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EXECUTIVE SUMMARY

This Report respands to Section 1044 of the Floyd D. Spence National Defense
Autharization Act for Fiscal Year 2001, PL 106-398, that equires the Seoretacy of
Defense, in sonjunction with the Secretary of Energy, to report on the defeat of hardened
and deeply burisd jargets and chemical and pivlogical agents. Section 1044 calls for:

o A review of requiremenis; )
« an pssessment of plans 10 meet thoge roguiternents;

» ideptification of potential future rargets, research and development sfforts, and
optons 1o defear these forope argets, and
» anestimate of costto accomplish the verions opptions.

protected bY networks of hed and deeply puried facilities. I the United Statcs dovs ot
bave the means 1o defeat thess facilifies and the threatening assets they protect,
adyersaries may perceive that thay have a sancllIATy fron which to cosres 0T attack the
United States, its allies, or it coalition partners with threats smch more pewerful than in
past conflicts,

“The strategy and acquisttion initiatives for the fammilies of systems (including both
intelligence and operations programs) sumrnarized in This report will Improve our
natjonal capability to accomplish each of the followinyy necessary sieps.

+  Find and locate Hard and Deeply Bugied Targets (HDDTs), thelr network
copneations, 2nd civilian surroundings;

o characterize these HDBTSs, inclading fuaction, interrelationships, configuretion,
degree of threa, equipment, operational status, aperational and collateral attack nisks,
and vulnerabilities; _

« plan and practice multiple sad diverse options for setion, well shend of any crisis,
to make canphilities crisis-decision-ready;

o gptack n a tirely and jntegrated manner to geuiralize HDBT functiens and/or
YWMD agents; #nd

» asgess attack oulcomes and paiential consequenices 1A promoptly support fugther
military and political decisicos.

Recent Activities

Each potential adversary’s set of HDBTs and their associated fnstions and supporting
network capabilities ars unigue. Fach get requines cerefll gttemtion, well ahead of tha
Hre when corabat or political action may b required. In the past decade, the Deparment
of Defense (DoD), the Intelligence Commmumity, and. the Depariment of Energy (DOE)
have collectively determined our military peeds first and then gelectively applied
reshnologies and fund=d Investments in existing Tuteliigence, Surveillance, and



Recoanaissance and weapon Progtams s ow (ecknoiogy and wnowledpe of the threats
have evolven. '

The Director of Central nieihgence {DCT) in 1996 directed the of izarion of HOBT
sollection requirements and analysis, as woll as researeh and development sro advanced
collection 804 anrveilianse techniques. All of the intelligente agencies A0W oonduct
research znd developmeth of gperational work that contribites 10 this mission area. The
DCI is now assessing fhese diverse cffarts for additional argamzation and funding

shantion

The Military Services and Defense Agencies, pased mainty on the Defense Acquisition
Board-sanctionsd Haxd and Deeply Buried Target Defeal {Capabilily Analysis of
Alternatives and Operedonal Comroand nission Need Statements, have gaed extensive
¢xpaﬁm¢ntaﬁon, deponstrations, and rechnology programs to improve weapons and

modifications, nowW oppoing, witl pravide improved lethality, increased standoff,
ll-weather precision, aod very short fli ght-time against a variety of HDBT types. Thest
PIOgTams inelude:
« Procunng and ieprating the 3,000-1b ciass Enbanosd GRBIU-28 lager-gnided
pomb on the B-2 Bomber; and procuring the GBU-E:‘-DIBLU1 16 precisiof 2,000-1h
Advanced Unitary Penetrator homb for smalter sinke aiveraft;

« Developing and prosuring ibe Conventional Air.Jatinched Cruise Missile Block I
Peneirator, the Joint < iandoff Weapon with the BROACH ghaped-charge wathead,
and special Joind Air-to-Surface Standoft ‘Missile applications;

o Initiating the Tactical Missile System Precision Penetrator surface-1o-suriace
issiie Advanced Concept Technolegy Dlamonstraten with operational “leave-
behinds” that can address extremely time-sensitdve ohjectives; and

« Condncting Intelligence, Surveillance, and Reconnalssance apnd girike concept
experimentation and operational testing at & apmber of specialized sites around the
S — forming g “natiopal test bed.”

These progtams, which are enhancements of well-established operational SYStES, will
together provide & package of conventional weapon capabilities by Fiscal Year (FY) 2005
that address some — but ot all —HDBT needs. We are therefore going beyend upgradmE
conventional kinetic weppons and Comenznd, {ontrol, Cornmumnications, Computers,

Intelligence, Surveillanes, and Reconnajssance (C*ISR) capabilities:

+ DD and DOE have complewd smifial studies on how endigting nuclear weapons
ean he modified to defeat those HDDTE that cannol be held ai risk with canventional
high-explusivc Weapons ar current nucicar weapons. AT development and
pracuremnent of advanced, nuclear capabilitics would be considered in. the broad
comrext of nuclear stockpile policy, plens, and priorities, as well as future DoD
strategic programs.



» DoD has conducted studics and experimentation OF the application of Special

Hions and Information Qperations, with the necegsury jntelligence support, 1o
sha HDBET problen. These new approaches will place an eV Erealer mrder on
intelfigence and will require a focused cHort.

+ Specinlized wyMID Agent Defeat Weapon™ development projects have been
tnitiated, aimed At destroying or otherwise peutralizang an epermy’ s ability 1o USE his
chemical or biological weapons. Also, DoD and DOE arc jointty developing methods
10 predict potential coliateral effects from attarles against @ adversary’s chernical of
piolemical weapons, a5 well a3 improved delivery trrtics to minimize collateral
effects, HoWEeVET, additional work 18 needed to andergtand the effects of Tuptaring
stored chamical ot piological weapons and ta develop effeetive maans of neumralizing
the agents or preventing agent dispersal, partievtarly for binlogical agents-

. Based on a wids variety of past science and fechnology achicvements, current
strategies and budget plans for FY02 and beyond provide for HDBT-focused scienes
and technology activitizs by Do, DOE, and Inteiligence Commumnity compunents.
These will address the fiall reasure of neaded mission capebiliies for [ntelligence,
Gurveillance, and Recomnaisgance, SWIKE planxing, and system deployment.

gupporting ail of these direct actions against HDBTS and chemical/biological sgeits,
sial CFISR prograps, Mo in develapmeni, will be leveraged to enhance intelligance
capabilitiea 1o find, characterize, and assess damage apainst HDBT petworks and
chemical/biclagical sgents. Moregver, these farailies of gapabilities will be made
interoperable with sirilke capabilines.

