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Executive Summary

The vison of the DoD Chemica and Biologicd Defense Program (CBDP) isto ensure U.S.
military personnd are the best equipped and best prepared force in the world for operating in future
battlespaces that may feature chemically and biologicaly contaminated environments. To fulfill this
vison, the CBDP has defined the mission of the program to provide world-class chemicd and biologi-
cd defense cgpabiilities to dlow the military forces of the United States to survive and successtully
complete their operationa missions acrass the entire spectrum of conflict—from peacetime contingen
cy missions through overlgpping mgor conflicts—in environments cortaminated with chemica or bio-
logical warfare agents. The CBDP supports the overall Department of Defense policies and Strategies
outlined in the September 2001 Quadrennid Defense Review Report.

The DaoD Joint Service CBDP FY 2003 President’ s budget has been submitted to Congress.
In accordance with 50 USC 1523 (Section 1703, Public Law No. 103-160) this annud report on the
CBDP is submitted to Congress, and it isintended to assess.

(2) the overal readiness of the Armed Forcesto fight in a chemica-biologicd warfare
environment and steps taken and planned to be taken to improve such readiness; and

(2) requirementsfor the chemica and biologicd warfare defense program, including requirements
for training, detection, and protective equipment, for medica prophylaxis, and for trestment of
casudties resulting from use of chemica and biologca weapons.

Thisreport is provided in two volumes. Volume | provides an assessment of the plans and
programs, and Volume Il provides a performance plan for the CBDP in accordance with the
Government Performance and Results Act.

The request for FY 2003 funding totas $1.374 hillion. The DoD Chemicd and Biologica
Defense Program provides development and procurement of systemsfor U. S. forcesto operatein all
battlespaces contaminated with chemica and biological (CB) agentsin support of U. S. counterprolif-
eration policy. The probability of U. S. forces encountering CB agents remains high. In FY 2003, the
CBD Program expands to support homeland security and combating terrorism initiatives of the Pres-
dent and the Department by providing those systems necessary to effectively defend againgt and
respond to acts of CB terrorism. The CBD Program continues to implement congressiond direction to
improve joint CBD capabilities and reflects an integrated jointly developed modernization program.
This year's program funds the passive defense counterproliferation initiatives, enhances military sup-
port to civilian authorities with consequence management capabilities, and initiates strong homeland
security programs to enhance CB defense preparedness.

The DoD CBD program invests in technologies to provide improved capabilities that have

minimal adverse impact on the warfighting potentid. Joint and Service unique programs support the
framework of the three tenets of CB defense:

Contamination Avoidance (detection) and NBC Battle Management (reconnai ssance and
warning of battlespace contamination to enable units to maneuver around them),
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Force Protection (individua, collective, and medica support), and
Restoration.

The FY 2003 budget adjusts CBD modernization efforts to meet the Srategy as outlined in the

September 2001 Report of the Quadrennial Defense Review and includes resources for CB sensors,
early-detection systems and an integrated joint warning and reporting network for CB attacks, biologi-
ca warfare defense vaccines, medical countermeasures and survelllance systems; improvement of pro-
tective suits and masks; and modernized decontamination systems that minimize environmenta impact
and are suitable for use on sengtive aircraft and electronic systems and for area decontamination of
ports and airfiddds. These modernization efforts build on the accomplishments continuing during the
current fiscd year.

Continued procurement of the Biological Integrated Detection System (BIDS).

Continued procurement of the Critical Reagents Program (CRP) to ensure the qudity and
avallability of reagents criticd to the successful development, test and operation of biologicd
warfare detection systems.

Ingdlation of the Improved Point Detection System (IPDS) on amphibious, combat and select
combat support ships, and Coast Guard vessdls.

Initiation of Low Rate of Initid Production (LRIP) of the Joint Biologica Point Detection
System (JBPDS) in preparation for trangtion to full rate production.

Initiation of procurement the Joint Service Lightweight Standoff Chemica Agent Detector
(JSLSCAD), a chemica vapor detection system that will furnish 360-degree on-the-move
coverage from ground, air, and sea- based platforms at distances of up to five kilometers.
Completion of the production of the Air/Base Port (Portal Shield) Advanced Concept
Technology Demongtration (ACTD) program.

Initiation of production of Aircrew Eye/Respiratory Protection (AERP) and the Second Skin
Mask (MCU-2/P).

Continued procurement of individud protective gear for nava congtruction forces and naval
shore activities.

Continued procurement of protective clothing to include the Joint Service Lightweight
Integrated Suit Technology (JSLIST) protective ensembles.

Continued procurement of the CB respiratory system.

Continued procurement of the Chemica Biologica Protective Shelter (CBPS) for Army
medicd units.

Ingdlation of the Collective Protection System backfit on three Navy amphibious ship classes.
Ingdlation, and the Joint Collective Protection Equipment (JCPE) improvementsto currently
fidded systems.

Full gpprova of al aspects of their Biologics License Application supplement Licensure of the
anthrax vaccine production.

Licensure of SERPACWA (Skin Exposure Reduction Paste against Chemical Warfare
Agents).

Licensure of multichambered autoinjector for chemical agent treatment.
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Completion of production of the M45 Aircraft Protective Mask, the Chemical-Biologicd
Protective Fidld Mask M40/M40A1, and the Collectively Protected Deployable Medical
System (CP DEPMEDS).

Continues procurement of the Modular Decontamination System (MDS).

Procurement of the Sorbent Decontamination System (SDS).

Initiates the Joint Service Fixed Site Decontamination (JSFXD).

The FY 03 President’s Budget Request for the CBDP includes a $420 million alocation from
the President’ s Office of Homeland Security to be executed by the Department of Defense to acceler-
ae effortsto develop better biological pathogen detection, identification, collection, and monitoring
technology. Additiondly, scientists working under the Department of Defense auspices will support the
law enforcement, nationd security, and medica communities by improving our understanding of how
potentia bioterrorism pathogens may be weaponized, transported, and disseminated. The increased
funding levels are intended to establish test beds at two urban areas in addition to Nationa Capital
region to integrate Biologica Defense technologies. Additionaly, DoD has provided increased funding
to establish a pilot program to provide comprehensive chemica and biologica force protection at nine
CONUS DoD ingtallations as well as providing CB defense equipment and training to WMD Civil
Support Teams and U.S. Army Reserve Reconna ssance and Decontamination Teams. A detailed
description of thisrequest is provided as specid issue a the end of Chapter 2 of this report.

Chemicd and biologicd defense programs are currently managed jointly by the Services under
the oversgght of the OSD CB Defense Steering Committee. The Deputy Assistant to the Secretary of
Defense for Chemica and Biologicd Defense, DATSD(CBD), exercises day-to-day oversght of the
DoD CBDP and serves as executive secretary for the Committee. The DoD CBDP coordinates its
programs with other DoD components (including the Defense Advanced Research Projects Agency),
internationd partners, and other federa agencies, whose primary focus is on the development of capa
bilities to protect the civilian population from exposure to chemica or biologica agents. During FY 02,
the Department is reviewing improved organizational options to improve the management and coordin-
ation of chemica and biologica defense efforts, and as afirst result of this review has established a
Joint Requirements Office (JRO) under the Joint Staff to improve the requirements generation process
for the Chemica and Biological Defense Program.

All CB defense capabilities are integrated into a system:-of-systems to provide the most effec-
tive approach to avoid contamination and sustain operationa tempo on an asymmetric battlefied.
Moreover, sound joint doctrine and redidtic training remain fundamenta to the defense againgt CB
wegpons. Descriptions of CB defense capabiilities are detalled in this report. In summary, the DoD
CBDP continues to focus on ajointly integrated research, development, and acquisition gpproach—
ba ancing short-term procurement and long-term science and technology efforts—to obtain needed
CB defense capabilities for U.S. forces.

OVERVIEW OF REPORT

The INTRODUCTION provides a background of the rationale and purpose of the DoD
Chemicd and Biologicd Defense Program (CBDP). This section summarizes the key counterprolifera
tion priorities and the current CB warfare threatsto U.S. forces. Intelligence documents tailored to the
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threat are essentid for developing and updating requirements for CB defense programs. Each CB de-
fense research, development, and acquisition effort funded within the program responds to a defined
or vadidated threat. Variations anong chemica and biologica agents and each agent’s unique physicd,
toxicologica, destructive, and other properties such as means of ddivery require a capabilities-based
response. Intelligence efforts continue to emphasize collection and analysis of nations “dual-use’
chemicd and biologica industrid capatiilities and develop the indications and warning of adversarid
use or diverson of dud-use capabilities to weapons programs.

CHAPTER 1 describes the accomplishments, processes, and issues related to DoD CBDP
management and oversight. DoD is currently undertaking a mgor revison to improve the overal joint
management and coordination of the CBDP. 50 USC 1522 has been a critical tool for ensuring the
elimination of redundant programs, focusing funds on program priorities, and enhancing
readiness.

CHAPTER 2 provides information on medical and non-medical NBC defense requirements
and research, development, and acquisition programs. This chapter outlines plans and Strategies for
the development and acquisition of cgpabilitiesin each of the program commodity aress, including
contamination avoidance, individud protection, collective protection, modeing and smulation, medica
chemical defense, and medical biologica defense. In addition, this chapter includes a“ Specia Report
on Anthrax Vaccine Costs, Acquisition Strategy, and Related Issues,” in section 2.8 in accordance
with the request for information as stated in the National Defense Authorization Act for Fiscd Year
2001 - Authorization Conference Report (106-945, Section 217, Joint Biologicd Defense Program,
p. 719). RDA efforts to address homeland security, especidly the threat from bioterrorism, are
described at the end of this chapter.

CHAPTER 3 provides an andyss of NBC defense logigtics posture. Thisandyss showsa
continuing trend of maintaining asignificant portion of NBC defenseitems at low logidtica risk, thus
enhancing the warfighters abilitiesto sustain operationsin an NBC contaminated environment. The
andysisreviewsthe status of quantities, characteritics, and capabilities and limitations of al fielded
NBC defense equipment, industrid base requirements, procurement schedules, and problems encoun-
tered. Much of the information is based on the modd of Joint Chemical Defense Equipment Consum-
ption Rates (JCHEMRATES 1V). Additional information is derived from the Joint NBC Defense
Logistics Support Plan. This chapter reflects the logistics status at the end of FY 01 and is based on
the FY 01 requirement for supporting two nearly smultaneous magjor theater wars. Assessments are
being conducted during FY 02 to determine the specific warfighter requirements based on the new
force 9zing structure as aresult of the 2001 Quadrennia Defense Review and additional misson
requirements for force protection, consequence management, and homeland security.

CHAPTER 4 assesses the status of NBC defense training and readiness conducted by the
Services. Each of the Services' training standards and programsis reviewed. In accordance with
Section 1702 of P.L. 103-160 (50 USC 1522) al chemical and biologica warfare defense training
activities of the Department of Defense have been consolidated at the United States Army Chemica
School.

CHAPTER 5 provides information on the status of DoD efforts to implement the Chemica
Wesgpons Convention (CWC), which was ratified by the United States and entered into force during
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1997. This chapter aso includes asummary of plans and activities to provide assstance to other
countries in response to an apped by another State Party to the CWC, pursuant to Article X of the
CWC.

Findly, there are severd ANNEXES to thisreport. Annexes A through E provide detailed
information on Joint and Service-unique NBC defense equipment, including: (A) contamination avoid-
ance, (B) modediing and smulation, (C) protection, (D) decontamination, and (E) medica programs.
Detailed descriptions are provided for systems and equipment that have been fielded, are in produc-
tion, or under development. Annex F provides asummary of funds gppropriated, budgeted, and
expended by the DoD CBDP. One of the successes of the DoD NBC Defense Program has been the
consolidation of al DoD NBC Defense research, development, test, and evauation (RDT&E) and
procurement program funds under defense-wide program eements, rather than throughout numerous
Service accounts. Annex G provides NBC defense logistics readiness data and a breakout of service
war regquirements, stocks on-hand, and planned acquisitions. This informeation supplements information
in Chapter 3. Annex H provides a satement regarding chemica and biologica defense programs
involving human subjects as required by 50 USC 1523. As detailed in the annex, no such testing has
been conducted in over two decades and none is planned. Annex | provides the text of the congres-
siord language requiring this report. Annex J provides alist of the many acronyms and abbreviations
that are used throughout this report.
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| ntroduction

. PURPOSE OF REPORT

In accordance with 50 USC 1523, this report provides Congress with an assessment of the
overdl readiness of the Armed Forcesto fight in a chemica and biologica warfare environment. This
IS the ninth report submitted under 50 USC 1523.

[I. GOVERNMENT PERFORMANCE AND RESULTSACT (GPRA)

The Department of Defense (DoD) Chemica and Biologica Defense Program (CBDP) has
prepared a performance plan (included as Volume 1 of this report) to dign itself more closaly with the
tenets of the GPRA. This performance plan demongtrates full compliance with the requirements of the
GPRA, which requires agencies to submit an annua performance plan to Congress. This establishesa
process by which the CBDP can measure the effectiveness of the various projects under the CBDP
and assess their contributions to the operational goas and the mission of the program. This process
provides atool for identifying strengths and wesknesses in the development and execution of pro-
grams. This plan will act as areference document for the effective oversght and management of the
program. The Office of the Secretary of Defense (OSD) Chemical and Biological Defense Steering
Committee prepared this performance plan in order to provide targets—both planned and actua—for
the current assessed year (FY 2001) and the next two planning years (FY 2002 & 2003).

VISION, MISSION, AND GOALS OF THE CBDP

Ensure U.S. military personnel are the best equipped and best
prepared force in the world for operating in future battlespaces that
may feature chemically and biologically contaminated environments.

Figure 1. Chemical and Biological Defense Program Vision

The vison of the CBDP isshown in figure 1. Thisvison satement provides focus to chemicd
and biologica defense research, development, and acquisition efforts within the CBDP. There are two
key aspects of this vison satement. Thefirg isthat the focus of the CBDP is on equipping military
personnel. DoD does nsot have the responsibility or the authority to develop or acquire chemica and
biologicd defense cgpahilities for civilians organizations. Chapter 1 of Volume 1 of the annual report
describes some of the cooperdtive activities that DoD participatesin to support chemica and biologi-
cd defense homeand security needs. The other key aspect of the vison Statement is“operating in
future battlespaces.” While the vison statement has not been revised in light of the terrorist attacks of
September 11, 2001 or the anthrax-contaminated lettersin 2001, DoD recognizes the changing threat

* The text of 50 USC 1523, Annual report on chemical and biological warfare defense (implemented as part of Public Law
103-160, the FY 94 National Defense Authorization Act) isincluded at Annex 1.
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environment, factors, and conditions that must be understood to successfully apply combat power,
protect the force, or complete the misson. The definition of future battlespacesis being broadened to
incorporate not only traditiona military operations on the battlefiedd and foreign deployments, but it will
aso incorporate increasing roles in support of homeland security within the United States.

The Quadrennial Defense Review Report, September 2001, serves as the overdl drategic
planning document of the Department. For FY 01, the requirements were based on supporting two
nearly smultaneous Mgor Thester Wars (MTWS). The Quadrennid Defense Review (QDR) defines
anew force-9zing congtruct, which replaces the 2 MTW congtruct. This new force-Szing contruct
specificaly shapesforcesto:

Defend the United States;

Deter aggression and coercion forward in criticd regions,

Swiftly defeat aggression in overlapping mgor conflicts while preserving for the President
the option to call for adecisve victory in one of those conflicts - including the possibility of
regime change or occupation; and

Conduct alimited number of smaler-scale contingency operations.

In doing so, DoD will maintain sufficient force generation capability and a strategic reserve to
mitigate risks.

In order to support the force-sizing congtruct defined in the QDR and to implement to pro-
gram vison, Figure 2 defines the misson for the Chemicd and Biological Defense Program. Over the
next year, the Department plans areview of this mission and the supporting operationd goadsto
address the evolving role of the Department in various new and expanded missons, including
combating terrorism and homeland security.

Provide world-class chemical and biological defense capabilities to
allow the military forces of the United States to survive and
successfully complete their operational missions across the entire
spectrum of conflict—from peacetime contingency missions through
overlapping major conflicts—in environments contaminated with
chemical or biological warfare agents.

Figure 2. Chemical and Biological Defense Program Mission

A key dement in providing a means to establish progressin fulfilling the program mission isthe
definition of corporate gods for the CBDP, as shown in figure 3. Corporate goas provide the broad
warfighter requirements for NBC defense operations. These operationd goals provide direction for
the development, acquisition, and fielding of NBC defense equipment. The CBDP thus devel ops,
acquires, and fields equipments that meets warfighter requirements while reducing acquisition costs
and time of development. Figure 3 defines the corporate operational goals (and provides a summary
of the key materid capabilities that support these goals.)
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View NBC Warfare Agents within the Theater Area of Operations

(Early Warning and Stand-off Detection of NBC Agents)

Dominate the Battlespace through Reconnaissance, Surveillance, and
Target Acquisition (RSTA)

(NBC Reconnaissance Systems)

Enhance the Situational Awareness of Unit Battlespace

(Expanded Sensor Capability of Automatic Point and Remote Detection of
NBC Agents)

Provide Real-Time Hazard Information to Influence Current Operations
(NBC Battle Management, Warning & Reporting, and Modeling &
Simulation)

Enhance Personnel and Equipment Survivability

(Individual Detection, Individual Protection, Medical defenses,
Decontamination, and NBC Contamination Survivability)

Maintain Ground, Air and Maritime Operational Tempo

(Operational Decontamination and Mobile Collective Protection)

Sustain Operations, Recovery and Reconstitution Efforts

(Thorough Decontamination, Fixed Site Collective Protection, Medical
Diagnosis and Treatment, Training, and Readiness)

Figure 3. Chemical and Biological Defense Program Cor porate Goals

All of the capabilities integrated together as a system of-systems are essential to avoid con
tamination and to sustain operationa tempo on an asymmetric battlefield. Sound Joint doctrine and
redigtic traning remain fundamental to defense against NBC wegpons. U.S. forces must have nu-
merous capabilities in order to respond and deploy quickly to various worldwide needs. Counter-
proliferation capabilities are required by forces to meet worldwide needs, and NBC defenseisintegrd
to counterproliferation capabilities. In a February 2001 Joint Warfighting Capabilities Assessment
(QWCA) study approved by the Joint Requirements Oversight Council, the Commanders-in-Chief
identified their priorities for counterproliferation capabilities. These priorities are shown in Table 1.
Capahilities that are supported by the Chemicad and Biologica Defense Program are highlighted in
bold. As currently identified, NBC defense capabilities are listed in four of the top ten CINC priori-
ties. Individual protection includes capahilities for physica protection, medica countermeasures
(vaccines, prophylaxes and pre-treatments), and NBC mass casudty medical treatment. These
capabilities must be supported by the development of effective concepts of operation. Detect and
Monitor Use of WMD indudes establishing and maintaining the necessary capabilitiesto detect NBC
use, including medicd diagnogtics. Communicate the Ability and Will to Employ Defensive Capa-
bilities includes demongrating the capacity to employ defensve capabilities and the ability to operate
effectively in contaminated environments and effective concepts of operation to reduce an enemy’s
perceived utility in developing, producing, and threstening to use or actudly usng NBC wegpons.
Collective protection providesrelief from sustained operationsin full individua NBC protective
equipment, shelters for sendtive equipment not easily decontaminated, and clean environments for
operations that can not be performed under NBC contaminated conditions. Establish/Maintain
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Ability to Restore from WMD use includes establishing and maintaining the necessary capabilitiesto
restore operations after the employment of NBC contamination, and may include decontamination
operations. contamination detection and monitoring, medical diagnostics and post-exposure
trestments, and education and training in effective concepts of operation.

Table 1. Finalized Geographic CINC Prioritized Counter proliferation Requirements

Rank Counterproliferation Requirement

1 Provideindividual protection to forcesand assist allies/coalition partnerswith relief from
the effects of NBC

2 Detect and Monitor Development, Production, Deployment, Employment* and Transfer of
WMD and Determine V ulnerabilities

3 Communicate the Ability / Will to Employ Interdiction / Response Capabilities

4 Intercept the Conventional Delivery of WMD with Minimal Collateral Effects

5 Detect and Monitor Useof WMD

6 Conduct Off-Site Attack to Destroy, Disable, and Deny WMD Targets

7 Communicate the Ability and Will to Employ Defensive Capabilities

8 Establish and Maintain Relations with Allies, and Potential Adversariesto Discourage
Development, Production, and Use of WMD

9 Provide Callective Protection to Forcesand Assist Allies/ Coalition with Relief from the
Effectsof NBC

10 Seize, Destroy, Disable, and Deny Transport of WMD

11 Conduct Information Warfare to Destroy, Disable, and Deny WMD Development,
Production, Deployment, and Employment

12 Determine vulnerabilitiesin decision-making process related to WMD

13 Conduct On-Site Attack to Seize, Destroy, Disable, and Deny WMD Targets

14 Provide Alternatives to the Pursuit of WMD

15 Support treaties, export controls, and political/diplomatic efforts

16 Destroy, Disable, and Deny Actor's Non-WMD Resources and Capabilities

17 Egtablish / Maintain Ability to Restorefrom WMD use

18 Provide personnel, training, materiel, equipment, to support security assistance

19 Provide intelligence collection capabilitiesin support of USG NP efforts

* Detecting “employment” refers to the capability to detect prior to actual use.

The response to the threat of CB weapons must be based on the nature of thisthreat, not just
where the threat occurs. A key part of DoD’ s strategy is to stem the proliferation of such wegpons
and to develop an effective capability to ded with these threats. To focus the response to the thredt,
DoD and the intelligence community have completed severd classified reports providing threat assess-
ments on chemica and biologica threatsto U.S. forces. To minimize the effect of these threatsto U.S.
forces, DoD continues to improve defensive cgpabilities. These continuing improvements also contri-
bute to our overall deterrence by demonstrating to an adversary that use of CB agents or wegpons
provides little or no military advantage. The DoD CB Defense Program continues to work towards
increasing the capabilities of Joint Forces to survive and continue their mission during conflicts that may
involve the use of CB agents or weapons.

Those countries that persst in offensive chemica weapons programs are adding agents and
more sophigticated delivery sysems. Smilarly, the sophistication of CB weapons capabilitiesis
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increasing. Proliferation of wegpons technology, precision navigation technology, nuclear technologies
(medical, power, and industrid gpplications), and advanced chemica and biologica technologiesto
developing nations presents the United States with a complicated national security chalenge. Intel-
ligence efforts include callection and analysis of nations “dud-use’ nuclear, chemicd, and biologica
indudtrid capabilities, and development of the indications and warning of diverson of dud-use
capabilities to weapons programs. Tailored intelligence documents are essentid for ng,
developing and updating requirements for CB defense programs. Numerous threat documents tailored
to the CB threat have been produced and are updated periodically. The Intelligence Community
continues to review U.S. chemica and biologica warfare intelligence requirements and assess the
adequacy of intelligence assets to execute the required intelligence program.

[11. THE CURRENT CHEMICAL AND BIOLOGICAL WARFARE THREAT
I ntroduction

Chemica and biologica wegpons are generdly easier to develop, hide, and deploy than
nuclear wegpons and will be readily available to those with the will and resources to attain them. More
than two dozen states or non-state groups either have, or have an interest in acquiring, chemica
wespons, there are a dozen countries believed to have biological warfare programs, and terrorist
groups aso are knoiwn to be interest in these wegpons. The proliferation of chemica and biologica
weapons is expected to continue, and these weapons could well be used in aregiona conflict or
terrorist attack over the next 15 years.

Northeast Asia

North Korea has acceded to the Biologica and Toxin Wegpons Convention, but nonetheless
has pursued biologica warfare capabilities snce the 1960s. Pyongyang' s resources presently include a
rudimentary (by Western stlandards) biotechnology infrastructure thet is sufficient to support the
production of limited quartities of toxins, aswell asvird and bacteria biologicd warfare agents, such
as anthrax, cholera, and plague. North Korea is believed to possess a sufficient munitions- production
infrastructure to accomplish weaponization of BW agents and it may have biological agents available
for use

By comparison, North Korea' s chemical warfare program is believed to be mature and
includes the capability, since 1989, to indigenoudy produce bulk quantities of nerve, blister, choking
and blood chemica agents, using its Szeable chemical industry. North Koreais believed to possessa
Szable stockpile of chemica agents and agent filled munitions, which it could be employ in offensve
military operations againgt the South. In fact, the United States believes that North Korea has some
long-range atillery deployed dong the demilitarized zone (DMZ) as well as bdligic missiles, some of
which could deliver chemicd warfare agents againgt forward-based U.S. and dlied forces, aswell as
againg rear-areatargets.

North Korea has a so devoted considerable scarce resources to defensive measures amed a
protecting its population and military forces from the effects of chemica wegpons. Such measures
include extensve training in the use of protective masks, suits, detectors, and decontamination
systems. Though these measures are ogtensibly focused on a perceived threat from U.S. and South
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Korean forces, they could aso support the offensive use of chemical wegpons by the North during
combat. North Korea has yet to sign the Chemica Weapons Convention (CWC) and is not expected
to do so in the near term, due to intrusive ingpection and verification requirements mandated by the
agreement.

China possesses an advanced biotechnology infrastructure as well as the munitions production
capabilities necessary to develop, produce and weagponize biologica agents. China has consgtently
claimed that it never researched, produced, or possessed any biologica wegpons and would never do
0. Neverthdess, China s declarations under the voluntary BWC declarations for confidence building
purposes are believed to be inaccurate and incomplete, and there are some reports that China may
retain elements of its biological warfare program.

Chinais bdieved to have an advanced chemica warfare program that includes research and
development, production and weaponi zation capabilities. While China daims it possesses no chemica
agent inventory, it is believed to possess amoderate inventory of chemica agents. It has awide variety
of potentiad ddivery sysems for chemicd agents, including artillery, multiple rocket launchers, mortars,
land mines, bombs, and short and medium range missiles. Chinese military forces likely have agood
understanding of chemica warfare doctrine, and routinely conduct defensive chemica warfare training.
Even though China has retified the CWC, made its declaration, and subjected its declared chemical
wegpons facilities to ingpections, DoD believes that Beijing has not acknowledged the full extent of its
chemical weapons program.

South Asia

India has well-qudified scientists, numerous biologca and pharmaceutical production
facilities, and biocontainment facilities suitable for research and devel opment of dangerous pathogens.
At least some of these facilities are being used to support research and development for biological
warfare defense work. India hasratified the BWC.

Indiaiis an origind sgnatory of the CWC. In June 1997, it acknowledged that it had a
chemicd warfare production program. This was the firgt time India admitted that it had a chemica
warfare effort. India also stated thet al related facilities would be open for ingpection, as called for in
the CWC, and subsequently, it has hosted dl required CWC ingpections. While India has made a
commitment to destroy its chemical wegpons, its extensive and well-developed chemica indusiry will
continue to be capable of producing awide variety of chemical agent precursors should the
government change its policy.

Pakistan is believed to have the resources and capabiilities to support alimited biologica
warfare research and development effort. Pakistan may continue to seek foreign equipment and
technology to expand its biotechnology infrastructure. Pakistan has ratified the BWC.

Pekigtan ratified the CWC in October 1997 and did not declare any chemica agent pro-
duction or development. Pakistan has imported a number of dua-use chemicasthat can be used to
make chemical agents. These chemicals aso have commercia uses and Pekistan is working towards
edtablishing a viable commercia industry cgpable of producing avariety of chemicas, some of which
could be used to make chemicd agents. Chemica agent delivery methods available to Pakistan include
missiles, artillery, and bombs.
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While Afghanistan itself does not have any biologica or chemical warfare programs,
evidence discovered since October 2001 indicates that the Al Qaeda network in Afghanistan was
interested in obtaining these capabilities.

The Middle East and North Africa

Iran has agrowing biotechnology industry, sgnificant pharmaceutica experience and the
infragtructure capable of supporting its biological warfare program. Tehran has expanded its efforts to
seek considerable dual- use biotechnology materids and expertise from entitiesin Russaand dse-
where, ogtensibly for civilian reasons. However, this equipment and know-how could be applied to
Iran’s BW program. Iran’s biologica warfare program began during the Iran-Irag War. Iran is
believed to be pursuing offensve biologica warfare cgpabilities and its effort may have evolved
beyond agent research and development to the capability to produce small quantities of agent. In fact,
it may hold some stocks of BW agents and wegpons. Iran has ratified the BWC.

Iran ratified the Chemical Weapons Convention (CWC) and acknowledged the existence of a
past chemica wegpons program. Iran admitted developing a chemica warfare program during the
latter stages of the Iran-1raq war as deterrent againgt Irag’ s use if chemica agents againgt Iran. More-
over, Tehran clamed that after the 1988 cease-fire, it “terminated” its program. However, Iran has yet
to acknowledge that it used chemica wesgpons during the Iran-Iraq War.

Nevertheess, Iran has continued its efforts to seek production technology, training, equipment,
expertise and precursor chemicals from entitiesin Russa and Chinathat could be used to creste a
more advanced and sdlf- sufficient chemicd warfare infragtructure. In the past, Tehran has manufac-
tured and stockpiled blister, blood, choking and probably nerve | agents, and weaponized some of
these into artillery shdlls, mortars, rockets, and bombs. Iran could employ these agents during a future
conflict in the region.

Prior to the Gulf War, Iraq developed the largest and most advanced biologicd warfare
program in the Middle East. Though a variety of agents were studied, the Iragis declared anthrax,
botulinum toxin, and aflatoxin to have completed the wegponization cycle. Iraq dso admitted that
during the Persian Gulf War it had deployed biologica agent-filled munitions to airfidds and that these
weapons were intended for use againgt Isradl and codition forces in Saudi Arabia. Iraq Sated that it
destroyed dl of these agents and munitionsin 1991, but it has provided insufficient credible evidence
to support this claim.

The UN believes that Baghdad has the ability to recondtitute its biological warfare capabilities
within afew weeks or months. Irag aso has continued dud- use research that could improve BW
agent R& D capatiilities. With the absence of a monitoring regime and Iraq's growing industrial saif-
aufficiency, we remain concerned that Irag may again be producing biological warfare agents.

During the Iran-Iraq War, Iraq used blister and nerve agents againgt Iranian military forceson
numerous occasions, Irag aso used chemica agents againgt Kurdish eements of itsown civilian
population in 1988.

Since the Gulf War, Baghdad has rebuilt key portions of its chemica production infra-
sructure; it has not become a state party to the CWC. Some of Irag’s facilities could be converted
fairly quickly to production of chemica warfare agents. Following OPERATION DESERT FOX,
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Baghdad again indtituted a rapid reconstruction effort on those facilities to include former dud-use
chemica warfare-associated production facilities, destroyed by U.S. bombing. In addition, Irag
gppearsto beingdling or repairing dua-use equipment at chemicd warfare—related facilities. Previ-
oudy, Iraq was known to have produced and stockpiled mustard, tabun, sarin, and VX, some of
which likely remain hidden. It islikely that an additiona quantity of various precursor chemicas aso
remain hidden.

In late 1998, UNSCOM reported to the UN Security Council that Irag continued to withhold
information on its chemica program. UNSCOM inspectors discovered that Irag had not consumed as
many chemicas munitions during the Iran-1Irag War as had been declared previoudy. This report sug-
gedsthat Iraq may have an additiond 6,000 chemica munitions hidden. Similarly, UNSCOM’ s dis-
covery in 1998 of evidence of VX in Iragi missile warheads showed that Irag hed lied to the inter-
national community for seven years when it repeatedly said that it had never weaponized VX.

Syria has alimited biotechnology infrastructure but could support alimited biologica warfare
effort. Though Syriais bdieved to be pursuing the development of biologica weapons, it is not
believed to have progressed much beyond the research and development phase and may have pro-
duced only pilot quantities of usable agent. Syriais a sgnatory to, but has not ratified, the BWC.

Syriais not a sate party to the CWC and has had a substantia chemica warfare program for
many years, dthough it has never used chemica agentsin a conflict. Syria dready has a stockpile of
the nerve agent sarin that can be ddlivered by aircraft or ballistic missles. Additiondly, Syriaistrying
to develop the more toxic and persistent nerve agent VV X. In the future, Syria can be expected to
continue to improve its chemica agent production and storage infrastructure.

Libya has retified the BWC, but has continued a rudimentary biologica warfare program. This
program has not advanced beyond the research and devel opment stage, dthough it may be capable of
producing smdl quantities of biologica agent. Libya s program has been hindered by the country’s
poor scientific and technologica base, equipment shortages, and alack of skilled personnd, aswdl as
by UN sanctions in place from 1992 to 1999. However, with the suspension of sanctions, Libya's
ability to acquire biologica-related equipment and expertise has increased.

Following the suspension of UN sanctionsin April 1999, Libya reestablished contacts with
foreign sources of expertise, parts and precursor chemicasfor its program. Libya sill appearsto have
agod of esablishing an offensive CW cgpability and an indigenous production capability for weapons.
Prior to 1990, Libya produced about 100 tons of chemical agents—mustard and some nerve agent—
at achemica facility at Rabta. However, it ceased production there in 1990 due to intense internation
a media atention and the possibility of military intervention, and fabricated afire to make the Rabta
facility appear to have been serioudy damaged. Libya maintains that the facility is a pharmaceutica
production plant and announced in September 1995 thet it was reopening the Rabta pharmaceutical
facility. After 1990, the Libyans shifted their effortsto trying build alarge underground chemica
production facility at Tarhunah. However, the pace of activity there has dowed, probably dueto
increases internationd attention.
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Russia

The Soviet offensve biologicd warfare program was the world' s largest and consisted of both
military facilities and civilian research and development ingtitutes. According to Ken Alibek, the former
Deputy Director of BIOPREPARAT, the principa government agency for biologica weapons
research and devel opment, by the early 1970s, the Soviet Union had developed a biologicd warfare
employment doctrine, where biological weapons were categorized as strategic or operationa to
rationalize use of its Sgnificant wegpons holdings

The Russian government has publicly committed to ending the former Soviet biologica weap-
ons program and claims to have ended the program in 1992. Nevertheless, serious concernsremain
about Russia s biologica warfare activities and the status of some eements of the offensive biologica
warfare program inherited form the FSU.

Since the breakup of the Soviet Union, more extensive downsizing and restructuring of the
program have taken place. Many of the key research and production facilities have taken severe cuts
in funding and personnd. However, some key components of the program remain largely intact and
may support a possble future mobilization capability for BW program. Despite Russian ratification of
the BWC, work outside the scope of legitimate biologica defense may be occurring now at selected
facilities, and the United States continues to receive unconfirmed reports of some ongoing offensve
biologicd warfare activities.

Russa has acknowledged the world' s largest stockpile of chemica agents of approximately
40,000 metric tons. The Russian chemica agent inventory conssts of acomprehensive array of blister,
choking, and nerve agents in wegpons and stored in bulk. These agents can be employed by tube and
rocket artillery, bombs, spray tanks, and SRBM warheads. However, DoD believes that the Russians
probably have not divulged the full extent of their chemica agent and weapon inventory. In addition,
snce 1992, Russian scientigts familiar with Russa s chemicd warfare development program have been
publicizing information on anew generaion of agents, sometimes referred to as*“Novichoks” These
scientists report that these compounds, some of which are binaries, were designed to circumvent the
CWC and to defeat Western detection and protection measures.

As adate party to the CWC, Russiais obligated to declare and destroy its chemica wesgpons
stockpile and to forego the devel opment, production, and possession of chemical wegpons. However,
in June 2001, Russian officids sated that Russia could not meet its commitment to destroy its declared
chemica warfare arsend by 2007 and will request afive-year extenson. Even if Russais granted such
afive-year extenson by the OPCW, it is unlikely that Russid s declared stockpile will be completdly
destroyed by 2012 because of serious technical, ecologicd, financia, and politica problems.

Terrorism

Thethresat of terrorists obtaining and employing biologica or chemicd materids hasincreased
in the wake of the 11 September attacks. Severd of the 30 designated foreign terrorist organizations
and other non-gtate actors, including the Al Qaeda network, have expressed interest in these weap-
ons. In fact, we have confirmed that the Al Qaeda network was working to acquire chemical agents
and toxins, and was pursuing a sophisticated biologica weapons research program. In addition, the
relative ease of producing some chemica or biologica agents has increased concern that their use may
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become more dtractive to terrorist groups intent on causing panic or inflicting large numbers of
casudties.

