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

DATE February 1999

APPROPRI ATI O\ BUDGET ACTI VI TY

R-1 | TEM NOVENCLATURE

RDT&E, Defense-W de/ Appl i ed Research - BA2 WWD Rel at ed Technol ogi es; 0602715BR
COST (In MIlions) FY1998| FY1999| FY2000|FY2001 | FY2002|FY2003 |FY2004 | FY2005 Cost to Conplete
Total 0602715BR Cost 203.8( 211.4( 203.5( 206.5( 209.1| 212.0| 217.3| 222.8 Cont i nui ng
Project AB Test & Simulation Technol ogy 54.5 57.7 52.8 49. 6 48.8 49. 4 50.5 51.7 Conti nui ng
Project AC Wapon Systens Lethality 41.1 39.4 35.8 36.3 36.8 38.9 40. 3 41.1 Conti nui ng
Project AE Wapon Safety & Operational Support 28.3 30.2 31.7 33.9 34.8 36.0 36.7 37.7 Conti nui ng
Proj ect AF Wapon System Operability 43. 3 44.5 47.8 51.2 51.8 52.8 53.9 55.3 Conti nui ng
Project AG Scientific Conputations & 19.1 22.0 21.5 21.6 22.2 21.8 22.5 23.2 Conti nui ng
I nformati on Systens
Project Al Hard Target Tunnel Defeat and NTS 9.9 10. 2 12.1 12.3 12.6 13.1 13. 4 13.8 Conti nui ng
Sust ai nment
Project AL Classified Program 2.6 2.4 1.8 1.6 2.1 0.0 0.0 0.0 Ter m nat ed
Project AN Therm onics 0.0 3.0 0.0 0.0 0.0 0.0 0.0 0.0 Conpl et ed
Proj ect AQ Deep Digger 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 Conpl et ed
Proj ect AY Bioenvironnental Hazards Research 5.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 Conpl et ed

A. M ssion Description and Budget

|tem Justification

Thi s program devel ops the technol ogy base needed to support nati onal
to nucl ear and ot her advanced weapons and force application technol ogi es.
initiatives include the devel opnent,
effects sinmulators to address weapon systens operability issues;

security issues rel evant
Program

upgrade, and mai nt enance of advanced nucl ear weapons
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targeting and strike planning tools for regional contingencies; battle danmage
predi cti on/ assessnent of conventional strikes against fixed hardened facilities; and
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RDT&E BUDGET | TEM JUSTI FI CATI ON SHEET (R-2 Exhi bit) DATE  February 1999

APPROPRI ATI ON/ BUDGET ACTI VI TY R-1 | TEM NOVENCLATURE
RDT&E, Defense- W de/ Applied Research - BA2 WWD Rel at ed Technol ogi es; 0602715BR

M ssi on Description and Budget Item Justification (cont’d)
predictive nodels for dispersion and transport of hazardous particles generated by attacks
sustai nment of a core nuclear conpetence in the national industrial base. Efforts enconpass:

-Support for national security policy inplenmentation

-Support to CINCs in nuclear force structure, logistics, operations and stockpile
pr ogr ans.

-Quantitative assessnents of nucl ear weapons systens wi th devel opnent and mai nt enance
of nucl ear weapons system saf ety dat abases.

- Devel opnent, upgrade, and operation of sinulators (radiation, blast, thernmal, radio
frequency propagation and optical/infrared background effects) to characterize
operability of mlitary systens during and after exposure to nuclear disturbed
envi ronnent s.

- Physi cal and functional characterization of hardened underground structure designs
and associ ated vulnerabilities.

-Determ nation of nuclear and conventi mal weapons effectiveness against fixed
targets. Enphasis is on targeting technical support, hard target kill criteria,
and damage assessnent nethodol ogi es.

-Utilization of weapons effects information to support devel opnent of adaptive
t argeti ng net hodol ogi es.

- Support of high-performance conputing capability to maintain and upgrade the Agency's
predictive codes in radiation hydrodynam cs, structural dynam cs, and
el ectromagneti c propagati on supporting nuclear and conventional weapon sysem
lethality, operability, and safety assessnents.
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DATE February 1999

RDT&E BUDGET | TEM JUSTI FI CATI ON SHEET (R-2 Exhibit)

APPROPRI ATI ON/ BUDGET ACTI VI TY R-1 | TEM NOVENCLATURE
RDT&E, Defense- W de/ Applied Research - BA2 WWD Rel at ed Technol ogi es; 0602715BR

M ssi on Description and Budget Item Justification (cont’d) - The 6.2 prograns under this
Program El enment (0602715BR) are divided into ten projects. It should be noted that
i nformati on concerning Project AL is classified per DoD Directive 0-5205.7, Para B. 2.f.

The Novenber 1997 Defense Reformlnitiative (DRI) directed the establishnment of a Defense
Threat Reduction Agency (DTRA) effective 1 Cctober 1998. As a result of the DRI, resources
for FY 1999 and out which were previously addressed in Defense Special Wapons Agency Program
El ement (PE) 0602715H have been transferred to this PE
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RDT&E BUDGET | TEM JUSTI FI CATI ON SHEET (R-2 Exhi bit) DATE  February 1999

APPROPRI ATI ON/ BUDGET ACTI VI TY R-1 | TEM NOVENCLATURE
RDT&E, Defense- W de/ Applied Research - BA2 WWD Rel at ed Technol ogi es; 0602715BR

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 acqui sition managers, nuclear effects researchers, and decision-nakers. This project
devel ops, provides and nai ntains uni que DoD test and sinulation facilities and enabling
technol ogi es that are used by the Defense Agencies, the Services and ot her federal agencies
to evaluate the inpact of hostile environnents from conventional, nuclear and other special
weapons on mlitary or civilian systens and targets. These facilities provide bl ast,

thermal , el ectromagnetic pulse, ionizing radiation and radi o frequency propagation

envi ronnents and testbeds to support DoD and national test requirenents. This project

| everages fifty years of testing expertise to investigate weapons effects and target response
to a spectrumof hostile environnents that could be created byproliferant nations or
terrorist organi zations with access to advanced conventi onal weapons or weapons of nass
destruction (nuclear, biological and chem cal).

The project includes the upgrade of existing simulator technologies to extend the
utility and life of sinulators, the deconm ssioning of under-utilized sinmulators, and the
devel opnent of new sinmulators to support energing custoners from DoDY DCE, 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 requirenments, maintain two existing test
centers--one at Maxwel |l Physics International in SanlLeandro, California, and one at Arnold
Engi neering Devel opnent Center (AEDC) in Tullahoma, Tennessee, including the devel opnent,
construction and checkout of the new Decade x-ray facility; devel opnent of technologies to
provi de enhanced radi ati on sources on the Decade simnulator. 2) Devel opnent of comuni cations
and radar propagation effects sinulators, and infrared and optical scene generators;
partnership wi th Sandia National Laboratories (DOE) to devel op technol ogies in energy
storage, power flow, plasma switches, debris shields, and radiation sources that are
applicable to stockpile stewardship and DoD strategi c systenssustai nnent.

3) Characterization, optimzation and operation of the Large Bl ast/ Thermal Sinul ator
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DATE February 1999

RDT&E BUDGET | TEM JUSTI FI CATI ON SHEET (R-2 Exhibit)

APPROPRI ATI ON/ BUDGET ACTI VI TY R-1 | TEM NOVENCLATURE
RDT&E, Defense- W de/ Applied Research - BA2 WWD Rel at ed Technol ogi es; 0602715BR

Project AB - Test & Simulation Technol ogy (cont’d)

(LB/'TS) at Wiite Sands M ssile Range (WBVR), including the denonstration of a non-idea
airblast sinmulation capability. 4) Operation and mai ntenance of the ARES el ectronagnetic
pul se (EMP) facility at Kirtland AFB. 5) Target defeat assessnents for precision-guided and
speci al weapons agai nst Wapons of Mass Destruction (WD) rel ated targets.

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'
requirenents for hard target defeat testing and enphasizes teamng wth 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 sinul ati on technol ogi es [ Testabl e Hardware and
Aboveground Testi ng/ Under ground Testing (AGI/UGI) Correlation] funded under Project AF and
supports the eval uation 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 1998 Acconpli shnents
Test & Sinulation ($19, 613K)
Continued to provide high explosive (HE) sinmulation infrastructure and test support,
and to mai ntain Permanent H gh Expl osives Test Site (PHETS) facility at Wite
Sands M ssile Range (WBMR) and Chestnut Site at Kirtland AFB.
Conti nued Radar Nucl ear Effects Corruption Sinulators (RNECS) devel opnent for National
M ssil e Defense (NVD); conpl eted Advanced Channel Sinulator (ACS) devel opnent and
began initial operational test planning;, eval uated advanced SATCOM Si mul ati on Test
Support to assess NVD architecture communications |ink operability; continued
communi cati on/ radar atnospheric effects sinulator participation in operability
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RDT&E BUDGET | TEM JUSTI FI CATI ON SHEET (R-2 Exhi bit) DATE  February 1999

APPROPRI ATI ON/ BUDGET ACTI VI TY R-1 | TEM NOVENCLATURE
RDT&E, Defense- W de/ Applied Research - BA2 WWD Rel at ed Technol ogi es; 0602715BR

Project AB - Test & Simulation Technol ogy (cont’d)

assessnent/warfighting exerci ses; and eval uated NVD G ound- Based Radar (GBR)
operability.

Eval uated of f-the-shelf technol ogy for inprovenents in thermal and pressure
di agnostics capabilities of LB/TS. Tested three Navy shipdeckings and one United
Ki ngdom conmuni cati ons shelter, and continued testing of Israeli subscale
structure.

Supported test requirenments by providing utilities and maintaining the construction
capability infrastructure needed for the Counterproliferation (CP), Hard Target
Defeat (HTD) and Hard and Deeply Buried Target (HDBT) prograns.

Conpl eted Phase 1 Advanced Concept Technol ogy Denonstration (ACTD) for the CPprogram
wWith infrastructure support and rehab capabilities at PHETS.

Conpl eted over 80 individual high explosive tests supporting HTD Program
CounterterrorismProgram Service Support of F-117 attack nethodol ogi es, and
penetration abilities of weapons.

Devel oped specialized airblast testing methodologies in LB/TS for | arge w ndow safety
testing in support of Counterterrorism

Devel oped critical data supporting Non-ideal Airblast (NIAB) sinmulations in the
LB/ TS.

Conpl eted ARES comercial pulse injection testing, DoD testing of electronic safe
| ocks, GPS survivability and general upkeep of the facility.

Weapon/ Target Interaction ($7, 144K)

Awar ded contract to develop and validate end-to-end targeting capability for
conventional and nucl ear weapons agai nst tunnels.

Continued to construct and rehab test target facilities, provided utilities, maintained
construction infrastructure, and executed tests needed for the CP, HID, and HDBT
pr ogr ans.

Initiated construction of a full scale tunnel facility.
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RDT&E BUDGET | TEM JUSTI FI CATI ON SHEET (R-2 Exhi bit) DATE  February 1999

APPROPRI ATI ON/ BUDGET ACTI VI TY R-1 | TEM NOVENCLATURE
RDT&E, Defense- W de/ Applied Research - BA2 WWD Rel at ed Technol ogi es; 0602715BR

Project AB - Test & Simulation Technol ogy (cont’d)

Continued to devel op signature requirenents and nunitions effectiveness assaesnent for
hard target defeat.

Conti nued construction of industrial targets for the assessnent of WD conponent
damage, target response, and collateral effects for conventional weaponsand
enhanced payl oads.

Radi ati on Sinulators ($27, 753K)

Initiated an integrated nodeling programfor opening sw tches, power flow, and soft
X-ray sources.

Develoq;d active debris mtigation valves for debris-free exposures greaterthan
100cnt.

Denonstrated | ong-inpl osi on soft x-ray sources on SATURN at Sandia National Labs in
support of Decade source devel opnent.

Devel oped i nproved fidelity source for NVWE testing on the Decade sinul ator, pl asnma
i magi ng and current diagnostics, and high-current, long-time inplosion soft x-ray
sour ces.

Conti nued advanced, high-fluence, soft x-ray and hi gh-dose and dose-rate hot x-ray
devel opnent for the Decade Quad.

Initiated Decade inprovenent programfor power flow technol ogies to support high-
fluence, soft x-ray sources.

Assenbl ed back-end power source for a Decade Quad at AEDC, and finalized front-end
M TL- di ode desi gn.

Conpl eted very |arge (410cm) passive debris shields for cold x-ray testing.

Began cl osure of the H gh Power M crowave Sinmulator.

Conti nued devel opnent of a portable, conpact, high-fidelity x-ray simnulator.

Partially replaced aging and obsol ete instrunentation and di agnostics at test and R&D
centers.

Procured and integrated new di agnostics and instrunentation to enhance user test
support .
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RDT&E BUDGET | TEM JUSTI FI CATI ON SHEET (R-2 Exhi bit) DATE  February 1999

APPROPRI ATI ON/ BUDGET ACTI VI TY R-1 | TEM NOVENCLATURE
RDT&E, Defense- W de/ Applied Research - BA2 WWD Rel at ed Technol ogi es; 0602715BR

Project AB - Test & Simulation Technol ogy (cont’d)
Conpl et ed denonstration of high-fidelity, hot x-ray source for strategic system
conponent testing.
Denonstrated high-fidelity, cold x-ray source and i nproved passive debris shield
technol ogy for solar array testing.
Denonstrated prototype renote access data systemto savecustoner testing funds.
Denonstrated efficient |aser-produced cold x-ray sources.

FY 1999 Pl ans
Test & Sinulation ($20, 325K)

Continue to respond to energing user testing needs through R& upgrades.

Conti nue to provide high-explosive sinmulation infrastructure and test support, and
mai ntain PHETS facility at WBMR and Chestnut Site at Kirtland AFB.

Conpl et e RNECS devel opnent for National Mssile Defense (NVD) and begin initial
operational tests.

Devel op mtigation techniques for NVD GBR in a nucl ear-di sturbed environnent and
provi de advanced SATCOM User Early Warni ng Radar (UEWR) Sinul ation Test Support to
assess NVD architecture operability.

Cont i nue comuni cation/radar atnospheric effects sinulator participation in operability
assessnent/warfighti ng exerci ses.