L.aoking To The Faiure

The 1JS response ta firmre HDBT and WD Agent Defeat challenges will benefit from
streagthened collaboration AMONE he Intellipence, Operations, Requirements,
Acquisition, and Sclence and Teckmology communities. The Combatant Commands aad
Yoint Statt, with pational technical suppert, have inteprated mission needs and suppoxt
capability requirements for SIDBT Defeat into a Capstole Requirements Dogurpent
(CRD)} reccnily approved by the Joint Requirements Owersight Couneil. The CRD
provides: 1) an gverall approach o intepration of national intelligence, acquisition, and
sonibatant capabilities and pre-crisis operational planning, 2nd 2) specific ad practical
cbjectives thet ide developraent of famnilies of intelligence and military capabilities that
will evolve as we kaoow more about the threat

The Under Secretary of Defense {Acquisition, Technology and Logistics) and the Vies
Chaixman, Joimt Chiefs of qaff, have directed integrating oversight of all HDBT
intelligenee enhancements, attack copabilitnes aogisition {kinetic weapons, information
operaticns techniquics, and special bperations tools), mission planping activities, and
soience & technology efforts. The challenge is to build and masotain wified Dol DQE,
and Inrelligence Community activitles focused againat FHDBTS, their netwotks, and
WhMD defeat.

Based on the CRD and continuotts intefligence Mps, the Suategic Review in 2001 has
led to plans and budgets for FYQ2 that advanoce an averall strategy to aceomplish, hy
2005, substantial {mprovements over current capabilities. Key elements ate the selecrive



operations cancepls are <11 underwvay 1o support oD and DOE budget decisions in the
cODng TWo Years.

In conjunction with DOE and the [ntelligenoe Cogrmunity, DoD bas now moved beyoud
conecptuzl assespments and debates apout the threat pratected by HDBTs, There are 00
saay answers o eithes the HDBT or WMD Agent Defeat challcnges, aud certuinly Do
weilver bullets.” S plutions will take time, expansion L intefligence aseel and capabililies,
wall-reasoned 1es0Urces, technological progress, and steadfastness of direction. Even
wyith the gurrent strafegy and acguisition initiatives, the United States will gtill not be able
to hold all knowi or suspected HDYBTe at risk for destrction, papecialty the deep
underground facititics. Saveral major shovtcamings. mentioned io the anclassified repott
and described in the classified annex, still exist that require farther initiatives and
invesiments. Sustained managernent attention and mouiti-year Cungressionsl budget
support are necessary to ensure that intelligence and technology efforts provide funded
capabilities 1@ meet the FDBT and WMD Agent Defest challenges, and 10 eN5UTe that
ﬁﬂiidad cépabilities become Part of military practica and confidently suppost out security
polcy. '



1 Report Content

This reporl responds o the requirgments of the Floyd 1. Spence Mational D_q:fensu _
Authotizagfion Act for Fisval Year 2001 (Public Law 106-308, Title X, Subtitle E. Sechob
1044 .

anprt om

a) STITDY- The Qecretary of Defense shall, in conjuuetion with the Secretary of BiSTEY
conduct p smdy relatmg to the defeat of hardened and, decply buried targets. Underihe
study, the Secretaries shall:

(1) ravicw - (A) the requirements of the United States to defest hardersd and desply
buried tergets and ockpiles af chemical and blological agents and selated copabilities,
and (B) current and futire plang to meet thoze requiremsnks,

(2) detatmine if tose plans adequately address alt much requirements;
(3) identify potential funure hardened and deeply buried targels and other refated targets;

(4) detersaine what resoirces and resgarch and development siforts are peeded ty detust
the tergets identified nader paragraph (3) S well as ather requirements 1o defent
stockpiles of chemical snd bislogical agents and ralated capabilitics;

{5) assess both current and fupire options 1o defeat hardened and deeply buried targels as
well a5 concapts to defeat stockpiles of chemical and hislogicel agents 2nd refated
capabilitits, and

{6) determine the capability and cost of each aption assessed vader paragraph (33-

(b} CONDULCT OF ASBESSMENTS- In conducting the eTady undes subsecrion {a), the
Qecretaries may, in order to perform the asegements required by paragraph (5) of that
aubsection, conduct any lirived research and devalopment that may be necessary to
perform those assesgments.

() REHORT-

{13 Mok later then Toly 1, 2001, the yecretary of Drfense shall submir to the Commitee ob
Armed Services of the Senats and the Committes ol Armed Setvices of the House of
Represontatives a repert on the results of the smdy cemducted under subsection () 1he
report skall be prepered i comjunction with the Secretary of Energy.

(%) The repart under paragraph {1) shall be submitted in wclessified form, to petiter with
a classified snnex if necessery.

This report SUMMASFZES past wWork, ideptifies the Tequirements to defent hard and deeply
buried targets (HDBTs), and itemizes ongoing progams and plans of the Deparmment of
Defense (DoD} and the Department of Energy {DOE) to reet thesc requirements. The
report also addresses speciic questions raieed by the Congress vnder Section 1044, A
classified annex is provided for material that canmot. be discussed in unctassifted formn.



2 A Bricf Tntroduction 0 Bard and Deeply Buried Targets

2,1 What Is & Hacd and Deeply Puried Target?

The term “hard and deeply buried target” (HDBT) refers to an adversary’ s threatesng
and well protented assets in struciures yeOging From hardened surface bunket complexas
10 deep Tanncls, Thess facilitics ara typically large, eCDIpleX sructtres incorporatng
antributas of concealment, self-sustainmeit, multifaceted comimunications, STeng
physical aecurity, modermn it Jefenses, and sidng in protective {aften. ppountaInaUs Of
wban) surtoundings. In many aounties, {DBTs ara clerpents afa well-connscted
network of operationl gapabilities with doplication — a very important facior for both
inselligepee and strike plenning. These farilifies are mrotected for good reagon — they ATE
an esgenbial element of anry likely battle or erisis action. Such facilities routinely serve as:
leadership shelters; comuand, comEel, nndcumunicﬂims (C?’] centers; weapons
production, assembly, storage and deployment facilities, especially for weapons of mass
destmction (WMD), misgile operations wenels and parrisons: and point ar integrated area
defense SyStEm facilities.

2.2 'fhreats Made Possible by Hard and Decpty Buried Targets

Many nations have |ocated critical operaticns in these facilities. The Cold War and its
uesnciated nuelear Weapons capabilitics prompted development of 8 wide rango of
hardened ynderground facilities it the formex Soviet Union, Norih Korea, China, snd the
former Warsaw Facl countries. Many hardened facilitias Were giso copstruered in NATO
pations to protect cotical infrastmetusé from Soviet altack, Howevar, the end of the Cold
War did not result in &0 ead to this method of concealment aad protection. The Persian
Gulf War apd the cerica of conflicts in the Balkans revealed shat facility protection, by
hardeping, concealtnent, and defenses, rTemains €o effoctive response to the tachnology
advantages in intelligence and weaponry enjoyed by the United States and its allies,

This same wend is prominent iv the Third Wozld, cspecially amang “rogie nations”
whose possession of WMD) has 1ed to serious efforts 1 pratect these lathal resources: The
Intefligense Comrmnity (IC) Suspects with Teasonable certalnty that there BEe OVel
16,600 potential HDBTs worldwide and their sumbers will inerease over the nesxt 10
years. Moreover, modecn communications provide for high-tech network conneetivity
*md even mobile capabilities {hat can be gamisoned in P Ts. Denial and deception
offorts further complicate the logation, identification, and characterization of HDBTS.
This places a high preutium on hurnan inralligence (HUMINT) and wide-aren
surveillance as SOURCED of information to find, characterize. and assess HDBTs.