PROLIFERATION

The United States faces a number of regiond proliferation chdlenges. Many of these are
detailed in the January 2001 report published by the Office of the Secretary of Defense, Prolifera-
tion: Threat and Response. Additiord information is provided by the Centra Intelligence Agency in
the Unclassified Report to Congress on the Acquisition of Technology Relating to Weapons of

Mass Destruction and Advanced Conven-
tional Munitions.” Entities in Russa and
China are the main suppliers of biologicd and
chemicd related equipment and technology. In
the Middle Eadt, Iran continues with a
concerted effort to acquire an independent
production capability for al aspects of its
chemical wesgpons program. It cortinues its
efforts to seek production technology, exper-
tise and precursor chemicas from entities in
Russia and China that could be used to create
a more advanced and sdaf-sufficent chemica
warfare infrastructure. Iran aso is pursuing a
program to purchase dud-use biotech
equipment from other countries, ostensbly for
dvilian uses. Russais a key source of biotech
nology for Iran. Meanwhile, Irag again may be
producing biological agents and it also has
rebuilt portions of its chemicd infrastructure,
including former dud-use CW facilities

Proliferation of chemica and biologica
warfare technology in South Asa aso raises
severd important issues. In the past, India has
exported a wide array of chemica products,
induding Audrdia Group-controlled items, to
numerous countries of proliferation concernin
the Middle East. The controlled items include
spedfic chemica agent precursors, pathogens
with biologicd warfare applications, and dua-
use equipment which can be used in both
chemicd and biologicd warfare programs.
Pekistan, on the other hand, may continue to

Australia Group

The proliferation of chemical and biological warfare
related technology remains a critical threat to
peace and stability throughout the world. One
mechanism through which industrialized countries
have agreed to control the proliferation of key
chemical and biological warfare related
technologies is the Australia Group. The Australia
Group (AG) is a consortium of countries organized
to slow the proliferation of chemical and biological
warfare programs by harmonizing national export
controls and sharing information on trends in
proliferation, entities of concern, chemical and
biological warfare (CBW) terrorism, and licensing
and enforcement experiences. The AG is not a
treaty, and hence has no formal guidelines, char-
ter, or constitution. Initial efforts of this group began
in June 1985 and focused on precursor chemicals
used in the manufacture of chemical agents.
However, convinced of the threat posed from
biological weapons, AG countries subsequently
agreed, in December 1992, to also control the sale
of items that most likely could be used to develop
biological agents and weaponry. The AG developed
control lists of dual-use chemical- and biological-
related materials that are particularly suited for use
in CBW. These lists currently contain 54 chemical
precursors (34 of these chemicals are on the
Chemical Weapons Convention (CWC) Schedules);
93 human, animal, and plant biological pathogens
and toxins; and dual-use chemical- and biological-
related production equipment. The listed items
include animal and plant pathogen that could be
used for anti-crop and anti-animal biological
warfare. The U.S. has initiated an effort to
strengthen AG export control lists to better target
BW related production and dissemination items.

* This report is updated every six months and is available on the internet at

http://www.cia.gov/cia/publications/bian/bian_jan_2002.htm.
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seek foreign equipment and technology to expand its biotechnology infrastructure. In addition,
Pakistan has imported a number of dua-use chemicasthat can be used to make chemica agents.

In North Africa, following the suspension of UN sanctionsin April 1999, Libya hasre-
established contacts with foreign sources of expertise, parts, and precursor chemicas for its program
and 4till gppearsto have the god of establishing an indigenous chemical warfare production capability.
In addition, with suspension of UN sanctions, Libya' s ability to acquire biologica- related equipment
and expertise will incresse.

OUTLOOK

In the next 10 years, the threet from the proliferation of CBW weapons will certainly increase.
Thiswill result from the development of chemica and biologica agents that are more difficult to detect,
from the adoption of more capable delivery systems, and from the spread of production technology.”
DoD expects that more states with existing programs will master the production processes for
complete wegpons and will be less dependent on outside suppliers. States will be more proficient at
incorporating chemicd or biologicad agentsinto ddivery systems and will be focusing on battlefield
training as well as employment strategy and doctrine. Therefore, the threshold of some statesto
consder using these cagpabiilities may be lowered.

DoD does not expect Sgnificant increases in the number of government-sponsored offensive
CBW programs. Nevertheless, the United States and its dlies must be dert to this possbility. Any
nation with the palitical will and aminima industrial base could produce CBW agents suitable for use
in warfare. In addition, a variety of non-state groups, including the Al Qaeda network, are showing
increased interest in attaining and employing biologica or chemica wegpons.

Efficient wegponization of these agents, however, does require design and production skills
usudly found in countries that possess a munitions development infrastructure or access to such skills
from cooperative sources. On the other hand, crude agent dispersal devices could be fabricated by
amogt any nation or group. Such wegpons might be capable of inflicting only limited numbers of casu-
dties, nevertheess, they could have significant operationa repercussions due to the psychologica
impact created by fears of CBW agent exposure.

* An assessment of potential new biological agents that may challenge U.S. forcesisin aDoD report to Congress
entitled Advancesin Biotechnology and Genetic Engineering: Implications for the Development of New
Biological Warfare Agents, June 1996.

11



Chemical & Biological Defense Program Annual Report

INTENTIONALLY BLANK.

12



Chapter 1

DoD Chemical and Biological Defense
Program Management and Oversight

1.1 INTRODUCTION

In compliance with public law, chemica and biologica defense programs within the
Department are overseen by a single office within the Office of the Secretary of Defense. Thevision
and mission of the Department’ s Chemica and Biologica Defense Program (CBDP) are outlined in
the introduction of thisreport. A key vaue in support of the program vison is to emphasize a Joint
Service gpproach to chemica and biologica defense research, development, and acquistion. This
vaue provides a process that eliminates unnecessary redundancies among the Services, leverages
common technologies and requirements, provides capabilities for Service-unique missons, and
coordinates among U.S. government agencies and U.S. dliesto field the best available chemica and
biologica defense capatiilities. This chapter provides an overview of the processes involved in the
overdgght, management, and execution of the CBDP.

1.2 MANAGEMENT IMPLEMENTATION EFFORTS

The Department of Defense (DoD) implemented a process to consolidate, coordinate, and
integrate the chemica and biologica (CB) defense requirements of al Servicesinto asingle DoD CB
defense program. Additiondly, DoD continues to refine organizations and processes to ensure close
and continuous coordination between the Chemica and Biologicd Warfare Defense program and the
Medica Chemicd Biologicad Defense program.

Through the Joint Service Agreement on NBC Defense, the Military Services have established
a program management structure to ensure that Service operational needs are fully integrated and
coordinated from their inception and that duplication of effort is diminated from NBC defense
research, development, and acquisition. The series of reviews conducted by the Joint Service
Integration Group (JSIG) and the Joint Service Materid Group (JSMG), both separately and
together, have served as an appropriate organizational method to accomplish the coordinating and
integrating function. Section 1.3 details organizationd rel ationships within the CBDP. Section 1.4
highlights organizationd relationships between the CBDP and related organizations within the
Department of Defense, with other U.S. Government organizations, and internationd effortswith U.S.
alies. Asdiscussed in Section 1.7 at the end of this chapter, the organization structure is under review,
and anew structure will be proposed to be implemented during FY 2002 that will improve acquisition
manegement and improve the integration of requirements generation.
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1.3 ORGANIZATIONAL RELATIONSHIPS

The CB Defense Program management structure, portrayed in Figure 1-1, represents
organizationd relationships in place through FY 2001. This management and oversight structure was
developed in late 1996 to provide integration of formerly separate service programs and of medicd
and non-medica CB defense efforts at the Service level. The organization represents dl key stake-
holders within the Department and provides a balance between operationa requirements and
research, development, and acquisition (RDA) programs.

USD (AT&L)

ASBREM Committee | ATSD(NCB) | R

J-5, DDS&P
Co-Chaired by . Director,
ASD(HA) and DDR&E DATSD(CBD) mEMER g DTRA(CB) ASD(HA) RDefenshe&
. N esearc
I Executive Secretary ASD(ISP) Enaineerin
ASBREM g g

. OSD CB Defense Steering Committee (DDR&E)
Steering Group
* Non-Voting Member
Secretary of the Army
Executive Agent for CBDP
|
Joint NBC Defense Board
T
I ]
) . Joint Service
JSIG Joint Service JSMG Materiel Group
Integration Group
« Joint Modernization Plan «Joint Research, Development & Acquisition
- Joint Requirements «Joint Logistics Support Plan
« Joint Doctrine » Sustainment
«Joint Professional Training I I 1
Joint Priority List - - - -
+ Joint Future Operational Capabilities Medical Chemical & |Joint Science & Technology <D DARPA
+ Modeling & Simulation Biological Defense |~ Panel for Chemical & Biological Warfare
- Research Program Biological Defense Defense Program
| Medical Program Sub-Panel |
JTCG 3 Commodity Areas (Manager)
Chemical « Contamination Avoidance (USA)  » Decontamination (USAF)
JTCG 4 « Individual Protection (USMC) * Medical Defense (USA)
Biological « Collective Protection (USN) « Modeling and Simulation (USN)
ASBREM- Armed Service Biomedical Research Evaluation and Management DTRA(CB) - Director, DTRA Chemical and Biological Defense Directorate
ASD(HA) - Assistant Secretary of Defense for Health Affairs J-5, DDS&P - Joint Staff, J-5, Deputy Director for Strategy and Policy
ASD(ISP) - Assistant Secretary of Defense for International Security Policy JTCG - Joint Technology Coordinating Group
ATSD(NCB) - Assistant to the Secretary of Defense for Nuclear and Chemical and USA - United States Army
Biological Defense Programs USAF - United States Air Force
DARPA - Defense Advanced Research Projects Agency USD(AT&L) - Under Secretary of Defense for Acquisition, Technology &
DATSD(CBD) - Deputy Assistant to the Secretary of Defense for Chemical and Logistics; serves as the chairman of the Defense Acquisition Board
Biological Defense USMC - United States Marines Corps
DTRA - Director, Defense Threat Reduction Agency USN - United States Navy

Figure 1-1 CBDP Management & Oversight (FY2001)

The Office of the Secretary of Defense (OSD) CB Defense Steering Committee provides
direct oversight of the DoD Chemica and Biologica Defense Program. The OSD CB Defense
Steering Committee is composed of the following voting members

Assgant to the Secretary of Defense for Nuclear and Chemica and Biologica Defense,
ATSD(NCB),

Deputy Assstant to the Secretary of Defense for Chemica and Biologicd Defense,
DATSD(CBD),

Director, Defense Threat Reduction Agency (DTRA),
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Director, Chemicd Biologica Defense Directorate, DTRA, (DTRA(CB)),
Deputy Director for Strategy and Policy, Joint Staff, J5 (DDS& P, J-5)

Additiondly, the Assstant Secretary of Defense for Health Affairs, ASD(HA), and the Assistant
Secretary of Defense for Internationa Security Policy, ASD(1SP), participate as non-voting members
on the steering committee.

The Steering Committee provides the fiscal and programming guidance to the Joint NBC
Defense Board (JNBCDB) to develop the Program Objectives Memorandum (POM). The INBCDB
issues POM Preparation Ingtructions to the subordinate groups and builds the POM grategy in
accordance with guidance. The OSD CB Defense Steering Committee is overseen by the Under Sec-
retary of Defense for Acquistion, Technology, and Logigtics, USD(AT&L), who approves the POM
for the CBDP.

The DATSD(CBD) serves as the Executive Secretary of the OSD CB Defense Steering
Committee. The DATSD(CBD) isthe angle office within OSD responsible for oversght of the DoD
CB Defense Program. As Executive Secretary, DATSD(CBD) isresponsible for ensuring
coordination between the medica programs and the non-medica CB defense efforts, and man-
agement oversight of the DoD CBDP in accordance with 50 USC 1522. The DATSD(CBD) is
responsble for the overdl coordination and integration of al CB defense RDA and military
congtruction efforts. DATSD(CBD) provides the overdl guidance for plamning, programming,
budgeting, and executing the CB defense program. The Services retain respongbility for operations
and maintenance (O& M) support for chemica and biologica defense.

The Secretary of the Army is the Executive Agent for the CBDP and is responsible to coor-
dinate, integrate, and review al Services CB defense requirements and programs. The Secretary has
delegated this responghility to the chairperson of the Joint NBC Defense Board. The military depart-
ments acquistion organizations execute the individual CB defense programs according to Service and
DoD directives.

The CBDPisdivided into sx commodity areas, with each commodity area being managed by
one of the Servicesin accordance with the Joint Service Agreement, asfollows.

Commodity Area Commodity Area M anager
Contamination avoidance Army

Individual protection Marines Corps
Collective protection Navy
Decontamination Air Force

Medicd systems Army
Modding & smulation Navy

The commodity areas correspond to the projects under the budget program eements, which
includes a program budget element to support program management and oversight, user testing (i.e.,
Dugway Proving Grounds), and doctrine development in accordance with the Joint Service Agree-
ment. The JSIG isthe principa steering group that oversees the coordination and integration of
Service and CINC requirements and prioritiesfor RDT&E and initid procurement. The JISMG isthe
principa steering group that maneges the execution of RDT& E materiel development efforts to ensure
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that program risk is mitigated across commodity areas, and the ongoing efforts are complementary but
not duplicetive.

The Medicd Program Sub-Pand (MPSP) continues to be an integra part of the JSIG. The
purpose of the MPSP isto identify medica program needs and requirements as developed by the
Service users. The MPSP has the primary responsibility for prioritizing medical CB defense
requirements, however, medica radiologica and nuclear defense requirement development aso play
an important role. The MPSP uses technicd expertise from avariety of sourcesincluding Service
medica CB Defense Agencies/Activities, the Joint Staff, the Armed Service Biomedica Research
Evduation and Management (ASBREM)), the Service schools, Service environmental, reference, and
clinical laboratories as wdl as Service-unique centers of excellence. The usersand JTCG 3 (Medica
Chemica Defense Research Program), JTCG 4 (Medica Biologica Defense Research Program), and
JICG 7 (Medica Nuclear Defense Research Program) review medica NBC defense capabilities and
provide input/review of medica needs that the Combat Devel opers form into Medica Requirements
(eswdl as medica applications of non-medicd requirements) to the MPSP. The MPSP coordinates,
integrates, and prioritizes dl of the user requirements input. It provides the consolidated, integrated,
and prioritized list of medical CB defense requirements to the JSIG. The priority listing process has
become fully integrated. Medica requirements and programs are prioritized together with the non-
medica requirements and programs with an integrated priority list provided to the INBCDB for
gpprovd. The INBCDB may make changes to the Integrated NBC Defense Priority Lidt.

The U.S. Army isthe Executive Agent for the Joint Medica Chemica and Biologica Defense
Research Program (JMCBDRP) as prescribed in DoD Directive 5160.5 and, as such, isthe lead
requirements coordinator. The IMCBDRP integrates DoD in-house and externd efforts. JTCG 3 and
JTCG 4 of the ASBREM Committee are responsible for the programs' joint consolidation, coordina-
tion, and integration. The ASBREM Committee maximizes efficiency among the Services by coordin-
ated planning, and minimizes unnecessary program overlaps and costly materid retrofits. The
Chemical and Biological Defense Technology Area Plan and The Joint Service Chemical and
Biological Defense Research, Development, and Acquisition Plan are the primary program
planning documents for joint CB defense research programs.

Science and technology encompasses a progression through Concept and Technology
Development (basic and applied research and concept exploration phases) directed toward the
development of medica countermeasures for chemica and biologica threat agents. Early in Concept
and Technology Development, basic principles are observed and reported. This is accomplished
through the identification of threet agents, devel oping an understanding the disease process
(pathophysiology), and devel oping hypotheses/concepts. Activities later in the process include
development of anima models that are predictive of the human response, development of and assays
and reagents to characterize concepts'technologies, and preliminary evauation of hypotheses and
concepts/technologies to determine their potentia as new medica countermeasures (pre-treatments,
vaccines, thergpeutics/treatments, and diagnostics technologies). As the concepts/technol ogies mature
through these phases, they may be formulated as Defense Technology Objectives (DTOs), which are
essentialy strategic plans for specific concept development efforts. The IMCBDRP executes its
DTOsthrough the U.S. Army Medica Research and Materied Command (USAMRMC) lead
laboratories for medica chemica defense—U.S. Army Medical Research Indtitute of Chemical
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Defense (USAMRICD)—and biologicd defense—U.S. Army Medical Research Indtitute of
Infectious Diseases (USAMRIID)—uwith scientific input from researchers a other Army
laboratories—Walter Reed Army Ingtitute of Research (WRAIR), U.S. Army Research Indtitute of
Environmenta Medicine (USARIEM)—and from Navy and Air Force laboratories. Private sector
laboratories and universties so participate and contribute to these research efforts through
extramura contracting arrangements and Collaborative Research and Development Agreements
(CRADAS).

Successful completion of key DTO milestones/metrics events will lead to aMilestone A
review that will then initiate the analytical and experimenta critica function and characteritic proof of
concept for the medica concept/technology. Following a Milestone A decison, modd vaccines, pre-
treatments, thergpeutics, and diagnostic capabilities are further developed and characterized. Safety
and efficacy triads for potentia vaccines, pre-treatments, and thergpeutics are performed in various
anima modd s and diagnostic capabilities are evauated with rigid laboratory test protocols. Following
this, a Component Advanced Development In Process Review (IPR) is conducted and the
technologies may trangtion to advanced development. The advanced devel opment program for
medica biologica defense productsis directed by the Joint Program Office for Biologica Defense
(JPO-BD). The Joint Vaccine Acquisition Program (JVAP) isan Acquisition Category |1 (ACAT 1)
program under the JPO-BD whose mission is to develop and produce FDA licensed medica
products (vaccines) to protect the warfighter in abiologica warfare environment. The USAMRMC
U.S. Army Medicd Materie Development Activity (USAMMDA) directs advanced development for
medical chemica defense products.

1.4 COORDINATION WITH RELATED PROGRAMSAND INITIATIVES

The DoD Chemicd and Biologicd Defense Program coordinates efforts with other U.S.
government agency and with other countries to achieve the vision of equipping U.S. forces with the
best available chemica and biologica defense equipment. This section provides an overview of some
key cooperative efforts.

1.4.1 Other U.S. Government Agencies

There are severd organizations within the U.S. government developing chemica and biologica
defense technologies. Three organizations with which the CBDP currently has forma coordination
effortsinclude: (1) the Defense Advanced Research Projects Agency (DARPA), (2) the Technica
Support Working Group (TSWG), and (3) the Department of Energy (DOE) Chemical and Biologica
Nonproliferation Program (CBNP). An overview of these programs s provided below. There dso are
other governmental agencies with chemical and biologica defense related programs with which the
CBDP maintains various levels of coordination and cooperation. These include the Office of
Homeland Security, the Nationd Security Council, Department of Health and Human Services
(including the Food and Drug Administration, and the Centers for Disease Control and Prevention),
U.S. Department of Agriculture, and the Department of Justice, among others.

1.4.1.1 DARPA Biological Warfare Defense Program. DARPA is charged with seeking
breskthrough concepts and technologies that will impact our nationa security. DARPA’s Biologica
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Warfare (BW) Defense Program is intended to complement the DoD CB Defense Program by
anticipating threats and developing nove defenses againgt them. The DARPA program is unique in that
itsfocus is on the development of technologies with broad applicability agang classes of thredts.
DARPA invedts primarily in the early technology development phases of programs and the
demondtration of prototype systems.

The FY 98 National Defense Authorization Act directed the Secretary of Defense to ensure
that the DARPA biologica warfare defense program is coordinated and integrated under the program
management and oversght of the DoD CBDP. The DARPA BW Defense Program coordinates its
efforts with alarge number of organizations, including the DATSD(CBD) through regular briefings to
both DATSD(CBD) and DTRA(CB) and by participation in the Technology Area Review and
Assessment (TARA) process. The Advanced Diagnostics portion of the DARPA BW Defense
Program is closely coordinated with the U.S. Army Medica Research and Materiedl Command
(MRMC) and is represented on the recently formed Common Medica Diagnostic Systems Executive
Committee. A pand of chemica and biologica defense expertsis routingly consulted by DARPA to
evauate programs and to ensure that National Institutes of Hedlth (NIH) efforts are not being
duplicated. DARPA representatives actively serve in a non-voting capacity on the Joint Science and
Technology Pand for Chemicd and Biologica Defense (JISTPCBD) and attend CBDP committee
mesetings, such as ASBREM sub-committee meetings. DARPA aso participates in the BW Seniors
Group, which provides Government coordination outside of DoD and works closely with the military
Services to ensure that technologies are effectively trangitioned into the hands of the user community.

1.4.1.2 Technical Support Working Group. The TSWG is an interagency forum thet identifies,
prioritizes, and coordinates interagency and international research and development (R& D)
requirements for combating terrorism. Policy oversight is provided by the Department of State and
execution oversight is provided by the Department of Defense, specificdly the Assstant Secretary of
Defense for Specia Operations and Low Intengity Conflict, ASD (SO/LIC). The TSWG rapidly
devel ops technology and equipment to meet the high- priority needs of the combeting terrorism
community, and addresses joint international operationa requirements through cooperative R& D with
the United Kingdom, Canada, and Isradl. The TSWG aso has an effective outreach program so that
sate and loca agencies can benefit from new technology developments.

TSWG membership includes representatives from nearly eighty organizations across the
Federa Government. These representatives work together by participating in one or more of TSWG's
nine subgroups. One of the subgroupsis the Chemicd, Biologica, Radiological, and Nuclear
Countermeasures (CBRNC) subgroup, which is co-chaired by representatives from the Federd
Bureau of Investigation (FBI) and the Intelligence Community (1C). The CBRNC subgroup identifies
and prioritizes interagency chemicd, biologicd, radiologica, and nuclear combating terrorism
requirements, and identifies solutions for detection, protection, decontamination, containment,
mitigation, and disposa.

The DoD CBDP and TSWG coordinate requirements and projects to maximize leveraging
opportunities. However, equipment requirements for combating terrorism often differ from equipment
requirement for the warfighter.
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1.4.1.3 DOE Chemical and Biological Nonpr oliferation Program (CBNP). The CBNP was
established in 1997 in response to the Defense Against Weapons of Mass Destruction Act (“Nunn-
Lugar-Domenici”) passed by Congressin 1996. The CBNP was established to ensure the full
engagement of the DOE Nationd Laboratories in responding to the threat posed by chemica and
biologica weaponsto U.S. civilians. The strategy of the CBNP relies on close linkages between
technology development and systems andlysis and integration to systematically and comprehensvely
address the domestic chemica and biological terrorism threet. The CBNP is comprised of three key
components:

Definition of operationa needs to guide the development and implementation of enhanced
preparedness and response systems.

Use of acceerated system demondtrations to enable rapid fielding of the best available
systems and technologies to meet critica needs.

Development of individud technologies to enhance capabilities across the full spectrum of
chemica and biologica threets.

Many technologies under development may support both CBNP and CBDP missons. There
are forma agreements between the CBNP and CBDP to ensure that efforts are coordinated and
duplication is avoided. Some cooperative efforts include DOE representation on the Joint NBC
Defense Board as a nort+voting member, DOE participation in the Technology Area Review and
Assessment (TARA) of science and technology base programs, and DoD participation in the annud
CBNP program review.

1.4.1.4 Other_Interagency Coordination. The CBDP participates in efforts to coordinate research,
development, and other efforts related to chemica and biologica defense with other organizations
throughout the federa government. Following are some highlights of these coordination efforts:

The Inter Agency Board for Equipment Standar dization and I nteroperability (known as
the IAB), is a partnership with federd, state, and loca agencies focused on the capabilities
necessary for fire, medica, and law enforcement responses to WMD terrorism.

Interagency Agreements with departments of Justice' s Office Domestic Preparedness to
purchase equipment in support of Justice' s grant program.

The White House Office of Science and Technology Policy chaired Wegpons of Mass
Destruction Program, Research and Devel opment Subgroup.

1.4.2 Chemical and Biological Defense Resear ch, Development and Acquisition (CBD
RDA) Focus Group

The CBD RDA Focus Group was established in 1999 under the auspices of the Counter-
proliferation Program Review Committee (CPRC) to review and coordinate DoD and DOE R&D
technologies and identify future capabilities needed to provide for amore cohesive, integrated effort to
broadly address CB praliferation. The primary god of this group isto avoid duplication of
development efforts between military and domestic defense programs while minimizing invesment
costs. Since the submission of itsinitia report to Congress in 2000, the Focus Group has established
roadmap committees that are currently developing a series of detailed, integrated CBD RDA reports
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to formdly integrate programs. Representation on the roadmap committees is expanding to include
participation from other government agencies such asthe TSWG, Nationd Indtitute of Justice, and the
Defense Threat Reduction Agency in addition to the CBDP, DARPA, and the DOE Chemica and
Biologica Nonproliferation Program (CBNP).

The most ggnificant portion of the detailed integrated CBD RDA reports is the devel opment
of interagency technology roadmaps that depict rapid transition mechanisms for Science and
Technology (S&T) products over time. During the roadmap development process a comparative
andysis of R&D programs is conducted to facilitate identification of technology gaps, potentia
duplication of efforts across agencies, aswell as, opportunities to cooperate and leverage synergies
across programs and demondtrations. A report on biologica point detection technologies along with
an integration process modd was completed in March 01. Replicating the process developed in the
biological point detection report, the Focus Group recently completed an integrated CBD RDA report
that includes aroadmap and results of an analysis for decontamination technologies and CB point
detection technologies, which expands on activities contained in the Biologica Point Detection Report.
An integrated report for Modeling and Simulation technologies is planned for FY 03. The Focus Group
and roadmap committees will develop a separate report for each technology areaculminating in a
sngle comprehensve CBD RDA plan for CB technologies.

The integration plan development effort will facilitate interagency awareness, coordination and
cooperation among DoD, DOE and other government agencies a dl levels. Capitaizing on this
coordination and leveraging of resources will improve application of emerging technologies, diminate
unwarranted redundancies and optimize investments. Integrated plans and reports are submitted to
Congress as apart of the CPRC Annua Report to Congress.

1.4.3 International Cooper ation

The CBDP participates in numerous international cooperative and collaborative efforts to
leverage technology development and to achieve commondity, interoperability, and systems integra-
tion among U.S. dlies and codition partners. (In addition, there are numerous cooperative effortsin
doctrine and training, which are described in Section 4.2 of this report.) In order to exchange informa-
tion or conduct government to government cooperation, an gppropriate agreement must be in place.
Types of agreements include (1) Data Exchange Agreements (DEAS), (2) Foreign Military Sdes,

(3) Engineer and Scientist Exchange Programs, (4) Foreign Comparative Testing, (5) Technology
Development Project Agreements, and (6) Research, Development and Acquisition Memoranda of
Understanding (MOU). Table 1-1 list examples of internationa cooperative effortsin FY 01.

20



Program Management and Oversight

Table 1-1. International Cooper ative Effortsin Chemical and Biological Defense.

Smallpox Vaccine Development and - Ecotoxicology due to CW Agents and
Acquisition. Remediation of Soil and Water.

Next Generation Urban Dispersion Model. - Medical Countermeasures to CB Agents.
Next Generation Biological Detection - Anthrax Letter Tests.

Technologies. - Toxic Industrial Chemicals.
Non-incineration Technology for CW Agent - CB Events in Operations Other Than War.
Destruction. . Collective Protection.

New Technologies for CB Agent Monitoring in . Effects of Wearing Individual Protective
Aqueous Environments. Equipment (IPE) in a Hot/Dry Environment.
Testing of CB Protective Clothing in a Hot and . Fate and Effect of Chemical Agents.

Humid Environment. Next Generation Plague Vaccine.

During FY 01, the United States participated in numerous international cooperative research
and development efforts. Highlights of these efforts include (1) 50 DEAswith 15 countries, (2) seven
Technology Development Project Agreements in place or in development, (3) two MOUS, and (4)
one Engineer and Scientist Exchange Program.

All cooperdtive agreements yield benefits to dl participants in the agreement. In addition, there
have been numerous CB defense capability gains from FY 98 and through FY 01 as aresult of
internationa cooperation. During FY 01 under the Foreign Comparative Testing (FCT) program, the
Graseby modified Lightweight Chemica Agent Detector (LCAD) and the Environics Oy M100 were
tested as apossible dternative to the Joint Chemica Agent Detector (JCAD). The FCT isthe same
program that saw successful procurement of the NBC Recomnai ssance System (Fox Vehicle),
Improved Chemica Agent Monitor (ICAM), the Automatic Chemica Agent Detector and Alarm
(ACADA) and components of the Biologica Integrated Detection System (BIDS).

1.5 TECHNOLOGY BASE REVIEW AND ASSESSMENT

The DATSD(CBD) isresponsible for chemical and biologica defense programs science and
technology base programs. The DATSD(CBD) provides technical oversight of dl Service and
Defense Agency chemica and biologicd defense science and technology base (S&T) programs and
reviews these programs. The Joint Science and Technology Panel for Chemical and Biologicd
Defense (JSTPCBD) coordinates al Service science and technology base activities for the JSMG.
The JISTPCBD prepares the relevant chemica and biologica defense portions of the Defense
Technology Area Plan (DTAP), and provides input to the Joint Warfighting S& T Plan (JWSTP). The
DTAP and JWSTP are submitted to Congress separately in accordance with public law.

Science and technology programs are reviewed annudly through the Technology Area Review
and Assessment (TARA). The TARA includes areview of S& T programs by an independent pandl of
experts from academia, nationd |aboratories, and other organizations. This pand provides assess-
ments of key projects, overd| areas within the program, and identifies any mgor findings or issues
related to CB defense science and technology. A summary of the FY' 2001 TARA resultsis provided
in Section 3 of the CBDP Performance Plan included as Volume 11 of this report.
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1.6 FUNDS MANAGEMENT

Figure 1-2 illugtrates the funds management and execution process for the CB defense pro-
gram and the coordination between funding and executing organizations. The key organizationsin this
process are: DATSD(CBD) asthe OSD foca point; the INBCDB Secretariat representing the Exec-
utive Agent; the Defense Threat Reduction Agency (DTRA) is the funds manager); the ISMG as
coordinator and interface between the participating organizations, and the operating agencies and
performers which execute the programs. For budget distribution, the INBCDB Secretariat provides
funds digtribution information to DATSD(CBD) based on the appropriated budget. The
DATSD(CBD) prepares funds subalocation ingructions (with support provided by DTRA(CB)) and
submits them to the DTRA Comptroller for distribution to the operating agencies.

The lead components or operating agencies provide notification of al funding adjusments to
the JISMG Executive Office. The ISMG Executive Office, in turn notifies other components and agen
cies and the INBCDB Secretariat. The JISMG Executive Office forwards reprogramming requests
with recommendations and any concerns raised by the other components and operating agencies to
the INBCDB Secretariat. The INBCDB Secretariat reviews the reprogramming actions and forwards
recommendations to DTRA(CB) for DATSD(CBD) approva. Once approved, DATSD(CBD) auth-
orizes the INBCDB Secretariat to update the database, and the DTRA Comptroller to execute the
reprogramming. For medica programs, the Headquarters, U.S. Army Medical Research and Materiel
Command, gtaffs dl actions resulting from the requirement to redlocate funds between the Services.

Data Base Updates
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- Report execution status - Makes reprogramming recommendations
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Figure 1-2. Chemical and Biological Defense Funds M anagement Process
DATSD(CBD), with the support of DTRA(CB), ingtructs the DTRA Comptroller to issue

execution and program status reporting ingtructions to the operating agencies. The operating agencies
report execution status to the DTRA Comptroller on amonthly basis. The DTRA Comptroller for-
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wards dl program funds execution reports to the INBCDB Secretariat and DTRA(CB) for program
and budget database update and analysis, respectively. DTRA(CB) reports execution status to
DATSD(CBD) on aquarterly bass. DTRA(CB) is responsgble to notify the DATSD(CBD) when
programs deviate from or are in danger of not meeting OSD obligation and execution goals.

The DTRA Compitroller serves as the funds manager for the CB defense program. This office
issues funding documents, per DATSD(CBD) direction, and performs al required accounting func-
tions, with the assistance of the Army staff which represents the Executive Agent. The INBCDB
Secretariat updates the OSD comptroller program and budget databases as necessary after the POM,
Budget Estimate Submission (BES), and Presdent’ s Budget (PB). DATSD(CBD), with support pro-
vided by DTRA(CB), ensures that the INBCDB Secretariat is kept informed of al OSD comptroller
guidance, directives, and schedules.

1.7 CB DEFENSE PROGRAM MANAGEMENT ASSESSMENT

| SSUE: In a memorandum issued on 19 October 2001, the Under Secretary of Defense for
Acquistion, Technology, and Logistics, USD(AT& L) reviewed the current management
structure of the CBDP and a number of alternatives, and concluded that establishing a single
Milestone Decision Authority (M DA) would be of great benefit to the process. The
USD(AT&L) directed the DATSD(CBD) to establish atask force, comprising repre-
sentatives from Service Acquisition Executives, the Joint Staff, and appropriate OSD
principals, to assessthe need for a JPEO and, depending on the outcome of that review, to
develop an implementation plan for a Joint Program Executive Office for Chemical and
Biological Defense (JPEO-CBD). Thetask force also will develop any legidative proposal
that may berequired to conform section 1522 of title 50, United States Code, to the
proposed, revised management structure.

SOLUTION: USD(AT&L) isconddering severd recommendations to improve the current
program management structure for CBDP and will make a decision on how to proceed during
FY 2002. Following this decison by the USD(AT&L), atask force will develop an implementation

plan.

ISSUE: In amemorandum issued on 23 November 2001, the USD(AT& L) requested the
Director of the Joint Staff to form atask forceto assess how to best structurethejoint
requirements gener ation processfor CB defense, and to consider not only the requirements
within traditional MTW scenarios but also for ce protection, homeland defense, and
consequence management. Thistask force, composed of representatives from the four
Services and Joint Staff, developed recommendations on a Joint Requirements Or ganization
for NBC Defense, for JROC approval and forwarding to USD(AT&L).

SOLUTION: Thetask force's recommendation to establish a Joint Requirements Organization

(JRO), which was approved by the JROC in March 2002, will be integrated into the JPEO-CBD
implementation plan.
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INTENTIONALLY BLANK.

24



Chapter 2

Nuclear, Biological, and Chemical (NBC) Defense Requirements and
Research, Development, and Acquisition Program Status

2.1 INTRODUCTION

This chapter describes the consolidation of Joint Service nortmedica and medical NBC
defense requirements and assesses how these programs meet the needs of U.S. forces. The discussion
of requirements and the status of research and devel opment assessments are conducted within the
framework of the six operationdly oriented commodity aress.

Contamination Avoidance
Modding and Smulation
Decontamination
Individua Protection
Callective Protection
Medicd Systems

There are three principles of NBC defense as defined in Joint Publication 3-11, Joint
Doctrine for Operationsin Nuclear, Biological, and Chemical (NBC) Environments Thefirst
principle, contamination avoidance, includes the Contamination Avoidance Commodity Area, which
comprises detection and avoidance (bypassing contaminated areas). Individua Protection, Collective
Protection, and Medica Systems make up the second principle—Protection. Decontamingtion, the
third principle of NBC defense, restores combat power and is essentid for sustaining operationsin a
contaminated environment. The commodity area of Modeing and Smulation has gpplication in the
other five commodity areas and spans the three principles.

The threat from the continued proliferation of NBC weapons creates a continuous need to
ensure that U.S. forces can survive, fight, and win in an NBC threat environment. The increasing
danger from these weapons demands that we look for every opportunity to avoid technological
aurprises. Evolving operationa requirements demand that the joint program progressively capture and
leverage advances in technology to provide the best in NBC defense equipment for the forces.

The non-medica research, development, and acquisition (RDA) god is to equip the joint war-
fighting forces with sufficient quantities of the best available equipment and in the shortest time possible
to win decisvdy, quickly, and with minima casudties. The god of the medicd RDA isto provide the
warfighter with medica protection to prevent, or reduce the effects of exposure to chemica or biologi-
ca warfare agents. Products intended for medica protection (vaccines, pre-treatment drugs, post-
exposure treatments, diagnostics capabilities) require gpprova by the Food and Drug Administration
(FDA) before they enter the didtribution chain. If anitem is not gpproved by the FDA but is consid-
ered a necessary medica countermeasure, it will be distributed in accordance with regulations as an
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Investigational New Drug (IND) product. As authorized under the Joint Service Agreement and in
cooperation with the Armed Services Biomedical Research, Evauation, and Management (ASBREM)
Committee for medica programs, the Army as executive agent coordinates, integrates, and reviews
the DoD CB Defense Program. The results of these reviews, conducted with al Services participating,
are documented in the Joint Service Modernization and Joint Service RDA Plans. These documents
form the basis for the consolidated CB Defense Program Objectives Memorandum (POM).

The Services decide if amateriel solution is needed to satisfy a requirement for awarfighting
cgpability. They firgt examine doctrind, training, or organizationa solutions (non-materiel solutions),
and when these cannot fulfill the need, they seek equipment or materid solutions through the materiel
acquisition process. If avalid need exigts, then the research and devel opment modernization process
will identify technological approaches that may provide anew system or medical product or upgrade
an exiging system or medical product.

During FY 00 the Joint Service Integration Group documented the Joint Future Operationa
Capabilities (JFOCs) in an integrated format merging the medica and non-medica needs. The pur-
pose of the JFOCsisto identify and prioritize Joint User (Services and CINCs) far-term future opera:
tional capabilities as expressed in the emerging Joint NBC Defense Concept. Priorities of the JFOCs
were not changed in FY01. The overdl intent isto provide enhanced user guidance to the Joint NBC
defense science and technology (S& T) community to assst in S& T program planning and execution.
JFOCs will dso support the development of new NBC Defense Joint Mission Needs Statements
(IMNSs) and future Joint Operational Requirement Documents (JORDS). The prioritized list of
JFOCs establishes a clear link between near and long-term Joint NBC defense research and devel-
opment efforts and user needs. Table 2-1 provides a synopsis of the current (FY 01) JFOC priorities,
descriptions, and objectives. JFOCs have become an integra part of the Joint Service NBC Defense
Modernization Plan and related S& T plans, specificdly the Joint Warfighting Science and Technology
Pan (WWSTP) and the Defense Technology Area Plan (DTAP).