Eval uate NVD UEWRs for operability and continue advanced Simul ati on Test Support to
M LSTAR, |IFICS, and d obal Positioning System (GPS)

Devel op advanced optical scene generator techniques and capabilities tosupport
testing of NMD infrared (I R) sensors.

Conpl ete eval uation of Anti Radiation Mssile Systens using the inproved 512 x 512
Nucl ear Optical Dynam c D splay System (NODDS) scene gener at or

Conpl ete nodi fications to LB/ TS for blast and thermal diagnostics. Test oneNavy ship
decking and six Israeli tactical systens.
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RDT&E BUDGET | TEM JUSTI FI CATI ON SHEET (R-2 Exhi bit) DATE  February 1999

APPROPRI ATI ON/ BUDGET ACTI VI TY R-1 | TEM NOVENCLATURE
RDT&E, Defense- W de/ Applied Research - BA2 WWD Rel at ed Technol ogi es; 0602715BR

Project AB - Test & Simulation Technol ogy (cont’d)

Continue to provide HE sinulation infrastructure and test support, and maintain PHETS
facility at WBMR and Chestnut Site at Kirtland AFB.

Conpl ete | arge scal e high explosive test in hard rock.

Continue to rehab test target facilities at WBMR

Continue to support LB/ TS maturing N AB technol ogy, w ndow testing capabilities, and
testing of vehicles against ideal nuclear airblast and thernmal effects.

Begin HE infrastructure support of Phase 2 ACTD, Counterterrorismand Hard Tar get
Def eat Testi ng.

Begi n phenonenol ogy testing of penetration of weapons into rocks and into danmaged
concrete. Conplete penetration testing into granite. Initiate testing into
| i mest one.

Initiate Joint Attack Stand-Of Mssile (JASM infrastructure test support of three out
of five fundanental target types. JASM program al so supports the CP and HID program

Begi n ARES support of small operation testing and the TRW Inc., Arny tent tests.

Weapon/ Target Interaction ($7, 111K)

Devel op and validate tunnel targeting capability for system conponent |evel.

Continue to construct and rehab test target facilities, provide utilities, maintain the
construction capability infrastructure, and execute tests for CP, HID, and HDBT
pr ogr ans.

Conpl ete tunnel testbed facility outfitting.

Continue to devel op signature requirenents and nunitions effectiveness assessnent for
hard target defeat.

Col | ect operational signatures for tunnel testbed facility.

Begin rehab of industrial targets for the assessnment of WD conponent danage, target
response, and coll ateral effects for conventional weapons and enhanced payl oads.
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RDT&E BUDGET | TEM JUSTI FI CATI ON SHEET (R-2 Exhi bit) DATE  February 1999

APPROPRI ATI ON/ BUDGET ACTI VI TY R-1 | TEM NOVENCLATURE
RDT&E, Defense- W de/ Applied Research - BA2 WWD Rel at ed Technol ogi es; 0602715BR

Project AB - Test & Simulation Technol ogy (cont’d)
Radi ati on Sinmul ators ($30, 260K)

Devel op source capabilities for NV testing with Nova | aser.

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

Conti nue devel opnent of active debris mtigation valves for debris-free exposures
greater than 300cm.

Denmonstrate | ong-i nplosion soft x-ray sources in support of Decadesource
devel opnent .

Devel op current, density-imging, PRS diagnostics wth denonstration of a Plasma
Opening Switch (POS) di agnostic.

Conti nue Decade inprovenent programfor power flow technol ogies to support inproved
fidelity and intensity x-ray sources.

Conpl ete assenbly of Decade Quad at AEDC.

Opti m ze Decade Quad hot x-ray source and operation for user testing.

Conti nue to support ongoing NVE test prograns by maintainingDIRA s suite of ionizing
radi ati on simul ators.

Conpl ete closure of HPMfacility at Maxwel| Physics International.

Denonstrate and depl oy qui ck-turnaround, cold x-ray diagnostic system

Denonstrate high-spectral fidelity hot x-ray source on Pl THON si nul at or.

Conti nue devel opnent of a portable, conmpact, high-fidelity simulator.

Begi n augnent ed pul sed power concept devel opnent for advanced sinulators for strategic
conponent testing.

Begi n fast di scharge energy storage technol ogy devel opnent.

Begi n process of transferring MBS Cal orinetry technol ogy and design to AEDC

FY 2000 Pl ans

Test & Sinulation ($18, 374K)
Conduct testing of UEMRs in support of NVD program upgrades. Develop radar mtigation
techni ques for NVD GBR and UEWR
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RDT&E BUDGET | TEM JUSTI FI CATI ON SHEET (R-2 Exhi bit) DATE  February 1999

APPROPRI ATI ON/ BUDGET ACTI VI TY R-1 | TEM NOVENCLATURE
RDT&E, Defense- W de/ Applied Research - BA2 WWD Rel at ed Technol ogi es; 0602715BR

Project AB - Test & Simulation Technol ogy (cont’d)

Support IR scene testing of NVD TMD seekers. Support IR and communications testing of
Space-Based Infrared Satellite (SBIRS).

Cont i nue comuni cation/radar atnospheric effects participation in operational/
war fi ghting exerci ses.

Conti nue support of testing of MLSTAR |IFICS and GPS

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 WBMR

Conpl ete LB/ TS Nl AB devel opnent and tests, inprovew ndow testing capabilities, and
continue testing of vehicles against nuclear airblast and thermal effects.

Continue HE infrastructure support of Phase 2 ACTD, Counterterrorismand Hard Target
Def eat Testi ng.

Cont i nue phenonenol ogy testing of penetration of weapons into rocks and i nto damaged
concrete. Continue penetration into |inmestone and conplete testing into damaged
concr et e.

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

Begin ARES testing of Arny All Source Analysis System (distributed battlefieldinte

systen).

Weapon/ Target Interaction ($7, 068K)

Conduct operational tunnel defeat denonstrations using existing and devel opnent al
weapons.

Denonstrate reconstitution tinmes and costs after each denonstration.

Col | ect signatures of the tunnel facility for characterization before, during, and
after each weapon application.

Exerci se 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.
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APPROPRI ATI ON/ BUDGET ACTI VI TY R-1 | TEM NOVENCLATURE
RDT&E, Defense- W de/ Applied Research - BA2 WWD Rel at ed Technol ogi es; 0602715BR

Project AB - Test & Simulation Technol ogy (cont’d)
Conduct weapon lethality experinents to eval uate new weapons for functional defeat of
tunnel facilities.

Radi ati on Sinmul ators ($27, 358K)

Denonstrate hi gh-fl uence, soft x-ray source on Decade Quad.

Denonstrate >500cm debris shields for the Decade Quad

Make | arge-area, hot x-ray source available for user testing on Decade Quad.

Initiate hardware devel opnment to support hi gh-dose and hi gh-dose-ratebrensstrahl ung
sources on Decade Quad.

Continue to support NWE test and R&D custoners on DIRA's suite of ionizing radiation
si mul at or s.

Denonstrate and characterize high-fidelitywire array plasnma radi ati on source on
Doubl e- EAGLE.

Denonstrate and characterize high-fluence i on beam capability on Pithon.

Upgrade control systens on radiation sinulators at Maxwel |l Physics International for
inproved reliability.

Enhance Renote On-Line Sinuator Access data encryption and access control capabilities.

Conpl et e conversion of high-density plasma nodels to hi gh-perfornmance conputers.

Denmonstrate 20krads(Si) hot x-ray operation on Decade Quad.

First operation of Decade Quad cold x-ray capability.

Conpl et e conpact x-ray pul ser.

Denonstrate distributed | aser-produced x-ray source technol ogy.

FY 2001 Pl ans

Test & Sinulation ($19, 170K)
Devel op and test radar mtigation techniques for NMDGBRs. Support NVD UEWR m tigation
upgr ades.
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APPROPRI ATI ON/ BUDGET ACTI VI TY R-1 | TEM NOVENCLATURE
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Project AB - Test & Simulation Technol ogy (cont’d)

Conpl et e devel opnent of advanced IR scene generation simulator.

Conti nue devel opnent of the WCS.

Cont i nue comuni cation/radar atnospheric effects participation in
oper ati onal /warfighting exerci ses.

Conti nue support of testing of |IFICS and SBIRS.

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 WBMR

Continue HE infrastructure support of Phase 2 ACTD, Counterterrorismand Hard Target
Def eat Testi ng.

Conpl ete penetration testing into |inestone and danaged concrete.

Conpl ete JASSM test support of three fundanental target types.

Continue to support LBTS operations and infrastructure supporting vehicle and w ndow
testing.

Initiate ARES testing in SBIRS and THAAD (m ssil e nodel / engi neering representation)
testing.

Weapon/ Target Interaction ($6, 890K)

Conpl ete construction and outfitting of tunnel facility #2.

Conduct strike planning for operational attacks against the tunnel facility.

Col l ect signatures for target characterization during operational, strike, and post-
stri ke phases of each attack.

Denonstrate i nproved tunnel target planning tools for both physical and functional
defeat of tunnel facilities.

Conduct weapon-target interaction tests agai nst tunnels.

Conduct reconstruction of the tunnel facility after each strike.

Radi ati on Sinul ators ($23, 496K)
Soft x-ray source capability to Decade Quad.
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Project AB - Test & Simulation Technol ogy (cont’d)

Initiate denonstration of high-fidelity, |ow end-point energy brensstrahl ung source on
Decade Quad.

Continue to operate and inprove DTRA's suite of ionizing radiation simulators in
support of NWE testing and R&D custoners.

Transfer test technol ogies from Maxwel | Physics International to Decade Radi ati on Test
Facility, and characterize/correlate new test environnents.

Conpl et e engi neeri ng enhancenents to active, |large-area debris shieldsysstens to
provide user-friendly and reliable, debris-free, cold x-ray test environnents on both
Doubl e- EAGLE and Decade.

Denmonstrate critical technol ogies for an advanced radi ati on sinul ator.

Conpl et e enhanced opening switch performance verification

Denonstrate >500cnf debris shields on Decade Quad soft x-ray source.

Begi n high energy denonstration of |aser x-ray sources for NWE testing.
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Project AC - Wapons Systens Lethality - This project addresses the lethality of the full
spectrum of weapons, including advanced conventi onal and nucl ear weapons, agai nst the
target base of today and tonorrow -- ranging fromultra-hard underground facilities to
above ground, unhardened surface facilities and other special facilities that may 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 makers and warfighters expanded conventional weapon options
agai nst well-protected, high-priority targets. The programrelies extensively on advanced
nuneri cal nmethods, as well as |aboratory scale experinents, internediate and full-scale
field tests and operational test data to quantify functional and physical damage criteria
and col lateral effects. Project results wll be provided to operational planners through
PC- Based anal ytic prediction and visualization tools, nultinedia hypertext databases, and
technical manuals. Central to this support is an automated expert systemto assist in
pre-stri ke target planning and post-strike battle damage assessnent. Technol ogy devel oped
inthis project will also enable civil agencies to assess engi neering designs to mtigate
direct and coll ateral 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 wepon effects and target response codes wll be
used to upgrade and expand physi cs-based nodeling and sinmulation. These inproved codes
include: coupled finite difference-finite elenent codes, structure-nediuminteraction
codes, groundshock propagation codes suitable for jointed and/or |ayered nedia and high
resol uti on dynam c codes capable of predicting the transport of hazardous aerosol clouds
over conplex terrain. The understandi ng of weapon-target interaction resulting fromthis
project wll support the generation of weapon systemrequirenents for the changi ng
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
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Project AC - Wapons Systens Lethality (cont’d)

interactions and their consequences for battle damage prediction and assessnent. The

project also allows the assessnent of collateral effects fromcounterforce attacks,

mlitary strikes, terrorist action, incident or accident fromnuclear facilities.
Project AC also includes the devel opnent of advanced weapons hardware technol ogy.

supports the devel opnment of high power el ectromagnetic source technol ogy for warfighting
applications and hardeni ng technol ogi es for energi ng radi ofrequency (RF) threats. This

It

project also includes electrothermal chem cal (ETC) gun advanced technol ogy and projectile

lifting body prograns per nenorandum of agreenent (MOA) with the Navy; ETC gun

technol ogies for direct-fire (tank) applications, per MDA with the Arny; and initiates

devel opnment of ETC gun technol ogies for future indirect fire (artillery) Arny
appl i cations.

FY 1998 Acconpli shnents
Weapons Effects Phenonenol ogy ($3, 716K)

Devel oped concepts for denonstrating nucl ear weapons effects on underground storage

facilities, and other very hard and very deep targets.

Devel oped a weapons out put report on nucl ear weapons effects from potenti al
proliferants’ weapons.

Conpl eted energy coupling analysis and effective yield nodels for cratering and
ground noti on.

Acconpl i shed ground notion predictions and experinent for Degel en-98 100 ton
under ground hi gh expl osi ve event.

Devel oped prototype Integrated Munitions Effects Assessnent-(Nuclear) (1 MEA-N) nodel

to allow coll ateral consequence assessnent of targeting weapons of nass
destruction (WWD) materials. Mdel designated interimNATO standard.
Conpl eted nucl ear targeting analysis for Air Force M| estone 0 study.
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Project AC - Wapons Systens Lethality (cont’d)

Delivered fire vulnerability assessnment tool to USSTRATCOM

Revi ewed Russian EMP Test Data and devel oped a framework for an EMP vul nerability
Nunmber (EMPVN) Model and a SREMPTAPS "Smart Systent for WWD Target Pl anning
dat abase.

Conpl eted the devel opnent of STRATCAT Version 2 as a top |level, quick C3l Assessnent
Tool and installed on STRATCOM s Top Secret LAN system

Techni cal Information ($1, 528K)

Began devel opnment of integrated CD ROM nucl ear weapons effects conputational aid.

Beta tested and distributed battlefield nuclear targeting CD ROM

Di ssem nated el ectronic version of Effects Manual -1 (EM 1) Techni cal Handbook.

Application of Nucl ear Wapons Expertise ($16, 346K)

Defined the vulnerabilities of nuclear reactors to conventional weapon effects.
Devel oped a prototype of a Munitions Effects Assessnent (MEA) nodul e for nuclear
reactors.

Denonstrated radi ofrequency (RF) hardening technol ogy of commercial off-the-shelf
(COTS) equi pnent during an OSD sponsored Advanced Technol ogy Denonstrati on.