Many protected facilities are of shallow “out and cover” design with a conorete structural
osverburdan of less than 10 feer thickness. (- Thickness™ is memsured in tegms of
aquivalent reipforced concrele thicknoess; actual thickmess of sombined structurs, Tock,

and soil may be considerably msore.) This typs of facility typically has a tactical function,
lileo support to artillery oF missile Tannchers. May of fhem can be held at risk by current
or develpprmental Weapous, if sur wespons nwnbers are adequate, accurate 1Arget location
conrdinates are knowi, and defcnses overcome. The missile HPetations tunnels and
armament bunkers irt s0mMe theaters are paticularly oublesome because af their sheer

nurnbers, protective berms, dad the strategic poSitoRINg of their entrances/exits away
from direct routes of ariack.- .



Hundreds of much harder facilities (haviag A conerete overbutdan equivalent of 70 to 300
feety protect strategic fupctions (2.8 leadershin, command and contrel, WML and were
bullt using sither conventionat drill-and-blast aumeling techniques o MOTE modarn
mining equipment These are typically equipped with redundant veatiletion, power. and
somraunications systems. US capabilites to place these types of facilities al risk ave not
only challenged by the depths of burial and redundancies in critical fupctional Systems.
bt also by sophisticated campuflage, concealmsni and deception (CCD) rechniques, and
some collocationof HDBTs in civilian areas, Such facilities conceal znd profect M
adversary’s most valued and strategic capabilities. '

Additional information on the challenges posed i fnding BDBTY (i.e- detecting,
locating, and identfying), charactarizing potential yilncrabilities and atrack risks,
plenning defeat options, decisively attacldng, and assessiog offectiveness of these actions
i4 docurnentzd jn Classifled Annex A - gection 1 — Strategic Threat.

4.3 The Chnllenge of WMD

Physical destruction of hard znd deeply buried strUCtUIEs is pot enough if the WML — for
example, a biological agent gtared inside the facility — rinaing vishle or is released mio
the environment. This could vense casualties to jnnacent civilians and attied foroes, amxd
result i environmental contamination — gither of which could inder silied force
operations and/ot poverncots.

The US has 5o far etnphasized seshanlogtes to attack and defeat WMD agents stored
the open o in Soft gructures. The chility to satisfacuorily respive these impuortant
(cehnical challenges will sct the stago for adapting new WMD Agent Defeat technolopies
to the wverall problems posed by adversarial WM protected by HADBTs. Current
technology cal potentially provide enrvivable warhead gptions that will penetrate an
HDBT facilivy and defeat the WMD agent insids,



3 Accomplishments to Date

A, pamber of integrated studies, 2s well as separate Servicd and Agency initiatives and
prograin modifications, have advanced the gveral) capability for the defoar of HDBTS.

4.1 Summary of Previous Don/ROE HDBRT Defeat Activities

Eallowing Qperation ESERT STORM, the Office of the Secretary of Defense {O5D)
brought together intelligemce, combatant comrpand, and acquisiGon specialists to defioe
e technicnl, aperationai, and policy cuallenges coneaming HDBTs. As 2 result, the
Departments of Defense and Enerey, with support fom the Entelligence Commusity,
have heen fonmulating requirgments and leveraging or integreting current systems with
new rechnologies: |

» In 1954, US Siralegic Command (USSTRATCOM) and the Combat Alr Forces
(represented by Ar Cambat Commend) each issued 2 Mission Meeds Statement
(MNS) for HDBT Defeat Capability that were subseguentty consolidated. This
consolidated MNS defined the specirim of HDBTs without refer=uce to the
geographical area of Unified Commender-in-Chiet (CINC) responsibility, and
without prescribing Weapoen sYstetm coReapt solutions.

« The Joint MiNS initiated a formal requirernemts and acgnisitton process for an
HDBRT Dafeat Capability Phase 0 Concept Exploration acqmisition study for klnetic
non-nnelear soncepts. AR DBT Defeat Integrated Produnet Team (IPT) was
established in 1995 to conduct the smdy. The effort was conducted in twvo parts: Part
1, Missian and Concept Soreening, and Part 2, Conespt Definition.

o As Part 2 of the Phase 0 Concept Exploraiion, an Analysts of Alternatives (AoA)
was conducted during 1997-1893 10 address intellipence and strike issues related to
defeating HIDBTSs. Service-planned wedpons Were effcctive against many of the
targets, sSUMIng adeguate intelligence wad available. (Hiven a sefficient quantity of
weapons and delivery platforms {(&.8. forward-based as a regult of warnping), a laxge
mrmber of the targat locations were accrgsible at reasanghle risk despite defenses, and

these systems wotld not tequire €Xccssive SuppoLt. ‘Thus, the principal
racoramendation as a Tesult of the AcA wes lor the Services not to develop new
weapons conepts, but rather to buy more of the cutrently availahle or projecisd
weaponry with modest-eost modifications —i.e. no major system new-starid,
Fipwever, the AoA found that 1} not all HDBTs could be defieated by current oF
congeptual weapons and, 2) a stmdofT weapon was required for the cass of heavily
defended tarpets in areas with few forward-hased 15 forces. This, together with the
need for more effective payloads, provides the rationale for additional Science and
Techaolagy {S&T) emphasig in standoff systems, all-weather precision guidance, and
yobTe Facrgetic explosives. Deeply buried targets, geaerally accessible by tunnels,
were only vulperable to functional defeat by cloging the access points (called adits).
Q&T cfforts are needed to improve the dafeat of such targets, The AoA did not
arddress agent defeat or nuclsar solutions. Most importantly, the Iatelligence,
Surveillance, and Reconnaissance (ISR) requirsments to support functional and
structusal defoat planning, asseasments, and objectives were Judged 1o be substantially
mure demending on the inelligence collection and analysis system. Fusther
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disetiasion on conventional weapons i included in Section 5 ot this unclassified
report and in the Classified Annex A —Section 2 - Canventional Weapons.

o A classified study in 1997 addressed nuslear solutians for holiding thy most
challenging HDBTs at tisk, Based on the fact that the HDBT Defeat Aod had
facnsed on conventional solutions and highlighted an inability to destroy all HDBETs
with current or projected weapens, Project BAND DUNE was onvened as a special
study to fully addness the joint Afx Force and USSTRATCOM Mission Needs
Statement published in 1994. Further discussion on nuclear weapons is found in.
Clasgified Annex A — Section 3 — Nuclear Weapons.

» A Defense Sciencs Board (DSB) Task Force on Underground Facilities (1 906-
1998) dotwnented certain limitations of wurent wezpon and ISR technologies. The
Taslk Foree reviewed the threat to US interests posed by the growth of nnderground
facilities in unfriendly nations, and investigated technologies end techrigues to mect
the challenges of finding, characterizing, and neutralizing these facilities.