In accordance with the nationa strategy of achieving and applying technologica superiority,
severd underlying concepts form the foundation of acquisition modernization. Thefirst isthe need to
reduce cycle time in the acquisition of new systems or medical products or the integration of emerging
technologies into existing systems. The use of Advanced Concept Technology Demonstrations
(ACTDs), open systems and architectures, dong with the new emphasis on commercid standards and
practices, dlow us to shorten the acquidtion cycle time. The program acquisition process reduces
lifecycle cogts through practices such as design-to-cost and concurrent engineering to ensure that
equipment is easy to maintain and repair even with the inherent complexity in most new systems.
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Table 2-1. Prioritized NBC Defense Joint Future Operational Capabilities

1. NBC Battle Management—Capability to access, assimilate and disseminate NBC informa-
tion from throughout the battlespace via standard, joint service and automatic information/ data
transmission systems. Enhance warfighter protection by providing the critical link between
detection and protection. Commanders at all levels will be provided sufficient, timely information
through early and direct warning. Commanders will be able to quickly and effectively quantify the
risk associated with various courses of action and provide real-time display with local 3-D digital
terrain graphics to portray the current status of the NBC battlespace.

2: Contamination Avoidance—An enhanced capability to detect, locate, identify, and confirm
the presence or absence of any standard or non-standard NBC hazard. Significantly improve
tactical, operational, and strategic NBC situational awareness by rapidly detecting, locating,
identifying, confirming and disseminating NBC and toxic industrial material (TIM) detection
information to the joint force.

3: Individual Protection—To protect individual members of the joint force, allowing it to operate
safely, at near-normal levels of effectiveness, while under NBC threat, or in NBC, TIM or other
environmental hazards area.

4: Restoration Capability—Enhanced capability to provide rapid, effective, and safe removal/
neutralization of hazards resulting from NBC or TIM contamination to enable restoration of unit
operational capabilities. Protect and sustain the Joint force by rapidly returning equipment and
personnel to normal operating modes/efficiencies after exposure to an NBC or TIM contaminated
environment.

5: Collective Protection—To protect the joint force collectively, allowing it to operate safely, at
near-normal levels of effectiveness, while under NBC threat, or in NBC, TIM or other environmental
hazards area. Enhance filter systems on existing vehicles, aircraft, shipboard, communications
vans and other static/mobile structures.

2.2NBC DEFENSE MISSION AREA REQUIREMENTSAND RDA SUMMARY

As noted previoudy, NBC defense programs are categorized broadly under three operationd
principles. cortamination avoidance, protection, and decontamination. The Services have been workng
closaly together to increase jointness in ongoing programs for each of these areas. This report high-
lights improvements during FY 01 and discusses cooperative efforts for further Joint development of
requirements. This section summearizes the requirements in each of the misson commaodity aress. This
chapter provides afocus on research, development, and acquistion efforts. Fielded items are dis-
cussed separately in Chapter 3. Detailed descriptions of non-medica developmenta and fielded
equipment can be found in Annexes A, B, C, and D; medica accomplishments are liged in Annex E.

The following sections (2.3 though 2.7) provide an overview of the gods and timeframes,
potentid payoffs, and maor technica challenges for specific commodity area science and technology
(S&T) efforts. A detailed account of S& T effortsfor all commodity areasis provided in two separate
reports. (1) the Joint Warfighting Science and Technology Plan, especidly Chapter X1, “Counter-
proliferation of Wegpons of Mass Destruction,” and (2) the Defense Technology Area Plan, espe-
cidly Chapter 11, “Chemicd and Biologicd Defense” The Basic Research Plan, aso provides
descriptions of various supporting sciences—including chemigry, biologicd sciences, maerids
science, and others—that support CB defense S& T activities. Within the Joint Warfighting Science
and Technology Plan and the Defense Technology Area Plan, key projects are defined as Defense
Technology Objectives (DTOs). A DTO dates specific technology advancements to be developed or
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demonstrated, the schedule, costs, specific warfighter payoffs (stated quantitatively against two or
more metrics), and the customers for whom the technology is being developed (e.g., a specific Com
mander in Chief). DTOs represent only a portion of science and technology base funding, yet repre-
sent high priority projects, consstent with strategy and guidance. DTOs provide akey meansfor S& T
planning and programming and for fulfilling GPRA requirements. DTOs are proposed or updated
annualy.

In addition to technology base thrusts supporting materiel development, the CB defense techr
nology base program incorporates bas ¢ and applied research, including CB threat agents and chemi-
ca toxicology, which support development across multiple commodity areas. Understanding both
edtablished and emerging CB threatsis acritica factor that drives the overal CB defense program.
Toxicologicad and pathologica determination of operationdly significant dosages of threat agentsis
fundamenta to developing target requirements for materiel solutions across al commodity arees.

Investments are being made in the establishment of a comprehensve threat agent infrastruc-
ture, to acquire threat agents (both recognized and emerging), using chemica synthesis, biologica
manipulation, and procurement. Emphasisis placed on the characterization of the properties of threat
agents needed by Joint Service materiel and medical developers. Emphasisis aso placed on develop-
ing gppropriate sSmulants for use in the RDT& E process. Execution and funding of the work are
integrated among DoD and DOE performers and coordinated with the Intelligence Community.
Deliverables from this program are threat agents, technical data on threat agents, and smulants for
developmenta and operationd testing.

CW toxicology data support al commodity aress, a dl levels, including protection, decorn+
tamination, and detection. Primary data gaps include the lack of complete agent dose-response curves
and probit dopes. Secondary data gaps include the toxicology of mixtures found in munitions and of
by- products resulting from agent degradation or decontamination.

A multi-year program involving both the non-medica and medica communitiesis currently
underway to address the medical and operationa issues of low level exposuresto chemical agents.
Assessment, prevention, diagnoss, and treatment of possible persistent hedlth effects are centra
agpects of the medical program. The toxicologica emphasisis airborne exposure to low concentra-
tions of agent for exposure durations extending out to severa hours, determination of the lowest chem+
ical concentrations that are operationaly significant, and characterization of the concentration-time
response curve. Medicd emphasisis on the determination of exposure thresholds for effects from
chemica warfare agents. The order in which the agents will be addressed is responsive to user input
and requirements.

23 CONTAMINATION AVOIDANCE (Detection, I dentification and War ning)

The operationa concept of contamination avoidance includes NBC reconnaissance, detection,
identification, warning and reporting. Earliest possible warning is akey to avoiding NBC contamine-
tion. For fixed Sites where contamination cannot readily be avoided and for missons requiring opera:
tions in a contaminated environment, detection, identification, and warning are equdly criticd to ensure
that forces can (1) assume the optimal protective posture so that they can continue to sustain opera-
tionsand (2) rgpidly identify and decontaminate (if possible) affected areas, equipment, and personnd.
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Sensorsfor the individua warfighter and systems capable of detecting multiple agents and character-
izing new agents are being developed. Advances in technology are being pursued in chemica and
biologica standoff, early warning detection, miniaturization, interconnectivity, improved detection
sengtivity, improved interference rgection, improved logistics supportability, and affordability. The
following sections detail contamination avoidance science and technology efforts, modernization
Srategy, and Joint Service programs.

2.3.1 Contamination Avoidance Science and Technology Efforts

2.3.1.1 Goalsand Timeframes. Thegod of contamination avoidance isto provide red-time capa
bility to detect, identify, characterize, locate, and warn againg al known or validated NBC warfare
agent threats below threshold effects levels (see Table 2-2). To meet near term needs a number of
sensor technologies are being optimized while dternative detection technol ogies mature. Mid-term
technologies focus on developments to improve tactica detection and idertification capabilities for
both chemica and biological warfare agents. Far-term science and technology efforts focus on multi-
agent sensors for NBC agent detection and remote/early warning CB detection. These far-term
objective technologies seek to integrate chemica and biologica point and remote/early warning detec-
tion modulesinto a single system. Research and Development (R& D) efforts seek to optimize and
balance system sengtivity, Szefweight, cost, power consumption, signature and false darm rate. Ulti-
mately the god is direct integration of CB detectors as asSingle system into various platforms, and
command, control, communication, computer, and intelligence (C*1) networks.

Asidentified in the Defense Technology Area Plan and the Joint Warfighting Science and
Technology Plan, the following are Defense Technology Objectives (DTOs) focused on near and
mid-term science and technology gods.

Ongoing DTOs”

- Chemicd Imaging Sensor

- Biologicd Sample Preparation System for Biologica Identification
- Stand-off Biologicd Aerosol Detection

- Chemicd Biologicd Agent Water Monitor

- Biologicd Warfare Defense Sensor Program

- Activity-Based Detection and Diagnogtics

- Force Medica Protection/Dosimeter ACTD

- Terrorist Chemica/Biologica Countermeasures

Completed DTOs
- Laser Standoff Chemicd Detection Technology
- Chemica Add-On to Airbase/Port Biological Detection ACTD

2.3.1.2 Potential Payoffsand Transtion Opportunities. Future CB detection syssemswill provide
the capability to detect, identify in red time, map, quantify, and track al known CB cortamingtionin a
theater of operations. Thiswill enable commanders to avoid CB contamination, determine the need for
and verification of effective recongtitution procedures, and assume the appropriate protection required

* Complete DTO descriptions are provided in Volume |1, CBDP Performance Plan.
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to continue fighting and sustain their misson with minimal performance degradation and casudties. CB
detection technologies have dua use potentia in monitoring air pollution, noxious fumesingde
enclosed areas, and municipa water supplies.

Table 2-2. Contamination Avoidance Science and Technology Strategy

By 2002

By 2007

By 2012

Complete installation of the Joint Portal
Shield biological detection network sensor
systems at CINC fixed site locations and
transition to full production status
Complete demonstration of integrated
point biodetection capability (Advanced
Technology Demonstration)

Demonstrate lightweight (30% weight
reduction) chemical point detector in the
laboratory with a capability to detect and

Demonstrate Chemical Imaging Sensor for
wide area detection

Compl ete development of Joint Service
Lightweight Standoff Chemical Agent
Detector (JSLSCAD)

Compl ete development of Joint Service
Warning and Identification LIDAR
Detection (JSWILD/Artemis)

Complete devel opment of Joint Chemical
Agent Detector (JCAD)

Demonstrate integration of
chemical and biological
agent detection modules
into asingle sensor suite
Complete fielding of the
Block Il BBPDS

Complete devel opment of
CB water monitor

Initiate devel opment of the
Joint Modular Chem/Bio

identify awide range of chemical threat .
agents and high-threat toxic industrial
chemicals. Demonstrate enhanced aerogel- | «
based biological agent sample collection | ¢
capability. 1
Initiate development of the Joint Biological | «
Standoff Detection System (JBSDS) Block

Complete development of Block Il Joint
Biological Point Detection System (JBPDS)
Complete fielding of JBSDS Block |
Complete development of the BBSDS Block

Detection System
(IMCBDYS)

Complete fielding of Portal Shield
production systemsto 21 critical sites

2.3.1.3Major Technical Challenges. The mgor technical chalenges are in the areas of biologicd
collection, detection and identification, including remote/early warning sensing, improved agent dis-
crimination and quantification, sample processing, interferent (i.e., false postive and negative darms)
and ambient biologica background regjection, and genetic probe development. Size, weight, and pow-
er reduction of detectors, power generation and consumption, development of integrated biologica
and chemica detection systems, and the fusion of sensor data with mapping, imagery, and other data
for near red-time display of events are other areas of challenge.

There are two critical needs focused on biologica agent detection. Current technologies
require ahigh level of logistical support and lack discrimination in biological standoff detection.
The chdlenge in reducing logistical support slems from the dependence on reagents and size, weight,
and power requirements of the systems. Severd efforts are amed a providing minimum reagent
requirements with higher sengtivity, better stability, and fewer supporting reagents, and scientific and
engineering strategies to reduce size, weight, and power requirements, especidly in the sample collec-
tions components. There are severd factors directly limiting the ability to discriminate biologica agents
using standoff detection technologies. Key factorsinclude: (1) alack of fundamental datain under-
standing the spectra properties of biological warfare agents, (2) range limitations due to atmospheric
absorption, and (3) natura background interference. Over the last two years, a number of Strategies
and concepts have been devel oped to improve the discrimination capability of standoff detection for
biologicd materids. Further effortsin FY 02 and FY 03 will begin to vdidate the feasibility of providing
an enhanced leve of discrimination of biologica materid usng standoff detection.
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2.3.2 Contamination Avoidance M oder nization Strateqy

The increased |ethdity and heightened operational tempo of future battlespaces demand re-
sponsive NBC detection and warning capabilities in order to reduce force degradation caused by cont
tamination. These cgpabilities—which encompass NBC reconnai ssance, detection, identification, and
reporting—are critica for force readiness and will continue to be emphasized by the DoD community
in the near and far term. T able 2-3 shows the roadmap of DoD requirements for contamination avoid-
ance. While the near-term requirements meet service-pecific needs, those in the mid to far-terms
demondtrate the increase in joint development and modernization since the founding of the CBDP.

Early detection and warning are keys to avoiding NBC contamination. Asaresult, DoD is
concentrating RDA efforts on providing its warfighters redl-time capabiilities to detect, identify, quan
tify, and warn againgt dl CB warfare thrests below threshold effects levels. Red time detection of bio-
logica agents below threshold effects levelsis unlikely in the near to mid-term. Current emphasisison
developing lightweight, automated CB sensors capable of providing enhanced detection and early
warning of dl biologica and chemical threat agents. To meet the needsin the near to mid term, severd
stand-alone detectors and sensors are being developed. Developmentd efforts are focusing on system
miniaturization, improved sengitivity and specificity, agent characterization and range, decreased fase
alarm rate, and decreased operation and support cods. This focus will facilitate the integration of
chemical detectorsinto persona warfighter gear, chemica and biologica detectors onto various air,
seq, and ground platforms, and integration of detectors into automated warning and reporting net-
works. Table A-1 in Annex A provides an overview of RDA efforts and Service involvement.

The management chalenge involves the coordination and consolidation of numerous detection
and warning RDA efforts across the Services. This strategy, led by the JISMG through the Contam-
ination Avoidance Commodity Area Manager, resulted in the initiation of RDA efforts which shared
common technica goas, but were congtrained to Service unique reguirements. Management organi-
zaions and initiatives, such asthe Joint Program Office for Biological Defense (JPO-BD) and the Joint
NBC Defense Board are building Joint Service coordination across the misson area.

Since the establishment of the Joint CB Defense Program, the JISMG and JSIG, through the
Contamination Avoidance Commodity Area Manager, and with ass stance from JPO-BD, trans-
formed and consolidated 44 separate contamination avoidance devel opmentd efforts into eeven fully
coordinated joint projects. The Joint Programs are;

Automatic Chemica Agent Detection Alarm (ACADA).

Joint Chemica Agent Detector (JCAD).

Joint Service Lightweight Standoff Chemica Agent Detector (JSLSCAD).
Joint Service Warning and Identification LIDAR Detector (JSWILD/Artemis).
Joint Biologica Point Detection System (JBPDS).

Joint Biologica Standoff Detection System (JBSDS).

Joint Service Light NBC Reconnaissance System (JSLNBCRS).

Joint Warning and Reporting Network (MWARN).

Joint Chemicd Biologica Agent Water Monitor (JCBAWM).

Joint Portal Shield (JPS).

Critica Reagents Program.
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Table 2-3. Contamination Avoidance M oder nization Strategy

NEAR (FY02-03) MID (FY04-09) FAR (FY10-19)
Chemicd « Surface off-gas sampling capability « Improved, all-agent programmable | « Improved surface contamination
Point (ICAM) automatic point detection; portable monitor
Detection » Automatic point detection of nerve and | monitor, miniature detectors for « Detection of CB contaminationin
blister agents (ACADA) aircraft interiors; interior ship spaces; | water (Joint Chemical Biological
» Navy-Ship based improved automatic | wheeled and tracked vehicles; and Agent Water Monitor, JCBAWM)
point detection of nerve/blister (IPDS) individual soldiers (JCAD)
Biologica « Detection System, Biological Agent: » Complete development of Block Il | « Automatic point biodetection, to
Point Joint Portal Shield provides an JBPDS —increase number of agents | detect and identify; programmable
Detection automated network biological detection | detected and identified with increased | (JBPDS Block I1)
capability to protect high value fixed sensitivity, lower false positive rates; | « Automated, integrated detection of
sites. smaller and lighter with increased both biological and chemical agentsin
 Automatic long line source and reliability. asingle sensor package (Joint
point/mobile biodetection to detect and Modular Chemical/Biological Detector
identify bio-agents; programmable System, IMCBDS)
(JBPDSBlock 1) * JCBAWM (See above)
» Navy-Ship based Interim Biological
Agent Detector (IBAD)
» Army-Biological Integrated Detection
System (BIDS)
NBC Recon- * Improved NBC Reconnaissance « Lightweight passive stand-off » Automated biologica remote
naissanceand | Vehicle with remote/early warning and | detection for chemical agent vapors | detection and early warning
CB Remote and | data fusion capabilities (M93A1) (JSLSCAD) capabilities (JBSDS Block 1)
Stand-off * Limited long range particulate cloud » Add biological detection and iden- « Stand-off detection, ranging, and
Detection detection and tracking (LR-BSDS NDI) | tification capabilities (JSNBCRS P3l) | mapping of chemical vapors and
« Light reconnaissance vehicle aerosols (JSWILD/Artemis)
(JSLNBCRS) » Wide area detection
« Integrated NBC detection « Single, fully-integrated
(point/standoff)/identification/ multifunctional NBC Recon platform
sampling (Army-NBCRYV Block with NBC Unmanned Ground Vehicle
11/IAV-NBCRV) System (UGV S) capability (IAV-
» Automated biological remote NBCRV)
detection and early warning
capabilities (JBSDS Block 1)
Battle * Automated warning and reporting » Automatic NBC warning and « Integrated and automatic warning
Management (JWARN Phase 1) reporting interoperable with all and reporting (JWARN Phase l11)
Systems Services (JWARN Phase I1)
Radiation » Army-Compact, digital whole body « Stand-off radiation detection and
Detection radiation measurement (AN/UDR 13) measurement
« Portabl e radiation meter
1. All programs shown are joint or multi-service, unless indicated as a Service-unique effort (italicized text).
2. Where applicable, systems which meet requirements are listed following the entry.

2.3.3 Joint Service Contamination Avoidance Programs

Consolidation of Joint Service contamination avoidance programs has been completed. All
detection programs have been restructured to meet current multi- Service needs. Table 2-3 highlights
Joint programs, Service-unique programs are itdicized. Detailed descriptions of Joint contamination
avoidance programs are provided in Annex A.
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Chemical Warfare Agent Contamination Avoidance. An ACADA non-developmenta item
(NDI) isbeing procured for point detection of chemica (nerve and mustard) agent vapors. ACADA is
suitable for many vehicde-mounted and man-portable gpplications. A shipboard version of ACADA,
which addresses unique shipboard interferents, is being built to provide the Navy with an interim mon
itoring capability until JCAD isfielded. The Improved Chemica Agent Monitor (ICAM) is being pro-
cured and fielded for post atack monitoring of chemica agent vapors. The ICAM isthree times more
reliable than its predecessor and much ssmpler and cheaper to repair. Both the ACADA and ICAM
will be replaced by the JCAD.

JCAD provides point chemica vapor detection and isin Phase Il (Engineering and Manufac-
turing Development, EMD) of the acquisition cycle. JCAD will function as achemica point detection
system in order to accomplish avariety of misson requirements on multiple service platforms. The
requirements are for the detector to be considerably smaller (within 40 cubic inches) and lighter (2 Ibs.
or less) than the ACADA and to be configurable for avariety of gpplications, such asindividua sol-
dier detectors, post-attack monitoring, shipboard chemica agent monitoring, specid operations forces
gpplications, and aircraft interior detection. JSLSCAD provides passve standoff, on-the-move detec-
tion of chemical agent vapor and isin Phase Il (EMD) of the acquisition cycle. The JISLSCAD pro-
gramisajoint program with a Joint Operationa Requirements Document (ORD) approved by dl Ser-
vices. The basic JSLSCAD system (Operator display unit, scanner and sensor/electronics module)
will weigh gpproximately 50 pounds and occupy gpproximeately one cubic foot. The system may be
modified to accommodate a variety of requirements, including a360° x 60° scanner for Armored
Systems M odernization gpplications (tracked and whedled vehicles), a60° forward looking scanner
for Marine Corps helicopters and a gimba mount for unmanned aerid vehidle (UAV) contamination
avoidance roles. The Air Force' s primary use for this system will bein air base defense. The Navy will
ingall JSL SCAD on shipboard and arborne platforms and at high priority overseaingdlaions This
system will be fully evauated by dl the Services during EMD.

In the near-term, the Army, Air Force, and Marine Corps have agreed to focus on the devel-
opment of a Joint Service Light NBC Reconnaissance System (JSLNBCRYS). The proposed system
will consist of a suite of detectors required for a specific misson that could be easly integrated into the
platform of choice. Currently two configurations are proposed: alight and amedium version, to fulfill
expeditionary and armored mission profiles, respectively. The M93A1 NBCRSfulfills heavy require-
ments. The M93A1 NBCRS is being upgraded to include a chemica standoff detection capability and
other eectronic improvementsincluding data fuson.

In the far-term, the Army, Air Force, and Marines have agreed to a Joint Chemica Biologica
Agent Water Monitor (JCBAWM). JCBAWM s a system that will detect the presence of contam+
inants in potable water. A requirement for an agent water monitor has been identified by the Army, Air
Force, and Marines and a technology base program is underway. The operationa scenarios defined in
the JICBAWM ORD include source water, water distributions systems, and verification of water treat-
ment. The Army and Air Force have identified a need for an early warning and identification detector.
The Joint Service Warning and Identification LIDAR Detector (JSSWILD/Artemis) is a technology
base effort to address this problem. JISWILD/ Artemisis a laser-based standoff detection system
being devel oped to meet the need for the detection of chemicd liquids, aerosols, and vapors. Although
this system is much heavier than its passive counterpart (JSLSCAD), it provides the ability to detect
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chemicd agentsin dl forms—Iiquids, vapors, aerosols—as well as mgpping and ranging information.
Theintegrated multifunctiona platform technologies developed for the Interim Armored Vehicle—
NBC Reconnaissance Vehicle (IAV-NBCRV) will be leveraged to develop the NBC Unmanned
Ground Vehicle (NBC-UGV).

Biological Warfare Agent Contamination Avoidance. Currently, the Joint Program Office for
Biologica Defense (JPO-BD) manages the following biologica detection efforts:

(1) Joint Biologica Point Detection System (JBPDS), Block | and I1.
(2) Joint Biologica Standoff Detection System (JBSDS).

(3) Joint Porta Shield (JPS).

(4) Critica Reagents Program.

(5) Technology Transfer Program.

(6) Biologicd Integrated Detection Systems (BIDS NDI and P3l).
(7) Interim Biologica Agent Detector (IBAD).

Currently fielded systems include the Navy’ s rapid prototype shipboard detection system
(IBAD), the Joint Portal Shield that provides an automated networked biological detection system,
and the Army’ sland-based system (BIDS-NDI and P3l). The Army’s LR-BSDS NDI is a helicopter
mounted infrared LIDAR system for the detection, ranging and tracking of aerosol clouds that may
indicate a biologicd warfare (BW) attack. A reevauation of the user’ s requirements has led to the
termination of the follow-on effort, a P3| verson caled the Counterproliferation (CP) LR-BSDS.

The Air Base/Port Biologica Detection (Porta Shield) ACTD was developed and has
demongtrated the capability of an automated network of biologica detection systems to protect high
vaue fixed Stes againgt BW attacks. The system consists of a variable number of biologica sensors
forming a network under the command and control of a centralized command post computer (CPC).
The CPC communicates with and monitors the operation of each sensor. The sensor can detect and
presumptively identify up to 8 biologicd warfare agents Smultaneoudy in less than 25 minutes. The
system network increases the probability of detection while decreasing fase darms and consumables.
The Joint Portd Shidd (JPS) has been deployed to atota of nine sitesin Southwest Asa (SWA) and
Northeast Asa (NEA). Tweve additiond siteswill be fidlded with Porta Shield production systemsin
FY 02. BBPDS will be produced to meet each of the four Services needs for an integrated biologicd
point detector. This program is developing a standard biologica detection suite that will be integrated
on Service designated platforms. Fielding of the BPDS Block | is scheduled for FY03. In response
to the national emergency, PM-JBPDS has deployed a network of 8 Block | JBPDS systemsin the
Nationa Capitd Region. These LRIP Phase | systems were deployed in acommercid trailer config-
uration that was jointly developed and produced by the PM-JBPDS and the Edgewood Chemical/
Biological Center (ECBC) of the Soldier, Biologica, Chemicd Command (SBCCOM). These sys-
tems, referred to as the Homeland Defense Trailer (HDTR), were deployed November 28, 2001 and
were fully operationd on December 3, 2001. This deployment may serve as a method to collect
additiona effectiveness and suitability detato support the acceleration of an Army-only operationa
test and evauation in June-July 2002 (IOT&E for the other Services will take place on or about
October—November 2002).
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In addition, the Critical Reagents Program (CRP) supports dl services within DoD to include
DoD first responders and NATO countries. The CRP consolidates dl DoD antibody, antigen and
gene probe/primer developments and requirements. The CRP is tasked with ensuring the availability of
reagents critical to the development, test and operation of biologica defense systems; supporting
research, development and acquisition efforts to ensure the best possible reagents are available against
current and emerging threat agents and producing Hand Held immunochromatographic Assays
(HHAS) and DaoD Biologicd Sampling Kits. The CRP aso maintains a rigorous quaity assurance and
qudity control program and ensures the security of the aforementioned CRP products.

The CRP ensures the quality, availability, and security of BW reagents, HHAs and DoD Bio-
logicd Sampling Kits, which are critica to the successful development, test, and operation of DoD
biological warfare detection systems and medica biologica diagnostic products. The program main-
tains an R& D effort to ensure the best possible reagents are available for use againgt both current and
emerging threats and to include andysis of commercidly available reagents and technologies. The CRP
has indtituted a program-wide quality assurance program and addresses relevant security issues. The
CRP consolidates dl DoD antibody, antigen, gene probe/primer, HHA, and DoD Biological Sampling
Kit developments and requirements. The CRP currently has reagents and HHAS to detect ten BW
threat agents from the ITF-6A threat list. The CRP provides required reagents and HHAS to support
fielded DoD BW detection systems (BIDS NDI and P3I, XM-99 Joint Portal Shield, IBAD, and
DaoD Biologicd Sampling Kits) and developmenta systems (BBPDS), as well as the detection needs
of other Federal Agenciesand NATO allies. The next three years requires the development of 12
additional reagents to support the development and fielding of JBPDS Block 11 and the development
of environmenta and diagnostic molecular reagents for the BAIDS. Outlying years will focus on the
development of reagents to identify new and emerging threets and on the procurement of improved
reagents to replace older stocks.

From 5-29 September 2000, the JPO-BD, in conjunction with the United States European
Command (USEUCOM ), conducted atechnical and operational assessment of the Joint Biologica
Remote Early Warning System (BBREWS) ACTD. The BREWS ACTD was comprised of an
integrated suite of components, organic to atactical unit, designed to detect, idertify, and warn of
on/off target point biologicd atacks (e.g., Scud missles). The principle finding from the assessment
was that BREWS was not successful in demongtrating the required capabilities with sufficient func-
tiondity, reliability and maturity to warrant congderation as aresdua within the operationa units under
USEUCOM. The BREWS ACTD was completed in January 2001 with no residua equipment
fielded.

In the mid-term the JPO-BD will develop the BPDS Block 1. This operationd level biologi-
ca detection system will provide sgnificant enhancements in number of agents detected and identified
with increased sengtivity and lower fase pogtive rates. The sysem will be smdler and lighter with
increased rdiability. The JPO-BD will dso begin development of the next generation biologica stand-
off detection system. The Joint Biologicd Standoff Detection System (BSDS) will be the firgt joint
biologica standoff detection program. JBSDS will be capable of providing near real time detection of
biologicd atacks/incidents and standoff early detection/warning of BW agents at fixed sites or when
mounted on multiple platforms, including NBC reconnai ssance platforms. It will be capable of pro-
viding standoff detection, ranging, tracking, discrimination (bio vs. non-bio) of BW aerosol clouds for
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advanced warning, reporting and protection. BSDS will augment and integrate with existing biologica
detection systems to provide abiological detection network capable of near red time detection and
warning, theater-wide, to limit the effects of biological agent hazards against U.S. forces at the tactical
and operationa leve of war. The JPO-BD will use an evolutionary acquisition strategy for the BSDS
program with block developments. JBSDS Block | will provide an initid operationdly useful and
supportable capability in as short atime as possible. BSDS Block |1 will operate on the move,
increase range and sengtivity while decreasing weight, power, and size over the JBSDS Block I.

In the far-term, chemica and biologica detection will be integrated into asingle system. The
Joint Modular Chemica and Biologicd Detection System (IMCBDY) is envisoned to be modular,
miniaurized, multi-technology, automated system capable of detecting al CW/BW agents. The
JMCBDS s envisoned to integrate advanced chemical detection with miniaturized biologicd point
detection capabilities into asingle system. It will automatically warn troops and provide fused sensor
datato IWARN.

2.3.4 NBC Battle M anagement

The Battle Management area seeks to devel op the capability to use automatic collection and
fuson of medicd and non-medica information from al NBC defense assets throughout the battlespace
and integrate that with other relevant baitlespace information and C*l systems. It will integrate threst
information, NBC sensor and reconnai ssance data, protective posture, environmenta conditions, and
other data pertaining to the NBC conditions in the battlespace. The end result of this capability isthe
rapid dissemination and display of operationaly meaningful information to commanders and units at all
levels to support decision making related to joint force protection, retoration of operational tempo,
and casudty care treatment.

Warning and reporting is a critical component of this capability. It provides the critica link
between NBC detection and NBC protection and provides Stuationa awareness to the commander.
Warning and reporting provides the hardware and software to connect detection systems into the
overal command and control architecture. Additionaly, it provides modeding and smulation capabil-
ities to enhance hazard forecasting and assessment. The god of warning and reporting is to provide
aufficient, accurate, and timdly information to commanders a al leves through early and direct warning
cgpabiilities so they assume appropriate protective postures and develop options to continue missior:
essentia operations.

The Services have agreed to expedite development of this capability by integrating ongoing
hardware and software into a Joint Warning and Reporting Network (JWARN). This network will be
compatible with, but not duplicate, al C*l equipment, both current and developmental. The WARN
Phase | effort began fidding the first version of softwarein FY98. The WARN Phase |l EMD effort
commenced in FY01. Thiswill address hardware and software integration onto Service designated
platforms and ingtdlation at fixed gtes.

An integrated warning and reporting network will enhance the overal gpproach used in the
chemical biologica defense drategy. The enhancements will come from awarning and reporting
network that islinked to numerous point detectors, such as JCAD, which can identify and quantify
chemica threats, and which are cued by early warning systems, such as JSLSCAD and
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JSWILD/Artemis. The information from all the sensor syslemsin the operationd theater becomes
available to various command levels with appropriate levels of resolution determined by the command
decison needs. For example, afixed facility commander can determine the gppropriate level of pro-
tective posture by monitoring the direction of an ongoing attack or the effects of weether in moving
contamination in apost atack Stuation.

2.3.5 Other Contamination Avoidance Programs

Detection and warning requirements have various misson profiles and technica specifications.
While in some ingtances the development effort may leverage the technicad achievements of aclosdy
related detection and warning project, the gpplication beyond its intended mission is limited and
accordingly supports only one or afew specific requirements. The Navy awarded a production con
tract in FY 97 for the Improved (chemical agent) Point Detection System (IPDS), and began inddla-
tionin FY99. IPDS s used to automaticaly detect and darm in the presence of chemicd agentsin
vapor form and will provide continuous detection and aarm cgpability in the harsh shipboard environ-
ment. The IPDS replaces the existing shipboard Chemica Agent Point Detection System (CAPDS),
improving detection thresholds, response time, rejection of shipboard interferents, and adding the
capability to detect mustard agents.

The Marine Corps conducted a Force Medical Protection/Dosimeter ACTD, the goa of
which was to develop an individualy worn sampler that can measure and archive exposure levels of
chemica and biologica agents. The objectives of the system were to warn the wearer, provide red-
time analyds of chemicd agents, and trgp biologicd agents for later analyss.

2.3.6 Defense Advanced Resear ch Projects Agency (DARPA) Programs

There are four related programs currently ongoing within DARPA that contribute to the
development of advanced sensor technology: BW defense environmental sensors, tissue-based
biosensors, microfluidic molecular systems, and pathogen genome sequencing.

DARPA BW Defense Environmental Sensors Program. DARPA is developing technologiesto
enable bioagent detection and identification. Technologies usng universal polymerase chain reaction
(PCR) probes are being developed to permit the detection and identification of known threats aswell
asto provide significant potentia for identifying engineered agents. Another effort, seeking to use ribo-
somd RNA to diminate the need for amplification, is developing amultiplexed chip to reved BW
agent family, genus, and species on asingle chip; the chip is structured to take advantage of the envi-
ronmental hierarchical phylogenetic classfication of microorganisms. A mass spectrometer is being
miniaturized for potentid use in identifying BW agents and contaminants without the use of liquids, with
the god of establishing end-to-end time faster than one minute. A desktop mass spectrometer using an
infrared (IR) laser andlysis of the biological sample has been developed by DARPA and commercid-
ized for andyss of biologica agents. These systems will be automated for unattended operations.
Detection technologies that provide information on BW agent pathogenicity, antibiotic resstance and
viahility are d'so being developed under the DARPA biologica detection program.

DARPA Activity Detection Technologies Program. DARPA is exploring the development of
activity detection systems which report on functiona consegquences of exposure (mechanism and
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activity) to awide spectrum of chemica or biologica toxins, whether they are living or deed, or
whether they have been bioengineered and are currently undetectable by other means (antibodies,
nucleic acid sequencing). These systems incorporate enzyme based, cellular or tissue based assays,
and a number of technica issues are being addressed in the program including (1) the fabrication of
biocompetible matrices and interfaces for the long-term retention of cdll and tissue function, (2) pattern
recognition from critical pathways responsible for the processing of toxins, (3) sampling strategiesto
accurately extract and present the toxin from air, liquid, or solid samples, and (4) systems integration
into afunctiona device. One current focus of the program is the use of neurond and immunologica
cdls and tissues as detectors for such devices. Engineering of cells and tissues of these origins, inclu-
ding stem cdlls, is proceeding in order to optimize sensor performance requirements and fabricate
prototype devices for testing and eva uation.

DARPA Microfluidic Molecular Systems Program. Micro totd analyss systems are being devel-
oped through focused research on microfluidic, chip-scae technologies. Automated sample collection
and sample preparation are key front-end processes for early biologica agent detection, whether it is
by immunoassays, DNA assays, or tissue-based assays. To scae down these processes into mini-
aturized, multiplexed detection systems, microfluidic chip-scae components need to be devel oped.
Microfluidic components/devices currently being developed by DARPA include chip-scae micro-
pumpsivaves, particle separation filters, fluidic interconnects, fluidic manipulation of hybridized
microbeads, controlled mixing/dosing, etc. Severa demongtrable handheld prototypes, such asa
programmable microfluidic system for remote sensors, are currently being tested.

DARPA Pathogen Genome Sequencing Program. DARPA is sequencing the genomes of high
threat BW agents. This effort, undertaken with broad community interaction, will support DARPA
BW Defense research activities and isintended to satisfy the needs of DoD components, the Intel-
ligence Community, and other governmenta organizations. Interest is focused on BW pathogens, and
selected non-pathogenic near neighbors thought to be important to establish abasisfor low fdsedam
detection and identification. The work aso contributes to the development of advanced unconvertion:
a pathogen countermeasures.

24 MODELING AND SIMULATION (M&YS)

Chemicd and Biologicd Defense (CBD) Modding and Smulation provides tools for the
Warfighter to fundamentaly understand a specific challenge and evauate proposed solutions. It is
intended to provide the warfighter with afull spectrum of capabilitiesto perform hazard analyses,
operaiond effects analyses, amulation based acquisition, and accurate training when the use of live
chemicd or biologicd agentsis not available dueto legd, ethical, financid, or other condraints.
Models and smulations are used to provide Stuationa awareness, to provide hazard warning and
prediction, and for planning or modification of operations. In the future, modding and smulation will
be used to provide warfighters and decison makers a every level of command with the ability to
andyze courses of action immediately prior to or in concert with combat need. In addition, modeling
and smulation information systems aid in the assessment of Joint and Service doctrine, training,
materiel development, and equipment design (i.e., Smulation Based Acquisition). They are aso used
in warfighter training and the training of battle staffs using larger conflict Smulaions. In the latter
aspect, they are used to perform and support andyses of CBD operations within the context of larger
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military operations. Models are dso critical components of sensor systems, such asthe Joint Warning
and Reporting Network and Command and Control (C2) systems that function by taking sensor
output Sgnas and processing them into meaningful command information. 1t aso supports Smulation
based acquisition in the development of criticdl NBC defense capatiilities. Modding and smulation is
essentid to reduce cogts, shorten devel opment schedules, and improve system performance. Thus,
models and smulations can be either sland-aone systems or imbedded within other software and
hardware systems.

The following sections provide a summary of modding and smulation science and technology
efforts, modernization strategy, and Joint Service Programs.