Conpleted field test of |ong-pul se sub-negawatt-class RF power source.

Tested Hi gh Power M crowave (HPM hardeni ng counterneasures on tactical systens.

Devel oped an innovative device to detect RF sources, the “Wtness Chip”, which can be
used to warn of existing electronic attack.

Weapon/ Target Interaction ($15, 706K)

Executed initial phase of a test programto define the vulnerability of C3I
conponents and subsystens found in fornmer Soviet Block high-value fixed targets.

Devel oped fragility nodels for conponents found in high value fixed targets.

Delivered el ectronic version of Design and Anal ysis of Hardened Structures (DAHS) and
the el ectronic version of Protective Structures Analysis and Design System
( PSADS) .
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Project AC - Wapons Systens Lethality (cont’d)

Executed tests and perfornmed anal yses to devel op vulnerability nodels for nuclear
power plants attacked by advanced weapons.

Performed precision scale tests to fill the data gaps in DAHS net hodol ogi es.

Conpl eted a precision test programto define penetration [imts for advanced
penetrator concepts for three rock types and inpact velocity up to 1.5 Knf Sec.

Conpl eted an | ndependent Verification and Validation (1V&V) of the second generation
weapon effect nodels in MEA 3.0.

Provi ded techni cal support and hardware/software to integrate weapons effects and
target response codes into distributive environnent.

Conpl eted Worl d- W de Research Reactor |sotopic Inventories.

I nt egrated Research Reactors into the Hazard Prediction and Assessnent Capability
( HPAC) .

Denmonstrated a Conprehensi ve Weaponeeri ng Environnent that |inks diverse weaponeering
tools on a conputer network.

Appl i ed advanced weapon effect codes to current terrorist events to support civil
aut horities.

Devel oped/ del i vered a prototype Force Protection Tool. Used the tool to support
speci al State Departnment enmbassy surveys.

Devel oped an initial tunnel defeat nodule for MEA to support Korean (USFK/ PACOW
targets.

Devel oped | MEA tunnel portal nodule for hard target defeat office.

Provi ded structural engineering/weaponeeri ng support of Persian Gulf operations.

Provi ded weaponeeri ng support for UFL (ROK).

Conducted vul nerability assessnents of U S. Governnent facilities in the National
Capital area.

Conducted vul nerability assessnents of U.S. enbassies abroad for the State
Depart nent .
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Project AC - Wapons Systens Lethality (cont’d)

Provi ded conventional weapons effects tests and anal ysis support for FBI anti-
terrori sm prograns.

Began vul nerability reassessnent of Russian silos for STRATCOM

Devel oped initial anti-terrorismplanning software for force protecti on assessnents.

Provi ded technical support for the bilateral MOU between the USAF and the German
M nistry of Defense (MD).

Provi ded engi neering support to DIA and J2T (Target) Ofice (J2T) for BDA anal ysis
during contingencies.

Applied analytical tools to vulnerability assessnents of depl oyed forces’ sites and
hi gh priority CONUS sites.

Conducted joint tests and foreign bunker exploitation visits with GermanMD to
gat her data on potential foe's storage and control of Wapons of Mass Destruction.

Denmonstrated a robust capability to analyze conplex fluid/structure interaction found
i n weapons effects environnents using new y devel oped coupl ed code capability.

Successfully conpleted 5-inch, Navy ETC gun-launched, horizontal range (700 feet)
testing of two each full-up steel and conposite projectile flight bodies that
val idated rear fin deploynent, rear obturator performance, and rocket notor
ignition. Both projectile designs survived 18M nuzzel energy gun | aunch and
performed as desi gned.

Successful |y designed, devel oped and evaluated two different ETCignitor assenblies
to neet ETC tank requirenents.

Successful |y devel oped and produced an advanced, col ayered, gun propellant that wl|
nmeet energetic requirenents for the 120nm ETC tank gun cartridge performance
criteria.

Successfully tested gun propell ant candi dates insubscale gun firings (60mm to
val i date performance characteristics prior to manufacturing full-scale gun
propel | ants.
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Project AC - Wapons Systens Lethality (cont’d)

Successfully initiated full-scale gun testing (120nm M256 tank gun) of the first
delivery of advanced propellants using the ETCignitor system Prelimnary
firings (unoptim zed) denonstrated a 23% i ncrease in performance over the fiel ded
120mm M256 t ank gun.

Conpl et ed devel opnent of the expl osive charge preparation and handling facility and
initiated its operation at the G een FarmElectric Gun R& Facility.

Conpl eted 20 ETC ignitor and charge devel opnment phenonenol ogy experinents, ten 120nm
ETC gun tests, and seven 90mm el ectromagnetic (EM gun firings to evaluate EM UK-
desi gned, anti-tank projectiles at the G een FarmFacility.

US/Allied Survivability and Operability in Nuclear/Special Wapon Environnents ($370K)

Add graphics to analysis tools for STRATCOMto assess B-2 aircraft dust survivability
for planned Sl OP routes.

Test and Sinul ation ($1, 182K)

Performed validation testing for particle fornul ati on nodels for nuclear fallout
prediction in urban areas.

Execut ed nucl ear energy-coupling sinmulation utilizing NRL PHARCS | aser system

Techni cal I nformation ($1, 528K)

Began devel opnment of integrated CD ROM nucl ear weapons effects conputational aid.

Beta tested and distributed battlefield nuclear targeti ngCD ROV

D ssem nated el ectronic version of Effects Manual -1 (EM 1) Techni cal Handbook.

FY 1999 Pl ans
Weapons Effects Phenonenol ogy ($7, 742K)
Distribute interimThreat Volune 2 of Nucl ear Weapons Manual & Qut put Handbook.
Begi n work on advanced nucl ear threat volune.
Start devel opnent of conputational capabilities to obtain 3-D radioactive output for
strategi c weapons.
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Project AC - Wapons Systens Lethality (cont’d)

Continue work on very deep hard target kill nethodol ogies that will address
assessnments of weapons systens.

Conpl ete the geol ogical analysis of two additional foreign sites.

Finish material properties definition of a third foreign target site.

Provi de nucl ear MEA capability to NATO SHAPE in the MEA 4.0 rel ease.

Execute scal ed nuclear target sinulation test.

Conpl ete nuclear terrorist incident analysis and consequence assessnent.

Pr oof - of - concept denonstrati on of EMPVN Mbdel for Lon |ines connected Power and
Tel ecommuni cati ons systemof the Mlitary.

Devel op sinmulation & nodeling of EMP targeting of WWD using coherent pul sed power and
nucl ear EMP Simul at or Sources based on air, |and, and sea nobile platforns- a new

initiative.

Upgr ade STRATCAT tool set for STRATCOM and for Regi onal Commands specific C3I
assessnent m ssion requirenents.

Upgrade the source region EMP target assessnent and pl anni ng system ( SREMPTAPS) to
i ncl ude new and war pl anners required weapon designs paraneters.

Devel op 3-D Simul ati on of new Nucl ear Weapon Effects (NWE) and Asymmetric Threat via
SHYPS code suing the DoD hi gh power conputing (HPC) capability and in coll aboration

with LLNL.
Techni cal Information ($1, 247K)
Conpl ete and denonstrate i ntegrated NWE conput ati onal aids.
Update 2 chapters of Effects Manual -1 (EM1).
Application of Nucl ear Weapons Expertise ($16, 341K)
Construct brassboard conpact power sources.
Conduct high-1level testing of conpact power distribution source prototype.

Define the vulnerability of nuclear reactors and nucl ear reprocessing facilities to

advanced conventi onal weapons effects.
Conpl et e devel opnent of substrate conduction, an innovative protection technol ogy
effective against all EMthreat frequencies.
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Project AC - Wapons Systens Lethality (cont’d)

Apply Hi gh Power M crowave (HPM/EM hardeni ng technology to awarfighter system

In partnership with the U S. Tel ecomruni cations industry, apply HPM EM har deni ng
technology to critical, disaster recovery, comrunications hub.

Conpl ete key technol ogi es for an advanced | ong pul se HPM sol i d-state source.

Conti nue devel opnent of Wtness Chip RF detector, increasing its sensitivity,
i nproving conputer interfaces, increasing its dynam c range, and addi ng frequency
selectivity, for final product.

To support a DIA request, review the lethality nodels for Soviet mssile silos in
light of current technical information. Support revision of VN TK

Provi de HPM source to allow OSD and Joint Services to conduct HPM experinents.

Weapon/ Target Interaction ($12, 456K)

Devel op detailed analysis of blast effects onFirst and Third Generation Aircraft
Shelters to include the effects on stored assets and protection viability.

Devel op vulnerability/collateral effects tools for uraniummning/mlling facilities
modul e and transport nodel including effects of rainout/washout.

Provi de techni cal support, hardware/software to integrate weapons effects, target
response codes in distributive interactive environnent.

Devel op 3-di nensional, real-tine visualization of targets with vari abl e damage | evel s
from physi cs- based weapon effects.

Devel op and i npl enent joint service conponent vulnerability nodel into the MEA

Conduct functional defeat tests on systens.

Produce an initial CD-ROMrevision of the DAHS manual and begin work on an update to
DAHS based on state-of-the-art technol ogy.

Execute field scale and full scale testing to reduce the uncertainty of penetration
tests into rock, weathered rock, and hardened targets usi ng advanced weapon concepts.

Initiate the I ntegrated Conprehensive Weaponeering Capability (1 CAC) that provides
the warfighter a standardi zed weaponeering framework for a full spectrum of
weapons and targets.
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Project AC - Wapons Systens Lethality (cont’d)

Devel op an optim zed dual delivery capability and inplenment it into MEA 4.0.

Deliver a fully operational Force Protection tool and support Force Protection site
surveys.

Begin work on an Expert Design Advisor to guide the designer through the design of a
conpl ex protective structure.

Transfer weapon effects data and nodel s and devel op a prototype forensic tool for
civil applications that includes inprovised and terrorist bonbs.

Devel op nodels for optim zed dual delivery of weapons for incorporation into | MEA

Devel op | MEA nodul e to support SOCOM r equi renents.

Extend I MEA to neet the requirenents of the Counterproliferation 2 Advanced Concepts
Technol ogy Denonstration (CP2 ACTD) and the hard target defeat denonstration.

Extend | MEA nucl ear weapons nodul e to include ground shock kill of ultra-hard
targets.

Devel op and update weapons effects and fragility nodels for incorporation into | MEA

Conpl et e devel opnent of anti-terrorism planning software for force protection
assessnents.

Provi de techni cal support for the bilateral MOU between the U. S. and the Gernman
M ni stry of Defense.

Provi de engi neering support to DI A and J2T for BDA anal ysis during contingencies.

Provi de conventional weapons effects tests and anal ysis support for FBI anti -
terrorism prograns.

Conduct vulnerability assessnments of U S. Governnment facilities in the National Capital
ar ea.

Conduct vul nerability assessnments of U S. enbassies abroad for the State departnent
as request ed.

Assi st in devel opnment of conprehensive | MEA training program

Conpl ete validation verification and accreditation of |IMEA through Joint Techni cal
Coordi nation Goup for Munitions Effectiveness (JTCE ME).
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Project AC - Wapons Systens Lethality (cont’d)

Continue joint tests with German MoD to quantify WWD control and storage equi pnent
lethality.

Provide high-fidelity vulnerability assessnents for deployed sites and high priority
CONUS sites.

Denonstrate new capability to nore accurately predict target response usingneshless
nuneri cal anal ysis.

Conpl ete ballistic range validation testing of 5-inch Navy gun-fired steel and
conposite projectile flight bodies at Wallops Island NASA Facility. Tests wll
eval uate projectile performance at ranges exceeding 25nm .

Conpl ete repeatability testing of the 120mm ETC tank gun cartridge with advanced
col ayered propellants to achieve 14M) nuzzle energy performance in the M56 tank
gun. Conpl ete assessnent and eval uation of the selected ETC tank cartridge to
understand the inpacts of operational tenperature (-25F to 125°F) extrenes on gun
performance. |Investigate mtigation techniques, potentially avail able using ETC
plasma ignitors, to overcone tenperature-induced perfornmance degradati ons.

Conpl ete 120mm ETC cartri dge program

Initiate ETC 155mm Artillery charge devel opnent programto adapt ETCignitor designs
to the 155mm Modul ar Artillery Charge (MAC) propul sion systemto eval uate
t heori zed significant operational performance enhancenents. This phase wl|
evaluate the ability to use ETCignition for both a single as well as nultiple MAC
cartridge conponents.

Initiate relocation of the Geen FarmElectric Gun R& Facility so as to vacate
Marine Corps Air Station Mramar (due to BRAC realignment) by 30 Sep 99. Miintain
EM gun firing operations until Dec 98 in support of the US/ UK program and ETC
phenonenol ogy and gun testing operations until Jun 99. Determ ne destination and
begin preparation for the new site | ocation

Conpl ete isotopic inventories for reprocessing facilities.
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Project AC - Wapons Systens Lethality (cont’d)

Integrate reprocessing facility into HPAC to assess hazards fromthese facilities due
to attack, accident or incident.
Del i ver radi ol ogi cal weapon operational nodule to HPAC

US/Allied Survivability and Operability in Nuclear/Special Wapon Environnents ($270K)

Test

Updat e anal ysis tool for STRATCOM to assess aircraft dust survivability for planned
SI OP routes.

and Sinul ation ($1, 354K)

Val i dat e hei ght - of - burst airblast environnents for nodels used in the STRATCOM PDCALC
t ool wusing advanced Adaptive Mesh Refinenent (AMR) conputational code.

Execute | aboratory scale fireball-in-tunnel nuclear sinulation wth PHARCS | aser
system

FY 2000 Pl ans

Nucl ear Weapons Effects Phenonenol ogy ($8, 143K)

Distribute conpleted Volunme 2 of Nucl ear Weapon Manual & Qut put Handbook. Conplete
advanced techni cal threat vol une.

Del i ver SHAPE/ NATO i ntegrated nuclear Munitions Effects Assessnent (MEA)/Hazard
Predi cti on Assessnent Capability, version 3.0.

Del i ver STRATCOM m crophysi cs based fall out nodel.

Conpl ete anal ysis of the geology of three additional sites.

Upgrade EMPVN Model for specific WWD Targets.

Upgrade and transfer SREMPTAPS Smart System for WWD Target Pl anning

Devel op end-to-end Targeting Models of WVMD for the sinulated nucl ear EMP stress on
Targets via the new initiative.