« In 1999, Dol and DOE reported 1o Congress on a pilot effort for S&T programs
to develop improved capabilities far defeating HDBTs. This pilot project isa
collgharation of DoD, DOE, and the Intelligence Community and builds on existing
itteragancy projects.

s Over the past few years, o variety of expegiments and desonstrations have been
condncied 1o defeat HDBTS including: the Defunse Threat Reduction Agency
(DTRA)-funded Counterproliferation Advanced Convept Techmulogy Demanstrations
(ACTDs); a series of live and static tests against scale and full-size struetures that
duplicate construction of HDBTs found elsewhere in the world; 2 “national test bed”
in western states Tor ISR and strile experimentation and demonstrations; and USAF
penetration tests for waapons sunh ag the GBU-2% fo demonstrate the ability of thess
waapons to penetrate hard rock, Additionally, demonstrations of precision guidance,
hiph-speed, penetration into weathered granite and testing of high-velocity fuze
components have been conducted by the Afr Foree Ressarch. Laboratory through their
Missite Tecknology Demonstration to suppost. fuhure standoff weapon needs.
Classified Armex A — Segtion 4 — Intelligence, Surveillance and Reconnaissance,
provides an overview of the demonstration and experimentation activitics of the
Intelligence Compumity, DOE, DTRA, and thn Deferse Advenced Research Projicts

Agency (DARPA).

« 18 Special Operations Comemand (USSOCOM) participated in the conventional
weapans AcA as well as in the experiments and demcnsirations described above.
However, there were no explicit performance and cost analyses of Special Operatians
Forces (SOF) capabililies in the AoA. Discugsion will be found in Classified Annex
A — Section 5 — Special Operations. Over the past tuve years, Information Opexations
(10) studies have been directed at support of the HDET Defeat mission to supplemnent
the kinetic weapon capabilities. Disenssion will be found in Classified Asnex & —
Seotion 6 — [nformation Operationa.
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Figure 1 is 2 chronologieal display of recent pctivities to improve HIYBT Defear
capabiiities.
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Flgure 1 Recent HDBT Defeat Activities

3.2 WMD Agent Defent Capability Against Chemical and Biological Weapons

Concern is growing about use of HDBTS to protect WMD production and deployment,
especially chemical and biological weapons {CBW). The HDBT and CBW agent
problems clearly overlap. Underground facilities can hide research, production,
weaponization, and storage funetions related to CBW agents. While cuxrent and projected
138 weapons aTe estimated to have destructive lmpact on relatively shallow structarss,
there Fernains the problem of what to da with CRW agents that are present inside the =ite
during zu sttack. Mechanisms to destroy, neutralize, imrnobilize, disable or deny access
to the potential adversary's WMD assets are needed, whether the assets are in
undergronnd structures, surface buildings, or in the opén. In 1004, the Combat Air Forces
jssmed o Mission Need Statement for development of a WMD Agent Defeat weapon, The
subsequent Air Farce Milestone & Acguisition Decision triggered an AoA, which is still
underway. For greater detail on the WML Apent Defest AoA and the technologies that
may be useful in satisfying this mission need, see Classifisd Annex A - Section 7 —
Agent Defear Weapons.

12



4 Validated Requirements
4.1 Requirements for HDBT Defeat Capabillty

In October 1989, the Vice-Chuirman, Jaint Chiefs of Staff, requested that a Capstaze
Requirepents Docnment (CRD) for HIDBT Defeat be developed. All of the players and
experience desetibed in the previsus section supported USSTRATCOM and USS0COM
i 1he CRD eqmposition. By approving a CRD in January 2001, the Joint Requirsments
Oversight Council (JROC) validated the following key petformence parameters (KPF):

e KPP-1, CI Interaperability; The HDBT Dafeat family of systems (FoS) oaust
be intexeperable among the Joiot Forcs Commender (TFC), components, and
SUppOTiing AECOCies to provide B epilaborative planaitg and execution capebility.

» KPP-2, Find: The HOBT Defea FoS must facilitate Iocating and/or identifying
HDBTs through collection, integrarion, and analysis against HDBT atributes W meet
nationzal stratogy and CINC andfor JFC guidance and objectives with a level of
confidence sufficient to mexit further prioritization ard characieTization.

s KPP-3, Characterize: The HDBT Defeat Fof must have the ability to determine
the funetion, opcrationaj status, and vulnerabilities of identified HDBTs, and previde
the CINC and/or JFC a level of characterization sufficient to plan and attack those
HDBTs nominated for targeting.

+ KPP-4, Plan: Combatant planners requixs deliberate, collaborative HDBT Defeat
planning and decition sepport applications that allow for inteilipence
estimates/uncertainties and the precision required by the weapons and methods of
altack.

+ KPP-5, Full Dimensional Defeat: HDBT Defeat FoS must have the ability to
dierupt, seize, Tecover, Tender safy, neutralize, or deny critical fonctions for all types
of HDRTS. [The CRI} also states that Full Dimensioral Defeat includes physical
Jestrection of HDBTS.)

« XPP-5, Combat Assessment: (1) JFCs require crppbit assessment capsbuity
with sofficient fdelity to determine i timely follow-on attacks are rogquired. (2} For
WMD) targets, this capability must provide predistior, detaction, identificatlon, and
characterization of hazards following a strilee and the ability to vansfer that data
without gignificant delays following a strike. :

The 'nhjnctivas and threshuelds for these KEPs, and further discussion concemning the
CRD, are contained in Classified Annex A — Section  — Capstone Requirements
Document, .

4.2 Requiremenis for WMD Agent Defeat Capability

I addition to techmology spplications needed for defeat of hard ar desply buried
faciliies, capabilities ulso are requirsd fur cffective engagement of biological or chemical
warfare agent threats, while minimizing collateral agent elfects. A number of specific
requivernents wars validated by the Aijr Force Requirements Oversight Council:
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e WMD target identification and characterization are required, both for production
and slorage facilitios and for weaponized munitions. Suwne production facilities are
inherently dual-capable; the facility can be used for legitinate civilian cperations one
day and to produce prohibited agents the next. Signatures may be difficult to gbiain

« Planning systems must deal with the special considerations involved in attacks
against CBW tavpets, sllowing enough tine for appraisal of the unigue and
potentizlly lethal considerations.