2.4.1 M& S Science and Technology Efforts

M& S technology base efforts are provided by arefocused business area—Information
Systems Technology. This business areaincludes four sub-areas to fully meet the JFOCs required by
the CINCs. The JFOCs focus on capabilities to provide improved battle management,
characterization of the CB environment, information systems, and smulation based acquisition. To
provide improved characterization of the CB environment, efforts are continuing to provide advanced
hazard assessment methodologies, address specific environmenta flow regimeissues (such as high
dtitude and urban trangport and diffusion (T& D) methodologies) and support first principles physics,
chemigtry, and meteorology efforts. Battle Management information systems technologies are
addressing operationd effects and processes for fixed Site smulations, as well as, advances in conflict
smulation methodologies and digtributed information systems. The technology base efforts dso
collaborate with the wegpons effects, medical and larger DoD Modding and Smulaion communities
to address source term and toxicology, interoperability and architecturd issues. [NOTE: Digpersonis
the combination of T&D. T&D only refersto the airborne behavior of a contaminant. The DoE uses
transport and fate to address additional physica processes. Hazard assessment includes dl of these
factors, plus the inclusion of source characterization and toxicity.]

2.4.1.1 Goals and Timeframes.
The gods of CBD M& S science and technology efforts are as follows:

support the warfighter directly through existing C*I networks and information systems,
support the operationd and nationa command authority with CBD environment decison
systems,

support DoD leve theater and warfare smulation efforts, and

support materiel acquisition programs with Smulation Based Acquisition (SBA) tools and
architectures.

Table 2-4 shows specific efforts supporting theses goals. Current modeling capabilities are
designed to support warfighter efforts to conduct scenario smulations prior to engagements and to
tranin aredisic manner. Recent advances dlow CBD plaming to be folded into larger conflict
smulation and consequence management tools. SBA tools will be used for detectorsin conjunction
with other CBD environment models to assess acquisition strategies for severa Service/Joint detector
and platform acquigtion programs. The next generation T& D methodologies will provide a multi-
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fiddlity capability, which will dlow the warfighter increased flexibility and more responsveness to
threat and hazard predictions. The far-term cgpabilities will include a near-real-time operationd hazard
prediction capability. An ongoing effort in modeling is the incorporation of specific advancesin the
characterigtics of contamination avoidance, decontamination, medical and protection systemsinto
modd s S0 that warfighters are able to evauate and plan for advances. Integrated conflict smulation
cgpabiilities are aso envisioned to meet theeter and strategic Smulation requirements.

Table2-4. Moddling & Simulation Science and Technology Strategy

By 2002 By 2007 By 2012
» Demo improved VLSTRACK « Demonstrate and transition MESO » Demonstrate advanced system
Version 3.1 and CBW-CFX methodologiesto architectures for JEM and JOEF
« Continue effortswith MESO JEM  Demo real-time, course-of-action
and CBW-CFX technologies | « Demo and transition STAFFS and decision making options technology
» Demo-Fixed Site (STAFFS) NCBR Simulator to JOEF « Demo Micro scale weather forecast
capability « Demo and transition IMNBCDST to hazard prediction capability
» Demo multi-fidelity M&S JOEF « Demo mobile forces CBD ops effects
capability « Detection SBA application capability
« Initiate JEM acquisition transitioned to VPS « Demo emerging advanced info
program « Collective Protection SBA systems technol ogies
» Provide VLSTRACK, HPAC applicationto VPS  Decontamination SBA applications
and D2PC methodol ogies to « VERTStransitioned to TSC Block | transitioned to VPS
JEM » Demo emerging advanced info
system technologies

Defense Technology Objectives (DTOs) with an M& S focusinclude DTO CB.43, Chemica
and Biologicd Warfare Effects on Operations, and DTO BE.10, High-Resolution Meteorologica
Nowcasting for Chemica/Biologica Hazard Prediction. This objective isto develop a generd-
purpose model of the operations of large fixed-Site facilities [air bases, agrid ports of debarkation
(APODs) and segports of debarkation (SPODs)], with the capability to represent chemica and
biologicd warfare (CBW) attacks and their operational impacts.

2.4.1.2 Potential Payoffs and Trangtion Opportunities. Future CB M&S systems will comple-
ment CAISR sysemswith alevd of Stuaiona awareness unknown & this time: accurate information,
knowledge, and predictions of threats, the environment, operationd aternatives and effectsin red
time, accelerated time, or as required. Thiswill enable commandersto cortral the baitle, analyze the
need for CBD actions, verify effective deployment of CBD assets and reconstitution procedures, and
assume the appropriate protection required to continue operations and susain their misson with mini-
mal performance degradation and casudties. CB M& S technologies have dud use potentid predicting
and responding to civil support events such asterrorist activities, ar pollution, Toxic Industrial Chem+
icd (TIC) and Toxic Industrid Materid (TIM) releases both outside and inside enclosed areas, and
municipa water supplies. The key payoffs of M& Sinclude: (1) commanders and battle staffs better
trained and able to andyze dternate courses of action with advanced smulations, (2) less confusion
and more consstent decison making via use of afederation of anaytica and red time CBD environ
ment M& Stoals, (3) CBD systems and operational concepts that match requirements more closdy
because warfighter feed back is captured earlier in the development cycle under the tenets of SBA,
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and (4) advanced hazard prediction and human effects modeing that has dua use potentid in aiding
civilian responders or planners to prepare for or respond to terrorist attacks and industria accidents.

2.4.1.3 Major Technical Challenges. The mgor technical chalenges for M& Sinclude the follow-
ing: (1) modding and vaidating the effects of complex and urban terrain on CB hazards, (2) modding
and vaidating high dtitude threet intercept effects, (3) modding and validating human effects and small
unit behaviorsin a CB environment, (4) modeding and validating effects of low level and long term
exposures, (5) effectively quantifying the effects that CBW has on complex fixed Ste operations,

(6) integrating CB effects and operations with C4l systems for training and operations, (7) interjecting
CB effectsinto combat and materiel evaluation amulations with adequate fiddlity without bringing the

samulaionsto a sanddtill, and (8) developing engineering level models of CBD equipment that can
participate in distributed Smulations to support SBA from inception to system retirement.

2.4.2 M oddling and Simulation (M& S) M oder nization Strateqy

During FY 2001, the JISMG and the JSIG prepared a Draft Modeling and Smulation
Master Plan that details the modernization strategy and RDA efforts for M& S within the CBDP.

Table 2-5 shows the roadmap of DoD requirements for modding and smulation.

Table 2-5. Modding and Smulation M oder nization Strategy

NEAR (FY(02-03) MID (FY04-09) FAR (FY10-19)

Hazards  Counterforce hazard prediction (HPAC * Integrated VLSTRACK, HPAC, * Multi-fidelity hazard
Analysis 4.0) and D2PC hazard prediction and prediction, to move at will from

* Passive defense hazard analysis effects capability (JEM Block 1) global, to theater, to battle, to

(VLSTRACK 3.1) * Increase capability to analyze building, to individual scale

« High altitude intercept analysis (PEGEM) | high dtitude intercepts and urban analyses (JEM Block 3)

 Urban environment analysis (MIDASAT) | environments (JEM Block 2) * Micro-scale event analysis

* CONUS facilities analysis (D2PC) (JEM Block 4)
Operational « Fixed site analysis (STAFFS) * Integrated fixed site and medical » Mobile forces simulations
Effects » Medical resources analysis (CREST) simulations with WARS and incorporated into the federation
Analysis » Mobile forces analysis (NCBR Simulator) | JSIMS (JOEF Block 1) (JOEF Block 2)

» Automated C4l system
integration (JOEF Block 3)
Simulation » Navy-Ship based analysis (CWNavSim) * Detection (VPS Block 1) * Protection and
Based « Point and stand-off detector systems * Biologica detection and decontamination (VPS Block
Acquisition (NCBR Simulator) identification capabilities (VPS 3&4)
Systems Block 2)
Training « Virtual Emergency Response Training * VERTS Capability * Integrated training systems for
Simulation System capability (VERTS TSC) (TSCBlocks 1 and 2) battle staffs and commanders
Systems * Individual and crew training (TSC Block 3)
systems (TSC Block 2)

The Magter Plan dso highlights coordination efforts with other organizations throughout the
Department. As aresult of the oversght responghilities for dl DoD CBD M& S efforts being assigned
to the DATSD(CBD) in November 2000, there were several key changes to the CBD M& S pro-
gram. The CBD M& S program includes efforts from basic research through full scae engineering and
manufacturing development. Thisisin contrast to past efforts that were limited to technology develop-
ment and the fidlding and support of technology products by the scientists who created them.
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Guidance provided by the DATSD(CBD) in January of 2001 directed the initiation of the first M&S
acquisition program, the Joint Effects Modd (JEM). This program is based upon the proven technol-
ogies of existing agent hazard assessment models and the emerging operationd requirements docu-
ment, which articulates the Joint Service needs. The JEM program achieved Milestone A in May

2001. With the start up of thisinitid M& S acquidtion program, the Services and CINCswill receive a
system that not only meets their needs, but that will o receive training support in the future. 1t dso
crestes the trangition program for emerging technologies and capabilities to assure the warfighter that
they receive the best capability, for the best vaue, at the earliest time.

In 2002, the Joint Operationa Effects Federation (JOEF) program was introduced into the
POM process. Thisisamilestone in that JOEF will be the acquisition program to address the entity-
based operationd andysis requirements. JOEF will initiate and coordinate dl efforts associated with
providing the warfighter with the information system required to predict the operational consequences
of agiven CB hazard event. JOEF will use JEM to predict or andyze the nature of the hazard area,
but will take that information and use a federation of other models and smulations to meet a specific
operationa commander’s or other authority’ s needs. The combination of JEM and JOEF will meet the
entire spectrum of the users needs for analyticd M& S systems.

Andyss and training are the keysto being prepared for and responding to aCB event. Asa
result, DoD is concentrating RDA efforts on providing its warfighters and decision makers with andyt-
ica systemsto predict or forensgcdly andyze events and courses of action for the full spectrum of CB
threats. In the near term, efforts are focused on taking advantage of our decade of technology devel-
opment in hazard assessment methodol ogies to provide interim accreditation for anumber of andyss
regimes. In addition, effortsin operationd effects and SBA will be prepared to trangition to full scae
development programs. In the mid-term, firgt priority has been given to trangtioning the most mature
technologies to the new start JEM and JOEF programs. These will provide accredited, common use
hazard information systems by the years 2005 and 2007 respectively. Largely due to the maturity of
the technologies, requirements and the vision for them, the SBA and Training Systems Capability
(TSC) will be addressed behind those for andlyss. However, both SBA and TSC are dso functiondly
and structuraly dependent upon the andlytica systems so adelay in their start is gppropriate. Table
B-1in Annex B provides an overview of RDA efforts and Service involvement.

The management chalenge involves the coordination and consolidation of numerous previoudy
uncoordinated RDA efforts across the Services and Agencies. This strategy, led by the JISMG through
the M&S CAM, established in April 2000, has dready resulted in the initiation of the above
mentioned Joint Service RDA efforts.

2.5 DECONTAMINATION

When contamination cannot be avoided, personne and equipment may need to be decontami-
nated to reduce or eliminate hazards after NBC wegpons employment. Decontamination systems pro-
vide aforce restoration cgpability for units that become contaminated. Modular decontamination sys-
tems are being produced to provide decontamination units with the cgpability to tailor their equipment
to specific missons. Technology advances in sorbents, coatings, catayss, and physica removad will
reduce | ogigtics burden, manpower requirements, and lost operationa capability associated with
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decontamination operations. The following sections detail CB decontamination science and technology
efforts, modernization strategy, and Joint Service programs.

2.5.1 Decontamination Science and Technology Efforts

2.5.1.1 Goalsand Timeframes. The god of decontamination science and technology isto develop
technologies that support two key Joint Future Operationa Capabilities (JFOCs): (1) the RC-EL
(Restore - Equipment/Facilities/Large Areas) JFOC, and (2) the RC-LG (Restore - Logistics)
JFOCS. These capabilities will diminate toxic materids or their effects without performance degrada-
tion to the contaminated object, are non-corrosve, environmentaly safe, and lightweight (see Table
2-6). This area includes decontamination of personndl, individua equipment, tactical combat vehicles,
arcraft, facilities, and fixed stes. Decontamination technologies currently being pursued include
enzymes, norchlorine based oxidants, catalysts that improve reactivity, decontaminants thet are
effective in both fresh and brackish water, improved reactive sorbents, and nanoparticle technology.
Supercriticd fluid technology, nornozone depleting fluorocarbons, and solvent wash technologies are
being investigated for sensitive equipment decontamination, while therma gpproaches, solvent wash
technologies, and plasma are among the candidates being evaluated as a decontaminant for interior
spaces of vehicdles such as arcraft. Enzyme-based decontaminants that are nontoxic, non-corrosive,
and environmentaly safe are being pursued through DTO CB.09, Enzymatic Decontamination. New
oxidative decon formulations that are effective againgt both chemica and biological agents are being
developed through DTO CB.44, Oxidative Formulations. These potentia decontaminants will also be
nontoxic, non-corrosve, and environmentdly safe.

Contamination control involves investigating procedures that minimize the extent of
contamination pickup and trandfer, and maximize the ability to diminate the contamination pickup o+
the-move as well as during decontamination operations. During the last year, increased emphasis has
been placed on aircraft decontamination, especidly analyzing materid compatibility concerns, as part
of the Joint Service Sensitive Equipment Decontamination program, the RestOps ACTD, and other
DoD sponsored studies,

Table 2-6. Decontamination Science and Technology Strategy

By 2002 By 2007 By 2012
Demo improved sorbent - Sensitive Equipment Decon - New self-decontaminating
delivery systems Systems materias
Aircraft Interior Decon - Demonstrate concentrated - Improved thorough decon
procedures enzymatic and oxidative materias
Demonstrate Fixed Site decontaminants - Aircraft and other vehicleinterior
decontaminants - Fixed Site applicators decontamination
Demonstrate the next generation of
reactive sorbent powders

2.5.1.2 Potential Payoffs and Transtion Opportunities. The payoff from enhanced decon-
taminants and decontamination syslems will be new non-corrosive, non-toxic, non-flammable, and
environmentaly safe decontamination sysems suitable for atimely imination of CB agents from dl
materias and surfaces. This ability will alow forces to recongtitute persomnd and equipment more
quickly to increase combat efficiency and lessen the logigtic burdens. In the future, reactive coatings
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may alow the continuation of combat operations without the need to disengage for decontamination.
Dua use potentid for chemica agent stockpile as well as environmenta remediation, especialy those
dedling with pesticide and toxic industrid chemica contamination, is being exploited.

2.5.1.3 Major Technical Challenges. There aretwo principa technica difficulties associated with
this effort. The firdg is the development of decontaminants that are reactive, non-agueous, non-corro-
sve, safe for use on sengtive equipment, able to decontaminate a broad spectrum of chemica and
biologicd agents, environmentaly safe, and pose no unacceptable hedth hazards. The second tech-
nica difficulty isthe development of decontamination systems that effectively clean al surfacesand
materids, while a the same time reduce the manpower and logistics burden.

2.5.2 Decontamination M oder nization Str ategy

Decontamination systems provide a force restoration capability for contaminated units. Exist-
ing capabilities rely upon the physica application and rinse down of decontaminants on contaminated
surfaces. Exiging systems are effective againgt awide variety of threat agents, yet are dow and labor
intensve and present logigtica, environmenta, materid, and safety burdens. In addition, existing sys-
tems are inadequate for e ectronic equipment decontamination, deficient for large area, port, and air-
field decontamination, and rely on Decontamination Solution 2 (DS2) and water. To improve capabil-
itiesin thisfunctiond area, the Joint Services have placed emphasis upon new decontaminating tech
nologies that reduce existing manpower and logistics requirements. These technologies are safer on the
environment, the warfighter, and equipment. Table 2-7 shows the roadmap for modernizing decon
taminaion sysemsin DaD.

The goa of the NBC decontamination program areaiis to provide technology to remove and
detoxify contaminated material without damaging combat equipment, personnd, or the environment. In
FY 99 the RDA community worked with the Joint Staff and Services' operations community and
completed a Decontamination Master Plan that provide aroadmap that integrates RDA effortswith
non-RDA efforts, including policy, doctrine, stlandards, and revised tactics, techniques & procedures.
Research and development of non-corrosive, dl-agent multipurpose decontaminants and
decontaminating systems for combat equipment, aircraft, and persond gear remains a priority.
Alternative technologies, such as sengtive equipment decontamination methods and large-scale
decontamination systems attract interest across the Services. Table D-1 in Annex D provides an
overview of Joint Service RDA efforts and Service involvement.

In order to improve interagency coordination with decontamination S& T efforts, the RDA
community worked with the Defense Threat Reduction Agency (DTRA), the Defense Advanced
Research Projects Agency (DARPA), and the Department of Energy to develop an integrated
decontamination RDA plan. This plan dlows agency leaders and researchers to have vighility across
current and planned RDA efforts to avoid duplication of effort, identify relevant research performed by
other agencies, and establish meaningful collaborative efforts.
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Table 2-7. Decontamination Moder nization Strategy

NEAR (FY02-03) MID (FY04-09) FAR (FY10-19)
Personal * More reactive, high capacity  Non-caustic, non-corrosive
Equipment (| adsorbent (M291/M295) decontaminant for personnel
Decontam- ||« Army-Higher efficiency decon and equipment
inants methods (Sorbent Decon)
Bulk * Non-caustic, non-corrosive, easy | « Decontaminants for fixed sites | « Mission tailored decontaminants
Decontam- || to store and manufacture » Navy -Less caugtic capability |« Navy -Contamination resistant
inants multi purpose decontaminants shipboard materials

« Army -Environmentally acceptable
replacement for D2

* Army -Enzymes for chemical agent
decontamination

Expedient » Auto-releasing coatings, « Sdf-decontaminating, auto-releasing
Délivery reduces skin contact hazard & | coatings; reduces man-power and logistic
Sy stems labor requirements requirements eliminates skin contact
hazard
Deliberate |« High pressure water wash; mech- | « Rapid large scale decon « Vehicle interior decon capability
Délivery anica scrubber; improved decon- capability for fixed sites; « Supercritical fluid decontamination
Systems taminant dispenser (increased reduced manpower and logistic | apparatus
vehicle throughput) burden * Army -Waterless decon capability for
e Army -High pressure hot water | « Non-aqueous capability for electronics and avionics
washing and decontaminate electronics, avionicsand other | « Air Force - Sensitive equipment
scrubber capability; reduced water, | sensitive equipment decontamination system for aircraft
labor, and logistic burden interiors

(M21/M22 Modular Decon System)

1. All programs shown are joint or multi-service, unless indicated as a Service-unique effort (italicized text).
2. Where applicable, systems which meet requirements are listed following the entry.

2.5.3 Joint Service Decontamination Programs

The Army has developed the M291 skin decontamination kit as a replacement for the
M258A1 decontamination kit for al Services, and has introduced the M 295 for improved personal
equipment decontamination. The M295 provides the warfighter a fast and non-caugtic decontamina-
tion system for personal gear. A new adsorbent which is more reactive and has higher capacity of
absorbing contamination was devel oped and completed to improve the performance of the M295 kit.
The M295 kit filled with the new sorbent became available for requigition in January 2000.

In the near- and mid- term, DoD continues to research new multi- purpose decontaminants as
areplacement for bulk caustic Decontamination Solution 2 (DS2) and for corrosve High Test Hypo-
chlorite and Super Tropica Bleach. New technologies, such as reactive decontaminating systems,
enzyme-based formulations, and enhanced sorbents are being explored and may offer operationd,
logidtical, codt, safety, and environmental advantages over current decontaminants. Present shipboard
chlorine-based decontaminant solutions pose an unacceptable corrosion risk to Nava aircraft. Current
procedures require the use of fresh water and normal aircraft detergent solutions.

Idedly, new decontaminant formulations must be extremdy reactive with dwell times of under
15 minutes and be effective at apH below 10.5 in order to eliminate the corrosion risk. Potential new
solutions- based gpproaches consst of organic, aqueous and mixed organic-agueous systems, which
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use catalytic and oxideative chemigtries. Some promising decontaminants under consderation are
organized assemblies incorporating monoethanolamine-type moieties, non-chlorine containing
oxidants, such as stabilized peroxides, peroxycarboxylic acids and dioxiranes, and liquid durries or
suspensions of nanoparticles in organic solvents.

In the far-term, the Services are seeking non-agueous decontamination systems to provide for
sengitive equipment decontamination a mobile and fixed Stes. Advancements during the last 18
months in plasma- based systems appear promising for these types of gpplications. Additionally, there
isinterest and exploratory research in coatings which can reduce or eiminate the necessity of manud
decontamination. The ultimate god of this coatings effort isto develop a chemicdly or possibly
electricaly reactive coating to apply on equipment when operating under high CB threat conditions.
This coating would then provide immediate decontamination on contact with CB agents, thus reducing
the hazard without any actions required at that time by the warfighter. A detailed description of the
decontamination projectsis provided in Annex D.

2.5.4 Other Decontamination Programs

In the near-term, the Army is producing the Modular Decontamination System (MDS) to
enhance vehicle decontamination. The MDS will support thorough decontamination for ground forces
and possess mechanica scrubbing and improved decontaminant dispensing capatiilities. It will dso
offer areduction in Sze, weight, logistics burden, and workload requirements over existing decortam:
ination systems. Similarly, the Marine Corps has procured and is fielding an M17 Lightweight Decon
tamination System that can be operated with Military Standard fuels. The M 100 Sorbent Decon Sys-
tem is scheduled for fieding in February 2002. This decontamination system replaces the M11/M 13
DAP and associated DS2 used in immediate decon. This system consists of a non-toxic and non
corrosive, powder-based system that provides greater coverage than the M11 at 33% less weight.

26 PROTECTION

When early warning is not possible or units are required to occupy or traverse contaminated
environments, protection provides life sustainment and continued operationd capability in the NBC
contaminated environment. The two types of non-medica protection are individua and collective.

Individual protective equipment includes protective masks and clothing. Protective masks that
reduce respiratory stress on the user while improving compatibility with weapon sighting systems
and reduce weight and cost are being developed. Technology advances are being pursued to
produce mask systems that provide fully compatible vision capabilities, laser/ ballistic protection,
and further reduction in logistics and physiological burden. Protective clothing and integrated suit
ensembles are being developed that will improve protection, reduce the physiological and
psychological burden, have extended durability, and have less weight and heat stress burden than
present equipment.

Collective protection equipment consists of various types of NBC protective filters, entry/exit,
and air movement devices that provide filtered air to a wide range of applications, transportable
shelter systems equipped with NBC filtration systems and, in selected cases, environmental
control. Collective protection in the form of overpressure can be applied to mobile and fixed
command posts, medical facilities, rest and relief shelters, buildings/fixed sites, vehicles, aircraft,
and ships. Lightweight shelters integrated with NBC filtration, environmental control and power
generation facilities for medical treatment facilities have been developed and are in production.
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Technology improvements are being pursued to reduce power requirements and improve filtration
capacity against current and future NBC agents. Technologies that reduce weight, volume, cost,
and improve the deployability of shelters and filtration systems are also being pursued.

2.6.1 Protection Science and Technology Efforts

2.6.1.1 Individual Protection Goalsand Timeframes. The god of theindividud protection arealis
to reduce the physiologica burden associated with wearing protective eguipment while maintaining,
and potentidly improving, the dready high leve of protection against CB warfare agents and radio-
logica particles (see Table 2-8). Individua protection equipment must aso provide protection against
emerging threats, such as nove agents or toxic industrid materias (TIMs). To achieve these godss, key
physiologica performance requirements to the design and evauation of clothing and respirators are
being established. New barrier and filtration materias and selectively permeable materids are being
developed and evauated to accommodate these performance requirements. Maximizing the protection
afforded by mask filtersis being addressed by Defense Technology Objective Universal End-of-
Service-Life Indicator for NBC Mask Filters. The technology is expected to have applications for
collective protection and clothing aso. Incorporation of agent reactive catdysts and biocides into CB
protective materials for increased protection is being addressed by Defense Technology Objective
(DTO CB.45) Sdf-Detoxifying Materids for CB Protective Clothing.

Table 2-8. Protection Science and Technology Strategy

By 2002 By 2007 By 2012

Demonstrate selectively perme-
able membranes as aviable alter-
native to adsorbent lined perme-
able materialsfor clothing
Demonstrate improved filtration
media and advanced filter bed
configurations for protective
mask and collective protection
applications

Demonstrate lightweight, low
cost materials and advanced
closuresfor shelters

Investigate reactive materials as
ameans of self-detoxifying
clothing and shelters
Investigate residual lifeindica-
tors for mask filters, collective
protection filters, and clothing
Investigate advanced adsorb-
ents and filter bed configura-
tionsto provide protection
against awider spectrum of
threats (NBC & TIM)

Investigate membrane/
adsorbent composites for
clothing

Investigate nontraditional
filtration (non-adsorbent
based and/or non-single
pass) for collective
protection applications
Investigate protective
shelter materialsto replace
general purpose (non-
protective) shelter materials

2.6.1.2 Callective Protection (CP) Goalsand Timeframes. The goals of the collective protection
areaare to (1) reduce the weight, size and power requirements of CP systems, (2) reduce the logis-
tical burdens associated with the maintenance of CPffilters, (3) improve protection capahilities agangt
current and emerging threat agents, including TIMs, and (4) improve the deployability of transportable
shelter systems (see Table 2-8). To achieve these gods, improvements to system components (inclu-
ding trangportable shelters) are being investigated aong with improvements to the current vapor and
particulate filtration media. Regenerative vapor and particulate filtration materials processes are being
investigated to eiminate the need for filter change and improve the capability againgt any battlespace
NBC threats. The primary effort for investigating adsorbents for both single- pass and regenerative
filtration gpplications is articuated in the Defense Technology Objective Advanced Adsorbents for
Protection Applications.
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2.6.1.3 Potential Payoffs and Trangtion Opportunities. Individud protection invesments will
result in improved respiratory and percutaneous (skin) protection with reduced physiological and
psychologica burden to the individua warfighter. Improved air filtration systems or technologies for
collective protection gpplications will alow for extended operation in an NBC contaminated enviror:
ment, reduce the logistics burden associated with filter replacement, reduce weight, volume and power
requirements, and improve the cagpability againgt current and emerging threets. Filtration technology
has commercid gpplication to the chemicd industry and automotive gpplications.

2.6.1.4 Major Technical Challenges. Integrating CB protection into future weapon systems
necessitates tradeoffs between performance requirements and limitations of materids and designs.
Integral respiratory protection requires tradeoffs between physiologica performance parameters such
as pulmonary function, field of view, speech intdligibility and anthropometric Szing againgt congraints
such as cot, Sizelweight, protection time, and interfacing with other equipment. CB protective clothing
devel opment requires baancing the physiological and psychologica burden imposed upon the war-
fighter with maximum obtainable CB agent protection. Significant advancements have been madein
improving the weight/bulk and power requirements of persona cooling systems, but further work in
thisarealis needed. Air purification systems require tradeoffs with respect to performance, user
requirements, Sze, weight and power congraints, aswell aslonger life. Addition of threats such as
TICHTIMsincreases the need for additiona protection and makes the chalenge of reducing physo-
logicad performance and Szelweight congtraints more difficult, requiring threat versus design tradeoffs
essential and tailoring of equipment to meet the threst.

2.6.2 Protection M oder nization Strategy

Forces cannot dways avoid NBC hazards, therefore, individuad warfighting units must be
provided materid to protect them from the effects of these letha agents. Protection must be effective
againg dl known threats with minimal degradation to the performance of personnel, weapons, or
equipment. Protective measures alow our forces to maintain combat superiority in NBC contaminated
environments. A summary of protection modernization requirementsis provided in Table 2-9.

The god of the protection RDA areaiis to provide equipment that alows U.S. forcesto oper-
atein aNBC contaminated environment with minimal degradation of the warfighters performance.
Near-, mid-, and far-term objectives are to reduce physiologica and logitical burdens while main-
taining current protection levels.

Protective masks will be improved to reduce fatigue, thus enhancing ability to perform misson
tasks. Mask systems will require increased NBC survivability and compatibility with combat or per-
sond equipment. Future respiratory systems, such as the Joint Service Aircrew Mask (JSAM) and
Joint Service Generd Purpose Mask (JSGPM) will require enhanced compatibility with life support
equipment and tactica systems, and JSAM with fixed and rotary wing aircraft. They will aso require
the capability to remove TICSTIMs aswell astraditiond CB agents. In the future, the focus will be on
integrated respiratory protective ensembles, which offer optima compatibility with persond, tacticd,
and crew support systems. Key technologies for future mask systems include mask service life indica-
tor, advanced materias, improved adsorbents, and improved models and test technologies for pro-
tection assessment.
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Table 2-9. Protection M odernization Strategy

» Chemically Hardened Air Transportable

Hospital (CHATH)

* Rapid insertion of technology
improvements into existing equipment
(JCPE)

» Marine Corps -Protection for all combat

vehicles and unit shelters

» Army -NBC protection for tactical Medi-

cal units (CB Protective Shelter, CBPS).
- Apply regenerable vapor filter to
Comanche,

- Apply collective protection to advanced

vehicle concepts.
* Air Force - Upgrade/install collective
protection into existing rest/relief shelters.

» Navy - Backfit ships with contamination
free protected zones - (Collective Protection

System Backfit)

logistical burden

* Reduced logistics burden, improved
protection against current and future
threats

* Improved current collective pro-
tection filters and equipment (JCPE)
* Support medical treatment in aCB
environment for Airborne, Air
Assault, and Heavy Divisions (CBPS)
* Lighter, more mobile, easier setup,
more affordable shelters (JTCOPS)

NEAR (FY02-03) MID (FY04-09) FAR (FY10-19)
Individual « Voice amplification; laser/ballistic eye * Reduced physiological and » Advanced Integrated
Eye/ protection; improved decontaminability, psychological burden, improved Individual Soldier Protection
Respiratory better comfort (M40A1/M42A2) comfort, enhanced optical and system (Future Soldier
* Army - Aircrew mask compatible with communications, improved System)
Apache helicopter systems with a signifi- compatibility * Improved multiple agent
cantly lighter motor/blower unit (M48) * New mask systems for general protection
» Army -Improved compatibility with purpose and aviation masks (JSGPM,
aviation sighting/night vision systems; JSAM)
reduced logistics burden using non-blower | Lightweight CB mask for low threat
systems, selected for Land Warrior (M45) | environments (JSSCESM)
» Navy -Improved complete protection
for all aircrews
(CB Respiratory System)
* Improved mask |eakage tester
(JSMLT)
Individual » Advanced protective suit technology; * Improved cutaneous protection * Integrated multiple threat
Clothing lighter, improved agent protection; reduced | « Improved protection for aviators modular protection (chemical,
heat stress integrated with all respiratory | (JPACE) biological, environmental, and
systems. * Service Life Indicator flame)
- Improved foot protection (MULO) » Army —Improved protection for « Sdf-detoxifying clothing
Improved hand protection short term use for special purposes
(ITAP)
Collective * Chemically Protected Deployable * Improved filters to extend filter life, [+ Family of advanced
Protection Medical Systems (CP DEPMEDS) reduce maintenance and reduce collective protective systems

for vehicles, shelters, ships,
and light forces

* Regenerable/advanced
protective filtration for
vehicles/vang/shelters

1. All programs shown arejoint or multi-service, unlessindicated as a Service-unique effort (italicized text).
2. Where applicable, systems which meet requirements are listed following the entry.

Future protective clothing ensembles for U.S. forces will require reductions in bulk and weight
without any loss of protection or durability. To satisfy these needs, the Services have consolidated
their misson specific requirements into the Joint Service Lightweight Integrated Suit Technology
(JSLIST) program. The JSLIST program developed and isfielding the JSLIST Overgarment and is
manufacturing Multi- purpose Overboots (MULO). The JSLIST Block 1 Glove Upgrade (JB1GU)
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Program is seeking an interim glove to replace the current butyl rubber glove. The follow on to the
JB1GU will be the B2GU program that will be produce gloves for both ground and aviation units.
The Joint Protective Aircrew Ensemble (JPACE) will be developed to provide aviators with the same
advantages and improved protection as JSLIST providesto other warfighters. Smilarly, clothing
systems for Explosive Ordnance Digposd (EOD) personnel and firefighters are required to enhance
exiging chemica protection systems without undue physologica burdens.

Collective protection equipment (CPE) development efforts are focused on NBC protection
sysems at the crew, unit, and platform level. New CPE systemswill be smadler, lighter, less codlly,
and more eadly supported logigticaly. New systems are required to provide clean environments for
critical operations (i.e., where individual protective equipment (IPE) otherwise places an unacceptable
burden upon the warfighter in performing duties) and for essentia rest and relief. Modernization efforts
will concentrate on: (1) improvements to current vapor and particulate filtration media to extend filter
life and to offer improved performance againgt current and/or emerging threets, (2) advanced air filtra-
tion (vapor and particulate) technologies, integrated with environmenta control, to greetly reduce the
logigticd burden and offer greatly improved performance against current and postulated thredts, (3)
increased application of collective protection systems onto vehicles, vans, shelters, fixed sites, and
ships, within the Joint Services, (4) improved transportable shelter system withintegrated power/
environmenta cortrol/filtration, (5) improvements to current collective protection systems to reduce
weight, volume, and power requirements, and (6) standardization of filters within the joint servicesto
address storage and procurement concerns. Efforts are in place to support major weapons systems
developments, such asthe U.S. Army’s Comanche, Crusader, Bradley, Breacher, Heavy Assault
Bridge, Future Scout and Cavary System, the USMC Advanced Amphibious Assault Vehicle
(AAAV), and other advanced weapons platforms.

2.6.3 Joint Service Protection Programs

Joint programs are shown in Table 2-9; Service-unique programs areitdicized. A detaled
description of Joint IPE and CPE programsis provided in Annex B.

Individual Protection

Eye/Respiratory. The M40 and M42 series masks (for individuas and armored vehicle
crewmen, respectively) are undergoing the final stages of fielding to replace their M17, M9 and M25
series counterparts. The new masks offer increased protection, improved fit and comfort, ease of filter
change, better compatibility with wegpon sights, and a second skin, which is compatible with Army
and Marine Corps protective ensembles. The second skin design dso is being reviewed by the Navy
and Air Force for potential adoption. The Army, Marines, and Air Force are dso fielding the
Protection Assessment Test Systems (PATS) to provide users of the M40, M42, and MCU-2/P
series masks with argpid and smple means for vaidating the fit and function of the mask to ensure
readiness. The Navy is evauating the use of PATS with its MCU-2/P series mask.

The Navy, in coordination with the Marine Corps, is leading an effort to equip dl forward
deployed fixed and rotary wing aircrew with improved chemica, biologica, and radiologicd (CBR)
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protection. The CBR ensembles will feature off-the-shdf items, such asthe CB Respiratory System.
The Army, in cooperation with the Marine Corps, recently completed a product improvement pro-
gram for the M40 series mask that dlows ground crew to aircrew communication. The Air Force
continuesto field Aircrew Eye-Respiratory Protection (AERP) systems to protect aircrews from CB
hazards. This system complements the recently fielded lighter weight aircrew ensemble. Efforts are
planned in the near- to mid-term to develop a Joint Service Mask Leakage Test System as a sup-
plement and/or replacement for the M41 PATS, depending on service specific maintenance concepts.

Mid- and far-term research is focused on improved vapor and particulate filtration technology,
and improved masks for light and specid operations forces (SOF). Development will be completed in
the mid-term for the Joint Service Aircrew Mask and Joint Service General Purpose Mask, which will
provide improved eye, respiratory, and face protection againg current and future agents. It will maxi-
mize compatibility with future wegpon systems, be lightweight, and offer modular facepiecesto
accommodate a variety of misson profiles. A mid-term Joint Service Chemica Environment Survive-
bility Mask (JISCESM) will provide amask capable of being sowed easily in packs or pocket as an
expedient means of CB protection in low threat and specid operation Situations. Future protective
meask efforts will focus on integrated mask-helmet systems supporting specific needs of the Joint
Services and integrated warrior programs (Land Warrior, Air Warrior, Mounted Warrior, and
Force XXI).

Clothing. In the area of full body protection, the JSLIST program coordinated the selection
of advanced technology chemica protective materials and prototype materids. The JSLIST Over-
garment and the Multipurpose Overboot (MULO) were adopted by al four services. The JSLIST
Overgarment isa 45 day garment (i.e., it may be worn for 45 days over amaximum of 120 days after
the suit has been opened) that provides 24 hours of chemicd protection. It is launderable and lighter
weight than the Battle Dress Overgarment (BDO). The MUL O will replace the black vinyl overboot/
green vinyl overboot (BVO/GVO). The MULO isa60 day boot that provides 24 hours of chemica
protection. The boot has increased traction, improved durability, petroleum, ail, and lubricant (POL)
and flame resistance.

The JSLIST Pre-Planned Product Improvement (P3I) addressed requirements not met
through the basdline JSLIST program. This program sought new JSLIST materia technologies, but no
candidate materids were found to meet the requirements under this program. Subsequently, the
JSLIST Additiona Source Quaification (JASQ) was initiated to qualify additional sources of JSLIST
materias and to conduct field wear tests and laboratory chemicd tests on commercia JSLIST suit
candidates. Government and industry are partnering to plan the testing approach. The JASQ candi-
datesthat perform as well as, or better than the current JSLIST garment will be considered for place-
ment on aJSLIST qualified products list and may be authorized as additional JSLIST materid
sources. In addition, the Air Force and Army leveraged technology from the JSLIST program in the
development of achemicd protective firefighter’s ensemble.