Conpl ete the devel opnent of STRATCAT Tool and transfer the tool to CINC commands.

Devel op Shock Accel eration Mddel for nuclear burst punped Radiation Belts.

Techni cal Information ($1, 263K)

Update 2 chapters of Effects Manual -1 (EM1).
Convert 5 new chapters in EM1 Manual to be electronically interactive.
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Project AC - Wapons Systens Lethality (cont’d)
Applications of Nuclear Wapons Expertise ($16, 375K)

Devel op and integrate MEA for application of nucl ear weapons to defeat WWD targets,
agents and material .

Devel op bot h physical/functional defeat nodels for enhanced warhead concepts such as
hi gh tenperature incendiary.

I ntegrate RF detection device (“Wtness Chip”) intoexisting Comrercial Of-the-Shelf
(COTrS) and M LSPEC equi pnent .

Devel op advanced solid state techni ques for m crowave production.

Devel op advanced cat hode and power supply technol ogies for m crowave production.

Weapon Target Interaction ($8,634K)

Produce a final CD-ROMrevision of the DAHS manual and conplete work on an update to
PSADS based on state-of-the-art technol ogy.

Execute validation tests for conplex blast and blast/fragnment danmage nodels within
MEA to support DTO WE 57.

Expl oi ti ng conputing advances, devel op an Advanced Lethality Tool (ALT) which brings
advanced nunerical techniques for end-to-end solutions of WWD rel ated
attack/ pl anni ng scenari os.

Deliver ICNC 1.0 to the warfighter that integrates the first set of weaponeering
tools. Denobnstrate the use in an operational exercise. Initiate ICAC 2.0 to add
addi ti onal tools.

Devel op/deliver a MEA tunnel nodule to support the Tunnel Defeat Denonstration.

Conpl ete final phase of the testing and analysis to define the vulnerability of C3l
conmponents and sub-systens found in former Soviet Block high value fixed targets.

Upgr ade | MEA nodul e to support SOCOM requirenents.

Extend I MEA to neet the requirenents of the CP2 ACTD and the hard target defeat
denonstration

Updat e | MEA nucl ear weapons nodul e.

Devel op and update weapons effects and fragility nodels for incorporation into | MEA
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Project AC - Wapons Systens Lethality (cont’d)

Test

Devel op nodels for the Conventional Air Launched Crui se Mssle (CALCM warheads for
i ncorporation into | MEA

Update anti-terrorism planning software for force protection assessnents.

Provi de techni cal support for the bilateral MOU between the U. S. and the Gernman
M ni stry of Defense.

Provi de engi neering support to DIA and the J2T for BDA anal ysis during contingenci es.

Provi de conventional weapons effects tests and anal ysis support for FBI anti -
terrori sm prograns.

Conduct vulnerability assessnents of U S. Governnment facilities in the National
Capital area.

Conduct vul nerability assessnments of U S. enbassies abroad for the State departnent
as request ed.

Assi st in update of | MEA training program

Mai ntain validation verification and accreditation of | MEA through JTCE ME.

Devel op version 2.0 of PSADS.

Devel op version 2.0 of DAHS CWE

Apply neshl ess nethods to target response probl ens.

Provide high-fidelity vulnerability assessnents for deployed sites and high priority
CONUS sites.

Deliver conmbined lethality and hazard prediction nodule for nuclear power reactors in
HPAC.

Del i ver a nucl ear weapon acci dent hazard nodul e for HPAC.

and Si mul ation ($1, 365K)

Denonstrate HE charge design for tunnel airblast sinulation.

Execut e proof-of-principle nuclear airblast in tunnel sinmulation at the Arny
Wat er ways Experinment Station.

Begin second in a series of three tunnel conplexes to be used in the Hard Target
Def eat Program
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Project AC - Wapons Systens Lethality (cont’d)
FY 2001 Pl ans
Weapons Effects Phenonenol ogy ($8, 302K)
Conpl ete Full Consequences Assessnent of Nuclear Terrorism Urban Scenari o.
Updat e Geol ogi cal and Material Properties Characterization Capabilities based on
First Model Target Dat a.
Updat e assessnent of 2 and 3 Di nensional weapons output estimates for critica
weapons capabilities.
Techni cal Information ($1, 286K)
Update 2 chapters of Effects Manual -1 (EM1).
Convert 5 new chapters in EM1 manual to be electronically interactive.
Application of Nucl ear Weapons Expertise ($16, 799K)
Devel op an enhanced war head nodul e for MEA that incorporates both physical/functional
danmage to targets, conponents, and WWD nateri al
Transfer proven COIS hardware kit, which provides easy-to-install devices and sinple
t echni ques to harden COTS conputers agai nst RF threats.
| nt egrate advanced cross field anplifier tube design and inproved subsystens into HPM
t echnol ogy denonstrat or
Weapon Target Interaction ($8, 758K)
Build an MEA nodule for the vulnerability of former Soviet Block C3I conponents.
Conpl ete val i dati on database for synergistic weapon effects. Devel op appropriate
lethality nodel s and inplenent into MEA
Denonstrate 1CWC 2.0 during a mni-exercise that supports the CP2 ACTD whi ch has
integrated additional tools and enhanced functionality.
Execute system |l evel validation test that includes realistic WD conponents to
val i date MEA nodul es.
Val i date the Advanced Lethality Tool (ALT) using precision small scale tests for end-
to-end solutions of WVD rel ated attack/pl anning scenari os.
Updat e nodel s for optim zed dual deliwvwery of weapons for incorporation into | MEA.
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Project AC - Wapons Systens Lethality (cont’d)

Upgr ade | MEA nodul e to support SOCOM r equirenents.

Extend I MEA to neet the requirenents of the CP2 ACTD and the hard target defeat
denonstration

Updat e | MEA nucl ear weapons nodul e to include tunnel defeat.

Devel op and update weapons effects and fragility nodels for incorporation into | MEA

Devel op nodels for Hi gh Tenperature Incendiary weapons for incorporation into | MEA

Update anti-terrorism planning software for force protection assessnents.

Provi de technical support for the bilateral MOU between the USAF and the Gernman
M ni stry of Defense.

Provi de engi neering support to DI A and J2T for BDA anal ysis during contingencies.

Provi de conventional weapons effects tests and anal ysis support for FBI anti -
terrori sm prograns.

Conduct vulnerability assessnents of U S. Governnment facilities in the National
Capital area.

Conduct vul nerability assessnments of U S. enbassies abroad for the State departnent
as request ed.

Assi st in update of | MEA training program

Mai ntain validation verification and accreditation of | MEA throughJTCGE ME

Deliver a conbined |ethality and hazard prediction nodel for nuclear fuel production
reactors.

Del iver a radiol ogical accident and hazard nodul e for HPAC.

Publ i sh version 2.0 of PSADS. Publish version 2.0 DAHS CWE.

Test and Simul ation (%1, 186K)

Conplete initial assessment of predictions and data for full-scale nuclear sinulation
tests at NTS.

Conpl ete second tunnel conplex in support of the Hard Target Defeat Program
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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, given that the enduring
stockpile will retain weapons far beyond their designed life. Stockpile support efforts in
this project include nucl ear weapons stockpile technol ogy for weapon systemsustai nnent,
probabilistic risk-based system safety assessnents, and nucl ear physical security
policy/requirenments validation. Reliability efforts include participation and assistance to
Dual Revalidation, Annual Certification, and the Stockpile Stewardship Program This project
perfornms research and devel opnent in support of nuclear contingency planning, force structure
depl oynment and enpl oynent options, innovative nuclear conmand and control concepts, nucl ear
m ssion planning, vulnerability assessnents, safety assessnents, advanced survivability
concepts, and theater m ssile defense agai nst Wapons of Mass Destruction (WD) delivery
systens and warheads. Vulnerability assessnents of DoD and Allied fixed and nobil e Conmand,
Control and Communi cations (C3) assets subjected to WWD effects are also part of this
project. This project includes the Mdeling and Simulation Center, which provides

i ntegration of weapons effects, doww nd hazard prediction nodels and force effectiveness
nmodel s to users in acquisition, training, exercises, operations other than war, and
warfighting. Oversight, technical support and curriculumreview for the Defense Nucl ear
Weapons School (DNWS) and ot her DoD nucl ear training activities are al so provi ded. Thi s
project is in direct support of Presidential Decision Drectives andtaski ngs and
requirenents fromOSD, the Joint Staff and CINCs. Relevant directives include Nationa
Security Strategy of Engagenent and Enl argenent, National Security Science and Technol ogy
Strategy, National Mlitary Strategy, Joint Strategic Capabilities Plan, Presidentia
Decision Directives, Defense Planning Guidance, and prioritization nmenoranduns from C NCs.
These efforts have been closely coordinated with Joint Staff, OSD offices, C NCs and

Servi ces, Departnent of Energy, Federal Emergency Managenent Agency and the Federal Bureauof
| nvestigation. The thrust of this project supports the JCS Joint Vision 2010 Warfighting
Capabi lities of Dom nant Maneuver, Precision Engagenent, and Full-D nensional Protection.
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Project AE - Wapon Safety and Operational Support (cont’d)

FY 1998 Acconpli shnents

Nucl ear Operations ($16, 313K)

Conpl eted the anal ysis of nononet hyl hydrazi ne (hypergolic) propellant for M nuteman
I

Conti nued the safety assessnent of the B-52H aircraft.

Continued the safety assessnent of the Mnuteman Il mssile system

Conti nued safety assessnent for dual capable fighter aircraft to define operationa
ri sk managenent inputs and ensure USAFE nucl ear capabl e weapon systens
avai lability.

Provi ded safety assessnent support to the Nuclear Wapons Council (NW), ATSD( NCB),
STRATCOM Services, and Project Oficer’s G oup.

Conti nued experinental testing to devel op a technol ogy base for nechanical inpacts of
fuel fire, energetic materials and el ectrical/lightning.

Conmpl eted the study on the devel opnent of an interface between the Air Vehicle
Pl anni ng System (APS) and service pl anni ng systens such as Tactical Aircraft
M ssion Pl anning System (TAMPS), NATO Nucl ear Pl anning §stem (NNPS), and US/ NATO
intelligence systens.

Conti nued an adaptive planning system software programto devel op a depl oyabl e
strategic planning capability for STRATCOM and initiated a noderni zed software
interface between data collection sources and the Nucl ear Pl anni ng and Execution
Syst em ( NPES) .

Compl eted the devel opnent of a replacenent nessage/ data handling spool er for the NPES.
Cooperative effort wth STRATCOM JCS J38, and DI SA

Conpl et ed devel opnent of prototype conputer-based training capability for nucl ear
staff planners, enphasizing adaptive nucl ear planning.
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Project AE - Wapon Safety and Operational Support (cont’d)

Conti nued devel opnent of the nuclear planning systemtarget data feed which provides
intelligence planning data in support of NATO

Conpl et ed the devel opnent of a net hodol ogy for STRATCOM which includes the inpact of
fallout effects in achieving effective denial or delay of eneny access to key
installations as a result of a nuclear strike.

Continued to provide anal ytical support to assess STRATCOM s capability to effectively

nmeet national objectives involving the SIOP while reducing its conplexity.

Uilized an analytical framework that facilitates alternative WD deterrence
approaches to the needs of multi-regi onal scenarios.

Continued to provide quick turn analysis on WWD consequence issues for OSD, Services,
and Joint Staff and provi ded weapons effects analysis to Project Oficer’'s G oups
and weapons nodifications programas required.

Began devel opnent of an integrated reporting systemfor automated reporting of
Nucl ear, Biological and Chemcal (NBC) activity and hazard predictions.

Provi ded support to the CINC planning staffs on NBC capability and i npacts on

war fighting capability.

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

Trai ned and provi ded anal ysis support teans for each CINC in support of their
counterproliferation devel opnent m ssions.

Education/ Training to Maintain Core Conpetencies ($1, 038K)

Provi ded nucl ear operational training support to CINCs, Services, and OSD.

Cont i nued devel opnent of general interest DoD nuclear training program

Cont i nued devel opnent, inprovenent, and integration of course materials for the
Def ense Nucl ear Weapons School ( DNW5) .

Supported DoD and Cl NC exerci ses and warganes with WWVD/ t arget response anal ysi s.

Nucl ear Weapons Stockpil e Prograns ($379K)

I n support of stockpile stewardship and reliability, continued Agency participation in,
and support to, the Dual Revalidation programwth research, technical analysis, and
assessnent reports.
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Project AE - Wapon Safety and Operational Support (cont’d)

Provi ded technical support, progress reports and recomendati ons toATSD(NCB), Joi nt
Staff, Services, STRATCOM and a her Conbatant Conmmanders as required related to
weapons safety, reliability and perfornmance.

Provi ded support to the Annual Certification programand to the service weapons life-
ext ensi on prograns.

Devel oped a collection of historical devel opnent docunments on CD-ROMrel ated to
sust ai nment of DoD nucl ear weapon delivery platforns.

Model i ng and Sinmul ation ($2, 479K)

| ncreased Agency Moddeling and Sinulation (M&S) Center capability with a broadband
(DS-3) gl obal networking circuit and an operational | NTEL-S node.

Conti nued integration of WVD nodul es into canpaign | evel analytical and assessnent

nodel s.

Provi ded technical and operational consequence anal ysis support for exercises and
war ganes.

Conti nued Anal ysis and Assessnents Phase |l contract to provide real-tinme support to

Servi ces through enhanced infrastructure, deploynent teans, integrated nodels, and
t echni cal support.

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

Conti nued devel opnent of Extended Air Defense Sinulation (EADSIM based scenarios for
addi tional studies to support STRATCOM requests.

| nt egrated Agency weapons effects codes into Common (perational Mdeling, Planning and
Simul ation Strategy (COWASS) program

Publ i shed cl assified and uncl assified M&S Center web page.

Conti nued support of Director of MIlitary Support (DOVS) and USMZ Chem ca
Bi ol ogi cal Incident Response Force with hazard prediction and consequence
assessnents regarding mlitary/donestic threats involving WWD.
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Project AE - Weapon Safety and Qperational Support (cont’d)
Nucl ear Weapons Ef fects Phenonenol ogy ($1, 333K)

Del i vered an operational, automated, adaptive, user-friendly, high resolution 36-hour
weat her forecast capability in-theater for the CINCs and Services, for hazard
prediction, specifically Hazard Prediction and Assessnent Capability (HPAC users.