» Special payloads are required to defiat a broad range of CBW agents, and 1o cope
with target physicel variations {e.p., agent Fype, agent cantainers, comtainer layout,
and Fasility structural design), with reasunable dependence an intelligenes ta
distinguish either agent types present or intemal faeility configuralions, Agents aes
Fikely to be within munitions or containers, which complicates attacks because
mechanisms that might neutralize cxposed agent may 1ot be able to directly access
the WD materials.

e Ordpance employing fragmentation and blast effects will not aceomplish this
chjective, and may further worsen she situation by releasing agents into the
stmosphere and surrounding environmert. In some situations, there may be a need for
multiple types of payloads o accomplish sgveral objectives. For example, in the case
of CBW located within a hardened facility, the goals tnight be in sity neatrlization of
the agents plus access-dental that preveps adversarics fom recovering and using
agents or production equipment not destroyed. This dlass of problems is the most
vexing challenge to dofeat ¢F HDBTS.

e Agent collatersl effects must be predicted and minimized. Target-induced
collateral dammage is a specific concern. For example, an attaek on a surface or
shallow-bnried facility contaiming stocks of CBW agen's, using gonventional bombs
of crutse missile warhesds, might result in the facility being breached and agent
hazards dispersed. Weapon-induced cotlatara] effucis also need 1o be predicted sand
minimized. Emphasis here has included approaches for defeat mechanisms thai
invalve explosions that allow it situ newtralization or reduced blast effects (with kess
potenfial for disperssl of both target- and weapon-induced hazards) and measures that
would mitigate agent hezards during or following attick,

Additiopal discnssion on WMD Apent Defeat Weapon Capability is provided in
Classified Azmex & — Seation 7 — Agent Defeat Weapons.
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S Programs Responsive to the Capstone Requirements Document

&.1 Background

HDBT Defeat activities during the 1950s were spread mnong the Services and Apencies
in Dol and DOE as separately funded and relatively low-level projects providing threat
agessiments, requarsmert formularion, concept exploraticns, and initiatives for
“rweaking” previously finded and executed major system programs. However, in the last
few years, there bas been increased emphasis on ag integrated approach to HDBT defeat
and the status of a number of recent injtiatives is Jesoribod in the paragraphs that follow.

5,1.1 C*I Tnteroperability

The HDBT Defeat Family of Systems will be prganized to provide tha warfighter with
rapid snd simple access 1o tandardized, rendy-to-use target infonmation to facilitate
tirnely planning and execution of necessary operations, The HDBT Defeat Comomaned,
Control, Commumnications, Computets, and Intelligence { C*1y Support Plan was
developed fo begin documentation of C'1 infrastructurs support requirernents for specific
HDRT Defeat systens, The plan's concepts will lead to 8 robust commumicetions
natwork to transmit reguirements, unprocessed and processed intelligence, imagery-
derived intelligence, and peospatial information o wartighters and Dol devision-maksrz.

5.1.2 Finding, Characicrizing, and Assessing Damage

The key ta effective HDBT Defeat is integrated intelligénce nformation and analysis that
meets warfighter requirements. This invalves integrating the fill spectrwm. of infelligence
disciglines (human, signals, messurement and signatures, imagery, zts.). The goal is 4
seamless. integrated architecture for plenning and direetion, collection, processing,
produstion, and dissemination o auickly get o high-fidelity intellipence product o policy
makers and warfighters, Achieving this goal i a signiticant vchallenge, represeating some
of the DoD)'s kiphest priorities and greatest shallenges. (Jurrenl programmatic shortfalls
are itemized in the classified antex.

Finding an HDBT requires fused analysis of ali soutces of intelligence, includipg
material from recent improvements in multi-spectii FEOSALS. The Mmeellipsnce
Cormmnunity has focused jte all-gourea collection and analysis tesources on this job. The
Director of Central Intellipenee (DCT) is directing the development of HDBT intelligence
data-fusion capabilitics thet can index and cross-reference information a8 deta become
available, regaxdless of sources and methods involved.

Characterization of an identified HDBT, particidarly in a denied area, has involved the
Services, Agencies, Commands, and components of DOE. Thas team is collaborating 1o
use available analyses and full-scale experimentation {g develop an ISR strategy that is
balanced and affordable. Experiments against instrumerited gacilities and integration of
intelligence capabilities, ranping from overhead imagery to close-proximity gensors, have
indicated potential fiuitfal avenues for further expetimeontalion. Eowever, sensor-access
10 rigorously denjed areas and their included facilities still poses a significant 18R
challenge.

The Intelllgence Community addresses the HDBT Defiar problent in a muiti-faceted
approach. Efforts at finding and characterization have been spestheaded by the Defense
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Iniclligence Agency’s {DI1A) Underground Facilities Analysis Center (UFAC), which was
established in 1997 by DCI direction 1o manage the Intelligence Community's collection
and analysis cfforis agaiust underground facilities. The UFAL, in close coordinstion with
the National Imagery and Mapping Agency's (NIMA) Underground Issucs Hranch and
USSTRATCOM's HDBT Branch, performs intelligence amalysis to support finding.
characterizing, and defeating advessary strategic facilities. OSD has addressed the
spectumm of techmologies assaciated with the HDBT problem with a series of TPTs that
bring together broad represeniation to foeus research and devilopment {R&LY) vesourees
more eftectively on HDBT Defeat. For additional background informetion, including the
shortfalls and limitations associated with intelligences, refer ta Classified Annex A—
Section 4 — [ntelligenca, Surveillance & Reconnaissance.

Combat pasessment, which includes Bomb/Battle Damage Aszsessment, comprises hath
intclligence tools and observations hy sensors associated with the smrike platform. The all-
source tools mentioned previously that partially address the “find” and “characterize™
task Tequirements are typically shie 1o assist with the determination of the effectiveness
of an attack rnission using kinetic weapans. These means can be supplemented by real-
time aitcrew observations or by sensors on the attacking platform. Fr may also be possible
to deterpiine “suocess” by identifying changes int the inferaction hetween the chjective
HDBT and ite extecnal support gystems of enpnections, The effectiveness of IO apainst
the HDBT will directly benefit by vbserving +his interaction, For SOF missions, the
reporting of results should be prompt, direct, emd of high confidence.

A pre-planned sizike gourse of actien, that ean pravide multiple options well ahead of 2
crisis, has enormous benefits. The need 1o atlzek an HDBT network mey come with limle
warning, especially ii WMD are involved to precipitate a crisis. The intelligence research
and databases to support poiential operations shotld be maintained at all times and for all
potential edversaries. The CINC warfighters should therefore be ablc 1o plan missions on
short potice. This will requirs 2 concerted effort to avercome existing limitations in our
ability to find and characterize HDYETs. Short-notics response necessitzies having
pianned most of the basics, allowing the minirmum final aperationa) details to be arldad
during the shom period that may be wvailable in n crisis. Thorvogh “endso-end” plannitig
of missions against vuinerabilities identified through intelligenes analysis includes
practice by the wacfighter (by simulafipn and at tesl ranges) ahead of any teed actually
employ the capability. Confidence of our pational Jeadership in the military’s vapsbility
4 execute a mission agumst any Bdversary’s HDBT petwork, especially one providing
sanetnary for WMD, will henefit froth demonsirated capabilities with high confidence in
results. Such confidence only comes with the combatant commandc: having 8 warking
familiarity with the delivery system and weapun's performance, Planning as envisioned
by the averall HDBT Defeat strategy is a stroctured cycle between combatanis,
intelligence, and aequisition. See Classified Annex A — Seciion 9 ~ Mission Planning
Tools for more details on current mission planning capebilites.