In the far-term, efforts will focus on integrated protection. Next generation technology will be
directed toward integrating CB protection into a system that will aso provide environmentd, ballidtic,
directed energy, and flame protection, as well as reduced physiologica and psychologica burdens. A
strong emphasi's on supporting technologies must continue. Materias that detoxify a broad range of
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chemica and biologicd agents on contact, which can be incorporated into fibers, nanofibers, fabrics,
and sdlectively permeable membranes, are being developed using biotechnology, €ectrospinning, and
more conventiona approaches.

Collective Protection (CP)

The Services currently use the M20A 1 Simplified CPE and the M 28 shelter liners to provide
CP callective protection to existing structures. Environmenta control is also being added to sdlected
gpplications. The M20A 1 CPE provides resstance to liquid agent and alows expansion of protection
areaand has been fidded. The M28 Smplified CPE has been integrated into CP DEPMEDS and
CHATH fidd hospitds.

CHATH and CP DEPMEDS are joint programs to integrate environmentally controlled col-
lective protection into dready fielded Army and Air Force field hospitalsin order to sustain medical
operationsin a CB contaminated environment for 72 hours. Chemica protection is integrated into
existing Tent Extendable Modular Personnel (TEMPER)-based medica tents and shelters and the
Modular, Generd Purpose, Tent, Extendable System (MGPTYS) through addition of M28 Simplified
CPE, chemically protected heaters and air conditioners, and darms. CP DEPMEDS a so includes CB
protective water distribution and latrine systems.

The Chemicaly and Biologicaly Protected Shelter (CBPS) is ahighly mobile, rapidly deploy-
able shdlter system designed to be used for Level | and |1 divisond and non-divisond forward area
medica treatment facilities. The system is sdf contained/sdlf- sustaining. It is permanently integrated
with aM 1113 Expanded Capecity Vehicle (ECV) with a Lightweight Multipurpose Shelter. The ve-
hicletows atrailer and generator set. The vehicle transports a CB protected airbeam supported soft
shdlter, sdlf-contained environmenta support and power generation system, a crew of four and gear,
and medical equipment. The CBPS presently isin limited production to meet an urgency of need
requirement. Operationa Testing was conducted July through November 2000 to verify operationd
suitability and effectiveness for use in treatment squads to support type classfication in April 2001.
Further operationd testing wasinitiated in FY 01 to obtain approva for fieding for usein medica
companies and Forward surgical Teams. Mid-term objectives are to initiate development of CBPSto
support medica trestment for Airborne, Air Assault and Heavy Divisons

Other near to mid-term collective protection efforts, such as the Joint Collective Protection
Equipment (JCPE) will use the latest technologiesin filtration, environmenta controls, and power
generaion to improve and/or sandardize current collective protection equipment o that it is lighter,
more efficient, more affordable and less logigticaly burdensome. The Joint Transportable Collective
Protection System (JTCOPS) will be the next generation lightweight, moduar, easily transportable,
sdf-supporting collective protection shelter that will provide relief from psychologicd and physiologica
Stresses during sustained operationsin a contaminated environment. Redesign and concept tradeoff
ass stance regarding advanced filtration technologies, such as Pressure Swing Adsorption (PSA) and
Catdytic Oxidation (CatOx) has been provided to the Comanche, Crusader, USMC AAAV, and
U.S. Army advanced vehicle efforts. The USAF is currently undergoing a mgor upgrade to their
mobile and fixed Site collective protection capabilities.
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2.6.4 Defense Advanced Resear ch Projects Agency (DARPA) Protection Programs

Thisthrust focuses on destroying or neutrdizing pathogens and toxins before they enter the
body. For example, both persona and collective protection air purification systems under develop-
ment will have significantly enhanced performance rdative to the conventiona carbor/ HEPA-filtered
gas masks and currently used catalytic oxidizer-based systemsin use today. These existing systems
suffer from anumber of drawbacks including poor sdectivity, dow adsorption kinetics, the need for
expendve containment techniques, relatively low capacity, and high pressure drops. DARPA is devel-
oping air purification sysemsthat (1) provide filtration mediawith lower pressure drops, greater
capacity, improved retention, and possible neutrdization of the pathogens usng designer carrier
systems—such as microfibrous material s—and designer sorbent materias (tailored pore size and pore
chemigtry for persond protection), (2) destroy and neutraize chemica and/or biologicd agentsusing a
smdll catalytic oxidation reactor, and (3) for persond protection, the paper-making technique, pre-
pared and microfibrous sorbent based, highly advanced felt-like filters are designed and packaged for
the next generation of ajoint service mask. These filters dso lend themsdlves to fabricating low-cost,
foldable/ portable emergency smoke hoods with extended gas sorption capabilities and regenerable,
biologica pathogen-destroying and gas-sorbing aircraft cabin and collective protection filters. The
amall thermocataytic air purifier intended for collective protection shelters hes been recently selected
by the Joint Service CB Defense science and technology program for technology trangtion funding.

DARPA isdso deveoping anumber of innovative gpproaches to disnfect and purify water in
the field from any source. These approaches include the use of mixed oxidants combined with nove
and improved filtration methods. A pentsized or cap-sized mixed chemica oxidant unit kills or inacti-
vates microbid pathogens, prevents re-growth of microbid contaminants for days after initid treat-
ment, and provides an order of magnitude improvement in disnfection effectiveness agangt spores
compared with chlorine or iodine. The mixed oxidant solution can aso disinfect equipment, utensils,
and possibly woundsinflicted on an individua. During 2001-2002, the mixed oxidant water disinfec-
tion pens are being fidd tested by the Marines in Afghanigtan. In the near-term, the USAF and other
Specid Operations plan to evaluate the device for Escape and Evasion kits. The same mixed oxidants
are dispensed into a backpack worn on-the-move, new generation hydration system compatible with
the current fighting load carrier and body armor. The oxidants deectivate biologica pathogens, athick
film adsorbent removes volatile organics and adirect (forward) osmosis membrane filters undesirable
minera content, pesticides and spore forming bacteriato cover dl CB requirements. Recently, alarger
scae prototype of the same mixed oxidant technology successfully demonstrated the ability to purify
water on board the USS Empire. For improved filtration, newly discovered methods to fabricate and
treat the surface of carbon are exploited to create far superior performance (lower pressure drops,
contact efficiency, improved viral absorption rates) than existing activated carbon granules.

Projects in the area of decontamination and neutralization are devel oping methods for destroy-
Ing agents in a non-corrodve manner without using extremely high power or harmful chemicas. Cur-
rent decontamination methods either employ concentrated bleach that can be corrosive to materials,
people, and dectronics or ese methods that use extremely high power lasers, lamps, or discharges.
One approach in the DARPA program is the development of BCTP—an emulsion made from water,
soybean ail, Triton X 100 detergent, and the solvent tri-n-butyl phosphate—that is benign to humans,
plants, animals, and dectronics but quickly kills bacteria, spores, and most viruses. Stable, highly
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effective biologica enzyme/polyurethane foam mixtures are dso being explored for their ability to
neutraize both biologica and chemical threat agents and for the decontamination of exposed personnel
and materid.

In addition, under the Immune Building Program, DARPA is developing technologies and
sysemsto dlow military buildingsto actively respond to atacks by agents of chemica or biologicd
warfare so asto (1) protect human occupants from the lethal effects of the agent, (2) restore the
building to function quickly after the attack, and (3) preserve forensic evidence about the attack. The
program focus is on the chalenging problem of protection from covert agent release inside buildings.
Enabling buildings to respond actively, in red time, to the presence of threst agents will not only greetly
reduce the effectiveness of such attacks, but will aso make the buildings less attractive as targets.

2.6.5 Other Protection Programs

Programs supporting requirements of asingle service are shown in Table 2-7 asitdicized
entries. A detailed description of 1PE and CPE projectsis presented in Annex C.

Individual Protection

Eve/Respiratory. The Army is developing the M48 protective mask to replace the M43
series masks. The M48 will be for Apache pilots. It will provide alightweight motor blower unit, use a
standard battery, and will provide increased protective capability.

In the near-term, the Army will replace the M43 mask for the generd aviator (nont Apache
goplications) with the Aircrew Protective Mask, M45. The M45 is lighter and |ess expensive than the
M43 and features CB protection without the aid of force ventilated air.

Clothing. The Army has gpproved fielding of the Salf-Contained Toxic Environment Protec-
tive Outfit (STEPO). STEPO provides OSHA level A protection for Army Chemica Activity/Depot
(CA/D), Explosive Ordnance Disposa (EOD), and Technical Escort Unit (TEU) personnd. The
Army has aso developed an Improved Toxicological Agent Protective (ITAP) ensemble that provides
level B or C protection for short term operationsin Immediately Dangerous to Life and Health (IDLH)
toxic chemicd environments (up to one hour), emergency life saving response functions, routine
Chemicd Activity operations, and initid entry and monitoring activities. The ITAP ensemble
incorporates improvements in materia and design. It includes a one-hour supplied air bottle system,
which can be switched to afiltered air respirator when operators exit the area of high contamination. A
Persona Ice Cooling System (PICS) has been devel oped for use with both the ITAP and STEPO.

Collective Protection

The Navy now includes the Collective Protection System (CPS) on selected spaces on new
congruction ships. Currently the DDG-51, LHD-1, AOE-6, and L SD-41 ship classes are being built
with CPS. The Navy aso has the capability to backfit CPS on ships aready in Service. The Sdlected
Area Collective Protective System (SACPS) has been ingtaled on selected LHA-1 class ships. The
Ship CPS Backfit program continues to backfit selected spaces critica to amphibious ships with CPS.

54



CB Defense Requirements and Programs

These spaces include hospital areas, command and control areas, and rest and relief areas. The Navy
Shipboard Collective Protection Equipment (CPE) effort will increase the shipboard particulate filter
life (from the current one or two years) to at least athree year service life, through the use of new
particulate pre-filter materiads and the use of new high efficiency particulate (HEPA) filter media. The
Shipboard CPE will thus provide millions of dollars of savingsin life cycle costs by reducing shipboard
mai ntenance requirements and providing energy efficient fans. The Shipboard CPE will trangtion to the
JCPE in FY Q3.

2.7 MEDICAL SYSTEMS

2.7.1 Introduction

Many countries and terrorist groups have acquired the means to produce and deliver chemi-
cd, biologicd, and radiologica weapons. NBC proliferation increases the threet to deployed U.S.
forces. Chemicd warfare (CW) agents are available worldwide and include vesicants (blister agents),
nerve, blood, and respiratory agents. Biologica warfare (BW) agents include bacteria, viruses,
rickettsae, and toxins, many of which can be produced by any group with some basic knowledge of
microbiology and access to a scientific laboratory or a pharmaceuticd facility. The primary radiologi-
ca/nuclear warfare (RW) threet is the use of convertiond explosives to spread nuclear contamination
over alimited area or Srategic terrain (including use againgt reactors or indudtria radiation sources)
and potentidly the use of asingle or asmal number of crude nuclear wegpons. Exposure to multiple
threats may result in synergistic effects.

Under the CBDP, and overseen by the Medical Systems Commodity Area Manager, the
Medica Chemica and Biological Defense Research Program (MCBDRP) is chartered as the joint
focd point for medical research efforts to counter CW and BW threats. Separate from the CBDP, the
focal point for medica radiologica defense research isthe Armed Forces Radiobiology Research
Ingtitute (AFRRI). Taken together, these programs form avirtud Joint Medicd Chemicd, Biologicd,
and Radiologicd Defense Research Program (IMCBRDRP). The IMCBRDRP mission isto preserve
combat effectiveness by timely provison of medica countermeasures. Countermeasures are devel-
oped in accordance with joint service mission needs and requirementsin response to threats of
chemical, biologicd, or radiological contamination.

Along with individua and collective protection, medical systems forms athird area associated
with the NBC defense principle of protection. Medical Systemsindude al pharmaceuticals, biologics,
and devicesthat preserve combat effectiveness by timely identification, diagnosis, and provision of
medica countermeasures in response to Joint Service chemicd, biologicd, or radiologicd warfare
defense requirements. Technology advances are being pursued in the creation and manufacturing of
vaccines and pharmaceuticas that prevent the lethd and/or incapacitating effects of biologicd, chem+
icd, or radiologica warfare agents. Therapies that improve surviva and lessen time for return to duty
have been developed. Also being developed are rapid portable diagnostics that will facilitate a quick
medical response for exposed warfighters.
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The MCBRDRP hasthe following gods:

(1) Provideindividua level medical protection and prevention to preserve fighting strength.

(2) Maintain technological capabilities to meet present requirements and counter future
thrests.

(3) Provide medicd management of CW, BW, and RW casualties to enhance survivahility,
and expedite and maximize return to duty.

(4) Sudtain basic research that provides the knowledge upon which innovative diagnostics,
prophylaxes, and therapies are developed.

DoD medica NBC defense research and devel opment programs have provided numerous
products to protect and treat service members. Assessment methodologies enable threet evauation
and injury prediction. Medica prophylaxis and trestment strategies reduce performance decrements,
injuries, and deaths of military personnd in the field, thus enabling them to accomplish their missions,
reducing the need for medicd resources, and decreasing the probability of long-term hedth effects.

Specific initiatives programmed to improve NBC defense medica readiness include:

Continued emphasis on NBC medica countermeasures research.

Deveopment and implementation of a biologica defense immunization policy for U.S. forces
and other-than-U.S. forces.

Cooperative initiative with the U.S. Food and Drug Adminigtration (FDA) for acceptance of
efficacy data derived from anima studies as surrogates for large-scale human efficacy tridsto
license drugs and biological products that cannot be ethicaly tested for efficacy in humans.

A prime systems contractor to the Joint VVaccine Acquisition Program (JVAP) continuesiits
effort to develop, license, produce, and store biologica defense vaccines.

Enhanced medical diagnostic capability for diseases/injuries caused by dl agents.

Studies to ducidate the toxicity and mechanism of action of Fourth Generation Agents, and to
determine the effectiveness of current medical countermeasures.

Studies to evauate the effects of exposure to low levels of chemica warfare agents (CWAS).
Training of hedth care professionas for the medical management of chemicd, biologicd, and
radiologica casudlties.

I dentification and testing of medications and thergpeutic regimens that reduce the effect of
radiation on both bone marrow and the intestinal tract.

Consequence assessment of sub-lethd radiation exposure combined with susceptibility to
biological and chemicd agents.

Medica NBC defense research programs discussed in this section are divided into chemicd,
biological, and nuclear research. Table 2-10 provides asummary of the programs and the planned
modernization srategy through the far term.
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Table 2-10. Medical NBC Defense Programs and M oder nization Strategy

Complete assessment of
prophylactic efficacy of
anthrax vaccine for animals
exposed to combined

B. anthracis spores and
ionizing radiation

Module for casualty prediction models
(CATS/HPAC); mortality prediction from
combined B. anthracis and radiation
exposure

Evaluation of therapeutic approach
(genistein and Lactobacillus reuteri) for
shigellosis and radiation exposure

NEAR (FY02-03) MID (FY04-09) FAR (FY10-19)
Licensed SERPACWA (Skin Licensed pyridostigmine Bromide Licensed active topical skin protectant
)
g|| Bxposure Reduction Paste Licensed ophthalmic ointment for vesicant | Licensed advanced prophylaxis for chemical
Z|| against Chemical Warfare ocular injury warfare nerve agents
Agent . . . . .
S .gen 9 ) Licensed advanced anticonvul sant Licensed specific protection and treatment
g Licensed multichambered for blister agents (vesicant agent
O || autoinjector countermeasures)
E Licensed therapeutic lotion for burns caused
g by vesicant agents
Licensed vesicant agent prophylaxis
Joint Biological Agent Licensed smallpox (vacciniavirus, cell Licensed Next Generation Anthrax vaccine
Identification and Diagnostic culture-derived) vaccine Licensed recombinant Plague vaccine
System (JBAIDS) Block | JBAIDS (Block I1) - FDA approval for use | Licensed multivalent Venezuelan equine
as a diagnostic system encephditis (VEE) vaccine
? Initiate JBAIDS Block I11 Multiagent vaccine delivery capability
g FDA-approval to add indicationsto licensed | JBAIDS Block |11 production
% therapeutics for exposure to plague, anthrax | | jcensed Recombinant Multivalent (A,B)
B and smallpox Botulinum vaccine
S Licensed broad spectrum immunomodulator | | icensed Ricin vaccine
= for blgdefmse against multlplethreat' agents Licensed recombinant Staphylococcal
o including anthrax, plague and tularemia . .
3 Enterotoxin (A, B) vaccine
Li Tul i i . T
= icensed Tularemiavaccine Licensed broad spectrum antibiotics and
antivirals
Licensed therapeutics for toxin exposure
Alternative delivery methods for vaccines
and immunogens
Broad spectrum, nontoxic Sustained, slow-release radioprotectivedrug | Licensed products to reduce/prevent
androstene steroid protectant delivery for extended-exposure protection radiation-induced short- and long-term
validgtgd insmall/large New-generation neutraceutical and (cancer) injuries
preclinica models recombined biologics for prophylaxis and Licensed products for treating severe
Combination cytokine therapy | therapy of multiorgan radiation injuries; radiation injuries
for blood-forming tissue safety and efficacy testing in large animal Cytogenetic-based biodosimetry system;
% injgry; .safety and efficgcy model employment in field hospitals
g| testingin smallflarge anima Multiplexed cytogenetic biodosimetry with | \olecular biomarker-based biodosimetry
Q| model better accuracy and precision; improved system validation complete; small,
g Improved cytogenetic markers | diagnostic predictive capability transportable system for field environments
2 || with automated sample | Molecular biomarker-based biodosimetry for | Approved standards for medical
7| Processng and image analysis; | field applications; dose/response correlation management of combined radiation/B.
75|| reduced analysistime and for selected expression molecular biomarkers | anthracis exposure
s || increased throughput

Licensed products to reduce/prevent injury
and disease from combined radiation/human
pathogen exposure

Field-capable suite of clinical biological
dosimetry tests for rapid assessment of
exposure.
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2.7.2 Challengesin Medical NBC Warfare Defense Programs

Medical prophylaxes, pretrestments, and therapies are necessary to protect personnel from
thetoxic or lethd effects of exposureto dl vaidated threat agents, as well as other anticipated threats.
DoD hasfielded a number of medica countermeasures that greatly improve individua medica
protection, trestment, and diagnostic capabilities.

Executive Order 13139 of September 30, 1999 makesiit the policy of the United States Gov-
ernment to provide military personnd with safe and effective vaccines, antidotes, and treatments that
will negate or minimize the effects of exposure to arange of CBR wegpons as well as diseases endem+
ic to an area of operations. This executive order establishes the procedures for the adminiration of
investigationa new drugs to members of the Armed Forces to include informed consent requirements
and waiver provisons. DoD Directive 6200.2, Use of Investigative New Drugs for Force Health
Protection, August 1, 2000, establishes policy for the use of investigationd new drugs for force hedth
protection, incorporating the requirements of 10 U.S.C. 1107, the Executive Order 13139, and the
FDA interim fina rule (21 CFR 50.23(d)).

The acquistion life cyde of medica products developed by DoD is normdly managed in
accordance with the guideines found in DoD Regulation 5000.2-R. However, DoD aso must comply
with the requirements of Title 21, Food & Drugs, Code of Federd Regulations (CFR), for the manu-
facture, testing, and licensing of medica products.

The DoD isworking closely with the FDA to amend the CFR for New Drug and Biologica
Products that cannot meet the efficacy studies required by the FDA for product licensure because they
are ether not feasible and/or cannot ethically be conducted under the FDA' s regulations for adequate
and well controlled studies in humans. (See 21 CFR Sec. 312.21(2)(b).) DoD presented a proposal
to the FDA’s Vaccines and Related Biologica Products Advisory Committee to use animd efficacy
data as evidence demondirating the efficacy of the Pentavalent Botulinum Toxoid (ABCDE). The
Advisory Committee recommended that the FDA accept DoD’ s proposed anima modd for efficacy
datafor licensure of the Pentavalent Botulinum Toxoid (ABCDE). The FDA has proposed arule that
dlowsthe use of animd efficacy datafor those products that either cannot be tested ethically in
humans or it is unfeasible to test. This proposed rule has been published in the Federd Regigter
[Federa Register: October 5, 1999 (Volume 64, Number 192)]." As of the second quarter FY 02,
the proposed rule has not been finalized.

Medicad NBC defense products are thoroughly tested and evauated for their safety in accord-
ance with FDA guidelines before adminigtration to any personnd. All medica products must be safe
to use and not degrade operationa performance. In cases where adverse effects are known or pos-
sble, a decison must be made—and a risk accepted—of the potential effects of amedica product
versus the catastrophic effects of NBC weapons. Even in those cases where efficacy could not be
sudied in human clinicd trids, the safety profiles of the products are well ddineated. In many cases,
the safety iswell understood because the medica products have been widdly used to treat other
medica conditions.

* Available at http://www.fda.gov/cber/rules.htm
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While there are efforts to reduce reliance on animal's as subjects of research (see Section
2.7.3.), the use of anima modes remains a critica aspect in the development of some medica prod-
ucts. One of the chalenges in the development of some medica productsis a continuing and growing
lack of availability of specific non-human primates, frequently used and the anima mode of choicein
many definitive efficacy studies of vaccines and thergpeutics. DoD is currently investigating the total
norn-humean primate requirements, and identifying aternative modds, including nornhuman primates
other than those in short supply, other anima models, and non-anima modds (e.g., cel cultures). This
investigation isintended to preclude potentia resource limitations from dowing the development of
medica NBC defense products.

2.7.3 Reducing Reliance on the Use of Animals as Subjects of Resear ch

In accordance with the FY 95 National Defense Authorization Act, which directed DoD to
establish aggressive programs to reduce, refine, or replace the use of animasin research, the
JMCBRDREP utilizes and devel ops technologies that will reduce reliance on anima research. When
possible, the research programs employ computerized molecular modeling, computer predictions, in
vitro cdl cultures, a cdl-free reaction system, an in vitro mode of human skin, and alipid bilayer
system to replace the use of animds. Satidticians evduate dl research proposals that use animasto
ensure that the minimum number of animals required to obtain sciertific vaidity are used. Animals
lower on the phylogenetic scae (or the least sentient pecies) are used if the sdlection will permit
attainment of the scientific objective. Additiondly, a veterinarian with expertise in laboratory animal
medicine reviews dl procedures that might cause pain or distressin laboratory animalsto determine
the procedurad modifications, analgesics and/or anesthetic regimens that could be incorporated to
minimize pain or distress. Detalled protocols are comprehensively reviewed and gpproved by an
Ingtitutional Anima Care and Use Committee before experiments are initiated; the smal percentage of
protocols which specify the use of non-human primates undergo further scrutiny by the U.S. Army
Medica Research and Materid Command (USAMRMC) Anima Use Review Office. Policies and
procedures of the Association for the Assessment and Accreditation of Laboratory Anima Care —
Internetiond are rigoroudy enforced and followed. DoD policy requires that animal use be conducted
in full compliance with the Animal Wefare Act and that animas are to be used in research only when
scientificaly acceptable dternatives are not available.

2.7.4 Joint Medical Chemical Defense Resear ch Program

The mission of the Joint Medica Chemical Defense Research Program (MM CDRP) is
preserve the hedth, safety, and combet effectiveness of warfighters by timely provision of medica
countermeasuresin response to joint service chemical warfare defense requirements.

2.7.4.1 Goals. Thegods of the IMCDRP are the following:
Maintain technologica capability to meet present requirements and counter future threats:

- Determine sites, mechanisms of action and effects of exposure to CWAS,

- Exploit neuroscience technology and dermd pathophysology to identify mechanism of
action of CWAs.

- ldentify Stes and biochemica mechanisms of action of medica countermeasures.
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- Exploit molecular biology and biotechnology to develop new approaches for medical
countermeasures.

- Exploit molecular modding and quantitative structure-activity relationships supporting
drug discovery and design.

Provide individua-leve prevention and protection to preserve fighting strength:

Develop improved prophylaxes, pretrestments, antidotes, and therapeutic
countermeasures.

Develop skin protectants and decontaminants.

Identify factors that influence safety and efficacy properties of candidate
countermeasures.

Develop and maintain preformulation, formulation, and radiolabeing capabilities.

Provide medical management of chemical casudties to enhance surviva and expedite and
maximize return to duty:

- Develop concepts and recommend thergpeutic regimens and procedures for the
management of chemicd casudties.

- Deveop diagnostic and prognogtic indicators for chemical casudties.

- Develop safe and effective wound decontamination formulations and procedures.

2.7.4.2 Objectives. The objectives of the IMCDRP differ with the varying thregts.

For vesicant (or bligter) agents, the objective isto develop a pathophysiologica database on
vesicant chemica agents and aworking hypothesis on how damage occurs at the cellular

level. Used with associated technologies, this approach will enable the formulaion of definitive
pretreatment and treatment Strategies, and is expected to produce a redistic concept for
medica prophylaxis, immediate post-exposure therapy, and topica protection. Alternatively,
in deding with liquid agent threst, active topical skin protectants (aT SPs) are being developed
that will improve protection by enhancing barrier properties and will detoxify any CW agent
that penetrates the protective barrier.

For nerve agents, one objective is the fidding of a safe and effective improved anticonvulsant.
The advanced anticonvulsant will be more water soluble, will terminate seizures more quickly,
will reduce the likdihood of seizure recurrence, and will prevent saeizure-induced brain
damage and subsequent behaviora incapacitation. Another objectiveisto field an advanced
pretreatment effective againg dl nerve agents based on physiologica scavengers such asthe
human enzymes butyrylcholinesterase (BUChE) or carboxylesterase (CaE). Idedlly the
prophylaxis would not require any follow-on trestment, and would have no adverse sde
effects. These naturdly occurring enzymes, as well as acetylcholinesterase, are targets for
nerve agents. Through bioengineering efforts, human BUChE and Cak have been mutated to
formsthat are not only less susceptible to inhibition by the nerve agents, but have the added
capability to catdyze nerve agent breskdown. Another potential chemica warfare agent
scavenger is human paraoxonase. This enzyme dso is being bioengineered to make it more
effective and decrease the time it takes to destroy nerve agent.
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For blood agents, the objectiveisto identify safe and effective pretrestments for protection
from cyanide exposure.

For respiratory agents, the objective is to develop prophylaxes and therapies by
understanding pathophysiological changes after agent exposure.

2.7.4.3 Threats, Countermeasures, Technical Barriers, and Accomplishments

The chemica warfare threats and countermeasures, as well as chemical defense research and
development technical barriers and accomplishments, are outlined in Annex E (Section E.1). Counter-
measures and diagnostic techniques for the effects of chemica weapons are shown in Table 2-11.
Criticd issuesin medica chemicd defense include the ability to protect U.S. warfighters from the very
rapidly acting nerve agents and persistent vesicating agents as well as choking agents and respiratory
agents. New threats are dso emerging. The effectiveness of current countermeasures againgt Fourth
Generation Agentsiis currently being investigated.

Table 2-11. Medical Chemical Defense Counter measur es and Diagnostic Techniques

Chemical Warfare Agent (CWA) Scavengers— Human enzymes that have been engineered to destroy nerve
agents are being developed as nerve agent scavengers.

Advanced Anticonvulsant — Benzodiazepines that are water soluble and long acting are being evaluated for
improved control of nerve agent-induced seizure activity.

Active Topical Skin Protectant — Development of topical creams that contain reactive moietiesthat can
neutralize CWA aswell asact asbarriersto skin contact with CWA.

Antivesicants — Countermeasures that provide reduction in mustard-induced blister formation, corneal opacity,
dermal histopathology; and systemic effects are being evaluated.

Laser debridement of vesicant burn injuries - Techniques and methodol ogies using laser technology to
accelerate recovery from sulfur mustard injury are being devel oped.

Effects of exposureto non-lethal levels of CWA — The probability and severity of medical effects of single
and multiple low-level exposuresto CWA are being evaluated.

Fourth Generation Agents— Current medical regimens used for protection against the conventional nerve
agents are being eval uated as countermeasuresfor Fourth Generation Agents.

Cyanide Countermeasures — Potential pretreatment compounds (e.g., methemoglobin formers and sulfide
donors) and regimen are being evaluated for safety and efficacy as pretreatments.

Nerve agent antidotes — New nerve agent antidote compounds that are water soluble, have a broader spectrum
of efficacy, and are more effective than current antidote compounds.

Chemical Casualty Management - Technologies to assist in the diagnosis, prognosis, and management of
chemical casualtiesare being developed.

Respiratory Agent I njury — Mechanisms of respiratory agent injury are being determined and medical
countermeasures for respiratory agent casualties are being devel oped.

2.7.5 Joint Medical Biological Defense Resear ch Program

The mission of the Joint Medica Biologica Defense Research Program (IMBDRP) isto
develop medica countermeasures to protect U.S. forces and thereby deter, constrain, and defeat the
use of biologicd agents against them (DoD Directive 5160.5, May 1985). The program is directed
againg agents of biologicd origin that are validated military threets. The primary concernisthe
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development of vaccines, thergpeutic drugs and trestment regimens, and diagnogtic tools, and other
medica products that are effective againgt agents of biologica origin.

2.75.1 Goals. Godsof the IMBDRP include the following:

Protecting U.S. forces warfighting capability during abiologicd attack.

Reducing vulnerability to vdidated and emerging threats by maintaining a strong technology
base.

Providing consultation medical management of BW casudties.

2.7.5.2 Objectives. Inaccomplishing the gods of the IMBDRP, efforts are focused on three
objectives:
Maintaining technological capability to meet present requirements and counter future threets.

- Determine sites, mechanisms of action, and effects of exposure to biologicd warfare
agents with emphasis on exploitation of molecular science.

- ldentify Sites and biochemica mechanisms of action of medica countermeasures.

- Exploit genomics, proteomics, and bioinformatics to greatly expand the knowledge
base necessary for advancing research leading to next generation medica
countermeasures againg “traditiond” biologica thrests and geneticaly modified
threats

- Exploit molecular biology and biotechnology to develop new approaches for medica
countermeasures.

- Exploit molecular modding and quantitative structure-activity relationships supporting
drug and vaccine discovery and design.

Providing individua-leve prevention and protection to preserve fighting strength:

- Develop improved vaccines, pretreatments, antidotes, and thergpeutic
countermeasures.

- ldentify factors that influence safety and efficacy properties of candidate
countermeasures.

Providing training in medicd management of biologica casudties to enhance surviva and
expedite and maximize return to duty:

- Develop concepts and recommend therapeutic regimens and procedures for the
management of biologica casudties.

The IMBDRP responds to requirements from the DoD as identified in the Joint Service
Agreement on Biologica Defense, the Joint Warfighting Science and Technology Plan, the Defense
Technology Area Plan, the Defense S& T Strategy, and DoD Directive 6205.3, “Biological Defense
Immunization Program.”

Highly sophisticated technology base efforts for medica biologica defense hold the promise of
yielding important new products and technologies to protect U.S. forces againgt awide range of bio-
logcd threat agents. These products include multi-agent vaccine ddivery capabilities/systems that will
reduce costs of vaccine production and smplify immunization schedules, and a common diagnostic
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system that can be deployed at forward stes to rgpidly andyze clinica samplesfor the indications of
biologcd warfare agents aswell asinfectious diseases of military importance. The development of
these products, as well as the complementary technology- based research and devel opment to enhance
and expand these capabilities and to identify and develop new capabilities, is aso being supported by
collaboration with other agencies, including the Defense Advanced Research Projects Agency
(DARPA) and the Department of Energy (DOE).

Projects and technologies shared with the DOE are related to the strengths of DOE |aborator-
iesin developing advanced technologies in order to enable rapid detection of and response to a chem-
ica or biologicd incident. While DOE focuses internd technology development efforts on the domestic
threet, they actively support the DoD. The work spans DNA sequencing and biodetection to modeling
and smulation, collaborating on projects such as x-ray crystallography and nuclear magnetic reso-
nance imaging of BW agent antigens. The DNA sequencing efforts have led to advances in developing
“lab onachip” diagnogtic technology for severd BW threat agents. DOE is not involved in protection
and treatment of personnel, but they are assisting DoD with drug/chemica database searches with the
intent of identifying nove inhibitors of pathogens.

Since FY 00, there has been an ongoing effort to trangtion medical research effortsin from the
DARPA program to the Medicd Biologica Defense Research Program (MBDRP) technology base
for exploitation and further development. The overdl god is development of the most promising med-
ical technologiesto alevd of technology readiness that supports trangtion out of technology base and
into advanced development. In FY 00 and FY 01 technology base reviews of DARPA-funded pro-
gramsin Biologicd Warfare Defense led to sdection of severd DARPA research effortsin the
Unconventiona Pathogen Countermeasures and Advanced Medica Diagnogtics programs for
trangtion to the MBDRP technology base. The selected programs include:

The development of broad- spectrum vaccines by molecular breeding (gene shuffling)
drategies based on demongtrated success in a hepatitis B surface antigen model. This effort
focuses on development of vaccines with broad cross-protection for the a phaviruses (equine
encephdlitis viruses).

Broad-spectrum antimicrobid drug discovery efforts. This research effort involvesthe
development of nucleic acid- binding compounds, which focus on highly conserved adenine-
thymine rich structures in pathogens. The program focuses on therapeutics for virus threats and
antibacterid targets.

Hightlevd plant-based expression system for vaccine antigens and epithelid transport
molecules (secretory IgA) for biological threat agents. Complete human antibodies produced
in plant materias (plantibodies) demongrated neutrdization againg avird target (herpes
amplex virus). The focus of the effort isto utilize this technology to develop vaccines agangt
biological threats. The technology has the potentia for significantly reducing vaccine
production costs by using transformed monocot (grain) tissues versus more expensive current
production methods.

The development of a proprietary B-cell sensing technology for rapid and sendtive medica
diagnostics for biologicd threat agents and endemic diseases. The technology will be broadly
goplicableto clinicd lab, point-of-care, fild screening, and confirmatory samples from
bioaerosol detectors.
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Development of in vivo countermeasures againgt biologica toxin threats of the superantigen
family, exemplified by staphylococca enterotoxin B (SEB), using a peptide or peptidomimetic
antagonig.

The DARPA BW defense program aso funds efforts that complement MBDRP a core
research program effort, DTO CB.25 Multi-agent Vaccines for Biologica Threats. ThisDTO effort
evauates new platforms to enhance ddlivery and effectiveness of multi-agent vaccines. Multi-agent
vaccines are smilar to the meades-mumps-rubella vaccine administered to children, though the
technologies being explored for producing these new vaccines are more advanced—reying on
bioengineering technologies such as naked DNA and the repliconbased ddivery systems. The multi-
agent vaccine DTO research effort on both the naked DNA and replicon approachesis advancing
rapidly with demondiration of proof-of-principle in a higher anima modd of amulti-agent vaccine
planned for FY03.

Bioengineering techniques are dso being used to prepare a variety of recombinant vaccines
againg single threat agents that will be produced without the need to grow the actua threat agent
during the vaccine production process. Severd recombinant vaccines are scheduled for trangtion out
of the technical base to advanced development and ultimately FDA licensure over the next ten years.

Development of acommon diagnostic system is proceeding with the adoption of rapid nucleic
acid analyss methods. In FY 01, the research focused on three configurations of portable instruments
using common polymerase chain reaction (PCR) chemidtries. These have demongtrated the capability
for rgpidly identifying panels of biologicad warfare agents and naturaly occurring infectious diseases.
The Common Diagnostic Systems Defense Technology Objective (DTO) obtained a Milestone A
decision a the beginning of FY 02 and trangtioned to Concept Exploration. With these toals,
laboratory-based identification of infections will be made much fagter (Iess than 30 minutes) and
farther forward than is now possible.

The IMBDRP includes the following areas of research:

Pre-exposure Countermeasures. This areainvolves prophylactic measures undertaken to prevent ill-
ness and injury associated with exposure to bacterid, vird, and toxin threat agents. The primary focus
of pre-exposure thergpy is the production of effective vaccines. Theroles of various factorsin simu-
lating cdlular and humora immunity are determined through study of specific genes or properties of
threat agents. This knowledge provides tools for development of second-generation recombinant or
multi-agent vaccine candidates as well as pretreatment therapies, such asthe use of
immunomodulators, to intervene in the pathogenic effects of threat agents.

Post-exposure Countermeasures. Research effortsin this area are focused on developing safe, effec-
tive prophylaxes and treetments to dleviate disease or injury associated with exposure to bacterid,
vird, or toxin threat agents. Thergpeutic measures may involve administration of antimicrobids, anti-
virds, antitoxins or generic compounds formulated to intervene at the pathogen’ s Site of action. The
knowledge necessary to develop such products requires in-depth research in the basic pathogenesis
and physiology of the BW agents. These analyses will afford researchers tools to create a universal
approach in treating post-exposure casudties of a BW attack.
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Diagnogtics: Diagnostics research involves the investigation and evauation of sengtive and specific
methods for detection of infectious organisms, toxins, antigens and antibodies in biological materidsto
include the gpplication of nucleic acid probes or synthetic antigens. Rapid identification tests and diag-
nostic methods for the identification of bacteria, viruses, and toxins or their antigens as well as their
metabolites, and anadogs in clinica specimens are mgor gods of this program area. Researchisaso
being directed toward an understanding of host gene expression patterns and changes in the patterns
shortly after exposure to biologica agents that may provide very early markers of exposure before the
sgn and symptoms of infection are evident.