US/Allied Survivability & Qperability in Nuclear/Designated Advanced \Wapons
Envi ronnents ($5, 093K)

Del i vered subsystem vul nerabilities guide to support CINCs and intelligence comunity
in functionally defeating hard and deeply buried targets.

Conduct ed Bal anced Survivability and Integrated Vul nerability Asessnents as tasked by
Cl NCs and DoD Agenci es.

Devel oped and appli ed sensor technol ogy for target characterization and battl e damage
assessnents.

Devel oped functional defeat effectiveness conputation tool.

Weapon/ Target Interaction ($1, 665K)

I ntegrated addi ti onal Agency peculiar weapon effects and target response nodels into
H gh Level Architecture (HLA) and CI NC pl anni ng tools.

| nt egrat ed weapons effects and target response nodels in a live virtual and
constructive environnent which can be visualized for training, exercises and Bonb
Danmage Assessnent using weapons effects Federates to satisfy custoner requirenents.

FY 1999 Pl ans
Nucl ear Operations ($16, 843K)
Conpl ete the safety assessnent for the dual capable fighter aircraft in Euope.
Conmpl ete the safety assessnent of the B-52H aircraft.
Begi n B-2 ongoi ng Wapon System Safety Assessnent (WSSA) at the request of the Ar
Force Safety Center.
Anal yze and quantify DoE Nucl ear Detonation Safety Exceptions (NDSES).
Conduct Fuel Fire Mdeling and Testing to support ongoi hg WSSAs.
Begi n Weapon Storage Vault Bl ast Testing.
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Project AE - Wapon Safety and Operational Support (cont’d)

Devel op a WSSA data base to archive conpl et ed W5SAs.

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

Conduct Forces Support nuclear and WWD techni cal anal yses as required by OSD,
Services, Joint Staff, and NWC on force structure, weapons safety and security,
theater mssile defense, counterproliferation, planning, and international mlitary
and political security issues.

Conduct technical anal yses to support CI NCs, concerning nuclear and WWD operati ona
force planning, counterproliferation, nuclear forces, comand and control, and
regional security issues in light of the changing international security
envi ronment .

Conpl et e an adapti ve pl anning system software programto devel op a depl oyabl e
strategic planning capability for STRATCOM and initiate a noderni zed software
interface between data collection sources and NPES. Accept and test the first
increnmental delivery of the NPES.

Conpl ete and transition the nucl ear planning systemtarget data feed which provides
intelligence planning data in support of NATO

Conpl ete anal ytical support assessing STRATCOM s capability to effectively met
nati onal objectives involving the Single Integrated Operations Plan (SIOP) while
reducing its conplexity.

Continue utilization of the analytical framework that facilitates alternative WD
deterrence approaches to the needs of nulti-regional <enarios.

Conduct an annual force-on-force exercise to evaluate and validate policy standards as
desi gnated by the Security Policy Verification Commttee (SPVC).

Continue to provide quick turn analysis on WD consequence 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.
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Project AE - Wapon Safety and Operational Support (cont’d)

Provi de support to the CINC planning staffs on NBC capability and i npacts on
war fighting capability.

Devel op m ssion and consequence analysis for HQACC s Agent Defeat Wapon phase
studi es and Analysis of Alternatives (AOAs).

Education/ Training to Maintain Core Conpetencies ($1, 038K)

Provi de nucl ear operational training support to CINCs, Services, and OSD.

Cont i nue devel opnent of general interest DoD nuclear training program

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

Support DoD and ClI NC exerci ses and warganes with WVD/ t arget response anal ysi s.

Expand expertise outreach programto OSD and War Col | eges.

Initiate a nuclear/ WD “train-the-trainer” programfor the DNW5

Provide vulnerability assessnment training to critical infrastructure conponents.

Nucl ear Weapons St ockpil e Prograns ($537K)

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

Provi de technical support and recommendations to OSD, Joint Staff, Services, STRATCOM
and ot her Conbatant Conmmanders rel ated to weapons safety, reliability, and
per f or mance.

Conti nue support to the Annual Certification programand support to the service
weapons | i fe-extension prograns.

Provi de managenent and techni cal support to DoD prograns for sustai nnent of the
nucl ear deterrent, to include devel opnent of a DoD-w de Nucl ear M ssion Managenent
Pl an ( NMWP) .

Mbdel i ng and Sinul ation ($3, 464K)

Upgrade and refine operations of the M&S Center.

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

R-1 Shopping List — Item No 20-37 of 20-74
Exhi bit R-2, RDT&E Budget |tem Justification
(Exhibit R-2, Page 37 of 134)



RDT&E BUDGET | TEM JUSTI FI CATI ON SHEET (R-2 Exhi bit) DATE  February 1999

APPROPRI ATI ON/ BUDGET ACTI VI TY R-1 | TEM NOVENCLATURE
RDT&E, Defense- W de/ Applied Research - BA2 WWD Rel at ed Technol ogi es; 0602715BR

Project AE - Weapon Safety and Qperational Support (cont’d)

Conti nue techni cal and advanced M&S support to CI NC sponsored exerci sesworl d-w de.

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

Continue to provide technical and operati onal consequence anal ysis support for
exerci ses and war ganes.

| ncl ude WWD use and effects in a joint theater-Ievel simulation.

| mpl enent the Anal ysis and Assessnents programto provide real-tinme support to
Servi ces through enhanced infrastructure, deploynent teans, integrated nodels, and
t echni cal support.

Updat e and refine support database per CI NCs, Services, and Joint Staff guidance and
conti nue devel opnent of consequence anal ysis of WWD counterproliferation prograns.

Establi sh permanent (virtual) presence at the Joint Warfare Simulation Center (JWARS)
and Joint Sinulation System (JSIMS).

Continue to devel op EADSI M based scenarios for additional studies to support STRATCOM
requests.

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

Transi tion 36-hour weather forecast nodeling capability to the CINCs and Services for
use in WWD consequence predictions.

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

US/Allied Survivability & Qperability in Nuclear/Designated Advanced \Wapons
Envi ronnents ($5, 754K)

Conduct Bal anced Survivability and Integrated Vul nerability Assessnents on Db
facilities as tasked by CINCs, Joint Staff, and OSD.

Assist CINCs and Intelligence community in target planning against hard and deeply
buried facilities.
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Project AE - Wapon Safety and Operational Support (cont’d)
Conduct integrated vulnerability assessnents of defense and critical nationa
infrastructure facilities.
Apply sensor technology for target detection, target characterization and battle
damage assessnents.
Weapon/ Target Interaction ($1, 364K)
Devel op visualization tools for weapon effects nodels that are conpatible with the
H gh Level Architecture (HLA).
For a particular |egacy nodel or sinulation, continue to define a Sinulation Qbject
Model (SO, integrate the Runtinme Infrastructure (RTI) and HLA functionality into
that nodel, and transformthe nodel’s data structure into the SOM dat a
representation
Establi sh a Wapons Effects Federati on Cbject Mddel to allow interaction betweenSOvs
and to effect the passing of weapons effects data between simnul ations.

FY 2000 Pl ans
Nucl ear Operations ($17, 105K)

Conti nue B-2 WSSA.

Anal yze and Quantify DOE NDSEs.

Conduct Fuel Fire Mdeling and Testing to support ongoi hg WSSAs.

Conti nue the devel opnent and popul ati on of the WSSAdata base to archive conpl et ed
WESAS.

Transition Aircraft Crash into Structures (ACCS) risk analysis code to fast running
format.

Conpl ete Storage Vault Blast Effects Testing and Anal ysis.

Conduct Forces Support nuclear and WWD techni cal 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.
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Project AE - Wapon Safety and Operational Support (cont’d)

Conduct technical anal yses to support CI NCs concerning nucl ear and WWD oper ati ona
force planning, counterproliferation, nuclear forces, comand and control, and
regional security issues in light of the changing international security environnent.

Continue utilization and refinenment of the analytical framework that facilitates
alternative WWD deterrence approaches to the needs of nulti-regional scenarios.

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 exercise to evaluate and validate policy standards as
desi gnated by the SPVC

Continue to provide quick turn analysis on WWD consequences issues for OSD, Services,
and Joint Staff and provi de weapons effects anal ysis to weapons Project O ficer’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.

Provi de support to the CINC planning staffs on NBC capability and i npacts on
war fighting capability.

Devel op m ssion and consequence anal ysis for HQ ACC Agent Defeat Wapon phase studies
and AQA' s.

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

Education/ Training to Maintain Core Conpetencies ($1, 046K)
Provi de nucl ear operational training support to CINCs, Services, and OSD.
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Project AE - Wapon Safety and Operational Support (cont’d)

Cont i nue devel opnent of general interest DoD nuclear training program

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

Support DoD and Cl NC exerci ses and warganes with WVD/ t arget response anal ysi s.

Cont i nue expandi ng expertise outreach programto OSD and War Col | eges.

Conti nue the nuclear/WD “train-the-trainer” programfor the DNW&.

Nucl ear Weapons St ockpil e Prograns ($1, 000K)

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

Provi de technical support and recommendations to OSD, Jont Staff, Services, STRATCOM
and ot her Conbatant Conmanders related to weapons safety, reliability, and
per f or mance.

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

Provi de managenent and technical support to DoD prograns for sustai nnent of the
nucl ear deterrent update NMVWP as directed.

Model i ng and Si nul ation ($4, 570K)

Upgrade and refine operations of the M&S Center.

Continue integration of the lethality tool set wi th weather nodul es, underground target
data, and the effects of enhanced payl oads.

Conti nue techni cal and advanced M&S support to CI NC sponsored exerci sesworl d-w de.

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

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

| ncl ude WWD use and effects in a joint theater-Ievel simulation.
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Project AE - Wapon Safety and Operational Support (cont’d)
| mpl enent the Anal ysis and Assessmnts programto provide real-tine support to
Servi ces through enhanced infrastructure, deploynent teans, integrated nodels, and
techni cal support.
Updat e and refine support database per CI NCs, Services, and Joint Staff guidance and
conti nue devel opnent of consequence anal ysis of WWD counterproliferation prograns.
Mai ntai n permanent (virtual) presence at the JWARS and JSI V5.
Conti nue to devel op EADSI M based scenarios for
addi tional studies to support STRATCOM requests.
Nucl ear Weapons Ef fects Phenonenol ogy ($1, 030K)
Conpl ete uncertainty information for weather nodels to HPAC to provi de best estimate
hazard and how good they are to the warfighter
US/Allied Survivability & Qperability in Nuclear/Designated Advanced Wapons
Envi ronnents ($5, 643K)
Conduct Bal anced Survivability and Integrated Vul nerability Assessnents on DoD
facilities as tasked by CINCs, Joint Staff, and OSD.
Assist CINCs and Intelligence community in target planning against hard and deeply
buried facilities.
Conduct integrated vulnerability assessnents of defense and critical national
infrastructure facilities.
Apply sensor technology for target detection, target characterization and battle
damage assessnents.
Weapon/ Target Interaction ($1, 309K)
Devel op visualization tools for weapon effects nodels that are conpatible with the
HLA.
For a particular |legacy nodel or sinulation, continue to define a Sinulation Cbject
Model (SOM), integrate the Runtinme Infrastructure (RTlI) and HLA functionality into
that nodel, and transformthe nodel’s data structure into the SOM dat a
representation.
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Project AE - Wapon Safety and Operational Support (cont’d)

FY 2001 Pl ans

Nucl ear Operations ($17, 676K)

Conplete B-2 at request of the Air Force Safety Center.

Conti nue Fuel Fire Mddeling and Testing to support ongoi ng W5SAs.

Conti nue popul ati on of WSSA data base to archive conpl et ed W5SAs.

Anal yze and quantify DoE NDSEs.

Conduct Forces Support nuclear and WWD techni cal anal yses as required by OSD, Servi ces,
Joint Staff, and NAC on force structure, weapons safety and security, theater mssile
def ense, counterproliferation, planning and international mlitary and politi cal
security issues.

Conduct technical anal yses to support C NCs concerning nucl ear and WWD oper ati ona
force planning, counterproliferation, nuclear forces, comand and control, and
regional security issues in light of the changing international security environnent.

Continue utilization of the analytical framework that facilitates alternative WD
deterrence approaches to the needs of nulti-regional scenarios.

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

Initiate study for requirenments devel opnent to integrate the Air Vehicle Planning
System as the aircraft and cruise mssile nuclear planning system wth the NPES.
Conduct an annual force-on-force exercise to evaluate and validate policy standards as

desi gnated by the SPVC

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.
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Project AE - Wapon Safety and Operational Support (cont’d)

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

Provi de support to the CINC planning staffs on NBC capability and i npacts on
war fighting capability.

Devel op m ssion and consequence anal ysis for HQ ACC Agent Defeat Wapon phase studies
and AQA' s.

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

Education/ Training to Maintain Core Conpetencies ($1, 150K)

Provi de nucl ear operational training support to CINCs, Services, and OSD.

Conti nue devel opnent of general interest DoD nucl ear training program

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

Support DoD and ClI NC exerci ses and warganes with WVD/ t arget response anal ysi s.

Cont i nue expandi ng expertise outreach programto OSD and War Col | eges.

Conti nue the nuclear/WD “train-the-trainer” programfor the DNW&.

Nucl ear Weapons St ockpil e Prograns ($1, 000K)

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

Provi de technical support and recommendations to OSD, Joint Staff, Services, STRATCOM
and ot her Conbatant Conmanders rel ated to weapons safety, reliability, and
per f or mance.

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

Provi de managenent and techni cal support to DoD prograns for sustai nnent of the
nucl ear deterrent update NMWP as directed.