5.1.3 Defeat of HDBTs

The US Army, Navy, and Air Force are now modifying and demonstrating conventional
weapon Systems il xegponse to the HDBT threst. Different Service capabilities cover &

diverse Tange of methods, exploit differemnt vulnerabilities for HDBT Defeat, and arc
coordinated 1o eliminate duplication. In addition, SOF and 7O capabilities are being
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brought to bear in a collaborative fashion. While there e no current prograiis for a new
or meodified nuclear weapon for HDBT Defeat, Dol and DOE are investigating potential
options and cosis. As menticaed earlier, studies have #lse pointed to shortfalls,
enumerated in the clessified annex.

Mear-terrm programs focus on development and production of existing penetrating
weapon desigfs. Incladed in this effort are: the Eohenced GBU-28 program, inteprating
the 5,000-1h EGBU-28 laser-guidad bomb onto the B-2 (enhanced with incorporation of
inertinl and Global Positioning System {GP'S) guidance); expanded testing of the GBU-23
‘1 hard rock forrnations at the White Sands Missile Range; equipping 30 Cenventional
Air-Eaunehed Craise Missiles (CALCMS) with a pepetrating warhead, based on the
Advanced Unitary Penetrator bomb; applicarion of the Joint Air-to-Surface StandolT
Missile (TASSM) sgainst many targets in the HDBT set; and demonstration of comnen
aern vehicle technologies to evaluate capabilities against many targets in the HDBET set.

Supporting these systems is the FMU-15%/B Hard Target Smart Fuze thet will provide
void gnd layer counting, and depth of burial capabiliiies for air-to-ground penetrator
weapops. These capabilities will allow warhiphters to cornpensate fox target struchoe
unknowns, while redueing collateral effects of blast and chernical andfor biological agent
release.

The Air Force, with DTEA, DARPA, and DI, is producing an integrated sulte of
wiodaling tools linking scnsors, target model definition and modification, and lethality
compitation {oals. This “pioof-of-concept™ follow-up to the HDBT Defeat AcA seecks to
analytically link intelligence collection for mission planning 2nd demage assegsment with
attack strategy and weapons capability in an “end-to-end” approach. Successiul
integration of methodology lessons learned from the AcA will rasult in a decision support.
" tonl for Gadeoffs to be made among sensors and intelligence coliection, opemtions
planming, and weapon desigh.

115 Mavy Programs

The US Navy's efforts include: development of the GBLI-24 (BLU-116 penetratar), an
improvement of the existing BLU-109; development of variant of the Joint Standoff
Weapon (TSOW) with a penetrating warhead, incotporating the British Bomb Royal
Ordnance Augmenting Charge (BROACH) technology; consideration of & penetrating
version of the Tastical Tomahawk Land Attack Missile as a follow-on to the ACTD
irvestment by DTRA; research on technolapies for a supersonic emise missile; and
participation with the Army in the Tactical Missile System Precision Pepetratpr
(TACMS-P) missile program, providing a precision reentry body.

U8 Ay Programs:

The primary US Army propram {s the collaboration with the Navy in the TACMSE
Pencttator ACTT, approved by the JROC and Conpress iop FYol. TACMA-P will
demmonstrats the ittegraton of the Army Tactical Missile System boosier with 2 reentry
vehicle and penetrator technology o provide a high-availability, all-weather, survivable
and short response time means to destray selected 1B Ts. The Army is the jead service
for the ACTD, with US Pacific Command (USPACOM] serving as the Operational
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Sponsor. Scheduled ¢ompletion is in ¥Y04. The ACTD will provide six field-ready
Cesidual missiles for the sponsoring CING aad will provide a pith to develop modular
payloads for other potential weapan ysiems,

Figure 2 suramarizes the major acquisition programa for ldnetic weapons. The
performance of these weapons is provided in Classified Annex A — Section 2 —
Conventional Wearprons.

Weapen Service Procurement QG
GEU-2B8EQBL-28/8L1-113 AF 531 FY91/04
_lfJ'ALCM Block 11 Penatrsdor AF 50 o2
JASSM ' AFINavy 2400(AF) FYt3
TACMSE Panarator Armyfavy 6 FY04
JEOWRROACH . MawylAF S000 Fro4
SHLI-240/B/BLL-116 AFfNavy ABD FyY3

Fipure 2 Nog-Nuclear Kinetic Weapons for HDRT Deizat

on=Kinetic Weapon

Tn sddition to shese kinetic weapon activities, concept caploration, experimentation, and
demonsiration activities with, Special Operations and bnformation Operations have been
directed spactfically at the HDBT challenge, as specified in the Defense Planning
Gnidance.

USS0COM continues its efforts to improve US capability for seizing and/or neutralizing
WMD), 25 well as coaducting special recormaissance. The SOF community has
develaped, demonstrated, snd trained on o large scalc to enhiance predent capabilities 1nd
o forrmulate acquisition efforts for new tools in the goming five yoars. Detaily are
provided in Clessified Annex A ~ Section 5 — Spesial Operations. '

Following 1999 studies on Information Operativns possibilities for HDBT Defeat,
initiatives are underway by the Joint Warfare Analysis Center (TWAC). Details aro in
Classified Annex, — Seetion 6 — Infaxmation Operations.

Nuec Weppo

There is ro current program to design 2 new or madifled HDBT Defeat nuclear wezpen.
However, DoD and DOE continue to consider and assess nuclear conceprs that could
address the validated mission needs and CRD. They have formed a joint Nuclear
Plamning Group te defige the appropriate scope and option selection criteria for a possible
design feasibility and cost study. Further infortnation is provided in Classified Atmex 4 —
Section 3 —Nuclear Weapons,
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5.2 WMD Agent Defeat

The Air Force Agent Defeat Weapon. (AD'W) Program foguses on the capability to
destroy, newalize, immobilize, or deny an adversary’s access 1o biological and chernival
agents, while minimizing collateral damage. The Jesired ‘WMD Agent Defeat payload is
one that completely and near-instantasecusly provides in situ neuicalization of agents,
climinating the rigk of both short-1erm and Yong-term collateral hagards cutside the
facility.

The ADW program is cucrently in concept exploration and an AcA isto deniify and
svaluate concepts to satisfy the mission aeed identitied by the 1994 Combat Air Forces
Njssion Meeds Statement. Analytical tools developed to support ADW incinde agent
release madels, interoal dispersion end venting models, and 2 nentralization model 1o
eveluste current. and coneeptual Weapens offectiveness ajainst chermical and/or Biological
targets as foilowsa:

« A miodel for predicting initial agent release conditivns from a weapon
fragrnentation environment (i.e., Agent Release Model, ot ARMY,

« amodel to predict the thermodynamic aavironment and the internal
dl;pﬂsionfummmrﬁvanfmg of agent within a structuze, following weapon activation
(i.e., Venting of Tutarnol Pressure from Energetic Reaction madel, or VIPERY,

» 2 model to predict hot agent cloud stabilization within the atmosphexe, following
venting (i.¢., Hot Efffuent Rise model, or HER); and

» & model to predict chemicalimiological (CB) agent neutralization for vartons
pentralizing mechapisms such as beat, radiation, altra-violet, atc. (i.0., Empirical
Lethaliy Model (ELM).