2.7.5.3 Threats, Countermeasures, Technical Barriers, and Accomplishments. A biologica
threet agent is defined as an intentionally disseminated living microorganism or toxin that can cause
disease or degth in humans, animals, or plants. Threat agents include a broad range of microorganisms
(bacteria, rickettsae, and viruses) and toxins of biologica origin. Biologica weapons are easy to
make, difficult to detect, and can be very effective. Defense againg this class of wegpon is difficult,
particularly when biological agents can produce casudties over an area of thousands of square kilo-
meters. Biologica agents could aso be used with devagtating effect in combination with nuclesar,
chemicd, or conventiona weapons.

Countermeasures and diagnostic techniques for biologica threet agents are shown in Table
2-12. Details of the BW threats and countermeasures, as well as biologica defense research and
development technica barriers and accomplishments, are presented in Annex E (Section E.2).Critica
elements of medica biologica defense include the ability to protect U.S. forces from BW agents, to
rapidly diagnose (in dinica specimens) infection or intoxication from agents, and to treat casudties.
Currently, the most effective countermeasure is pre-deployment active immunization. Future threats,
however, may involve geneticaly engineered biologica wegpons that may be easily produced, highly
lethd, difficult to detect, and resistant to convertiond therapies. An enemy’s ability to produce
genetically engineered threats on demand a so exacerbates the long-lead time between research for a
medica solution and obtaining FDA licensure for the medica product.

The current MBDRP includes the following research areas for the development of medica
countermeasures.

Characterize the biochemistry, molecular biology, physiology, and morphology of BW threat
agents.

Investigate the pathogenesi's and immunology of the disease.

Determine the mechanism of action of the threet agent in anma modd systems.

Sdlect antigen(s) for candidate vaccines.

Develop and compare potentia vaccine candidates and characterize their effectsin anima
models.

Develop surrogate markers of efficacy.

Establish safety and efficacy datafor candidate vaccines.

Develop medica diagnogticsto include far forward, confirmatory, and reference labs.
Develop chemo/immunothergpeutic agents and preparations.

Technicad shortcomings in the private sector include (1) the lack of high-leve biologica con
tanment (BL-3 and BL-4) laboratory facilities to support biologica defense research, (2) lack of
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widespread scientific expertisein biologicd defense, and (3) a continuing and growing lack of avail-
ability of Indian Rhesus macagues, frequently used and the anima model of choice in many definitive
efficacy studies of vaccines and therapeutics. These factors redtrict the depth of expertise, facilities,
and support available. A recent redress of funds and authorizations over asix year period (FY 02-07)
will be used for DoD facility upgrades and to enhance scientific and technological expertise.

Table 2-12. Medical Biological Defense Counter measur es and Diagnostic Techniques

VACCINES
Killed — killed or inactivated microorganism that is incapable of replicating but stimulates immunity.
Live, attenuated — live organism, selected not to cause disease but able to stimulate immunity.
Toxoid — toxin protein treated to inactivate its toxicity but retainsits ability to stimulate immunity.
Recombinant — gene coding for a protein that stimulates specific immunity to a BW agent is inserted
into biological vector for production. Protein may be produced in high yields through bioengineering.
Deoxyribonucleic Acid (DNA) — section of DNA that codes for protein that stimulates specific
immunity to aBW agent. DNA produces the desired protein in recipient that stimulates immunity.
Polyvalent/Multivalent/Multiagent — mixture of antigens or vaccine constructs that protect against a
number of different BW agents.
Vectored — carrier organism bioengineered to confer immunity against a biological agent or multiple
agents.
Replicon — A vectored system in which portions of pathogen genes are combined with a portion of
viral DNA and introduced into cells by the normal viral infectious mechanism. A replicon replicates a
singletime, after which it is eliminated, and elicit a protective immune response without causing disease.

ANTIBODY (ANTISERUM, ANTITOXIN)
Heterologous — antibodies collected from animals (i.e., different species than the recipient) repeatedly
immunized against the BW threat. These antibodies must be treated to reduce the human immune
response to them (serum sickness).
Homol ogous — antibodies of human origin (i.e., same species as the recipient) that provide protective
immunity againstthe BW threat. These antibodies are not prone to stimulating serum sickness.
Monoclonal —acell culture technique for producing highly specific antibodies against a disease agent.
Bioengineered — antigen binding site on the variable portion of an antibody elicited in a nonhuman
system is combined with the nonvariable portion of a human antibody to produce a “humanized”
antibody.

DRUGS

Antibiotics — very effective against bacteria, but are ineffective against viruses and toxins.
Antiviral compounds — promising drugs in development by the pharmaceutical industry are being
evaluated against biological threat viruses
Others — compounds that offer new possibilities for protecting against and treating exposure to BW
agents (such as drugs to treat toxins or nonspecific treatments such asimmunomodul ators.)

DIAGNOSTIC TECHNOLOGIES

Immunological technologies — These tests rely on antibodies for detecting the presence of proteins
associated with the BW agent. They are easy to use, compact, rapid (minutes), and require little logistic
support. Thistechnology is currently used in out-patient clinics and doctor’ s offices.

Nucleic acid technologies — nucleic acid tests, specifically the polymerase chain reaction (PCR), rely on
segments of genes unique to BW agents to detect the presence of those agents. These tests are

extremely sensitive and specific, but currently require more support to perform.

DNA Microarray technologies — Often referred to as “ gene chips”, this technology assesses the status
of thousands of genes smultaneously for changes in level of gene expression. Events that occur

immediately after exposure to a biological agent may be related to changes in gene expression.
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2.7.5.4 Defense Advanced Resear ch Projects Agency (DARPA) Programs. Asoneof its
magjor program areas, DARPA is pursuing the demondration and devel opment of new biologicd
warfare defense capabilities. Mgor thrusts include red-time (environmental) sensng; medicd
countermeasures (developing barriers to prevent entry of pathogens into the human body and
developing pathogen countermeasures to block pathogen virulence and to modulate host immune
response); and Advanced Medica Diagnostics for the most virulent pathogens and their molecular
mechanisms.

Medical countermeasures research includes: (1) broad spectrum therapeutics against known,
biologica warfare pathogens, (2) thergpeutics againgt virulence pathways (mechanisms of disease)
shared by broad classes of pathogens and (3) stimulators of innate immunity. Specific approaches
include modified red blood cells to sequester and destroy pathogens, devel opment of broad spectrum
vaccines, engineering of plantsto produce human vaccines and other products, identification of
virulence mechanisms shared by pathogens, development of novel therapeutics targeting these
mechaniams, and efficacy testing in cdl cultures and animals.

Early diagnosisiskey to providing effective thergpy against BW agents since many of these
agents cause early nonspecific flu-like symptoms. The god of the DARPA Advanced Medical
Diagnostics thrust is to devel op the capability to detect the presence of infection by biologica threst
agents, differentiate from other sgnificant pathogens, and identify the pathogen, even in the absence of
recognizable sgns and symptoms (when the pathogen numbers are low). Specific accomplishments
areliged in Annex E.

2.7.6 Medical Nuclear (Radiological) Defense Resear ch Program

The mission of the Medical Nuclear Defense Research Program (MNDRP) is to conduct
research in thefield of radiobiology and related matters essentia to the support of DoD and the
Military Services. The sole repository of defense radiobiology expertise isthe Armed Forces
Radiobiologica Research Inditute (AFRRI).

2.7.6.1 Goals. Thegoas of the MNDRP are the fallowing:

Understand the pathologica consequences of radiation injury in order to guide development of
pharmacologica agents for mitigating injury.

Develop medica countermeasures for acute, delayed, and chronic radiation injury.

Develop and test prophylactic drugs to reduce the adverse hedlth consequences of subletha
radiation exposures.

Identify biologicd markers and develop rapid assay systems to assess radiation injury under
field environments and enhance medica management of radiologica casudlties.

Quantify and build into casudty prediction modds the morbidity and mortdity due to
combined exposure to ionizing radiation and infectious disease or chemica agents.

Sugtain combeat capakiility, increase surviva, and minimize short- and long-term problems
associated with ionizing radiation when combined with other mass casudty wegpons or
battlefield stressors such as traumatic injury and endemic disease.
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2.7.6.2 ODbjectives. The primary objective of this research group is to address the major aspects of
military operationd requirements for dedling with radiation injuries. A nuclear threet agent is any wegp-
on that causes detrimenta medical effects by ether direct externd irradiaion or by internal contamina-
tion with radioactive materid. These agents include radiation dispersa wegpons, which scatter radio-
active materiad with conventiona explosives, ddiberate area contamination; destruction of a nuclear
power plant; improvised nuclear devices; and traditional nuclear wegpons. Operationa requirements
include programs in casudty management, medica radioprotectants to diminish radiation injury,
medica thergpeutic regimens, biodosmetry, combined NBC injury effects and its mitigation,
maintenance of performance, and radiation hazards assessment.

2.7.6.3 Threats, Countermeasures, Technical Barriers, and Accomplishments. If counter-
proliferation and intelligence effortsfail to deter the use of nuclear wegpons, medicad remediation of
casuaties must be available to treat the effects of wegpons use. Such a device would mogt likely be
utilized againg military, economic, or apolitica targets (e.g., an airbase, the seat of government, large
population center, or commercid port city). In such scenarios, citizens outsde the immediate lethd
areawould be exposed to the prompt radiation of the initid exploson aswel asto chronic exposures
resulting from the resdud radioactive fdlout.

If an adversary employs a nuclear wegpon, the concomitant use of biologica or chemica
weapons should be anticipated. Radiation dispersal events could include the destruction of a nuclear
reactor, intentiona contamination of a battlefield with nuclear waste, or dispersd of radiologica
materids in aterrorist car bomb attack involving conventiona explosives. Mogt casudtiesin these
scenarios would suffer nontlethd doses of externd irradiaion. Thiswould complicate the management
of their conventiond injuries and could cause interna contamination with radionucleides. Prompt
effects of moderate- to high-dose radiaion injury diminish the soldier’ s ahility to fight and survive.
Effective radiation countermeasures must protect the warfighter from performance decrement and
amultaneoudy diminish lethdity and the long-term hedlth effects of radiation injury. Prophylactic and
therapeutic applications of novel pharmacologica agents will increase surviva and diminish morbidity
of individua soldiers wounded by radiation. A research program to understand molecular and cellular
damage induced by radiation is needed to determine the best medical countermeasures for the newly
arisng radiologica thrests on the modern battlefield. Table 2-13 presents an overview of
countermeasures to radiologica exposure and research accomplishments during FY O1.

Sgnificant progress has been made in prophylactic and therapeutic measures that will reduce
mortaity and morbidity in high-dose radiation environments. During the Cold War, the number of
casudties resulting from the large- scale deployment of nuclear weapons would have essily over-
whelmed the medica assets of NATO forces. In the current threat environment, adequate planning for
medica responseto avery limited nuclear attack is mandatory. While casuglty numbers from anuclear
detonation will dill be large, countermeasures have been developed that will Sgnificantly limit the
morbidity and the secondary mortality. These modalities will be particularly important in the likely
scenario of terrorist use of radiation weapons. If the attack is limited to one or, & worst, asmall
number of events, the ahility to provide intensive, sophigticated medica and other support is highly
credible because of the availability of uncompromised trestment/research centers and medical
evacuation capabilities.
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Details of the radiological threets and countermeasures, aswell as nuclear defense research
and development technica barriers and accomplishments, are presented in Annex E (Section E.3).

Table 2-13. Medical Nuclear Defense Counter measur es

PRETREATMENTS

Single agents: Injections and/or oral administration of androstene steroid, vitamin E, genistein and/or
amifostine (Ethyol®) enhance survival of acutely irradiated laboratory animals.

Multidrug combinations: Enhanced survival in animal models is possible using a two-pronged strategy of
pretreatments (e.g., androstene steroids, amifostine, etc.) followed by postexposure cytokine therapy.

MEDICAL THERAPIES

Blood Forming Cell Stimulants: Granulocyte colony stimulating factor (G-CSF, Neupogen®) granulocyte-
macrophage colony stimulating factor (GM -CSF, Leukine®) have been demonstrated to be highly effectivein
restoring the immune competence of the bone marrow and alowing survival from radiation injuries
previously considered lethal. The cytokine thrombopoietin has been developed as a therapeutic agent and
is undergoing further trials as a platelet-formation stimulant. Interleukin 11 (IL-11, Neumega®) has moderate
thrombopoietic activity, as well as epithelial tissue repair capacity, and is currently available for human use.
Keratinocyte growth factor is a promising new recombinant cytokine for treating radiation-damaged barrier
epithelium, and preliminary experiments have shown its efficacy in preventing translocation of intestinal
microflorain irradiated animals.

Broad Range Cellular Recovery Stimulants: Research continues into biologically stable compounds that
stimulate recovery of multiple hematopoietic cell lineages.

Susceptibility to Infectious Agents and Efficacious Therapy: Research continues into assessing
susceptibility and resistance to infectious agents in individuals exposed to prompt and chronic sublethal
radiation doses, and developing combined-modality therapies that attack microorganisms while enhancing
innate immunity. A significant reduction in mortality was shown in animal models using a clinical support
protocol based on antibiotic and platel et transfusion regimens.

DIAGNOSTIC TECHNIQUES

Biodosimetry and Dose Assessment: No dose-assessment method other than individual physical dosimeters
is currently available to deployed soldiers. A novel automated chromosome aberration analytical procedure
based on premature chromosome condensation was developed and could be made deployable to the
Echelon-3 level of medical care. Novel analytical methods and newly identified biological markers that
leverage nucleic acid amplifying technol ogies are being devel oped. These will lead to a new-generation suite
of biodosimetry assays that are rapid and deployable for field use point-of-care testing and provide greater
diagnostic value for medical treatment decisions.

CHEMICAL AND BIOLOGICAL WARFARE CONSEQUENCESWITH RADIATION

Increased lethality of biological weapons after low level irradiation: Ongoing studies indicate even low
sublethal levels of radiation will markedly increase susceptibility to infection by agents of biological warfare.
Existing data suggest synergistic consequences of mustard and nerve agents under combined exposure
with ionizing radiation.
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2.8 JOINT BIOLOGICAL DEFENSE PROGRAM —SPECIAL REPORT ON ANTHRAX
VACCINE COSTS, ACQUISITION STRATEGY, AND RELATED ISSUES

As part of the National Defense Authorization Act for Fiscal Year 2001 - Authorizetion
Conference Report (106-945, Section 217, Joint Biologica Defense Program, page 719), Congress
directed the Department to submit a specid report dong with the Annua Report to Congress on the
Chemicd and Biologica Defense Program. (Related activities of the Joint Medica Biologica Defense
Research Program are described in Section 2.7.5 of this chapter and Annex E of thisreport.) The
conferees directed the Department to provide information on the costs incurred by, and payments
made to, each contractor or other entity engaged in the production, storage, distribution, or marketing
of the anthrax vaccine administered by the Department of Defense. Table 2-14 identifiesdl
obligations associated with the manufacture of the Anthrax Vaccine Adsorbed (AVA) as of February
27,2002. Table 2-15 identifies storage costs, ditribution, and marketing.

Table 2-14. Obligation of Fundsfor Anthrax Vaccine Adsorbed ($in millions)

System Cost Element FY 00 & Prior FY 01

BioPort Corporation
Production 54.9 0
Redundancy 4.4 0
Process Validation/BLA Supplement Approval 26.8 39.3
Testing, Labeling, Shipping, & Security 7.1 1.9
Facility Renovation 3.4 0
Camber Corporation 3.0 7.7
SAIC 1.3 0
Program Management Support 0.3 0.7
Total 101.2 49.6)

Table 2-15. Storage and Marketing Costsfor Anthrax Vaccine Adsorbed ($in millions)

AVIP Costs FY99 FY00 FY01
Contract Personnel/ Support 3.5 3.2 3.3
Vaccine Distribution 0.3 0.3 0.4
Education 0.9 1.7 1.1
Program Research and Evaluation -- 2.6 2.6
VA-DoD Force Health Protection Initiative 0.6 0.6 0.5
Total 5.4 8.4 7.9

The acquistion of anthrax vaccine adsorbed supports the goa's and objectives of protection of
U.S. forces againg anthrax. Tota force vaccination againgt anthrax is being accomplished through the
Anthrax Vaccine Immunization Program, as described in Table 2-16.
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Table 2-16. Anthrax Vaccine Immunization Program (AVIP)

The AVIP web site provides a detailed account on the nature of the threat from anthrax
(Bacillus anthracis), description of the vaccine, explanation of U.S. DoD policies
regarding biological defense vaccines, U.S. DoD policies regarding the anthrax
vaccine, immunization schedule, information on adverse event reporting, and other
information related to the AVIP. The AVIP may be found on the internet at
http://www.anthrax.mil/.

As of January 31, 2002, 2,113,155 doses of the vaccine have been administered to
526,146 persons. Also as of this date, 75,289 service members have completed the 6-
shot series.

In December of 1997, the Secretary of Defense announced plans to begin vaccinating
Service personnel deployed in high-threat areas (HTAs) against the BW agent anthrax.
Vaccinations for troops in Southwest Asia began in March 1998. The Secretary of
Defense approved the Anthrax Vaccine Immunization Program for the Total Force in
May 1998. Vaccinations for troops in Korea began in August 1998. The AVIP Agency
was established in September 1998 to implement and monitor the DoD policy and
Services’ plans. The Services’ AVIP plans call for eventual vaccination of the Total
Force (active and reserve components) and emergency-essential DoD civilians and
contractors. The AVIP plan included three phases. Forces at highest risk are
immunized first.

Phase | began in Mar 1998, vaccinating personnel assigned or deploying to high threat
areas (HTAs) of Southwest Asia. Due to an unanticipated delay in release of FDA-
approved vaccine, DoD slowed its implementation of the AVIP incrementally between
July and November 2000 and June 2001. DoD is currently executing a modified Phase
I, vaccinating only designated special mission units and personnel involved in vaccine
research. Phase Il will vaccinate the early deploying forces projected to deploy in
support of contingency plans into the HTAs. Phase Il will vaccinate the remainder of
the Total Force.

BioPort received full approval of all aspects of their Biologics License Application
supplement from the FDA on January 31, 2002. On the same date, FDA released three
production lots of anthrax vaccine.

Following this FDA approval of BioPort's newly renovated anthrax vaccine production
facility and restoration of vaccine supply, DoD will resume its phased execution
program; catching up with those people who were asked to defer doses and continuing
to ensure that individuals deploying to high threat areas receive the vaccine. People
who deferred doses during the slow down period will resume their vaccination series
where they left off; next doses are then counted from that point.
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2.9 OPERATIONAL TESTING - PROJECT 049

Increased awareness of the chemical and biologica (CB) threat has resulted in increased
requirements for CB defense information and operationdly oriented data and andyss from the
Services and the Commanders in Chiefs (CINCs) of the Unified Combatant Commands. One of
DoD’s most vauable assets for meeting these requiremernts is the Joint/CINC Operational Testing
(Project O49) program, based at the West Desert Test Center at U.S. Army Dugway Proving
Ground (WDTC a DPG), Utah. Project O49 isajoint service program funded through the CB
Defense Program. Objectives are to: (1) plan, conduct, evauate and report on laboratory analyses,
field tests and technica assessmentsin response to user requirements; (2) serve asthe DoD’s Joint
Contact Point for CB defense test and technical data; and (3) publish and maintain the many volumes
of the CB Technica Data Source Book. Project O49 recently has upgraded the West Desert
Technica Information Center (WDTIC) and coordinated with the Chemica-Biologica Information
Andysis Center (CBIAC) to vastly improve literature search and analysis cgpatilities.

Following are summaries of current Project O49 operationd tests:

Persistent Chemical Agents and Their Reactions with Surfaces is scheduled to be con
ducted during 2002 at the WDTC a DPG for the U.S. Air Force (USAF). The objectives of
thistest are to 1) determine the evaporation rate of five different CW agents, neat and
thickened, from severd warfighting surfaces, 2) determine the transfer hazard of the same CW
agents and mixtures from the same surfaces a various times, 3) determine a methodology for
extraction of CW agent from concrete and identify various reactions of CW agentsin
absorbed on or into concrete, 4) determine levels of contamination of CW agents on various
surfaces that will result in a contact hazard to personnel, and 5) fully characterize the soil
samples used in the previous objectives as to type and world wide incidence.

Processing Cargo and Troops Through an Exchange Zone will be conducted during 2002
for the Air Mobility Command. The objective of thistest is to determine if clean cargo and
troops can be processed through an exchange zone without hindering trand oad operations.
Evauationswill conss of attempting to move cargo and troops through severa zones without
Cross contamination.

Large Frame Aircraft Decontamination will be conducted during June 2002. The objective
of thistest is to examine decontamination technologies and tactics, techniques, and procedures
(TTP) to determine the most appropriate means to decontaminate large frame aircraft.

Operation Southern Breeze Field Test (MTMC-Cargo) was conducted during May 2001 at
Charleston Naval Weapons Station, South Carolina for the US Transportation Command, in
conjunction the Military Traffic Management Command (MTMC). The test objective wasto
determine how covering versus not covering cargo from a Large Medium Speed Roll On, Roll
Off (LMSR) Ship affected the level of contamination and the amount of time needed to
decontaminate the items,

Operation Southern Breeze Field Test (MSC-Ship) will be conducted during June 2002 at
Charleston Naval Wegpons Station, South Caroling, for the Military Sedift Command
(MSC). Test objectives are to (1) evaluate the extent of internal contamination alowed by the
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ventilation system of an LM SR Ship when contaminated with asmulated chemica agent, (2)
evauate the effectiveness of current decontamination procedures and the use of portable
collective protection systems (M20A 1s) indde crew quarters, and (3) evauate the feasbility
of wrapping equipment/cargo in a protective cover as a means of contamination avoidance
and expediting port throughput.

Casualty Decontamination is scheduled in FY 02 to field test the Wartime Medica
Decontamination Teams Concepts of Operations.

2.10 CB DEFENSE RDA PROGRAMS REQUIREMENTS ASSESSMENT

I SSUE: DoD does not have a current approved mechanism for licensure of chemical and
biological defense medical products (i.e., drugs and vaccines) because legal and ethical
constraints prevent adequate full testing in humans.

SOLUTION: The FDA and DoD are working together to amend the Code of Federd Regu-
lations to dlow animd efficacy datato be used in lieu of large-scae human dinicd efficacy trids.
FDA’s Center for Biologics Evauation and Research (CBER) proposed a rule on October 5,
1999 entitled, “New Drug and Biologica Products; Evidence Needed to Demondtrate Efficacy of
New Drugsfor Use Againg Letha or Permanently Disabling Toxic Substances When Efficacy
Studiesin Humans Ethically Cannot Be Conducted,” and is available at
www.fdagov/cber/ruleshtm. This rule is expected to be findized in 2002. This mechanism of
licensure is vitd to provide military service personne with licensed products. Thisrule will dso
establish requirements for licensure and alow the DoD to plan and conduct the appropriate
studies to obtain gpprova for the products planned for production and licensing. Requests for
gpprova of each medical product will be reviewed on an individual bass. In some cases, human
efficacy may be determined to some degree (e.g., the Topica Skin Protectant was tested against
poison ivy extract in humans.) In other cases, human efficacy datawill not be available.

ISSUE: DoD lacks FDA-licensed vaccines against some BW threat agents.

SOLUTION: DaD currently has only one licensed vaccine for biological defense protection, the
Anthrax Vaccine Adsorbed. For other biologica defense vaccines, DoD awarded a prime
systems contract to DynPort LLC, now called Dynport VVaccine Company (DVC). This contract
establishes asingle integrator to develop, license, produce, and maintain a stockpile of BD
vaccines for protection againgt BW agents. DV C is required to obtain and maintain FDA licensure
for dl the vaccine products developed under this contract.

The contract was awarded in November 1997 and began with the development and licensure of
three vaccines. Q fever, Tularemia, and Smallpox, and the storage of the current unlicensed BD
vaccine stockpile (IND products). There are options for the development and licensure of ten
other BD vaccines, which are programmed for development and licensure.
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In July 2001, DoD submitted to “Report on Biologica Warfare Defense Vaccine Research &
Development Programs.” Thisreport addresses: 1) the implications of relying on the commercid
sector to meet the DoD'’ s biological defense vaccine requirements; 2) adesign for a government-
owned, contractor-operated (GOCO) vaccine production facility; 3) preliminary cost estimates
and schedule for the facility; 4) consultation with the Surgeon Generd on the utility of such a
facility for the production of vaccines for the civilian sector and theimpact of civilian production on
meeting Armed Forces needs and facility operating costs, and 5) the impact of internationa
vaccine requirements and the production of vaccines to meet those requirements on mesting
Armed Forces needs and facility operating cods.

As part of the DoD’ s vaccineinitiative, DoD sdlected an independent pand of expertsto assess
the DoD acquisition of vaccine production programs and report their recommendations for
improvement to the Deputy Secretary of Defense. The pand prepared areport to reflect its
independent opinions for consideration by DoD. This report discusses vaccine industry congtraints
and concludes that the size and scope of the DoD program is too large for either DoD or industry
aone. It recommends the gpplication of a combined, integrated gpproach by DoD and industry,
coupled with better dignment with industry best practices. DoD is working with the Department of
Hedth and Human Services and other federal agencies to develop the requirements and plans for
condructing anationa biological defense vaccine production fecility.

ISSUE: Anthrax vaccination currently requiresaprimary series, six dose regimen spaced
out over the course of 18 months, with an annual booster to maintain immunity. This protocol
makesit difficult to complete before deployment of forcesor to ensurethat mobile for ces,
once deployed, are administered the proper regimen.
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SOLUTION: DoD conducted a successful pilot study eva uating a dosage regime using fewer
doses of Anthrax Vaccine Adsorbed. The results of this study were presented to the Food and
Drug Adminigtration (FDA) in FY 99. The results have been accepted for publication in the peer-
reviewed journd Vaccine and will gppear in a2002 issue. Congress has funded the Department
of Hedlth and Human Services effort for expanded, pivota studies. The Centers for Disease
Control and Prevention (CDC) will conduct these congressonaly funded studiesin a collaborative
effort to sudy the safety and efficacy of vaccines used againgt biologica agents. The study will
address: (1) therisk factors for adverse events including differencesin rates of adverse events
between men and women; (2) determining immunological correlates of protection and
documenting vaccine efficacy, and (3) optimizing the vaccination schedule and adminigration to
assure efficacy while minimizing the number of doses required and the occurrence of adverse
events. These studies will be conducted at five research centers. Emory University, Mayo Clinic,
Baylor College of Medicine, Universty of Alabama-Birmingham and Walter Reed Army Inditute
of Research. Enrollment of 1,560 volunteersis expected by Spring 2002. Interim results are
anticipated by early 2004 with the completed study in approximatdly 5 years from initiation.
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ISSUE: Thereisno currently licensed manufacturer for the smallpox vaccine.

SOLUTION: The currently licensed smadllpox vaccine, made by outdated methods and last
produced over 20 years ago, isin limited supply. A more modern replacement is needed. The
U.S. Army has developed a candidate vaccine. Human trias of the Army vaccine are very
promising. The find report from aclinicd trid of the candidate vaccine administered by
scarification indicates that the candidate is safe and immunogenicaly smilar to the licensed
vaccine. The candidate vaccine continues to be developed for FDA licensure. The subcontractor
selected by the VAP prime systems contractor to manufacture the new smalpox vaccine
completed process definition studies, manufactured a GMP pilot ot suitable for a phase 1 clinica
trial, and validated a vaccine potency assay in FY01. A phase 1 trid of the newly manufactured
GMP pilot lot is planned for gtart up in April 2002. FDA licensure is expected in 2005. An
immune globulin product (Vaccinialmmune Globulin or VIG) isrequired to treat adverse reactions
to vaccination with the smalpox vaccine. To ensure continued availability of previoudy
manufactured V1G, an IND was obtained for this materia, thus dlowing planned dinicd tridsto
proceed. The VAP prime systems contractor aso filed the first annua report for the IND
(#9141) obtained for anew VIG product for intravenous administration. The sdected
subcontractor has manufactured three lots of the new VIG product. A clinica trid using this
materid is currently undergoing data andyss and two more lots are in the process of being
manufactured. This product isin dinica testing, with licensure expected in 2004. The VAP
Program Management Office isin close coordination with the Centers for Disease Control and
Prevention that has contracts for the development of a separate smalpox vaccine candidate for
homedand defense. Pardlel development of these vaccinesis judicious risk reduction snce both
must undergo extensive human testing. Down sdectionsto asingle vaccine is desirable.

ISSUE: The effects on humansresulting from the exposur e to low doses of chemical agernts,
particularly organophosphorous (nerve) agents, are not clearly under stood.

SOLUTION: Beginning in FY'96, DoD, in association with the Research Working Group of the
Interagency Persian Gulf Veterans Coordinating Board, dedicated $5 million to evduate the
chronic effects of low-dose level exposure to chemica agents. Studies have been underway snce
1QFY 97 to develop highly specific and sengitive assays, preferably forward-deployable, to detect
and potentidly quantify low-level exposure to chemica agents. These ongoing studies may dso
identify any long-lasting and toxic metabolites of chemica agents that could account for delayed
and long-term hedlth consequences. In addition, studies to look at the impact of possible genetic
polymorphiams of cholinesterase enzymes upon individua response to nerve agents are underway.
Additiond funds have been committed and contracts are being awarded to evauate potentia
chronic hedth complaints resulting from exposure to nerve agents. These contracts were begun
1QFY98. In May 1999, the Department of Defense submitted a report to Congress entitled DoD
Strategy to Address Low-Level Exposures to Chemical Warfare Agents (CWAS). This report
provided areview of the policies and doctrines of the Department of Defense on chemica warfare
defense. Based on this review, DoD recommended no modifications to policies and doctrine, and
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dated that existing efforts were well designed to address the need, based on current scientific
information.

During FY 00, DoD established the Low Level Chemicd Warfare Agent Working Group, which
was chartered to provide advice on the research programs to understand the hedlth effects of
exposure to low-level chemica warfare agents, to prevent unnecessary duplication of research
efforts, and to focus and direct scientific investigations to address operationd issues. In FY 01,
research efforts to understand the effects of low level chemical toxicity on the human body and to
develop medica countermeasures to minimize effects of low level chemica exposure the were
underway at or were sponsored by USAMRMC's U.S. Army Medical Research Indtitute for
Chemicd Defense. Accomplishments are found in Annex E.

ISSUE: An inadequate amount of agent fate data existsto support the fundamental

under standing of post attack environment. Nearly all of the pertinent data was collected
during atime when test programs wer e focused on offensive war strategies. Little attention
was given to the wider spectrum of data that pertainsto post attack recovery, restoration of
oper ations, effects at non-lethal (e.g., low level) exposures, and for advanced model
development and validation.

SOLUTION: The primary objective of the ongoing DTO CB.42 Environmentad Feate of Agents
is to provide decision-makersinformation to accurately predict agent persistence and the resulting
hazard from chemica agent attacks. This can be achieved through lab, field and wind tunnd testing
so that different variables, such as meteorologica and vapor measurements can be vaidated. The
collection of agent fate data will support the development of a vaidated hazard prediction modd.

ISSUE: Asaresult of theterrorist attacks of September 11, 2001 and the attackswith
anthrax contaminated letters, there has been increased emphasis on the need to develop
capabilitiesto preparefor futureterrorist attacks, especially potentially catastr ophic attacks
by terrorists using biological weapons.
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SOLUTION: Inthe FY03 Presdent’s Budget Request for the DoD Chemica and Biologica
Defense Program, the President’ s Office of Homeland Security (OHS), established October 8,
2001 by Executive Order 13228, provided a significant addition of funds for two key initiatives—
(2) Biologica Counterterrorism Research Program, and (2) Biologica Defense Homeand
Security Support Program. These two initiatives would be implemented by the Department of
Defensein support of the OHS. Funds for these initiatives are in addition to the core programs of
the CBDP. Funding isincluded in al acquistion activities, from basic research through
procurement as described below.

BIOLOGICAL COUNTERTERRORISM RESEARCH PROGRAM

This program will establish abiologica terrorism threat assessment research Center for Biological
Counterterrorism at the U.S. Army Medical Research and Materiel Command, Fort Detrick,
Maryland. A pane of senior scientists from DoD, federa |abs, academia, industry and intelligence
communitieswill develop concept and scope of threat assessment research. The research program




CB Defense Requirements and Programs

will initiate competitive extramura contracts during design and congtruction phase. The unique
fadilities a Fort Detrick will support DoD and nationd requirements for andysis of emerging bio-
logical threats and assessment of countermeasures againgt those threats. The FY 03 program will:

Conduct atechnology survey and identify gaps.

Award extramurd research with emphasis on identification of virulence factors, pathogenic
mechanisms and sructura biology.

Establish research programsin agrobiologica research, forensc genomics and certified
forendic biologicd threat agent capability.

Initiate planning and concept development for dedicated facility to continue effort.
Develop Applied Microbia Threat Assessment Research to assist in the devel opment of
the Counter Terrorism Research Program and to establish a management element for the
Program; develop program policy, strategic plan, short through far term investment
drategies.

Develop environmenta and access control point monitoring.

Develop enhanced medicd survelllance technologies.

Demondrate an enhanced signatures database and conduct basdine studies.

Develop improved biologicd defense data mining, fuson, and andys's architectures.
Conduct Basdline Self Assessment (BSA), Misson Area Assessments (MAAS), and
Requirements Analysis and Process Devel opment.

BIOLOGICAL DEFENSE HOMELAND SECURITY SUPPORT PROGRAM

This program initiates comprehensive program to build a National Biologica Defense System for
the Office of Homeand Security (OHS). It amsto create and deploy a nationd, multi-component,
multi-organization defense capability targeted to urban aress, other high-value assets, and specid
events. It seeksto provide an integrated homeland security capability to detect, mitigate and
respond to biological-related incidents. Capabilities would include:

Enhanced biologica detection capabilities and the fuson of medica surveillance systems,
wide-area environmental sensors, access control points and information systems.
Deployed sysems will exploit existing technology supplemented with new capabilities
resulting from accelerated devel opment.

DOD FORCE PROTECTION AND HOMELAND SECURITY INITIATIVES

In addition to the efforts supported by the Office of Homeand Security, the Chemica and
Biologica Defense Program plans to establish afully-equipped DoD test-bed, an enhanced
monitoring system for the Nationd Capitol Region and an initid capability in two urban areasin
order to enhance the protection of DoD assets againg terrorist attacks with chemica or biologica
weapons Specific research and development activities in FY 03 include:

Enhanced biologica detection capabilities and the fuson of medicd surveillance systems,
wide-area environmental sensors, access control points and information systems.
Reguirements analys's, system integration, and program support for DoD ingdlation and
urban test beds.
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Microbid forensic genomic, confirmatory analys's, and aerobiology testing and model
development.

Environmenta and access control point monitoring for the integration of point, standoff,
and trangportabl e detection technologies.

Demondrate initid mining, fuson, and andys's module, incorporate modding and andysis
of threat transport prediction, adopt command, control, and communications
infragtructure, and integrate information networking.

DoD test bed design, environmentd testing, and test bed trias.

Initiate the integration of point-of-care diagnostics, syndromic reporting and medica
aurveillance mining.

Integration of Sgnature source term cataloging into system of system technology
architecture.

Conseguence Management in support of WMD-CSTS, including: initiate the evauation,
purchase, and testing of commercid- off-the-shelf products for the Table of Digtribution &
Allowances (TDA) for WMD-CSTs.

Integration, demondration, and testing of: (1) CB collection, detection, and identification
technologies, (2) reagents and antibodies for biologica detection, and (3) an automated
biologica agent testing laboratory.

Initiate systems engineering studies for deployment of sensorsin the Nationd Capital
Region.

Conduct Ambient Breeze Tunnd testing and characterization of system and components .
Conduct background aerosol and indoor building flow character and testing.

Conduct wargames/tabletop exercises for Concepts of Operations (CONOPS)
development.

In support of Consegquence Management - Initiate development of a Unified Command
Suite (UCS) and Mobile Andytical Laboratory (MALS) block upgrades to support
WMD-CSTs.

This program aso provides resources in the DoD CBDP to complete fielding and modernization
of (1) WMD-Civil Support Teams, and (2) Reserve Component Reconnaissance and
Decontamination Teams. Full funding includes the following in the FY 03 budget:

Type-classfied protection, detection, and training equipment.

Deveopment and fielding of upgraded andyticad platforms for the detection, identification,
and characterization of CB and radiologica agents used by terrorigsin acivilian
environment.

Development and fielding of communication cgpabilities that are interoperable with other
federd, state, and local agencies.

Testing and evduation to ensure that the systems are safe and effective.

Program management funds to successfully execute the CBDP Conseguence Management
RDA program.

Another key element of the Biologica Defense Homeland Security Support Program is the Joint
Service Installation Protection Project (JSIPP). The JSIPPisaPilot Project designed to
increase CB defense capabilities at DoD Ingdlations. The JSIPP isintended to provide arobust
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CB defense capability integrated into ingtalation force protection and anti-terrorism plans. The
project will refine concepts of operations and resource requirements for expansion across DaD.
The two key components of this project are the: (1) Chemica Biologicd Ingtdlation Protection
Program, and (2) Chemica Emergency First Response Program. The project will equip nine
diverse DoD Ingdlations with:

State of the Art Contamination Avoidance, Protection and Decontamination Equipment
Packages.

Emergency response capability for consequence management.

Integrated Command and Control Network.

Comprehengive training and exercise plan.