Mbdel i ng and Sinmul ation ($5, 054K)
Upgrade and refine operations of the M&S Center.
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Project AE - Weapon Safety and Qperational Support (cont’d)
Continue integration of the lethality tool set with weather nodul es, underground target
data, and the effects of enhanced payl oads.
Conti nue techni cal and advanced M&S support to CI NC sponsored exerci sesworl d-w de.
Provide an integrated programfor analysis and testing of alternate strategies, force
enpl oynment options and technol ogi es.
Continue to provide technical and operational consequeice anal ysis support for
exerci ses and war ganes.
| ncl ude WWD use and effects in a joint theater-level simulation.
| mpl enent the Anal ysis and Assessnents programto provide real-tinme support to
Servi ces through enhanced infrastructure, deploynent teans, integrated nodels, and
t echni cal support.
Updat e and refine support database per CI NCs, Services, and Joint Staff guidance and
conti nue devel opnent of consequence anal ysis of WWD counterproliferation prograns.
Mai ntai n permanent (virtual) presence at the JWARS and JSI MS.
Conti nue to devel op EADSI M based scenarios for
addi tional studies to support STRATCOM requests.
Nucl ear Weapons Ef fects Phenonenol ogy ($1, 061K)
Provi de weat her nodel s, capabl e of produci ng 36-hour forecasts, for high-resolution
hazard prediction (1 kn) in 4 hours to neet required operational tenpo.
US/Allied Survivability & Qperability in Nuclear/Designated Advanced \Wapons
Envi ronnents ($6, 797K)
Conduct Bal anced Survivability and Integrated Vul nerability Assessnents on DoD
facilities as tasked by CINCs, Joint Staff, and OSD.
Assist CINCs and Intelligence community in target planning against hard and deeply
buried facilities.
Conduct integrated vul nerability assessnents of defense national and
critical infrastructure facilities.
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Project AE - Wapon Safety and Operational Support (cont’d)
Apply sensor technology for target detection, target characterization and battle
damage assessnents.
Weapon/ Target Interaction ($1, 191K)
Devel op visualization tools for weapon effects nodels that are conpatilbe with the
HLA.
For a particular |egacy nodel or sinulation, continue to define a Sinulation Qbject
Model (SOV), integrate the Runtinme Infrastructure and HLA functionality into that
nodel , and transformthe nodel’s data structure into the SOM data representation
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Project AF - Weapon System Qperability - Current and future warfighters and weapon systens,
i ncludi ng the associ ated Conmand, Control, Communi cations, Conputers and Intelligence (C4l)
and support systens/equi pnent, nust be able to tolerate and operate effectively through a
spectrum of hostile environnents. Planned efforts enphasize the devel opnent 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
[imted nuclear attack. The mlitary systens of interest include those that support
mlitary mssions in the air, on land, at sea, or in space.

This project constitutes the DoD s resident science and technol ogy expertise in nuclear
and related operability matters. It devel ops and denonstrates affordabl e strategies and
hardeni ng technol ogies for U S. systens; transfers the technical products toacquisition
program of fi ces; conducts conponent, subsystem system and end-to-end performance tests and
assessnments as requested by the Services and C NCs; and provides support to the Ofice of the
Secretary of Defense on technical and policy matters that relate to the acquisition of
survi vabl e systens and strategi c system sustai nment. Specificprograns in the project
i ncl ude: devel opnent and denonstration of the enabling technol ogies for ensuring the
continued availability of special materials and radiation tolerant m croel ectronics and
phot oni ¢ devi ces; devel opnent and denonstrati on of affordable hardening and mtigation
met hods that treat the adverse effects fromel ectromagnetic, natural space and nucl ear
weapons engendered radiation (i.e., ionizing radiation and di spl acenent danmage), nucl ear
el ectromagnetic pul se (EMP), high power m crowave (HPM and nucl ear atnospheric environnents;
direct support to warfighters by predicting and quantifying the operational inpact of
nucl ear, biological and chem cal (NBC) and conventional battlefield environnents on systens
and personnel ; devel opnent and denonstration of cost effective system design and test
certification techniques for testable hardware that do not require underground nucl ear tests;
met hods for neasuring
and i ncreasing soldier effectiveness on NBC battl efields; performance and cost analysis to
support the Defense Acquisition Board; and joint efforts with system programoffices to apply
t he Agency’ s expertise and technol ogies to specific Service applications.
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Project AF - Weapon System Qperability (cont’d)

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

FY 1998 Acconpli shnents
Nucl ear Weapons Ef fects Phenonenol ogy ($11, 778K)

Supported Air Force Ofice of Testing and Eval uati on Center (AFOTEC) Space Based
Infrared Satellite (SBIRS) Low Earth Orbit (LEOQ COW |ink eval uation (conti nuing
into 1999).

Devel oped and integrated fast running detail ed radar nodel into System Pl anni ng
| nt ercept Eval uation Tool - DSWA ( SPI ET-D) .

| ncl uded Jammer nodel into Conmuni cation Link testing Code (COMLNK) sinul ations of
satellite conmmuni cati ons systens.

Conti nued Optical Environnment Support to SBIRS Program

Di stributed new rel eases of Nuclear Optical Radar Sinulation Environment (NORSE97)
and Advanced Systens Survivability Integrated Sinmulation Tool Set (NORSE/ ASSI ST)
and initial devel opnent of Nuclear Sinmulation (NUCSIM Nucl ear Weapons Effects
(NVEE) codes.

Revi ewed Russi an EMP test data and devel oped a framework for an EMP Vul nerability
Nunmber (EMPVN) nodel and Source Regi on EMP Targeting & Pl anning System ( SREMPTAPS)
"smart systenmi’ for target planning design.

Devel oped an initial NWE Human Response Sinul ati on.

Conpl et ed devel opment of a new browser-based software tool |ntegrated Nucl ear
Conmput ati onal Tools (INCA) to be used to calculate six different direct nuclear
effects including EWP.
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Project AF - Wapon System Qperability (cont’d)

Conpl eted the devel opnment of Strategic C4 Assessnment Tool (STRATCAT) Version 2 as a
top level, quick C3l Assessnent Tool and installed on STRATCOM s Top Secret LAN
System

US/Allied Survivability & Operability in Nucl ear/ Special Wapon Environnents ($16, 694K)

Initiated capture of Underground Test (UGI) and Aboveground Test (AGI) structural
response data for mssiles and reentry vehicl es.

Upgr aded testabl e hardware protocols based on validation testing of sensor subsystens
i n nucl ear environnents.

Tested radi ation- and | aser- hardened rugate rejection filters.

Upgr aded spacecraft m ssile design and test protocols.

Continued testing for validation of sensor design and test protocols.

Conti nued devel opnent and eval uation of |owlevel radiation standards and equi pnent
for NATO revi ew.

Conpl et ed new standards for operations in | owlevel radiation
envi ronnent s.

Conti nued devel opnent and eval uation of |ow | evel radiol ogical instrunentation
support for warfighters/peacekeepers operating in post-Cold-War settings (i.e., <70
rem scenari o0s).

Began devel opnent of first ever fly-away dosinetry | ab.

Initiated evaluation of the end-to-end operability of National M ssile Defense
(NVD)/ Theater M ssile Defense (TMD) architectures/el enents in a nucl ear-disturbed
envi ronnent .

Denonstrated ability to validate nucl ear hardness of satellite/interceptor systens by
testing at |l ess than systemthreat |evels.

Conpl eted operability assessnment of the North Anerican Air Defense (NORAD)/U. S. Space
Command (USSPACECOM) Tactical Warning/ Attack Assessnments (TWAA) Systemas it
transitions to MLSTAR and SBI RS.

Conpl eted optical rugate filter radiation and | aser testing to develop a first pass
mat eri al response nodel .
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Project AF - Wapon System Qperability (cont’d)
Denonstrat ed af fordabl e EMP/ HPM desi gn and test technol ogi es, devel oped system
har deni ng t echnol ogy agai nst advanced HPM t echni ques, and conti nued assessnent and
testing of critical fixed-ground-based C4l facilities.
Updated H gh Altitude El ectromagnetic Pul se (HEMP) protection/test standards.
Updat ed software depicting HEMP field contours.
Perfornmed initial denonstration of radiation-tolerant, 16-negabit Static Random Access

Menory (SRAM integrated circuit technology required by USAF and Ballistic Mssile
Def ense Organi zati on (BVDO).
Radi at i on- Har dened M croel ectronics, Materials, and Photonics ($14, 791K)

Conpl eted test and eval uati on of radiation-hardened anal og and di gital
m cr oel ectroni cs.

Denonstrat ed radi ati on- hardened 4M SRAM pr ot ot ype.

Eval uat ed advanced phot oni cs and conpound sem conductor technol ogy for DoD space-based
appl i cati ons.

Denonstrat ed radi ati on-hardened, ultra-Iow power Silicon-on-Insulator (SQA)
m croel ectroni cs technol ogy in support of USN, USAF and BMDO requirenents.

FY 1999 Pl ans
Nucl ear Weapons Ef fects Phenonenol ogy ($10,662K)
Support AFOTEC SBIRS LEO COW | i nk eval uati on.
Continue Optical Environnment Support to SBIRS Program
Upgrade SPI ET-D version to include trapped radiati on and HEMP effects.
Support NMD anal yses and devel opnent of System Requirenent Docunent (SRD) and system
operation in nuclear environnents.
Updat e ASSI ST PC shell for phenonmenol ogy codes.
Devel op advanced versions of COVLNK, Radi o Wave Propagation in a Structured |onized
Medi um (PRPSIM & Performance Sinmul ation (PERSIM .
| mprove nodels for Short Wave Infrared Radi ation (SWR) optical em ssion
predi ctions.
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Project AF - Wapon System Qperability (cont’d)

us/ Al

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

Upgrade I NCA to include Source Region EMP and five other new nucl ear weapons effects.

Conpl ete beta testing in the first quarter of FY 1999.

Proof - of - concept Denonstration of EMPVN Model for Long |ines connected Power and
Tel ecommuni cations Systemof the Mlitary.

Devel op Sinmul ati on & Modeling of EMP Targeting of WWD using coherent pul sed power and
nucl ear EMP Sinmul at or Source based on air, land, and sea nobile platforns.

Upgr ade STRATCAT tool set for STRATCOM and for Regional Commands specific C3I
assessnent m ssion requirenents.

Upgrade the source region EMP target assessnment and pl anni ng system ( SREMPTAPS) to
i ncl ude new and war planners required weapon desi gns paraneters.

Devel op 3-D Sinul ati on of new Nucl ear Weapon Effects (NEW and Asymmetric Threat via
SHYPS code using the DoD high performance conputing (HPC) capability and in
col l aboration with Lawence Livernore National Laboratory (LLNL).

lied Survivability & Operability in Nuclear/ Special Wapon Environments ($17, 297K)

Fi nalize configuration control electronics database for qualification testing.

Begi n devel opnent of protection technol ogies for sensor system hardemng.

Initiate devel opnent of circunmvention and recovery inplenentations technol ogy for
har dened systens based on testable hardware protocols.

Conti nue radi ati on response characterizations methodol ogy for materials used in
strategic systens.

Conpl et e AGI/ UGT data search for mssile and reentry vehicle material s/structures for
strategic systens.

Fi nali ze sensor design and test protocols.

Conpl et e devel opnent and nucl ear weapons exerci se evaluation of first ever fly-away
dosinetry | ab.

Initiate devel opnment of an end-to-end operability assessnent tool for evaluation of
famlies of systens in nuclear-disturbed environnents.
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Project AF - Wapon System Qperability (cont’d)

Cont i nue devel opnent and eval uation of |ow Il evel radiological instrunentation support
for war fighters/peacekeepers operating in post-Cold-War settings (i.e., <70rem
scenari 0s) .

Begin the eval uation of conplex nodeling and vulnerability testing results to reduce
design margins in survivabl e systens.

Conpl ete HEMP test of Mbile Consolidated Cormmand Center (MCC).

Crculate draft sanpling identification of radiol ogi cal agent standards for conment.

Continue to assess the nuclear survivability of the NORAD USSPACECOM Warfi ghti ng
Support System (N UASS) architecture operability.

Conti nue application of innovative, |ow cost EMP/ HPM har deni ng technol ogy and propose
candi dat e El ectromagnetic standards and gui delines in accordance with the new
t echnol ogy.

Conti nue assessnent and testing of critical, fixed-ground-based and nobile C41
facilities.

Eval uate the effects of non-ideal airblast on Arny arnored vehicl es.

Radi at i on- Har dened M croel ectronics, Materials, and Photonics ($16, 562K)

Denonstrate, test and eval uate a radi ati on-hardened, | ow power 400K gate array for
USAF.

Denonstrate, test and eval uate radi ati on-hardened, 16M SRAM integrated circuit
technol ogy (e.g., < 0.25 mcron critical feature size) for USAF and BMDO

Denonstrate, test and eval uate a radiati on-hardened 1m non-vol atile nenory using G ant
Magneto Resistive (GWR) material for USA and BMDO

| nvestigate and characterize single event effects in photonic devices and deep-
subm cron m croel ectronics for USAF and BMDO

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

Eval uate defects as a limter to material response nodel.

Conpl et e assessnent of NMD/ TMD nucl ear environment/survivability requirenents.
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Project AF - Wapon System Qperability (cont’d)
Del i ver nuclear, optical, and electronics analysis tool and guidelines for systens
eval uati on.

FY 2000 Pl ans
Nucl ear Weapons Ef fects Phenonenol ogy ($10, 860K)

Support NMD anal yses and devel opnent and system operation in nuclear environnents.

| nprove cell resolution for optical em ssion predictions.

Update early tine Magnet ohydrodynam c (MHD) Extended to d obal Scale (MEGS) version
for Collisionless MHD (CMHD) and Magnetic Contai nment Regi ne (MCR) repl acenent.

Support SBI RS and NMD system anal ysis and operational devel opnent.

Repl i cat e Consequence Assessnent Tool Set in non-DoD Energency Operations Centers.

| mpl ement STRATCAT: v.3 on STRATCOM TS LAN and d obal Conmand and Control System
(GCCY) .

Updat e HEMP and Source Regi on EMP (SREMP) Vul nerability Nunmber (VN) nodel for |ong-
i ne coupled targets (Power & Tel ecom systens).

| mpl ement HEMP and SREMPTAPS for DI A-specified potential threat weapons.

I ntegrate Nucl ear Conputational Tools (INCA) to run ten lethality nodels covered by
all of the nuclear effects covered in | NCA

Upgrade EMPVN Model for specific WWD Targets.

Upgrade and transfer SREMPTAPS Smart system for WD Target Pl anni ng.

Devel op end-to-end Targeting Mddels of WWD for the sinulated nucl ear EMP stress on
targets via the newinitiative.

Conpl ete the Devel opnent of STRATCAT Tool and transfer the tool to C NC Commands.