These models, as well 25 uthers, are osed io predict socki things as wespon peugtration,
target damage, collateral damage, ete., and have been integrated and linked together
aneler a usee-friendly, graphic user intexface driven shell code called Simulated
Epvirornent and Response Program BExecution Nesting Tool (SERPENT).

Nuclear weapons have a naique ability to destroy both agent containers and CBW agents.
Lethality is optirnized if the fireball is proximate to the target This requires high
accuracy; for buried targets, it also mey require a penetrating Weapon sySiem. Given
improved aceuracy and the ability to penetrats the material bayers overtying a fhcility, it
is postible to employ 2 ratch lower.yield weapon to achicve the needed neutralization.
The ability to uae & lower yield would reduce weapon-frodeced collateral effects, The
current auclear weapons stockpile, while possessing some limited ground penetration
capability and lower yistd options (not yet certified), wis not developed with this mission
o mind. Several DOE iaporatorics, (Sandia, Livermore, Los Alamos, snd Oak Ridge)
have participated in the Air Foree's Agent Defeat Weapon programse, See Classifed
Annex A ~ Section 7 — Agent Defeat Weapous for additional details
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6 S&'T: Meeting Future Threats

6.1 futreduciion

The ovexall objective of HDBT and WMD Agent Defeat 2&T programs is to redress
shartfalls in current operational capabilities against future threats. Elernents includs
current {kinetie) technology conventional weapans, Information Operations, Special
Operations, nuclodr weapons, new types of not-amolest muritions, and ISR capabilities.

6.2 BDBT Defeat Efforts

The recently approved Capstone Requirements Document hag heen used to define the
bascling for operational requirements. A Working IPT with broad participation has
appraised ourrent FIDBT Defeat capabilitics, drawing on the sensitivity analysis done as
part of the AoA, and has identified areas in which new 1ectmology development would
alleviate significant shostfalls, Friovitization for S&T resourcs investrrent witl be
established based on performance metrics set forth in the CRID as well a5 independent
pesassrnents of military wtility, as suppomed by Service mission area planning,
wargaming and other scenario-bused exercises. Integrated S&T packages, spanning the
entire spectrum of HOBT Defeat needs, are & part of funding starting in FY02. This
section provides highlights from current S&T planning and programs. Classtfied
asgessments, including an assessment of shortcamings and challenges, are provided in
varions sections of the classified Annex A to this Tepori.

6.2.1 Technolopy Development Activities

Technology development to inprove capabilitics for the dofeat of HDETS 15 & priotity
DoD S&T program, undertskarn in collaboration with DOE.

Joint Warfizhting Sejence & Techmology Plan {Ongoing). In December 1999, the
JROC approved a new Joint Werfighting Capability Objective, thereby desipnating
HDET Defeat a5 one of twelve S&T priorities for warfighter support. Ongoing S&T
programs supporting this vbjective axe detailed in Chapter XV, Hard and Deeply Buried
Target Defeat, from the curment Joint Warfighting Science & Technology Plem.

$&T Master Plan (New). OSD it developing an S&T Master Plan in response to the
CRD. This activity has been led by the Deputy Undar Secretary of Defense {S4T), with
broad participation frot other OFD offices, the Joint Stedf, the Services, Defense
Agencies, DOE and its National Laboratories, the Intelligence Comanunity, and the
cambatant commands. DOE patticipation is part of the DoD-DOE pilot project in this
area. The TioD program is taking adventage of unique technical capabilities available
within the national labs.

6.2.2 Capability Shortfalls

Past efforts have rematred in a better appreciation of the different capebility shorfalls
sarociated with two sets of HDBT target types.

The first terget set involves hardened surface or hallow-buried facilitiss. One issue is
haw te deal with the sijbset of these facilities that may contein a chemical or bialagical
agent, without inewrring undesjrable target-induced ocollateral hazards (See Section 6.3).
Another issuc is how to promptly identify, characterize, and engaga all time-eritical
targetd. -
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The second target set {more ditficult and smaller in number) involves more deeply huried
farilities. Defeat of most of these facilities with conventicnal means—in the traditional
sense of physical destruction—is impossible. The challenge for nan-nuciear options is 1o
ashieve functicnal disruption through technologies gpanning conventional erdnance,
special payloads, Special Operations, and Information COperations,

For destruction of mors deeply buried facilities, DoD and DOE are stdying the
sensitivities and synergies of ouclear weapon yield, penetration, accuracy, and tactics.
6.2.3 S&T Programs

. Work relevant to FIOBT Defest involves new applications for technologies previously
developed for multiple Dol missions. n addition, & numbsy of approved Defense

Technalogy Objectives (DT0s) are directed specitically at HDBT Defeat or WMD Agent
Defeat objectives. Applicable DTO project titleg are in itplics below,

Some improvernents in broad ensbling technologies are corumon to & number of these
effborts, for example:

e Guidance and navipation: Unmanned sysiems used for both information
collection and atiack;

«  smart fises that allew weapons to detopate after they have penstrated facilities
and allow stylized artacks that exploit the effects prodused by multiple dstonations;
and

» ncw types of munitions with advanced payloads, optimized to exploit unique
vulnermbilities of HDRTSs.

Finding, C erizi d_Assesging HDBTs
Several initistives are mderway to provide enhanced information coneerming HDBTS:

The Comtear Underground Facilities Program is aDARPA effort to develop and
demonstrate sensors for characterizing undergronnd faciltics, with initial #mphasis oo
passive acoustic, seismic, electromagnetic, and effluent sensors, as well as adwanged
sigmal procesging techniques,

Hard Target Functional Defeat Ordngnee is a U8 Alr Force effort to identify and defeat
cpitical elements of a targel, and correlate damage to cach eritical glimpaent into an overall
assessnent of the impact mede on the primary target. It inchudes an-board bumb damage
inforrnation packages.

 Batile Damage Assessment in the Joint Targeting Toolhpx ACTD is a US Air Force-
managed effort that uses advanced artificial intelligence and evideotial reasoning
wolmelogies to provide post-attack assessments.

Pre-attack planning and pogt-aitack asgessmept

The DTRA Int=grated Comprehensive Weaporeering Capability project is developing a

coraprebensive capability for pre-attack plaoning and post-attack sssessment for the fuil
of high-value fixed targets, with particular emphasis on WhD-related hard and

deeply buried facilities.
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Some of the inputs for the previous product are baing developed in the DTRA
Lethality/Vulnerability Models for High-Value Fived Targets effort, which includes
randels far new types of munitions, e.g., high-tempermtuce incendiariss; development and
validation of models for damage inflicted on CBW facilities.

Reaching the targgt .
Delivery systems must have adequate range and must ber able to counter active defenscs,
through using cither low ohservable weapons and delivery platforms ur by eruploying
hiph speed weapons.