Findly, the FY 03 budget includes procurement funds to support homeand security biologica
defense. Procurement will support the fallowing:

First Responders- procures emergency first-response capability for consequence
management—supports organizing, equipping, training and conducting exercises for first
responders.

Installation Force Protection Equipment — procures CBD equipment packages for nine
ingdlations, buys Dry Filter Units, Joint Portd Shield bio detectors, Automated Chemicd
Agent Detectors, Remote Data Relays, Ruggedized Advanced Pathogen Identification
Device (RAPID), Hand Held Assays and operationd fielding support.

WMD Civil Support Teams- procures new equipment training support, required
equipment and required Operationa Assessments for 32 WMD-CSTs.

Homeland Security Initiative- procures a dua-use operationa capability for integrated
bio-surveillance, detection, and derting in the Nationd Capitol Region within 12 months.
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INTENTIONALLY BLANK.
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Chapter 3

Nuclear, Biological, and Chemical (NBC) Defense Logistics Status

3.1 INTRODUCTION

The overdl logidtica readiness of the Department of Defense’s NBC defense equipment
continues to improve. The Services have increased stock of most NBC defense equipment, and the
overal Service requirements have decreased as aresult of asmaller force. Both factors have im-
proved the overal DoD readiness and sustainment status. Asset visihility initiatives continue to increase
the ability to manage what is becoming an increasingly joint collection of NBC defense end items and
consumables. A number of items continue to pose a moderate to high risk chalenge due to low invert
tories and continued modernization efforts.

The DoD Chemica and Biologica Defense Program jointly manages the research, devel-
opment, and procurement of major end items of NBC defense equipment. These items are funded
through defense-wide funding accounts. Consumable NBC defense items are managed by the Ser-
vices and the Defense L ogitics Agency (DLA) in accordance with Title X responsibilities of the
Services to manage their own operations and maintenance funds. Under the provisons of Title X of
the FY 95 Defense Authorization Act, Service Secretaries are responsible for, and have the authority
to conduct, dl affairs of their respective departments including supplying, researching, developing,
maintaining equipment, and training. The existence of defense-wide (rather than Service-specific)
research, development, and acquisition funding accounts has ensured the joint integration of NBC
defense programs. However, no defense-wide (thet is, joint) operations and maintenance funding
mechanism exigts for the sustainment of NBC defense items, including consumables. Because of this,
the joint NBC defense community is limited to tracking the status of the DoD NBC defense logidtics
readiness and sustainment program and making recommendations to correct funding shortfals.

The Joint Service Materiel Group (JSMG) coordinates NBC defense logistics issues. The
JSMG, egtablished by the Joint Service Agreement (JSA), works to ensure a smooth transtion
through the phases of NBC defense equipment life cycles. It is adso charged with developing and
maintaining an annud Joint Service NBC Deferse Logigtics Support Plan (LSP). This LSP formsthe
basis for the analysis found later in this chapter.

This chapter reflects logistics data to support FY 01 logistics needs. In September 2001, the
Quadrennia Defense Review presented anew force Sizing construct that supersedes the requirement
for supporting two nearly smultaneous Mgor Theater Wars. Logigtics requirements to support the
new force sizing congtruct will be reported in the next annua report. During the past year, increased
focus by al Servicesand DLA on NBC defense logigtics has visbly improved the overdl program.
Readiness shortfdls have been identified and addressed to the degree that full sustainment through a
one Mgor Theater War (MTW) scenario is reasonably assured. The ability to sustain a second nearly
smultaneous MTW scenario isin question, due to current and potentia critical shortfalls of specific
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program areas. Contingent upon implementation of the recommendations contained in the Secretary of
Defense’ s Quadrennia Defense Review, the Services have programmed funds to specifically address
these problem areas. Additiondly, the services are formulating doctrine, tactics, techniques, and
procedures for domestic response to terrorist incidents involving weapons of mass destruction.

The Joint Chemica Defense Equipment Consumption Rates (JCHEMRATES) IV study was
completed in November 1998. This study was sponsored by the Joint Services Coordination
Committee and executed through the U.S. Army Center for Army Andyses. The god of the
JCHEMRATES study was to define parameters of future chemica warfare scenarios and determine
the consumption rates for consumable chemicd defense equipment. Using the current Defense Plant
ning Guidance, the JCHEMRATES study developed consumption rates for the two MTW scenarios.
Consumption rates include both medical and non-medicd chemica defense items for each Service and
overdl DoD rall-ups for both scenarios. They include both initial issue of chemica defense equipment
and sustainment through the 120-day period. These rates form an important basis for determining
future Service purchases and their readiness to go to war. Thefina report on the JCHEMRATES IV
study was published in April 1999.

The JCHEMRATESV study’ s two MTW requirement is not and should not be consid-
ered a procurement target. This sudy did not fully consder certain factors such asair transport into
theaters of conflict or Navy fleet requirements for ships at sea but not in the theater of operations.
Thus, while the Services agree with the methodology and intent of the study, the Navy and Air Force
disagree with some of the findings. Future iterations of this study will require further refinement prior
to becoming afully accepted planning tool. The JCHEMRATES MTW requirement does not consider
peacetime training requirements, sizing requirements, full procurement to the entire active and Reserve
forces, or the increasing number of peacekeegping missonsin recent years. An increasing emphasison
counterterrorism, and humanitarian and peacekeeping missons worldwide is an additiona drain on
NBC defense supplies and has added to planning factors since these missions exceed the requirements
planning figures (that is, 2 MTWSs) used for acquisition planning. Therefore, the MTW requirement
denotes a minimum planning number, which if the total DoD inventory drops below, may represent
acritica shortfdl for that particular item which should be immediately addressed to avoid diminishing
the force' s NBC defense capability. Because of this limitation in the study, the Services have identified
their total Service requirements as their procurement targets, while acknowledging JCHEMRATES as
anecessay dep in joint service management of the NBC defense program.

To address shortcomings of JCHEMRATES studies and to include biologica defense, the
Joint NBC Defense Board is sponsoring a follow-on study, the Joint Chemical Biological—
Quantitative Requirements and Equipment Consumption study. This study began in the fourth
guarter of FY 01 with an identification of user needs and concerns while developing the study
scenarios.

The Services continue to have issues regarding the accountability and management of NBC
defense item inventories. Limited asset vishility of consumable NBC defense items below the whole-
sdelevd remains a problem due to the lack of automated tracking systems at that level (the excep-
tions being the Air Force and arecent Marine Corpsinitiative). This hasthe full attention of the senior
NBC defense managers. The Joint Total Asset Vishility (JTAV) project is progressing toward
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addressing these problems in the long term, but isinitidly hampered by the uneven qudity of inventory
reporting.

The Services dill procure consumable NBC defense items through multiple, separate, and
ditinct funding authorizations, as discussed in Section 3.6 of this chapter. Each Service addresses

secondary item procurement policies independently. There continue to be shortfalls of specific NBC
defense items when measured against DoD requirements of atwo MTW scenario.

However, the Services have replaced severd JCHEMRATES generated 2 MTW
requirements with new requirements that reflect total service requirements. These requirements are
generdly higher than 2 MTW requirements, and cause the risks for those items to gppear greater. This
disparity will be diminated with new Defense Planning Guidance and the release of the Joint
Chemical Biological—Quantitative Requirements and Equipment Consumption (JCB-QREC)
study results, which will provide anew andytical bass for updated warfighter requirements.

The process by which the Services and DLA fund and store war reserve materiel has been
hampered by differing definitions, different deployment strategies, and alack of validated requirements
for jointly managed items. The Joint Service Integration Group (JSIG) was tasked in cdendar year
2000 to study Service concerns with JCHEMRATES V. Initiation of afollow-on study, the Joint
Chemical Biological—Quantitative Requirements and Equipment Consumption study is
underway and is being tailored to address these concerns and thus will create a solid foundation for
providing a basis for the common planning of future requirements.

The JSMG initiated its sixth Joint Service NBC Defense Logistics Support Plan (LSP) in
August 2001. Thisreport focuses on identifying the current on-hand stores of the Services and
DLA’s NBC defense equipment, and matching these numbers againg the requirements generated
from the find JCHEMRATESIV study. The LSP saimisto identify the Services readiness and
sustainment cgpability, maintenance requirements, and industrid base issuesin the area of NBC
defense. The data cdll conducted for the FY 02 L SP was used to develop the findings in this chapter.

3.2 NBC DEFENSE LOGISTICSMANAGEMENT

NBC defense logistics management remainsin trangtion. The Joint NBC Defense Board has
begun to exercise full authority in thisarea, and the JISMG, which reports to the Joint NBC Defense
Board, has been charged with coordinating and integrating logistics readiness. The Joint NBC Defense
Board hasidentified the need to standardize the MTW equipment requirements among the Services.
They initiated a process to collect data and define requirements to ensure consstency acrossdl
planning efforts. The JSMG'srole is to identify current readiness and sustainment quantitiesin the
logistics area, with respect to the two MTW scenario outlined in the Defense Planning Guidance.
Developmental NBC defense programs that will be fielded within the POM time period are addressed
to identify modernization efforts that are underway.

As currently envisioned, dl Services retain “ starter stocks’ of NBC defense equipment that
will support immediate deployments and initid operations. The length of time that these stocks will last
each unit depends on the respective parent Service. Air Force units deploy with 30 days of NBC
defense consumables. Army divisons use a planning figure of 45 days, while Marine Corps forces and
Navy shore units use 60 days as the basis for their plans. As a matter of policy, Navy ships stock 45
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days or 90 days of consumable materid based on the units misson. However, Navy ship vaues are
notiona in that they are based on peacetime demand and/or projections of wartime demand as con
tained in pertinent alowance documentation. For NBC defensive materiel, and particularly in the case
of individua protective equipment (IPE), the days of supply represent a minimum stockage position
basad on current investment guiddines for such materiel. In most cases, the Services will firdt redis-
tribute any available uncommitted assets to provide sustainment before sourcing €l sewhere. Once
these tarter stocks are depleted, the military force turns to the DoD NBC defense item managers for
“swing stocks,” dso known as “ sustainment stocks.”

DLA and the Army Materid Command (AMC) are the item managers, or Nationd Inventory
Control Points (NICP), for the vast mgority of NBC defenseitemsin dl four Services. They are
responsible for industria base devel opment, acquisition, and storage of wholesde peacetime and
sustainment wartime stocks. They buy (process procurement actions) and, if requested, store NBC
defense materidl (swing stocks) for the Services. However, the Services must provide funding to DLA
and AMC for the procurements.

Primarily Army owned sustainment stocks are stored in DLA and AMC depots dthough
USAF, USMC, and USN may provide fundsto DLA and AMC to store their sustainment stocks. All
Services are responsible for individudly programming and funding sustainment stocks to provide the
required support to their supporting force structure. Because of alack of vighility of NBC defense
items, unclear wartime requirements (given the post- Cold War environment), scarce Operations and
Maintenance funds, and low priorities given to NBC defense stocks, the current quantity of DLA and
AMC NBC defense war reserves have been reduced and will not support sustainment requirements
for the entire DoD force during afull two MTW scenario. These numbers are reflected in the tables of
Annex F.
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Sarvice inventories of NBC defense items maintained at unit level use either manua records or
asemi-automated tracking system. Stocks held at wholesde level are maintained using a separate
automated system. Currently, there is little connectivity between the two systems. As areault, thereis
limited Service level asset vishility for NBC defense items. The Services are addressing this deficiency
under the auspices of Totd Asset Vishility (TAV), along-term initiive that will link existing DoD
logistics automated systems.

The Army hasimproved its vishility through an initiative to Sandardize individud issue of
eeven critical NBC defense items across dl mgor commands. Unit Status Reporting was
implemented for unitsto report on-hand stocks vs. requirements on amonthly basis. In addition, plans
arein place for consumable chemical defense equipment for dl forces other than Force Package | and
other early deploying unitsto be consolidated and centrally stored at Bluegrass Army Depot. This
sevenyear execution plan is managed by HQ AMC and will enable better visibility and rotation of
NBC defense consumableitems. The Air Force has asSmilar program that consolidates stocks of
NBC defense items for deployment in support of contingency operations. These initiatives have dso
reduced surveillance costs and improved overal management of NBC defense stocks. The Marine
Corps has been leading ajoint surveillance Technica Working Group, whose initiatives have been
increasing cooperétive effortsin survelllance and shdf life programs. The Marine Corps has a'so begun
an NBC stocks consolidation program and is developing an NBC Defense Equipment Management
Program (DEMP) database to track the inventory, shelf life, and maintenance histories of NBC
defense items.

Both DLA and AMC will remain key playersin the future NBC defense |ogistics management
system. The Joint NBC Defense Board, through the JSMG, provides coordination and integration
based upon the input of al Services and Commanders-in-Chief (CINCs). DLA and AMC will
continue to provide services such as raw data collection, inventory control, and adistribution
infragtructure. With the results of JCHEMRATES IV, the Services and DLA can immediately begin
plans to improve their readiness and sustainment status based on a common understanding of modern
conflict scenario requirements.

3.3 QUANTITIES, CHARACTERISTICS, AND CAPABILITIES

The reaults of the data collection efforts are compiled in Tables F-1 through F-5 in Annex F,
NBC Defense Logigtics Readiness Data. Tables are included for each of the four Services and the
Defense Logistics Agency (DLA).

34 LOGISTICSSTATUS

During collection of FY 01 data, information on the inventory status of 129 fielded NBC
defense equipment items was compiled. While radiacs were not traditiondly a part of this chepter,
they have been retained in an effort towards continuity with other chapters and annexes of this report.
NBC defense items such as spare parts and sub-components were considered a subset of the primary
item for risk assessments, and were not reviewed separately. Batteries for critica sysems arelisted
for informationa purposes. Inventory tracking for batteriesis difficult because of alack of vishility and
because they typically have other gpplications. Trainers were not included in the assessment process,
since they do not reflect wartime service requirements. Quantities required for wartime needs were

85



Chemical & Biological Defense Program Annual Report

then compared to quantities currently on-hand. Characteristics and capabilities of selected fielded
NBC defense items are discussed in detail in Annexes A-E of this report.

Among medica consumables; sodium nitrite and sodium thiosulfate are now combined in a
single Cyanide Antidote Treatment Kit. The requirements for Pyridostigmine Bromide tablets were
adjusted to reflect FDA guiddines, which alows them to be administered for only 14 days, rather than
30 days. The Chemicd Agent Patient Treatment Medical Equipment Set and Medical Aerosolized
Nerve Agent Antidote (MANAA) Atropine Sulfate Inhaation Aerosol were added.

Be@_li””ing with the 2000 report, th_e WO | Tywo MTW Requirement for Consumables
MTW requirement for consumables was adjusted | previous definition: equal to the greater of

to include the intid issue dong with the | JCHEMRATES Initial Issue or Consumption
consumption provided by JCHEMRATES. This | b No inventory remains after 120 days
decison was made to provide for some inventory
to remain after 120 days, thus enhancing our | New definition: equa to JCHEMRATES Initia
readiness if another conflict ensues. This more | Issue plus Consumption

dosdy digns the requirements calculations with | P Someinventory remains after 120 days
those of other commoadities such as ammunition. Readiness for the next conflict is enhanced

Of the 129 items extensvely reviewed,
DoD devel oped risk assessments for 50 items based on data gathered as of 30 September 2001 (see
Table 3-1). These items were singled out because of ther critica role or their ability to represent the
generad State of their respective commaodity area. While some of the items assessed changed from the
previous year’' s report due to obsolescence, the balance of assessed items among the commaodity
areas remained as congtant as possible to provide for continuity. These items were rated asbeingin a
low, moderate, or high risk category. “Risk” is based on the currently available percent fill of the two
MTW requirements, the lower thisfill the greater the likelihood that such shortages may sgnificantly
reduce DoD’ s ahility to respond to a contingency. Shortages for FY 01 were ca culated by comparing
the two MTW requirements, as defined for this year, to on-hand quantities, as shown in Annex F,
Tables F-1 through F-5.

RISK ASSESSM ENT

Low— Services have at least 85 percent of wartime requirement on-hand to
support two nearly simultaneous major theater wars

Moderate — Services have between 70 to 84 percent of wartime regquirement on-hand
to support two nearly simultaneous major theater wars

High - Services have less than 70 percent of wartime requirement on-hand to
support two nearly simultaneous major theater wars

Table 3-1 provides the results of the assessment. Programs rated as high or moderate risk are
discussed in greater detail in Annex F. A sevenyear comparison of data assessmentsis shownin
Figure 3-2. In comparison to FY 00 report data, the percentage of the FY 01 report’ sitemsin the low
risk category dropped from 66 percent to 62 percent. The percentage of itemsin moderate rose from
14 percent to 20 percent, while the percentage of itemsin the high risk category dropped from 20
percent to 18 percent.
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Figure 3-2. Logistic Risk Assessments. 50 NBC Defense Items

The redefinition of the two MTW requirement did not significantly affect mogt of the items thet
were assessed. Severd items remain in the high to moderate risk categories while they are being
fielded. Theseitems will be monitored as continued procurement ameliorates their risk. The following
items are highlighted:

The status of M8A 1 chemica agent detectors improved due to repairs while its replacement,
theM22 ACADA, isbeing fidded.

Collectively, 60% of the Marine Corps inventory of CAM 1.5 and CAM 2.0 have been
refurbished and are currently being shipped to Marine Corps users. Funding for the remaining
CAMss has been received and refurbishment action should be completed during FY 02.
Quantities of BDOs are not adequate to fill the Air Force requirement. The Air Force
developed a mitigation plan in concert with procurement of the JISLIST ensemblesto minimize
risk. The recent plus-up of procurement funds for protective suits has aded in plansto
trangtion to the JSLIST program. Despite the remova of quantities of BDOs from inventory
because of defects the overdl level of DoD War Reserve Materiel stockage of BDOs remains
high, thus the immediate risk is assessed as low. Also, DLA is providing an offset to the
Services, based on the value of the defective BDOs, that is being applied toward purchase of
additiond JSLIST suits. Other BDOs will remain in inventory until they reach maximum shelf
life

The Air Forceisrelying on the CWU 66/77P to provide a protective air crew ensemble. It
will replace the now obsolete Chemicd Protective Undercoverdl, and is assessed at moderate
risk. Continued planned procurements should correct this assessment in the short term. The
Joint Protective Aircrew Ensemble (JPACE), being procured in FY 04, will replace this suit.
The collective protection area continues to be assessed as high risk, in part due to the
continued emphasis on contamination avoidance and individua protection, which overshadows
thisarea. Asthe procurement cycle in these two latter areas matures, the risk assessment of
collective protection systems will lessen dightly.

D2 requirements, as determined by JCHEMRATES 1V, indicated a significant increasein
DS2 requirements compared to JCHEMRATES 111 and current on-hand stocks. Because of
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the magnitude of this change, DS2 is omitted from the risk assessments while the LSP
Integrated Product Team consders the vdidity of the JCHEMRATES 11 requirement vice the
JCHEMRATESIV cdculation.

With the expiration of M258A 1 decontamination kits in FY 99, the satus of M291 kits
becomes more critical. Present inventory and planned procurements should keep this risk low.
Production of M295 kits has improved since last year to lessen their risk.

Medica chemicd defense materid remains generdly in low risk. The shortage of 2-PAM
autoinjectors can be supplemented with existing supplies of atropine and Nerve Agent
Antidote Kits (NAAK), reducing its risk from moderate to low. These items are gradudly
being replaced by the Antidote Treatment Nerve Agent Autoinjector.

To meet VAP requirements, the prime systems contractor (DynPort V accine Company) and
its subcontractors have retrieved data, files, microbia stocks, and experimentd lots of biologi-
ca defense vaccines produced over the last 10-30 years from government laboratories and
contractors in order to conduct an assessment of the suitability of these products for
contingency/emergency use. A thorough and ongoing review of thisinformation in the light of
current FDA requirements for use under a contingency/ emergency use scenario has been
completed. Recommended expanded testing and mai ntenance requirements are now being
evauated for implementation in order to make these products available for
contingency/emergency use to reduce the risk of not meeting wartime requirements. Thisrisk
of not meeting wartime requirementsis till high but with expanded testing and maintenance
over the next year could be reduced to alow to moderate risk.

Based on the average two MTW requirements identified in the JCHEMRATES IV study as of

March 1999, the Services continue to exhibit shortages in certain criticd areas. Shortages of chemica
and biologica agent detection systems, collective protection shelters and their respective filters, and
biologica warfare vaccines may have a serious impact on the joint force' s aility to survive and susain
combat operations under NBC warfare conditionsin two nearly smultaneous MTWSs. The extent of
the operationd impact of NBC defense equipment shortages is under review in severd classfied

studies.
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Table 3-1. L ogistic Risk Assessments (as of 30 September 2001): 50 NBC Defense Items

Items Risk Remarks
Assessment
CONTAMINATION AVOIDANCE/DETECTION EQUIPMENT
Radiological
AN/VDR-2 Radiac Set Low
AN/PDR-75 Radiac Set Low
AN/UDR-13 Pocket Radiac High Low inventory, still fielding
Biological
Biological Integrated Detection System (BIDS) Low
Chemical
M256A1 Chemical Agent Detector Kit Low Shelf life expiration may reduce stocks in future, but
has been extended from five to six years
M8 Detection Paper Moderate
M8A1 Automatic Chemical Agent Alarm Low Being replaced by M22 ACADA
M1 Chemical Agent Monitor (CAM)/Improved CAM High USMC fielding in progress; 40% of USMC stock
awaiting repair
Chemical Agent Point Detection System (CAPDS) Low
AN/KAS-1 Chemical Warfare Directional Detector Low
M21 Remote Sensing Chemical Agent Alarm (RSCAAL) Low
M22 Automatic Chemical Agent Detector/Alarm High Low inventory; still fielding
M93A1 NBC Reconnaissance System “Fox” Low
M272A1 Water Testing Kit Low
M274 NBC Marking Set Low
INDIVIDUAL PROTECTION
Masks
M CU-2/P-series Mask Moderate | USAF/USN mask
M40-series General Purpose Mask Low USA/USMC mask
M42-series Tank Mask Low
M48 Apache Mask Low Replaces M43-series mask
MBU-19/9 Aircrew Eye/Resp. Protection (AERP) Low Replaces MBU-13/P; still fielding
Sits
JSLIST protective suits* Moderate | In process of fielding to al Services
Battle Dress Overgarment (BDO) Low No further production — being replaced by JSLIST
Saratoga Suit Low No further production — being replaced by JSLIST
CWU 66/77P Moderate | Low inventory
Chemical Protective Undercoverall Low No further production - replaced by CWU 66/77P
Mark 111 Suit, Chemical Protection Overgarment Moderate | No further production — being replaced by JSLIST
Aircrewman Cape Low
Gloves/Overboots
Chemical Protective Gloves (7/14/25-mil) Low Near term DLA emergency buys lower risk
Green/Black Vinyl Overshoes (GVO/BVO) Low Risk low due to CPFC stocks
Chemical Protective Footwear Covers (CPFC) Moderate
Disposable Chemical Protective Footwear Covers Low Replaced by GVO/BVO

Note - Only selected Low Risk programs are displayed for information purposes.

* While the risk assessment for JSLIST suits by themselvesin “moderate,” it is acknowledged that the risk is higher when the
entire protective ensemble (suits, gloves, boots, etc.) is assessed on the sum of itsindividual components within each Service.
However, accelerated procurement of all JSLIST componentsin FY 02 will rapidly mitigate this risk, and in the course of any
military operations, the Services will take appropriate risk-reduction measures.

89




Chemical & Biological Defense Program Annual Report

Table 3-1. Logistic Risk Assessments (as of 30 September 2001): 50 NBC Defense Items

(continued)
Items Risk Remarks
Assessment
COLLECTIVE PROTECTION
Chemical and Biologica Protective Shelter (CBPS) High Limited fielding in FY 02
M20A1 Simplified Collective Protective Equipment High Low inventory, not in production
M28 CPE HUB High Low inventory, still in production
M48A1 General Purpose Filter Moderate | Low inventory
Filter For (M59, M56, Shipboard) (200 CFM) High Low inventory
DECONTAMINATION EQUIPMENT
M291 Skin Decontaminating Kit Low Quantities cover loss of M258A 1
M295 Individual Equipment Decontamination Kit Low
DS2, M13 Can High Low inventory
M11 Decontaminating Apparatus Low
M13 Decontaminating Apparatus, Portable Low
M 17-series Lightweight Decontamination System (LDS) Moderate | Aging inventory partially supportable

(to include the A/E32U-8 Decontamination System)

M12A1 Power Driven Decontamination Apparatus (PDDA) High Repair parts only from unserviceable PDDAs

MEDICAL DEFENSE

Mark 1 Nerve Agent Antidote Kit (NAAK) Low Risk lowered based on autoinjector stocks

Atropine Autoinjector Low

2-PAM Chloride Autoinjector Low

Nerve Agent Preventative Pyridostigmine (NAPP) Tablet Low

Convulsant Antidote Nerve Agent (CANA) Autoinjector Low

Biologica Defense Vaccines Moderate | Prime contract awarded for development,
production, FDA licensure, and storage

Biologica Warfare Agent Diagnostics Moderate | First DoD hiologica diagnostic effort

Note - Only selected Low Risk programs are displayed for information purposes.

3.5 PEACETIME REQUIREMENTS

In peacetime, quantities of NBC defense equipment are necessary to train personnel in NBC
defense and to build confidence among our warfighters that NBC equipment will provide the neces-
sary protection when used correctly. The two mogt critica areas of peacetime stocks are individua
protective equipment and medica chemica defense materid. The Services have indicated that
adequate NBC defense equipment is on-hand to conduct training.

Generdly, items used in peacetime for training are drawn from wholesde stocks, requiring
units to maintain both training and contingency stocks. For seected items, such as protective clothing,
contingency utility islost when the item is used (or consumed) for training. Because peacetime training
requirements are met in this manner, mgor commands do not track training equipment in ther

estimates of on-hand requirements.

3.6 FUNDING

In accordance with the NBC defense management initiatives outlined in Chapter 1, funding of
RDT& E and procurement was centraized in a DoD defense-wide account beginning in FY 96. Oper-
ations and maintenance (O& M) funding for NBC defense materid is not consolidated at the DoD
level. Therefore, for non-magor (secondary) items (e.g., consumables such as decontamination kits,
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detection kits, and filters), each Service continues to separately fund replenishment and sustainment of
NBC defense equipment. Depot maintenance and contractor logistics support for some low dendity
magor items are lso O& M funded. These appropriations are not included in the joint NBC defense
program. Additiondly, the Army isthe only Service that currently fences funds solely for the purchase
of NBC defense medical consumable items.

Funding of NBC defenseitems classified as war reserves secondary items (WRSl) remains a
ggnificant issue. The Services are responsible for developing the requirements and funding itemsin war
reserve stocks. Funding of WRSI comes from Congressiona gppropriations made into the Working
Capitd Fund from the transfer of Services O&M funds. For example, replenishment of NBC defense
itemsin Army war reserves will require substartia funding through 2006 as some items reach their
maximum extended shdlf lives and require replacement. The recent plus-up of funds for protective suits
isassding in building an initid stockage and minimum sustainment (war reserve) stock to meet the
current defense planning guidance.

Under current acquisition procedures and DoD guidance to minimize wholesde stockpiles,
procurements are based only on funded Service requisitions. The Services remain responsible for
program funding to replace NBC defense equipment wartime stocks. Procurement is usualy based on
economic buy quantities (a consolidation of al Service requidtions) to provide the best vaue to the
government. Some procurements, however, suffer sgnificant delaysin delivery because of thetime
required to accumulate sufficient requigtions to produce economic buy quantities. This Stuation occurs
when item managers try to plan purchases of consumable items that have alow peacetime consum-
ption but high wartime consumption (such as decontamination kits, large collective protection filters
and M256A 1 detector kits). Theresult isalow purchasing history with asmall industry production
cagpability, which in turn causes a very low war reserve status with minimal industry surge capability.
The JCHEMRATES IV study was intended to provide more accurate requirements on which the
Searvices could base their planning.

3.7 INDUSTRIAL BASE

Since the end of the Cold War, and with asmaler DoD force, the industrial base has seen
mergers and acquisitions, which have reduced the number of firms participating in defense production.
The decreased number of firms has reduced competition in the sector, but the remaining firms gppear
to have gabilized. While the sector is Sable, vulnerahilities ill exist. Collective protection systems
(filtersin particular) continue to be the mogt critical subsector in the NBC defense area. Additionaly,
protective clothing procurement continues to receive intense scrutiny due to the possibility of industria
base shortfals in satifying requirements during a contingency. The limited pharmaceutica industria
base to support DoD CB defense medical programs, coupled with alack of government vaccine
production, represents a serious medical industrial base shortcoming.

Recent assessments indicate that the NBC defense industriad base sector is evolving to include
firms ranging from small to large with some dedicated to producing military unique products, while
others have sgnificant commercid markets. With the growing awareness of terrorist threats, the
commercia market is growing. Other companies are ill dependent on Service demands and sdes for
their financid surviva. Sdected NBC defense items (JSLIST, chemicd gloves, and nerve agent
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autoinjectors) have been designated as critical to combat operations because of low peacetime
demand, high wartime use, and the fragile supporting industrid base. Asaresult, DLA established,
with OSD approvd, a“War Stopper” program to sustain key industria base capahilities, utilizing
indugtria preparedness funding under PE 07080110.

Included in the mission of the Joint Service Integrated Product Team (IPT) for the Logistic
Support Plan is an assessment of the Industrial Base. This assessment is designed to assist the
Servicesin identifying problems and issues related to production capabilities of consumable and end
item Chemica and Biologica Defense Equipment (CBDE). It identifies CBDE not able to fully support
2 MTW requirements due to asset shortfals, and documents maximum production cgpabilities, warm
and cold base, for each item. These assessments provide DoD decision-makers with accurate
indugtrid base information and andysis.

The IPT is addressing issues from across the Services for more than 128 items/systems and
spare parts critica to readiness. The IPT is conducting andyses to include industria and technology
cgpabiilities, dternative sources of supply, and afinancid and economic analyss. These anayses will
provide the NBC management structure with aternatives and recommendations within the sub-sectors
of NBC defense. To date, al systems were evauated with 71 systems given in-depth andysis.
Industria preparedness measures were recommended for some of those items with others identified as
having a need for re-programming to fund buy-outs that would make up the shortfdls.

3.8 NBC DEFENSE LOGISTICS SUPPORT ASSESSMENT

| SSUE: The Department of Defense CB Defense Program has a full capability to support
and sustain thefirst of two MTWSs. Readiness shortfallsthat would preclude full support of a
second MTW have been identified and funded. The Services moder nization efforts and
common war reserverequirementswill lessen the overall risk over the near term.

SOLUTION: The Services continue to increase their readiness and sustainment status by
consolidating common stocks and increasing visihbility of their wholesde stocks. In most cases,
accelerated procurement of critica items into war reserves will increase readiness againg the
potentia use of weapons of mass destruction.

During 1998, all four Services participated in the development of the JCHEMRATES IV
study, which was finalized in 1999. JCHEMRATES IV provided a more accurate prediction
of theinitial issue and sustainment quantities required for each Service. A follow-on study,
the Joint Chemica Biologica — Quantitative Requirements and Equipment Consumption is being
conducted in FY02 under the auspices of the Joint NBC Defense Board. The use of this
common methodology will dlow the presentation of joint service requirementsin future reports
and facilitate improved joint logistics managemen.
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ISSUE: DoD continuesto lack ajoint, integrated system to maintain asset visibility of NBC
defense equipment below wholesale level, and lacks a standar dized war reserve program for
NBC defense equipment. Resour cing the procurement and sustainment of wartime stocks of
consumables such asindividual protective equipment, decontamination kits, and detector
Kitsremainsthe responsibility of the Services.

SOLUTION: DoD egablished the requirement for asset vishility and reviewed existing sysems
and procedures, both for peacetime reporting and war time reporting. The Servicesand DLA are
addressing the NBC defense asset vighility deficiency under the auspices of the Joint Total Asset
Vighility initigtive. Additiondly, DLA is actively involved in a Business System Modernization
(BSM) Program to replace the current legacy inventory management system by FY05. The
resulting fully integrated system will interface with the individua Services. The Marine Corps have
continued to improve and implement the automated NBC Defense Equipment Management
Program (DEMP) which standardizes accountability by tracking inventory by NSNs, contract
numbers, lot numbers, shelf lives, and related personnd data (issues, Szes, etc.)

ISSUE: NBC defenseindustries have a limited ability to augment specific shortfallsduring
any future contingency, in part dueto lowered DoD procurementsand the inability to retain
warm production linesin critical areas. Without the introduction of significant plusupsor the
use of innovative business practices (such asthe use of perfor mance specifications), many of
the small firmsthat make up this sector may choose to re-focus on the commercial market

place.

SOLUTION: DaD continues to pursue innovative strategies to maintain a responsive indudtrid
base, especially those Strategies that decrease industry reliance on DoD procurement for industriad
base survival. Strategies may include tapping into independent research and development (IR& D)
conducted by universities and corporations, increasing reliance on dud- use technologies, and
pursuing strategies that will encourage companies to decrease dependency on DoD requirements
for their survival.
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Chapter 4

Nuclear, Biological, and Chemical (NBC) Defense
Readiness and Training

4.1 INTRODUCTION

The Joint NBC Defense Program builds on the successes of each Service to develop aviable
Joint orientation to NBC defense capabilities, which includes Joint requirements documents; Joint
doctrine and tactics, techniques, and procedures; Joint modeling, Smulation, and wargaming; and Joint
professond training.

4.2 NBC DEFENSE DOCTRINE

Joint Doctrine, Joint Publication 3-11, Joint Doctrine for Operationsin Nuclear,
Biological, and Chemical (NBC) Environments 11 July 2000, provides guiddines for the planning
and execution of NBC defensive operations. Itsfocusis on the NBC threst, nationa policy, and
congderations peculiar to the preparation and conduct of NBC defense. These considerationsinclude
principles of theater NBC defense, logistics support, medica support, training, and readiness.

Multi-service Doctrine. The Joint Service Integration Group (JSIG) isworking with the U.S.
Army Chemica School (USACMLYS) to lead the effort in the development of multi-service NBC
defense doctrine. The JSIG is sponsoring the revison/development of acore list of multi-service NBC
Defense Doctrine publications selected by the Services. This core list will provide alogica framework
for NBCD muilti-service tactics, techniques, and procedures (MTTP) that will integrate service sTTPs
where possible and provide service unique TTPs when different. With the U.S. Army Chemicd
School selected as the lead service for doctrine development, two NBCD Doctrind publications will
be revised each year over afive year period. The selected core Multi-service NBCD Doctrind ligt is
shown below:

MTTP for NBC Defense of Theater Fixed Sites, Ports and Airfidds.
NBC Contamination Avoidance.

NBC Aspects of Consequence Management.

NBC Defense Operations.

NBC Decontamination (Restoration) MTTP.

NBC Protection MTTP.

Field Behavior of NBC Agents.

Potentid Military Chemicd/Biologica Agents and Compounds.
NBC Vulnerability Anayss.

MTTP for NBC Reconnaissance and Survelllance.
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The FY 01 effort conssted of JSIG sponsored initiatives to continue the development of NBC
mullti- service Doctrine. The multi-service doctrine manuals currently being revised under FY O1 efforts
include NBC Protection and NBC Reconnaissance and Surveillance. Multi-service doctrine
manuas scheduled for revison in FY02 are NBC Vulnerability Analysis and Potential Military
Chemical/Biological Agents and Compounds.

Multi-Nationa Doctrine. The U.S. Army Nuclear and Chemica Agency (USANCA) has
been delegated the lead DoD representative for international standardization of NBC operationd
matters. USANCA participates in the following North Atlantic Treaty Organization (NATO) groups.

NBC Defense Interservice Working Party (NBCWP) under the Military Agency for
Standardization,

Land Group 7 (LG. 7—NBC Equipment, under the NATO Army Armaments Group
(NAAG),

Working Group 2 (LG. 7)—Low Level Radiaion in Military Environments,

Challenge Subgroup (LG. 7)—Chemica/Biologicd Toxicity Chdlenge Leves,
Technicd Subgroup (LG. 7—Nuclear Weapons Defense, and

ATP 45 (NBCWP) NBC Warning/Reporting.

ATP 59 (B) Doctrine for the NBC Defense of NATO Forces

USANCA dso has been delegated as the representative in the American, British, Canada,
Audrdia(ABCA) Quadripartite Alliance in the Quadripartite Working Group (QWG) for NBC
Defense. In that group, USANCA dso paticipatesin the RADIAC Information Exchange Group
(IEG). The USACMLS participates with USANCA to incorporate NBC group agreementsin
reviang exiging manuas.

The USACMLS has been delegated as the representative at the NATO Training Group (Joint
Services Subgroup) in addition to providing representation and subject matter expertise to support
USANCA at NATO/QWG meetings as required. Thisincludes consultation to coordinate the officia
US position on NBC defense issues prior to international meetings.

4.2.1 Joint NBC Defense Doctrine Program M anagement

The NBC defense program management strategy described in Chapter 1 providesthe
mechanism to asss the Joint Staff in the further development of the Joint NBC defense doctrine
program. The JSIG coordinates with the Services to ensure the program is redistic and meets the
needs of the Joint community.

4.2.2 Joint NBC Defense Doctrine Development Program

The JSIG hasimplemented a program to ensure NBC/WMD is gppropriately addressed in
Joint doctrind materias. Through this process, sdlected joint publications, either in development or in
revison, are reviewed and NBC/WMD related recommendations are provided to the developers.