Devel op Shock Accel eration Mddel for nuclear burst punped Radi ation Belts.
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Project AF - Wapon System Qperability (cont’d)
US/Allied Survivability & Operability in Nuclear/ Special Wapon Environnents ($17, 854K)
Continue to assess the nuclear survivability of the NORAD/ USSPACECOMWar fi ghti ng
Support System (NN UWSS) architecture operability, and evaluate its performance in
nucl ear - di sturbed envi ronnents.
Denonstrate i ntegrated EMP/ HPM t est net hods, techni ques, and technol ogi es that
produce i nprovenents over existing electromagnetic protection nethodol ogi es.
Conti nue assessnent and testing of critical national security assets.
Upgr ade non-upsettabl e processor controller for circunvention and recovery (C&R) for
t est abl e hardware protocol conplenentation.
Devel op Thermal Structural Response (TSR) test nethodol ogy for strategi c systens.
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 opnent of internal and bi odosinetry functions of fly-away dosinetry | ab.
Assess NVDY TMD nucl ear survivability testing and validation plans.
Conpl ete the eval uation of the conbination of conputer nodeling and verification and
val i dation to reduce design margins required for survivabl e systens.
Radi at i on- Har dened (RH) M croel ectronics, Materials, and Photonics ($19, 124K)
Denonstrate qualified RH 4M SRAM for USAF and BMDO
Denonstrate RH deep subm cron (0.18 mcron) technol ogy for very-Iow power, ultra-|arge-
scale integrated circuits (USIC), e.g., 4Mgate array, etc., for USAF and BMDO
Test and eval uate photoni cs signal processing technol ogy for USAF.
Publ i sh sanpling and identification of radiol ogi cal agents standards.
Fi el d a web-based version of consequence assessnent tools for rapid assessnent and
initial detection teans.
Denonstrate RH star tracker/visible inmger.
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Project AF - Wapon System Qperability (cont’d)
FY 2001 Pl ans
Nucl ear Weapons Ef fects Phenonenol ogy ($11, 061K)
Provi de support for future SPACECOM STRATCOM and BMDO operati onal and devel opnent a
anal yses.
Devel op advanced version of Antenna/Channel |npul £ Response Function (ACH RF) and
Communi cati ons St andar ds.
Begi n devel opnment of new, fast-running, all-altitude phenonenol ogy for engagenent
nodel i ng.
Conpl et e expanded/i ntegrated human response algorithnms for other than war
ef fects/applications.
Begi n devel opnent of detailed Electron Injection Mdel for trapped radiation
nodel i ng.
Upgr ade STRATCAT: v. 3 according to STRATCOM J6 specified operational Final
Oper ational Capability (FOC)
Devel op and test HEMP and SREMP VN nodel s for STRAT@OM hard target defeat program
| ncorporate new targeting tool into |NCA
US/Allied Survivability & Operability in Nucl ear/ Special Wapon Environnents ($18, 314K)
Continue to assess and evaluate the vulnerability of C4l systens exposed to nucl ear
di sturbed environnents.
Transfer proven EMP/ HPM hardware and software technol ogi es and test techni ques.
Conti nue assessnent and testing of critical national security assets.
Conpl et e devel opnent of airborne Nucl ear Survey Systemw th Arny.
Conti nue devel opnent of internal and biodosinetry functions of fly-away dosinetry
| ab.
Devel op nucl ear environnent injection software nodules for integration with the
hardware-in-loop (HWL) facilities.
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Project AF - Wapon System Qperability (cont’d)

Radi at i on- Har dened M croel ectronics, Materials, and Photonics ($21, 847K)
Denonstrate RH 4M gate array for USAF and BMDO
Denonstrate RH systens-on-a-chip (SOC) technol ogy for USAF and BMDO.
Denonstrate prototype RH 16M SRAM St andard Eval uation Grcuit for USAF.
Test and eval uate photonics w deband data transfer technol ogy for USAF.
Provi de nodel for thermal structural response of reentry vehicles.
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Project AGScientific Conputations & Information Systens. This project provides Hi gh

Per f ormance Conputing (HPC), conputational databases, information products, and advanced
nunerical nodels that enable the Agency’s custoners, researchers, and RDT&E contractors to
answer questions about nucl ear and advanced special weapons effects. Mbddels, codes, and

i nformati on products are developed to aid the design of experinents, predict types and | evels
of neasurenents required, establish system design requirenents, assess perfornmance, and
provi de system specific predictions of weapons effects to DoD planners. Nuclear issues often
requi re use of advanced conputational resources, e.g., for investigation of the physics of
weapon-target interactions, and for extrapolating test results into areas for which tests are
no | onger possible. This has required the devel opnent of a world-class high perfornmance
conputing architecture with high bandw dth conmmuni cations. This capability, currently with a
hub at Los Al anpbs 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 “Graybeard” efforts for collection of unique and potentially perishabl e nucl ear
data with appropriate prioritization based on technical value. The principal thrusts respond
to warfighter requirenents for survivable systens and effective weapons in the Joint
Warfighting Technol ogy Areas of Discrimnate Attack, d obal Reach, andCounterproliferation.

FY1998 Acconpli shnents
Nucl ear Weapons Ef fects Phenonenol ogy ($5, 986K)
Conpl eted master plan for ionization and el ectromagnetic (EM effects areas of
G aybeard know edge capture program Initiated archival of electronics/environnental
interaction test data.
Provided scientific and technical information services and products as theDoD w de
repository for test photos, filns, data, test records and other information
pr oduct s.
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Project AGScientific Conputations & Information Systens (cont’d)

Conti nued revision of dasstone’s book, The Effects of Nucl ear Wapons, the standard
reference for nucl ear weapons effects.

D ssem nated Sci ence and Technol ogy Di gest

Revi ewed, approved, and archived nucl ear test data.

Conti nued operation of web site providing radi ati on response of electronic parts.

Host ed wor kshops on groundshock, thernmal danmage, structures damage to identify data
| ocations, extent, and breakout of data commentary and workshop on vulnerability
assessnent net hods.

Conpl et ed conpendi um of nucl ear weapon effect event objects.

Conti nued devel opnent of master plan for therno structural data review comentary/
ar chi val

Conti nued devel opnent of nmaster plan for biological data review commentary/ archi val

| nffrastructure ($9, 924K)

Provi ded conputer operations support through centralized CRAY resources. Provided
conti nuous technical assistance for users of CRAY and ot her DoD H gh Perfornance
Computing (HPC) platforns and hi gh performance networks to supply display of
superconputer results.

Cont i nued DATACOM conput ati onal support by providi ng annual support for Wde Area
Net wor k.

Provi ded broad-based sci ence and technol ogy I nformation Analysis Center
research support.
Conti nued conput ati onal support by providi ng annual support for the communication

net wor k and upgrade/ acquire the network managenent equi pnent for the Agency
hubsi t e.

Integrated the Agency’s network with the DoD s HPC Def ense Research and Engi neering
Net wor k ( DREN) net wor k.
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Project AGScientific Conputations & Information Systens (cont’d)
Applications of Nuclear Wapons Expertise ($692K)
Provi ded Advanced Conputational Methods support to the International Shockwave
Congress and denonstrated the Agency’ s advanced nodel i ng techni ques.
Concl uded devel opnent of integrated nucl ear weapons effects conputational aids.
Conti nued to devel op and upgrade conputational aids of nuclear weapons effects on
various el ectronic nedi a.
D ssem nat ed i ndi vi dual nucl ear weapons effects conputational aids.
Concl uded devel opnent and data inclusion to nuclear effects data nanagenent assessnent
system Installed systemon DARE and at the United Kingdoms Atom c Wapons
Est abl i shnent .
Provi ded Advanced Conput ational Methods support by validating code work on explicit
radi ati on nodel i ng.
Cont i nued conbustion/afterburning nodeling for incendiary devices.
Val i dat ed advanced nunerical nodels for conplex flow chem stry.
Performed a nunerical study for the Advanced Radi o Frequency Payl oad concept in
support of DoD prograns.
Provi ded Advanced Conputational Support by hosting the International Shockwave
Conf er ence.
Added a reactive turbulent prem xed conbustion nodel to the Adaptive Mesh Refinenent
(AMR) code and val i dated agai nst precision experinental data.
Data Archival and Retrieval Enhancenent (DARE) ($2,482K)
Expanded archival of information and know edge of nucl ear weapons, other Wapons of
Mass Destruction (WD) and Agency m ssion areas for retrieval in DARE as outlined
i n DARE Master Pl an.
Devel oped and tested conputational tools and system enhancenents whi ch provi de greater
search, retrieval, storage and anal ysis capability to the DARE custoner.
Conti nued devel opnent of video/text interrelationship with hyperlink, and ot her
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Project AG-Scientific Conputations & Information Systens (cont’d)
FY1999 Pl ans

Nucl ear Weapons Ef fects Phenonenol ogy ($7, 999K)

Conti nue revi ew comment ary/ archival of el ectronics/environnental test data.

Initiate G aybeard know edge capture efforts for thernomechani cal and bi ol ogi ca
effects.

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

Conti nue conputer operations support by providing centralized CRAY resources to
researchers, Agency custoners and RDT&E mntractors.

Conti nue operation of web site providing radiation response of electronic parts.

Conmpl ete high-altitude nuclear effects data comentary/ archi val

Initiate transient radiation effects on electronics data revi ew comentary/ archival .

Conti nue revi ew comment ary/ archival of cratering, ejecta, dust and fallout test data.

Initiate review comentary/archival of nuclear effects test data for thin-filmoptics.

Initiate review conmentary/archival of biological nuclear weapon effects test data.

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

D ssem nate Sci ence and Technol ogy D gest

Revi ew, approve, and archive perishable nucl ear test data.

Coordinate draft update The Effects of Nucl ear Weapons prior to distribution.

Revi ew draft Nucl ear Wapon Effects textbook.

Establ i sh new Graybeard domain for nucl ear devi ces.

Accel erate Graybeard docunent review activities on ionization and el ectromagnetic (EM
effects.

Conpl ete graybeard free field airblast data comentary.

Begi n preparation of DARE guide to blast effects on structures.

I nfrastructure ($9, 770K)

Conti nue to provi de broad-based science and technol ogy I nformation Analysis Center

research support.

R-1 Shopping List — Item No 20-60 of 20-74
Exhi bit R-2, RDT&E Budget |tem Justification
(Exhibit R-2, Page 60 of 134)



RDT&E BUDGET | TEM JUSTI FI CATI ON SHEET (R-2 Exhi bit) DATE  February 1999

APPROPRI ATI ON/ BUDGET ACTI VI TY R-1 | TEM NOVENCLATURE
RDT&E, Defense- W de/ Applied Research - BA2 WWD Rel at ed Technol ogi es; 0602715BR

Project AGScientific Conputations & Information Systens (cont’d)

Conti nue conputational support by providirg annual support for the Scientific
Conput i ng Communi cati ons Network and by acquisition and upgrade of HPCequi prent for
the Data Center.

Provi de annual support for existing DITRA owned conputing equi pnent |ocated at Los
Al anos National Laboratory.

Provide for increased processor speed and disk 1/O for Data Center HPC equi pnent.

Provide for classified access capabilities for the Data Center.

Continue nonitoring and assessnent of circuit utilization and investigation of new
communi cati on technol og es.

Data Archival and Retrieval Enhancenent (DARE) ($3, 707K)

Expand archival of information and know edge of nucl ear weapons and ot her Wapons of
Mass Destruction (WWD) and Agency m ssion areas for retrieval in DARE as outlined
in DARE Master Pl an.

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

Initiate devel opnent of video/text interrelationship with hyperlink and ot her
i nnovati ve knowl edge enhancenent and preservation tools.

Conti nue | egacy docunent popul ation.

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

Establish an intrinsic radiation transition repository.

Application of Nucl ear Weapons Expertise ($517K)

Conpl ete validation of Advanced Nunerical Methods. Conpare results to precision test
dat a.

Devel op a 3D at nospheric code with colum physics based on the AVR code.

FY2000 Pl ans

Nucl ear Weapons Ef fects Phenonenol ogy ($7, 399K)
Conmpl ete Graybeard work on H gh Altitude Nucl ear Effects.
Initiate Gaybeard nentoring program
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Project AGScientific Conputations & Information Systens (cont’d)

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

D ssem nate Sci ence Technol ogy D gest.

Qperate web site providing radiation response of electronic parts.

Conti nue review, commentary, approval, and archival of nuclear weapon effects test
dat a.

Publish and distribute The Effects of Nucl ear Wapons.

Publ i sh and di stribute Nucl ear Wapons Effects textbook.

| nfrastructure ($9, 257K)

Provi de conputational support for the Scientific Conputing Communi cati ons NetworKk;
upgrade HPC equi pnent for the Data Center and access to scal able DoD HPCVP Syst ens
and systens conpatibility with DoE ACSI program

Provi de sustai nment and enhancenent of classified access capabilities to the
Scientific Conputing Resources.

Provi de nonitoring and assessnent of circuit utilization and investigat on of new
comuni cation technol ogies to support renote visualization and anal ysis of ful
physics, full fidelity, 3-dinensional calculations.

Provi de broad- based science and technol ogy Information Analysis Center research
support.

Data Archival and Retrieval Enhancenent (DARE) (%4, 112K)

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 Pl an.

Continue to devel op and test conputational tools and system enhancenents, which
provi de greater search, retrieval, storage, and analysis capability to the DARE
cust oner.
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Project AG-Scientific Conputations & Information Systens (cont’d)
Conti nue devel opnent of video/text interrelationship with hyperlink and ot her
i nnovati ve know edge enhancenent and preservation tools.
Conti nue | egacy docunent popul ation.
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.
Application of Nucl ear Wapons Expertise ($719K)
Continue to supply authoritative data and provide requested analysis of the effects of
nucl ear weapons testing, and other DTRA m ssion aeas.
Continue efforts to ensure that Nucl ear Weapons Effects test data and results are
preserved as DoD downsi zes and | aboratories wth nuclear test data cl ose.
Val i date the AVR code using field atnospheric data.