Tactical Missile System — Pengtrator ACTL program will demonstrate the imegration of
technologies for a ballistic missile-delivered penetrator wepon to rapidly damages or
destroy HDBTs. '

A Navy program, Hypersonic Weapons Technology Demtcnstratton, is developing
technologies needed for hyparsonic strike weapons, with average velocities of Mach 3 to
Mach 6 and with rasges of 400 to 700 mautical miles, The design ohjective is a highly
accuzate {circular error probable of less than 3 meters) system capable of penetrating 18
o 36 fext of conerste.

improyed guidance and senacrs

Multipte efforts are underway to provide improved guidance and to counter aatural or
deliberate obscuration that might impede accuracy. For exzmple, the Counter
Camouflage Concealment and Deceprion Advanced Techinology Demonstration 1s
develuping synthetic & e tadar for detection af targets that ave hidden or abseured by
foliage. The Coneept of Operations wnder investigation wionld host this new sensor
capebility on a Global Hawk Unmauned Aerial Vehicls (UAY).

Copventional kinetic weapogs
New initiatives specifically directed a3 HDBT Defeat and WML Agent Defeat chjectives
are:

» Targes Characterizction and Defeat Techmelogy develops methodologies for
characterizing and modeling physical and functional aspects of tunne] somplexes. It
sneludes assessments of the operational impact of attacks; physics-tased models for
relevant weapons effects and weapon—target nteractions; edvanced tunncl defvat
techmologlen; and 2 computetized planning tool for operational Wuets.

»  Twmel Defeat Techrology Demonsirations uses bigh-fidelity tunnel testbeds to
improve end-to-end tunnel defeat capabilities for missile operations, C°T, and WMD
production, and/or siorage facilities,

Relevant work is also underway in the DTRA Cownterproliferation 2 ACTD
demonstration of peaetrator verstons of the Conventional Adr-Lavnihed Cruize Missile
and Tactical Tomahawk,

A US Air Force program, Novel Energetic Materials, is gvaluating ajtematives 1o
senventional munitions that would provide e twe to five times Improvement in energy
density. Similar work slso is boing condueted nnder the auspices of the “DoD-DOE Yoint



Copventional Munitions Memorndum of Understanding” to investigate kaghly ensrpetic
matcrials.

62,4 Capdidate Initiatives for HDET Defeat

The HOBT Defeat S&T Plan (currently in coordination) will recomunend priorities for
tschnology investoaents. In reviewing the results of IDBT Defeat past tests and apalyses,
there are substantial challenges in finding, chargcterizing, and assessing fubire HDBT:.
a5 well as planning for and defeating the most deeply bittied targets. Improvements to
minirizs collateral effects, reducs response time, and provide the capability to operate
acrosd the entire spectrum of conflict are additiopal requirernents that are oot unique to
HDEBT Defeat and banefit from rezenrch conducted by other programs.

6.3 WMD Apgent Defent Weapon Efforts

The research or WMD Agent Defeat tectmology is intringically related to HDBT Defear
rusearch. The following cfforts elaborate certain aspects of the ADW effort.

6.3.1 Technology Development Efforts

Chapter X1 of the Joint Warfighting Science & Technology Flan, Chemical/Biological
Warfare Defense and Protection, and Counter Wenpans of Mass Destruction, eddresses
counterproliferation capabilities and counterforce operations, including WMI} Agent
Defeat. Section 7 within the classified Annex A of this document prowides a more
detailed summary of technalogy development, and includes development of a duta-based
mods] of agent neutralization used to suppart appraisal of potential weapon options and
estimation of potential collateral hazards.

Under the Agant Defeat Ordnance program, the Adr Force Research Laboratory is
developing: (1) low-collateral-eifects frogmentation warlicads thet niinimize overpressure
arid create a nevtradizing atmosphere for exposed or asrasolized apent, (2) adveanced
fuzing technigyes that as=iat in precise control of weapox function timing and payload
dispersal, (3) naw penefraor designs that facilitate payload dispersal, (4) methods to
quantify/predict terpet-warhead interaction and collateral effiects, and (5) systems to
transiit Battte Damage Information from within a faxget to an sirplane or satellite
regarding the perfonuance of the munition against the target. These fechmologies will he
considered for a follow-on weapon development progran in the FYD5-FY0R timeiranne,

Counterproliferation 2 ACTD develops, demonstrates, and transitions to the warfighter
improved capabilities for planning, executing, and assessing strikes on WhiD-relaed
fied facilities, including penetration of hardened facdlities with standofi weapons.

6.3,2 Capability Shortfalls .

A kay shorteoming in the Agent Defeat Weapan is the lack of a penetrating warhead with
a payload that can defeat or neuiralize CBW apent, especially in sitvations in which bulk
storage vessels are breached and agents dispersed. There are additions] shortfalls
involving capabilities for finding, characterizlng, and assessing CRBW threats, as wisll as
planping for and sccomplishing the defeat of such targets.
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6373 S&T Programy

C OWMD Agent Defeat with Minipl Collateral Huzards

High temmperature incendiazies containing blecidal chemicals provide promise for this
mission if detailed inteliigencs san be gathexed on targats of interest (2.g., rootn sizes,
vent paths, agent type, etc.) Such muaitions wist be defivered diractly in the facility
where agents are present. The US Navy is considering an ACTD that would develupa
high-temperarure incendiary payload for use m a new kinetiz easrgy penetrator, (The US
‘air Foree and IYTRA might participate in this effiort, if it i2 initeted.)

The DTRA Tunnel Characterization and Defeat Teckmnlogy effort includes sppraisal of
solid fael-air explosives, when used egainst a simulated tunnel Tacility tesget. Whils thers
has been 1 Limited amount of experimental research, high temperature incendiary
mymiticns R&D has oot grogressed to wegponization or full-scale developmexnt, A limited
ameunt of additional experimental work is programmmed.,

DTRA’s Prediction and Mitigation of Collameral Fazards, will establish the capizbility to
acourately predict and mitigaie hazards when WD materials are released into the
atmosphere. .

A variety of other options for fimctional defeat could possibiy render CBW agent threats
nuszble without physicaily destroying all of the agents.

Tipagly Target Tdeptification and terizmion, Promypt Plapns setion of
Attacks, and Combet snd Chllxeral Hazay] Assessment

Efforts are direered at developing iraproved capabilities for characterization of CBW
rargets, and at providing significantly improved capabilities for planning attacks and
estirmating oollateral hazards, Examples include: the DTRA Connterproliferation 2
ACTD; the Target Charactérization and Defeat Technology; Tunnel Defest
Technqlogics: Prediction ajd Mitigation of Collateral Hazards; Unmanned Actial
Vehicles developed in the' Counterproliferation ACTD that can ca1Ty ssasers to provide
theater commanders with sjchemical combat assesBmMEnt SySLEm.

Nugleas Wegpon fir ADW,
Dol has not defined a requirament for 2 ruclear WaipoL for WMD) Agent Thefeat
missions. Ses Seotion 7 within ¢he classified Azmex A far further discngsion.
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