FY2001 Pl ans
Nucl ear Weapons Ef fects Phenonenol ogy ($7, 164K)
Conmpl ete Graybeard work on Bi ol ogi cal Effects.
Conmpl ete Graybeard work on Airblast, Cratering & Ejecta, and Dust/Fall out areas.
Provide scientific and technical information services and products as the DoD w de
repository for test photos, filns, data, test records, and other information
pr oduct s.
D ssem nate Sci ence and Technol ogy D gest.
Qperate web site providing radiati on response of electronic parts.
Conti nue review, comentary, approval, and archival of nuclear weapn effects test
dat a.
| nfrastructure ($9, 498K)
Conti nue conput ati onal support by providing annual support for the Scientific
Conput i ng Communi cati ons Network and by acquisition and upgrade of H gh Perfornmance
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Project AGScientific Conputations & Information Systens (cont’d)
Conputi ng equi pnent for the Data Center, such as increased nenory and additi onal
PCUs to extend the Iife of existing systens and enable themto acconmodate
addi ti onal workl oad from deconm ssi oning of the Cray M8.

Provi de sustai nment and enhancenent of classified access capabilities for the Data
Center. Depl oy new conmuni cations technol ogies to support renote visualization and
anal ysis of full physics, full fidelity, 3-dinensional calculations.

Continue to provide broad-based science and technol ogy I nformationAnal ysis Center
research support.

Data Archival and Retrieval Enhancenent (DARE) (%4, 013K)

Conti nue to expand archival of information and know edge of nucl ear weapons and ot her
Weapons of Mass Destruction (WD) and Agency mi ssion areas for retrieal in DARE as
outlined in DARE Master Pl an.

Continue to devel op and test conputational tools and system enhancenents, which
provi de greater search, retrieval, storage and analysis capability to the DARE
cust oner.

Conti nue devel opnent of video/text interrelationship with hyperlink and ot her
i nnovati ve know edge enhancenment and preservation tools.

Conpl ete incorporation of reviewed nucl ear testing data.

Develop initial DARE interface to external data archives, including search/retrieve
capability (e.g. DTIC, DoE, etc.).

Applications of Nucl ear Weapons Expertise ($866K)

Performvalidation of conbi ned conbustion atnospheric nodel with field data.

Continue to supply authoritative data and provide requested analysis for the effects
of nuclear weapons testing, and other DIRA m ssion areas.

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

Val i date the scal able AMR code with precisim conbustion data.
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Project Al - Hard Target/ Tunnel Defeat & Nevada Test Site (NTS) Sustai nnent

The United States and its allies face a growng threat related to critical mlitary
targets hidden within and shiel ded by hardened, deeply buried tunnel conpl exes whi ch house
battl e managenent facilities, command, control, and conmunications facilities, theater
ballistic mssiles and their transporter-erector-|launchers (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 wll be identified
and the ability of planned systens to address these deficiencies wll be assessed. Finally,
new t echnol ogi es needed to mtigate remaining shortfalls wll 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 Acquisition and Technol ogy (OUSD(A&T)), 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
pr ogr ans.

The Presidential Decision Drective (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
deconm ssi oni ng and not hbal | i ng of the national underground nuclear test assets. The
followng major tasks will satisfy this requirement: (1) continue test conpl ex shutdown, and
tunnel stabilization and preservation; (2) continue environnental characterization; (3)
docunent testbed design and constructi on net hodol ogy; (4) maintain undergroundtest
readi ness through joint test organization activities at NIS including counterproliferation
and hard target defeat testing; and (5) support SOCOM efforts to devel op tactics and
techni ques for JCS Joint Warfighter Capabilities of D scrimnate Attack and
Counterproliferation. Project Al is linked to Project AB, through which its testing is
conducted, and to Project ACwhich | everages its weapons work.

R-1 Shopping List — Item No 20-65 of 20-74
Exhi bit R-2, RDT&E Budget |tem Justification
(Exhibit R-2, Page 65 of 134)



RDT&E BUDGET | TEM JUSTI FI CATI ON SHEET (R-2 Exhi bit) DATE  February 1999

APPROPRI ATI ON/ BUDGET ACTI VI TY R-1 | TEM NOVENCLATURE
RDT&E, Defense- W de/ Applied Research - BA2 WWD Rel at ed Technol ogi es; 0602715BR

Project Al - Hard Target/ Tunnel Defeat & Nevada Test Site (NTS) Sustainnent (cont’d)
FY 1998 Acconpli shnents
Functi onal Defeat Characterization ($2, 100K)
Devel oped geol ogi cal database for tunnel facilities.
Conti nued conpiling a database of Bal anced Survivability Assessnents and began applyi ng
the data to identify vul nerable nodes in underground facilities.
Def eat Technol ogy ($4, 735K)
Conducted a scal e nodel multi-burst experinent to evaluate the effects of simnultaneous
det onati ons.
Conpl et ed penetration studies in granite and weat hered granite.
Initiated |live weapon testing of hardened tunnels at the Nevada Test Site (NTS).
Continued testing of nmethods to defeat tunnels wi thpenetrators and ot her conventi onal
weapons.
Conti nued support for USD(A&T)’'s Hard Target Defeat Capability program
Eval uat ed weapon/target interactions for new weapon concepts, enhanced payl oads, and
target fragility.
Initiated construction of a full scale tunnel facility.
Pl anni ng Tool Devel opnent ($500K)
Conti nued devel opnent of an autonmat ed weaponeering tool for structural and functional
damage to tunnel s.
NTS Sust ai nnent ($2, 534K)
Mai nt ai ned Agency activities at NIS in support of environnmental renmedi ation activities.
Provi ded on-site personnel to plan and supervise environnental renedi ati on of Agency
facilities.
Mai nt ai ned one tunnel conplex in support of the stockpile stewardship program
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Project Al - Hard Target/ Tunnel Defeat & Nevada Test Site (NTS) Sustainnent (cont’d)
FY 1999 Pl ans
Functi onal Defeat Characterization ($1, 454K)

Conti nue devel opnent and validation of renpte site geol ogi c characterization
t echnol ogy.

Initiate functional characterization and nodeling of tunnel facilities.

Identify mssion critical equipnent and vulnerabilities for functions nodel ed.

Def eat Technol ogy ($5, 804K)

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

Initiate penetration testing on other tunnel geol ogi es.

Conduct weapon/ payl oad testing to identify/quantify defeat nmechani sms and eval uate
ef fecti veness.

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

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

Begi n readi ness testing of |live weapons at NTIS in preparation for tunnel defeat
denonstrati ons.

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

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

Pl anni ng Tool Devel opnent ($1, 000K)
Cont i nue aut omat ed weaponeering tool devel opnment by enhancing the Munitions Effects

Assessnent (MEA) tunnel nodule for structural and functional damage and battl e damage

assessnent.

Initiate devel opnent of new planning tools to i nprove deliberate planning capabilities

for hard target defeat.
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Project Al - Hard Target/ Tunnel Defeat & Nevada Test Site (NTS) Sustainnent (cont’d)
NTS Sust ai nment ($1, 925K)
Mai ntai n Agency activities at NIS in support of environnental renmedi ation efforts.
Provi de on-site personnel to plan and supervi se environnental renmedi ati on of Agency
facilities.
Mai nt ai n one tunnel conpl ex.

FY 2000 Pl ans
Functi onal Defeat Characterization ($2, 100K)
Conti nue devel opnent and validation of renpte site geol ogic characterization
t echnol ogy.
Conti nue functional characterization and nodeling of tunnel facilities.
Identify mssion critical equipnent and vulnerabilities for functions nodel ed.
Def eat Technol ogy ($6, 207K)
Continue to eval uate weapon/target interactions for new weapon concepts, enhanced
payl oads, and target fragility.
Conti nue penetration testing on other tunnel geol ogi es.
Cont i nue weapon/ payl oad testing to identify/quantify defeat nechani sns and eval uate
effectiveness for other tunnel functions.
Devel op i nproved/ new weapon/target interaction nodels to include in-tunnel equi pnent
response, and reconstitution for different tunnel functions.
Conti nue support for USD(A&T)’'s Hard Target Defeat Capability program
Conti nue readi ness testing of |ive weapons at NIS in preparation for tunnel defeat
denonstrati ons.
Conduct functional defeat denonstrations on the full-scale tunnel facility.
Conpl ete construction of a second tunnel facility representing a different target
function.
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Project Al - Hard Target/ Tunnel Defeat & Nevada Test Site (NTS) Sustainnent (cont’d)

Pl anni ng Tool Devel opnent ($1, 100K)

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

Cont i nue devel opnent of new planning tools to inprove deliberate planning capabilities
for hard target defeat.

NTS Sust ai nnent ($2, 732K)

Mai ntai n Agency activities at NTIS in support of environnmental renediation activities.

Provi de on-site personnel to plan and supervi se environnental renedi ati on of Agency
facilities.

Mai nt ai n one tunnel conpl ex.

FY 2001 Pl ans

Functi onal Defeat Characterization ($2, 250K)
Conti nue devel opnent and validation of renpte site geol ogi c characterization
t echnol ogy.
Conti nue functional characterization and nodeling of tunnel facilities.
Identify mssion critical equipnent and vulnerabilities for functions nodel ed.
Def eat Technol ogy ($6, 148K)
Continue to eval uate weapon/target interactions for new weapon concepts, enhanced
payl oads, and target fragility.
Conti nue penetration testing on other tunnel geol ogi es.
Cont i nue weapon/ payl oad testing to identify/quantify defeat nechani sns and eval uate
effectiveness for other tunnel functions.
Conti nue to devel op i nproved/ new weapon/target interaction nodels to include in-tunnel
equi pnent response, and reconstitution for different tunnel functions.
Conti nue support for USD(A&T)’'s Hard Target Defeat Capability program
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Project Al - Hard Target/ Tunnel Defeat & Nevada Test Site (NTS) Sustainnent (cont’d)

Conti nue readi ness testing of live weapons at NIS in preparation for tunnel defeat
denonstrati ons.

Conduct functional defeat denonstrations on the second full-scale tunnel facility.

Initiate planning for and construction of a third tunnel facility representing a
different target function.

Pl anni ng Tool Devel opnent ($1, 120K)

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

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

NTS Sust ai nnent ($2, 733K)

Mai ntai n Agency activities at NTIS in support of environnental renmedi ation efforts.

Provi de on-site personnel to plan and supervise environnental renmedi ati on 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 Wil require large capacity (40-100kW nucl ear space power systens having | ong
lifetimes. Potential applications have been identified by the Air Force and NASA. The Ar
Force “New World Vistas” study, dated 15 Decenber 1995, cites specific requirenents for space
nucl ear power to acconplish force projection fromspace. NASA has identified requirenents
for power and propul sion for contenpl ated deep space m ssions and manned expl oration. The
obj ectives of the Advanced Therm onics Program are to advance the state of the art of

t herm oni ¢ power conversion in the United States, to devel op high performance and highly
reliable thermonic converters that provide high output power per unit of systemmass, to
denonstrate the capabilities of thesethermonic converters, to showtheir 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 atforns.

FY 1999 Pl ans
I n-core thermonic devel opnent ($1, 800K)
Conti nue work on test of high-performance and high-reliability converters for in-core
thermonic fuel elenents. Award a contract for devel opnment of cl ose-spaced multi-
cell converter nodul e.
M crom ni ature Therm oni ¢ Converters (MICs) ($1, 200K)
Continue to apply trial tricarbonate coatings on the emtter portion of the
converters, and continue work on scandate coati ngs.

R-1 Shopping List — Item No 20-71 of 20-74
Exhi bit R-2, RDT&E Budget |tem Justification
(Exhibit R-2, Page 71 of 134)



RDT&E BUDGET | TEM JUSTI FI CATI ON SHEET (R-2 Exhi bit) DATE  February 1999

APPROPRI ATI ON/ BUDGET ACTI VI TY R-1 | TEM NOVENCLATURE
RDT&E, Defense- W de/ Applied Research - BA2 WWD Rel at ed Technol ogi es; 0602715BR

Project AQ - Deep Digger - This project proposes to develop a “Deep Digger” 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”
I's required.

This effort is responsive to Special Operations Forces interests aswell as the
consolidated M ssion Need Statenment of the U S. Air Force Conbat Command and the U. S
Strategi c Command. The deep digger system would be delivered by a guidednunition
airframe such as used by the Air Force and the Navy. As an integrated weapon, this
concept has application as a breeching tool.

FY 1999 Pl ans ($2, 000K)
Design and build a systemthat will penetrate rock, explosively fracture, and renove
nmuck.
Construct a prototype for FY 2000 testing.
Field and test the prototype at Nevad Test Site.
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Project AY - Bioenvironnental Hazards Research - This is a Congressionally nmandated project
that provides for research on bioenvironnental hazards of specific DoD concern. Areas of
research include human health effects and risk evaluation, pollutionpreventions, waste
stream treatnent, renedi ation, and inpact assessnent of atnospheric em ssions. Funds were
provi ded as a Congressional addition in FY 1994, FY 1995, FY 1997 and FY 1998 and were
intended to continue efforts begun by a grant in FY 1989 to Tul ane and Xavi er

Uni versities. Additional funding was nade avail able from exi sting Agency resources to
conply with Congressional direction to continue this effort through FY 1996.

FY 1998 Acconpli shnments ($5, 000K)

Awar ded two research grants to study and understand nmechani sns i nvol vi ng synergi sm bet ween
contam nants and their effect on the human and ecol ogi cal systens based onbi osensors
and bi omarkers to assist in risk-based DoD eval uati ons.

Col l ected and anal yzed i nformati on and data on current renedi ation efforts, such as
bi orenedi ation, to ensure their effectiveness.
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B. Program Change Sunmary

FY98 FY99 FY0O FYO1
Previ ous President's Budget 203.7 203. 6 206. 6 209.7
Current Budget Subm t/President's Budget 203.8 211. 4 203.5 206.5

Change Summary Expl anati on:

I n accordance with the Novenber 1997 Defense ReformInitiative, resources for FY 1999
and out which were previously addressed in PE 0602715H have been transferred to this PE.
The budget request represents a highly | everaged science and technol ogy program
consistent with departnental strategic objectives. Significant adjustnents are associ ated
wi th congressional ads FY 1999 for Deep Digger, Therm onics, and Nucl ear Weapons Efforts
and technology efforts. Qutyear adjustnents are primarily associated with the term nation
of RDT&E efforts supporting the Electro-Thermal Chem cal Gun program

C. Oher Program Fundi ng Sumary

FY 98 FY 99 FY 00 FY 01 FY 02 FY 03
0602715H Def ense Speci al 203. 8 0.0 0.0 0.0 0.0 0.0
Weapons Agency
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