The U.S. Army Medicd Department Center and School (USAMEDDC& S) isthe lead
agency for the revison of Joint Publication 4-02, Doctrine for Health Service in Joint Operations.
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The publication was gpproved 30 July 2001. The revison contains additiond information on the
medical aspects of NBC defense.

The Air Force was tasked by the Joint Staff to draft Joint Pub 3-40, Joint Doctrine for
Counterproliferation Operations. Once published, the document will set forth the principlesto plan
for and conduct military activities of counterproliferation operations. One of the key activities of
counterproliferation is passive defense. JP 3-40 will complement joint doctrine promulgated in JP 3-
11, Joint Doctrine for Operationsin NBC Environments 11 July 2000.

4.2.3 Army Medical Doctrine Development Program

Multi- Service Doctrine. The FY 01 effort consisted of initiatives to develop new Army
Medical Department (AMEDD) NBC defense doctrine products, provide AMEDD inpuit to other
service NBC doctrine publications, and provide input to multinational medical NBC procedures. FIM
4-02.283 (NTRP 4-02.21; AFMAN 44-161(1); MCRP 4-11.1B) Treatment of Nuclear Warfare
Casualties and Low-Level Radiation Exposure was printed and distributed in Dec 00 as amulti-
sarvice publication. FM 4-02.7 (FM 8-10-7), Health Service Support in a Nuclear, Biological,
and Chemical Environment is being revised and developed as a multi-service publication. Doctrine
for medica aspect of toxic industrid materid (radiologica biologica, and chemica) will be developed
and incorporated into current and new manuas as the technology adlows. Available materid on
medica agpects of toxic industrid materid will be included in the revison of FM 4-02.7.

Multi-Nationa Doctrine. The Office of The Surgeon Generd, Department of the Army —
Hedth Care Operations (OTSG, DASG-HCO) has been designated the head of Delegation for the
NBC Medica Working Group for standardization of NBC medica operationd matters. OTSG,
DASG-HCO participates in or coordinates with the following NATO groups.

NBC Defense Working Group

NBC Medica Working Group—Head of Delegation

Land Group 7 (LG.7)—Joint NBC Defense

Working Group 2 (LG.7)—Low Leve Radiation in Military Environments

Challenge Subgroup (LG.7)—Chemicd/Biologica Toxicity Chdlenge Leves

Generd Medica Working Party, Aeromedica Working Group

Research Technology AreslHuman Factors Medicd Panel NBC Medica Subgroups.

The AMEDD participated in numerous NATO medical NBC procedura product reviews,
resulting in severd NATO Standardization Agreements (STANAGS) being updated. Further, the
AMEDD participated in a QWG to develop and update additional Quadripartite Standardization
Agreements (QSTAGs), which are medical NBC procedural products. STANAGs and QSTAGs are
reviewed for integration of these agreements into Army-specific doctrine literature products aswell as
multi-service medical doctrine products for which the AMEDD is the proponent.

The USAMEDDC& S has been designated as the lead agency to revisethe “NATO
Emergency War Surgery Handbook.” The initid draft for the revison is currently being developed.
This draft is projected for completion during FY 03.
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4.2.4 Air Force Doctrine Program

HQ USAF/XONP has built upon AFDD 2-1.8, Counter-Nuclear, Biological and
Chemical Operations. It has promulgated an Air Force policy directive, AFPD 10-26, Counter -
NBC Operational Preparedness. The policy directive establishes the Air Force' s program to plan,
organize, train and equip personnel to survive and fight under threet or attack of NBC weapons.

Pursuant to the policy directive, the Air Force is undertaking anumber of activities. It is devel-
oping measurable operationa and enabling sandards in order to determine the equipment, training,
manpower, and resources needed to conduct and sustain counter-NBC operations. Its concept of
operation (CONOP) and other procedura guidance are incorporating counter-NBC considerations,
where gppropriate. Military, DoD civilian, DoD dependents and contractor personnel are receiving
counter-NBC training. The Air Forceis adso planning, programming and budgeting for counter-NBC
preparedness in the areas of training, exercises, evauations, manpower, and equipment, including
medica requirements (in accordance with Title XVI1 of Public Law 103-160, dated 1994); and, it is
improving counter-NBC preparedness in expeditionary operations to take the fight to the enemy.

In order to implement the policy directive, the Air Forceis drafting pertinent ingtructions. AFI
10-2501, Full Spectrum Threat Response Planning Operations, will provide policy and guidance to
commanders so they may confront the full spectrum of threats and provide for the protection of inddl-
lation resources. AFI 10-2601, Counter-Nuclear, Biological and Chemical (NBC) Operations,
Passve Defense will define the passive defense component of counter-NBC operations and will direct
the integration of passive defense planning and operations.

The Air Force Surgeon Genera (HQ USAF/SGXR) has been participating with the Army in
development of joint and multi- service medica doctrine and guidance (see paragraph 4.2.3 above).
Medicd NBC doctrine was included in AFDD 2-1.8, Counter-Nuclear, Biological and Chemical
Operations.

4.25. Navy Doctrine

The Navy actively participated in dl phases of Joint, Multi-service and Service-unique Chem:
ical Biologica Defense. The Navy Warfare Development Command (NWDC) serves asthe lead
Navy organization participating in efforts to revise and update multi- service Chemicd-Biologicd
Defense publications. Publications under current revision include NWP 3-11 Multiservice NBC
Operations, NTTP 3-11.24 Multiservice Tactics Techniques and Procedures for NBC Aspects of
Conseguence Management and NTTP 3-11.25 NBC Contamination Avoidance. Updates are
planned for the Navy publications NWP 3-20.31 Surface Ship Survivability and NSTM 470
Shipboard BW/CW Defense and Counter measur es to improve interoperability with the USMC
during amphibious operations and to revise biologica defense procedures.

The Navy Warfare Development Command participatesin the following North Atlantic Treaty
Organization (NATO) Groups.

NBC Defense Interservice Working Party (NBCWP) under the Military Agency for
Standardization,
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Land Group 7 (LG. 7)—NBC Equipment, under the NATO Army Armaments Group
(NAAG),

Working Group 2 (LG. 7)—Low Level Radiaion in Military Environments,

ATP 45 Pand (NBCWP) NBC Warning/Reporting,

ATP 59 (B) Doctrine for the NBC Defense of NATO Forces.

The Surgeon Genera of the Navy (OPNAYV 093) represents the Navy a the NATO Medical
NBC-D Working Group and related medical working groups on behave of NWDC.

4.2.6 Marine CorpsDoctrine

The Marine Corpsisfully participating in al multi- service doctrine working groups to produce
and update jointly funded multi-service NBC defense doctrina publications. The NBC Operationd
Advisory Group met for one week to assess the Marine Corps  capstone doctrinal manual for NBC
Defense, Marine Corps Warfighting Publication (MCWP) 3-37, Marine Air Ground Task Force
NBC Defense Operations. The MCWP will be revised and updated during FY 02. Thisrevison and
update will better address NBC defense tactics, techniques and procedures in amphibious operations.

In November 1998, the Deputy Secretary of Defense directed the Navy and Marine Corpsto
assessits ahility to conduct amphibious assaults in achemicad and biological environrment. The studies
that were conducted resulted in the identification of severa doctrind deficienciesin thisarea. During
November 2001, Navy and Marine Corps representatives met in Quantico to discuss current doc-
trina deficiencies with respect to chemica biologica defense during amphibious operations. Two
Nava publications were considered for possible modification to correct these deficiencies—NWP 3-
20.1, “Surface Ship Survivability,” and NSTM 470, “ Shipboard BW/CW Defense and Counter-
measures.” Any changesto current Marine Corps Doctrine will aso be addressed or annotated in the
revised/updated MCWP 3-37, MAGTF NBC Defense Operations.

4.2.7 United States Special Oper ations Command Doctrine

The United States Specia Operations Command (USSOCOM) — Center for Operations,
Plans and Policy (SOOP) with its components developed USSOCOM Pub 3-11, “Multi-service
Techniques, and Procedures for Specia Operations Forcesin Nuclear, Biologica, and Chemicd
Environments,” dated 6 April 2001. This publication is multi-service designated (Army FM 3-05.105,
Navy NTTP 3-11.30, Air Force AFTTP(1) 3-2.35.

This publication was prepared at the direction of the Commander in Chief, United States
Specia Operations Command who recognized the need to share the TTPs developed by individud
components within the Specid Operations Forces (SOF) community. This publication compiles
existing Joint Doctrine, principles, and known Multi- Service/component TTPs for NBC defense
preparedness. It establishes asingle “How To” guide for use by individual SOF personnel and SOF
components supporting Joint Task Force/Joint Specia Operations Task Force (JTF/JSOTF)
operaions. It isaguide intended to enhance SOF force protection, survivahility, and readinessin
NBC environments.
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USSOCOM is a participating member in multi- service doctrine working groups to produce
and update multi- service NBC defense doctrind publications.

4.3 STANDARDS OF PROFICIENCY AND CURRENCY

Each sarvice establishes stlandards of proficiency and currency for NBC defense training. The
following sections describe each Service' s activities for NBC defense training.

4.3.1 Army

Army Regulation 350-41, Training in Units, establishes Army standards for proficiency for
NBC defense training. NBC defense training is conducted a schools and in units. The USACMLS s
responsble to train and sustain Chemica Corps soldiers and leaders and provide
task/condition/standard limits, suggested training products, and oversight in the areas of NBC matters.
Although the USACMLS s neither designated nor resourced to be the DoD Executive Agent for joint
NBC defensetraining, it is pursuing the following initiatives to the extent available resources dlow:

(1) assgting CINCs, Mgor Commands, and their staffsin assessing and providing
reference materias regarding the NBC threat and recommending actions to reduce
the NBC threet in their areas of operations,

(2) providing broad-based joint NBC defense doctrine and joint doctrine development
support,

(3) introducing and upgrading ingtructiond aids and training support meterid for War
Colleges and Command and Staff Collegesfor dl Services,

(4) developing, evauating, and fielding advanced ingtructiond capatiilities for both
resident and nonresident ingtruction; and

(5) conducting the Joint Senior Leader Training Course— A Focus on Weapons of
Mass Destruction, intended to provide leaders from dl Services with an
understanding of joint NBC defense operations, training, readiness, threet, doctrine,
and capabilities.

Individual Training.

At theinitid training level, NBC defense tasks are taught to students wearing Mission Oriented
Protective Posture (MOPP) during Basic Soldier Training and Warrant Officer Candidate
Training to sidy Initid Entry Training Reguirements.

Common core qudification is achieved from NBC tasks training during Officer (basic and
career) and Warrant Officer (basic) training.

NCOstrain on leader NBC skills during their NCO development courses.

Other Officer and NCO courses require training in NBC as a condition that effects the
performance of branch specific tasks.

At the company level most units have an NBC NCO specidit, and at the battalion or higher
level most units have an NBC Officer and Senior NCO.
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Unit Training.

The Army is congtantly chalenged to improve itstraining of NBC battlefidd hazards by
integrating such training into unit misson traning as well asindividud and leader training.
NBC Defense emphasisin the FY 01 Common Task Test. The Army has taken stepsto
address this issue by making the task: “Maintain Y our Assgned Protective Mask” an ement
of the Common Task Test for FY01. Soldierswill practice this task until they can meet the
test standards.

NBC collective tasks are published in Army Training Evauation Program (ARTEP) Misson
Training Plans. The highest level of NBC training recognizes NBC as a battlefild condition
and unitstrain to execute their Misson Essentid Task List (METL) while under NBC
conditions.

Medical Training. The Army funds medica NBC training oriented towards patient care, leader
development and medica force hedth protection. Patient care training provides medica professonas
with the clinica skills necessary to diagnose and treet individuals exposed to NBC agents. Leader
development prepares Army medica unit leaders to manage NBC casudties on the battlefield.
Medica force hedth protection training provides preventive medicine personnd with the skills
necessary to support Force Hedlth Protection Programs across the full spectrum of military
operations.

Army funded medicad NBC training is conducted at the U.S. Army Medical Department
Center and School (AMEDDC& S), the U.S. Army Medica Research Ingtitute of Chemical Defense
(USAMRICD), the U.S. Army Medical Research Ingtitute of Infectious Diseases (USAMRIID), the
Armed Forces Radiobiology Research Ingtitute (AFRRI) and the US Army Center for Health
Promotion and Preventive Medicine (USACHPPM). Training moddities include training presented a
the training commands (In-House training), training conducted at the requesting unit’s site (On-Site
training), and training achieved viathe different types of distance learning programs (Distance Learning
traning).

Each training modality offers unique advantages. In-house training enables students to use
laboratory and fidd training facilities while maximizing sudent-ingtructor interactions. On-Ste training,
I.e., courses taken “on the road” and presented at military ingtallations worldwide, minimizes student
travel costs while preserving direct student-ingtructor interactions. Distance learning programs minimize
training costs and support increased audience sizes, but at the cost of direct student-instructor
interactions. A summary of Army sponsored medical NBC training is provided in Table 4-1.

The AMEDDC&Strainsdl U.S. Army Medica Department (AMEDD) personnel and
selected personnd from al three armed services, including the active, reserve and National Guard
components. The primary focus of the AMEDDC& S s medical NBC training has hitoricaly been
basic soldier ills, leader development, and training to preparing AMEDD |eaders to meet the
challenges of supporting Medical Force Hedlth Protection Programsin the face of NBC thrests.

AMEDDC& S medicd NBC leader development training begins when new AMEDD officers
receive 39 hours of NBC classroom ingtruction and 12 hours of NBC fidld training during their Officer
Basic Course (OBC). The OBC teaches new AMEDD officers basic soldier skills and the
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fundamenta knowledge necessary to conduct medica operationsin NBC environments, control NBC
contamination in medica units, and understand the medica implication of NBC exposures. In FY 01,
1649 students completed OBC.

Table4-1. Summary of Army Medical NBC Training (FY 2001)

Training Command

Type of Training

Training Method

Number of Students

AMEDDC&S Leader Development In House 2686
Leader-Development Distance Learning 388
Force Health Protection In House 71
USAMRICD Patient Care In House 361
Patient Care Distance Learning 4477
Patient Care On-Site 520
Leader-Development In House 331
USAMRIID Patient Care In House 361
Patient Care Distance Learning 500
Patient Care On-Site 520
Leader-Development In House 323
AFRRI Patient Care In House 81
Patient Care On-Site 408

The Army Medica Department (AMEDD) Officer Advanced Course (OAC) includes 10
hours of medical NBC correspondence courses. The foreign officers from Allied armies attending the
AMEDD OAC received an additiona 40 hours of Medica NBC training. In FY 01, 388 students

completed OAC.

Prior to promotion to the rank of staff sergeant, Army combat medics attend the
AMEDDC& S Basic NCO Course (BNCOC). BNCOC incorporates classes and practical exercises
in battlefidld medicd operaionsin an NBC environment, decontaminating, managing and tregting
contaminated casudties, and training nor-medica soldiersin casualty decontamination procedures. In
FY 01, 578 NCOs completed the BNCOC.

USAMRICD’ s “Fdd Management of Chemica and Biological Casudlties Course” (FCBC)
provides detailed training in the first echelon management of chemica and biologica agent casudties.
This leadership development course, presented as a five-day in-house course a Aberdeen Proving
Grounds, is also offered as athree-day on-sSite course. The FCBC' s classroom discussonsinclude:
the current globd threet of chemica and biologcal agent use, the characteristics and effects of threst
agents, recognition and emergency treatment of agent exposure, principles of triage and
decontamination of chemica and biologica agent casudties. During FY 01, USAMRICD presented
the FCBC to 331 AMEDD officers and NCOs in the in-house courses.

The Principles of Preventive Medicine Course prepare future preventive medicine officersto
support medica force hedlth protection programsin NBC environments. In FY 01, 71 students
completed the Principles of Military Preventive Medicine Course. The Prevertive Medicine Specidist
Course was revised to incorporate Low Level Radiologica (LLR) training. LLR training has been
expanded in the Hedlth Physics Specidists course and in training provided Army Nuclear Medica
Science Officers (NMSOs) during attendance of the OBC, OAC and Principles of Preventive
Medicine Courses. LLR training enables NM SOs and Hedlth Physics Specididts, with the support of
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Preventive Medicine Specidigts, to provide medica force health protection to deploy forces
supporting incidents involving potentid radiation exposures, including Radiologica Dispersd Device
(RDDs) attacks or releases of radioactive materids from nuclear facilities.

Petient care training of phydcians, physician assstants, and nursesis primarily accomplished
by the specidized Army and DoD research laboratories. The laboratories courses, taught by
physicians and scientists from al three armed services, are presented to the medica professondsof dl
armed services. The courses are dso generdly available to non-DoD agencies and have made
sgnificant contribution to Homeland Security initiatives.

USAMRICD and USAMRIID trained 331 medicd professonds with the in-house verson of
the “Medical Management of Chemical and Biologica Casuaties Course” (MCBC). Sponsored by
the AMEDDC& S, the students attending the in-house MCBC divide their time between USAMRIID
a Ft. Detrick, Maryland and USAMRICD at Aberdeen Proving Grounds, Maryland. The MCBC
provides DoD personnd, primarily physicians, physcian assstants, and nurses, with aworking
knowledge of the potentid threat of chemica and biologica weapons and the status and scope of
medical defense strategies. It combines classroom ingruction and field experience to establish essentia
kills indtill confidence, and define limitations in thergpeutic moddities with each type of medica
setting. The course dso provides ingruction on the use of pecidized equipment and skills required for
safe, long distance evacuation. Firgt-hand experience in triage, decontamination, and medica
operations on the integrated battlefield is stressed.

AFRRI, aDoD agency, trained 489 DoD and non-DoD students with the “Medica Effects of
lonizing Radiation” (MEIR) Course. The MEIR course, funded by the Army Office of the Surgeon
Generd, provides up-to-date information concerning the biomedica consequences of radiation
exposure, how the effects can be reduced, and the medical management of radiologicd casudties. The
MEIR course, sponsored by the AMEDDC& S, is presented in-house at Bethesda, Maryland, on-Ste
a US military ingdlations worldwide, and via videotape as a distance-learning course. The course has
been expanded to include nornuclear weapon radiologica hazards, such asLLR hazards, which
could be encountered on the battlefield or during non-combat military operations.

The Army Office of the Surgeon Generd (OTSG) continued funding for USAMRIID and
USAMRICD initiatives to exploit the potentid of medica NBC distance learning courses. Distance
learning courses, using VTC, satellite broadcasting, videotape series and computer based training pro-
grams, offers an dternative for those otherwise unable to attend training. The convenience of distance
learning aso enables large numbers of medica professondsto attend training.

In FY 01, USAMRICD presented the interactive satdllite distance learning course “Medica
Response to Chemica Warfare and Terrorism”. This course trained military and civilian hedth care
professonds in the proper medica response in the event of an intentiona or accidental chemical agent
exposure. World-renowned experts from the U.S. Army Medica Research Ingtitute of Chemica
Defense (USAMRICD) and the Chemica Casudty Care Divison (CCCD) presented this program at
no charge to 4,137 participants. The program was taped and is now offered as a video tape program.

The Army Office of the Surgeon Generd sponsored a 5-day Medical NBC Readiness
workshop at the AMEDDC& S for 32 AMEDD leaders with operationad medical planning
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responsibilities. The workshop increased the participants understanding of the impact of NBC threats
on military operations and enabled participants to conduct Medica NBC exercises. Attendees learned
to design and conduct Medical NBC exercises usng the NBC Casudty Training System (NBC CTYS).

The Army Office of the Surgeon Generd maintains the Medicad NBC Online Information
Server, an Internet web Site at: http://www.nbc-med.org/. This searchable web Site, visited over 400
times per day, presents medica NBC related news articles, case studies, congressiond testimony,
information papers, medical NBC references, training materias, and the schedule for related
conferences and courses. Links are provided to AMEDDC& S, USAMRICD, USAMRIID, AFRRI,
and other NBC rdated Internet Stes offering training documents and software packages. Many
references and documents can be downloaded directly from the OTSG site, including the Medica
Management of Biologicd Casudties Handbook and Medica Management of Chemica Casuaties
Handbook

The Feld Preventive Medicine and Training Divisons of USACHPPM are currently working
with U.S. Army Forces Command to assist field preventive medicine units in assessment of their
exiging environmenta sampling and analysi's capabilities and provide technica training on toxic
indudtrial materia risk assessment and radiologica hazard risk assessment. This training includes
orientation and training on existing Table of Organization and Equipment as well as USACHPPM
provided equipment and support.

The AMEDD and OTSG since 1996 have conducted a series of medica Chemica Biologicd
Awareness Training (CBAT) seminar wargames for U.S. Pacific Command, U.S. European
Command, and U.S. Central Command and two for U.S. Forces Korea. These seminars, for senior
and executive leve officids, were highly successful and have led to an increase in demand for thistype
of training. The CBAT games were a predecessor to the current series of Command and Staff
Awareness Training (CSAT) seminar games programmed for FY 2000 through 2004. The purpose of
these gamesis to provide an open forum for commanders and staffs to increase their awareness and
explore contemporary issues, concepts, doctrine and policies relating to the medica aspects of
chemica and biologicd defense. Most recent exercises include “ Crimson Cross’ CSAT for Third
Medical Command and “Orbit Comet ‘00" CSAT for XVIII Airborne Corps & Fort Bragg. “Orbit
Comet” involved Pope Air Force Base as wdll as the communities of Spring Lake and Fayetteville,
NC. This seminar wargame considered the operational and medica implications of aterroris WMD
attack on Fort Bragg and the impact on the XVI11 Airborne Corps to sustain force projection
operations during the response. Subsequent CSAT seminars are currently scheduled for | Corps and
11 Corps.

The AMEDD and OTSG since 1996 have conducted a series of medica chemica biologicd
exercises including Chemicd Biological Awareness Training (CBAT) seminar war gamesfor U.S.
Forcesin Korea, USPACOM, USEUCOM and USCENTCOM. These seminars, for senior and
executive leve officids, were highly successful and have led to an increase in demand for this type of
training. The CBAT games were a predecessor to the current series of Command and Staff
Awareness Training (CSAT) seminar games. The purpose of these gamesis to provide an open forum
for commanders and staffs to increase their awareness and explore contemporary iSsues, concepts,
doctrine and policies reating to the medical aspects of chemicd and biologicd defense. The AMEDD,
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bes des sponsoring the exercises listed bel ow, has participated in numerous other WMD/NBC
EXErcises.

“Exercise Termind Breeze 96" - Provided an opportunity for law enforcement, hedth and
medicd, fire, environmental and emergency management agencies of Virginia, Maryland, and
Washington, D.C. to work with the military community in examining plans, policies and
procedures for criss and consequence management in response to aWMD terrorist attack.
“Chem Bio Awareness Training (CBAT) PACOM Aug 96" - U.S. assesses readiness of
current forces to engage in CBD operations againgt North Korea and formulate reinforcement
package options to enhance capabilities of in-theater forcesto survivein a CB environment.
“Exercise Cord Breeze® CBAT-Korea, Mar 97 - Assessment of impact of North Korean use
of CB wegpons on Us forces during deployments and Reception, Staging, Onward
Movement and Integration (RSOI), conduct of non-combat evacuation operations and
warfighting.

“Exercise Azure Haze” CBAT EUCOM, Nov 97 - Provided awareness training to EUCOM,
USAREUR & 7th Army, community and gppropriate agencies on consequence management
responses to a casuaty- producing chemica substance incident on aUS ingdlation

“Exercise Crimson Shidd” Joint Medicd Planners Workshop, Korea, Feb 98 - Assessed
sdient issues and identified actions that US and ROK commands need to consder when faced
with NBC attacks during the conduct of aMgor Theater War in Korea. Allowed
development of action plans to improve theater medica readiness, capabilities and mitigate
risks. Provided data and a conceptua framework for modifications to existing doctrine,
policies, programs and OPLANS. Identify intersections between combatant commanders and
medical operations and commanders needs and identified medica consderations for NEO in
WMD environment.

“Exerciss CBAT-CENTCOM”, Feb 99 - Seminar game that corresponds to OPLAN 1003-
96. The scenario was amgor contingency in Gulf in 99-00 requiring US and codlition
deployments and health service support operations under CB conditions. Provided
commanders and staffs a conceptua baseline for framing options to CB threats and attacks.
Enhanced planning for operationsin a CB environment and identified areas requiring further
coordinated research, analysis & program development.

“Exercise Crimson Cross’, Command and Staff Awareness Training (CSAT), 3rd
MEDCOM, Sep 00 - Identify HSS verticd integration problemsin atheater land component
with respect to: CAl; logidtics, preventive medicine; patient movement and regulation; Joint
connectivity and integration during aWMD event. Capture indghts for Army efforts such as.
continued evolution of medical organizations, doctrind devel opment and harmonization; and
medica eements of the Army Transformation Strategy.

“Exercise Orbit Comet”, CSAT XVIII ABN Corps, Oct 00 - Exercise considered the
operationa and medica implications of amass casudty incident resulting from aterrorist
atack involving achemica agent on Ft Bragg and the impact of the terrorigt atack on XV1l1I
ABN Corps ahility to sustain force projection operations during the response. The exercise
adso involved the local communities and the USAF. It involved WMD consequence
management operations including medical and mass casudty management, antiterrorism and
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force protection and maintaining the capability to deploy forces as directed by appropriate
authority, during and immediatdly following a natural or manmade catastrophic event on Ft
Bragg.

“Exercise Urgent Responseg” CSAT | Corps - Medica NBC AC/RC Conference, Apr 01 -
Provided the forum to improve the NBC awareness of atendees and their organizations. The
exercise centered around the deployment of an | Corps Joint Task Force for Consequence
Management (JTF-CM), including 2d Medica Brigade and subordinate units, deploying to
Thailand to provide medica assistance in response to the use of a biological wegpon
(smalpox).

4.3.2 Air Force

Air Force policy isto provide initid and annud refresher training to military personnel and
emergency essentid civiliansin or deployable to chemica-biologica threet areas, especialy personnd
in NBC medium and high threat areas (HTAS). The Air Force standards of proficiency are based on
two international standardization agreements: NATO Standardization Agreement 2150 (NATO
Standards of Proficiency for NBC Defense) and Air Standardization Coordinating Committee
(ASCC) Air Standard 84/8 (Initia, Continuation and Unit NBC Standards). Both agreements are
currently implemented through Air Force Ingruction 32-4001, Disaster Preparedness Planning and
Operations and will move to AFI 10-2501, Full Spectrum Threat Response Planning and
Operations in March 2002. The Air Force ensures proficiencies and currency of NBC warfare
defense training through classroom training, unit leve training, and exercises. NBC Defense Training
(NBCDT) isrequired only for military personne and emergency essentid civiliansin or deployable to
NBC threat areas. Mgjor Commands (MAJCOMS), the Air Reserve Component, and Direct
Reporting Units may tailor their NBCDT programs to meet their pecific misson requirements. The
subjects presented in the classroom follow the three principles of NBC defense (avoidance,
protection, and decontamination) as identified in Joint Pub 3-11. Unit leve training follows the
classroom training on wartime misson critica tasks. Supervisorstrain personne to complete misson
critical tasks while the workers are wearing their full complement of individua protective equipment.
Exercises are used for training and evauation purposes. NBC Defense training ingtructors at base level
receive their professiond training through Air Force Apprentice and Advanced courses at Fort
Leonard Wood, Missouri.

Individual Training. There are two types of individud training. Thefirg is genera equipment and
procedures training that enables personnel to recognize and protect themsalves and others from NBC
hazards. The second isindividud proficiency training that enables personnd to perform therr wartime
tasks in an NBC-contaminated environment. Detailed training comes with assgnment to athreat area
or to adeployable unit. NBC Defense training is required for military personnel and emergency
essentid civilianswho arein or identified as “tasked to deploy” or “identified to deploy” to amedium
or high threet area, as wdl as any conventiond threat areas. Individuas graduating from Air Force
Basc Military Training will receive credit for NBC Defense Initid training. Personnel receive NBC
defense training courses, as shown in Table 4-2. (Requirement changes per draft AFI 10-2501 are
included in parenthess)
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Table 4-2. Air Force NBC Defense Individual Training

AUDIENCE™? TYPICAL INITIAL INITIAL REFRESHER REMARKS
INSTRUCTION TIME (FREQUENCY) (FREQUENCY)
Low threat 6 hours Within 90 days of assign- Annual show of Allow extratime for
(8 hours) ment to mobility positions competency or as quantitative fit
or 90 days prior to perma- directed by MAJCOM. testing (QNFT)/
nent change of station (PCS) | (Within 15 months confidence exercise
to a CB high threat area. thereafter) and CCA training.
(Within 60 days of arrival to | (4 hours)
the installation)
Medium threat 6 hours (8 hours) Within 90 days of arrival Within 90 days of arrival | See Note 2
(Within 30 days of arrival) (Within 15 months
thereafter) (4 hours)
High threat 6 hours (8 hours) Within 90 days prior to PCS | Within 30 daysof arrival | See Note 2
to high threat area. (Within - topics should only
60 days prior to arrival) include theater specific
procedures and QNFT.
(Same as above)
(Annually Thereafter)

1. NBC Defense Training is required for military personnel and emergency essential civilians in or deployable to chemical-
biological medium and high threat areas.
2. Initial training is required if there has been a break of 36 months or more in NBC defense training.

NBC refresher training is at the discretion of the MAJCOMSs, with the mgority opting for
annua refresher training through classroom training and exercise participation. Individua NBC
proficiency training occurs through on-the-job-training and exercise participation. In addition, aircrews
are required to conduct a one-time flight while wearing chemicd defensive equipment.

Air Force mgor commands have reported significant increases over the last three yearsin the
number of people receiving equipment and procedures training as well as the number of hours spent

for thet training.

Unit Training. Unitsin or deployable to NBC threat areas must conduct the following training:

Table 4-3. Air Force NBC Defense Unit Training

CB Threat Area Minimum Exercise Requirements

Annually
- Conduct attack response exercise implementing the base OPlan 32-1 and other

Low contingency plans (i.e., NBC, terrorist, or conventional attack).
- Conduct an attack response exercise for units' mobility commitments based upon the
threat at deployment locations.
Semiannually
- Conduct attack response exercise implementing the base OPlan 32-1, BSP, and other

Medium contingency plans (i.e., NBC, terrorist, or conventional attack). One exercise may be

satisfied by atabletop exercise.
- Conduct attack response exercise for unit mobility commitments based on the threat at
deployment locations. One exercise can be satisfied by atabletop exercise.
Semiannually

High - Conduct attack response exercisesimplementing the base OPlan 32-1, BSP, and other
contingency plans.
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Medical Training I nitiatives. Following the Air Force Medicd Service (AFMS) NBC Warfare
Defense Training Workshop in 1998, eeven training initiatives were prepared to meet gapsin Air
Force chemicd and biological medicd defense training. Training tools for the AFMS re-engineered
unit type codes, such as. (1) Patient Decontamination Teams, (2) Chemicdly Hardened Air
Transportable Hospitd, (3) Preventive and Aerospace Medicine (PAM) team training, (4)
Bioenvironmenta Engineering NBC team training, (5) PACAF AFMEDPAC 2000, (6) Continuing
Medical Readiness NBC training, (7) NBC CD-ROM Toolboxes, (8) ACC/ Force Protection Battle
Lab Initiative — Bio Agent detection training, and (9) NBC Defense Leadership Skills training were
identified for contractor development. The Army (funded by the AF) is the office of primary
respongbility for the find initiatives. (10) Medical Management of Chemica Casudties,(11) Medica
Management of Biologica Casudties, and (12) NBC CD-ROMs. The AFMS s participating in
satellite provided Medica Management of Chemical Casudties hosted by USAMRICD/USAMRIID
respectively. Additionally, the NBC CD-ROMs were distributed to every AFMS medica treatment
facility in FY00. The AF IERA trained four students per AEF rotation cycle on PCR based clinica
pathogen diagnoss supporting the Biologicad Augmentation Team UTC. Care providers who have not
been afforded the opportunity to attend the Army MCBC Course will receive an ingtructor- based
course on medicad management of chemica and biological casudtiestraining a their units. Overseas
locations have priority over CONUS bases for thisinitiative. In addition, identified medical UTC
teams will receive medicd reference materias devel oped by the US Army and civilian contractors for
traning.

4.3.3 Navy

Navy Chemicd, Biologicd and Radiologca Defense (CBR-D) training is conducted in two
phases: individud and unit training. Individua training condsts of attendance at forma school courses
and completion of Basic and Advanced CBR Defense Personnd Qudification Standard (PQS)
training. Navy personnel aso conduct periodic unit CBR Defense training and pre-deployment unit
training exercises.

Individual Training. The Navy providesinitid entry-level CBR defense training to dl officers and
enlisted personnd in the accession programs. Enlisted personnel receive three hours of training (two
hours in the classroom; one hour in the lab) focused on the use of persond protection equipment and
aurvivd ills, induding a CBR-D “confidence” chamber exposure. Officers receive two hours of class
time focused on persond protection equipment and surviva kills.

Officer and Enlisted Personne assigned to ship and shore hillets requiring CBR-D expertise
receive additionad CBR-D related courses. These courses include the Disaster Preparedness Specidist
Course and the CBR-D Operations and Training Specidist Course conducted at the U.S. Army
Chemicd School. Additiond CBR-D training is covered in the Repair Party Leader Courses
conducted at various FHeet Training Centers. Officers receive additiond CBR-D rdated training at the
Damage Control Assstant Course, the Shipboard Department Head Course, the Prospective
Executive Officer Course, and the Prospective Commanding Officer Course held at the Surface
Warfare Officer School, Newport, RI.
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Navy medical providers attend the Management of Chemica and Biologicd Casudties
Course at the U.S. Army Medicd Research Indtitute for Chemical Defense and the U.S. Army
Medicd Research Ingtitute of Infectious Diseases. The Navy Environmental Hedth Center (NEHC)
sponsors a three-day course for providers, and a one-day familiarization/awareness course.
Additionaly, NEHC is actively developing a“distance-learning”, CNET web-based, provider course
expected to be on-line by June 2002.

After reporting to designated units, Navy personnel are required to complete basic and
advanced CBR-D Personnd Quadlification Standards (PQS) training. PQS is a compilation of the
minimum knowledge and skills that an individua must demondtrate in order to qudify to stand watches
or perform other specific duties necessary for the safety, security or proper operation of aship,
arcraft or support system. The objective of PQS s to sandardize and facilitate these qualifications.
Basic and Advanced level Chemicdl, Biologicd, Radiologica (CBR) Defense PQS are contained in
NAVEDTRA 43119-H. Badc level CBR PQS, which isrequired for dl personnd assgnedto a
command, and conssts of “CBRD Fundamentas-Watchgtation 106" and “Basic CBR Defense-
Watchstation 306.” (See Table 4-4) Advanced level CBR PQS isrequired for personnel assigned to
CBR teams, including Detection Teams, Decon Station Teams, Interna/Externa Monitoring Teams,
Decontamination Teams and Team Leaders. Advanced level PQS conssts of “CBR Detection
Equipment Systems-Watchgtation 215" and “Advanced CBR Defense Person Watchstation 309.”

Table 4-4. Navy Basic CBR Defense Standards

Complete Chemical, Biological, Radiological Defense (CBRD) Fundamentals PQS
Locate and transit Decontamination station/ CCA stations

Locate Casualty Collection stations and Deep Shelter Stations

Don and doff Chemical Protective Ensemble

Change protective mask canister

Use the M-291 skin decon kit

Demonstrate self and buddy aid for nerve agent exposure

Identify CBR markers

Use M8 and M9 paper

Pass through CPS air lock/pressure lock

Decontaminate internal and external areas

Satisfactorily perform or simulate immediate actions for the following emergencies:
nuclear attack, chemical attack, biological attack, nuclear radiation exposure, chemical
agent exposure, and biological agent exposure.

Unit Training. Proficiency training is conducted at the unit level by Navy ingtructors, who are
graduates of the CBR-D Operations and Training Specialist Course conducted at the U.S. Army
Chemica School. Navy units conduct Basic, Intermediate, and Advanced training exercises as part of
the Inter- Deployment Training Cycle . During the Basic training phase, CBR-D training exercises may
involve additiond unit training by CBR-D specidigs from an Afloat Training Group (ATG).

Early in the Basic training phase, aship is required to conduct a Command Assessment of
Readiness and Training (CART) which is a performance based assessment of aunit’ sreadinessin
each misson area. CART materid, adminigrative, and training proficiency. By the end of the
Badc Training Phase, ships are required to be proficient in al missons areas and have demondtrated
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the ability to sustain readiness through their internd training team organization. Interna CBR training is
conducted by the ship’s Damage Control Training Team (DCTT).

A Fina Evauated Problem (FEP) isthe culmination of the Bagic training phase and demon
drates the ship’s ability to conduct multiple smultaneous combat missions and support functions and
to survive complex casudty control Situations under stressful conditions. The conduct of the FEP is
dependent upon the ship’s previoudy demonstrated proficiency and may require the ship to progress
through al mission oriented protective postures (MOPP) levels as part of achemica defense exercise.
After completion of the Basic training phase, the completion of a Chemicd Defense Drill is arepetitive
requirement, conducted every sx months.

The Intermediate and Advanced training phases consist of multi-ship and battle group training
directed by anumbered fleet commander. Emphasisis placed on integrated watch section training in a
fully coordinated multi-threat environment. During the intermediate and advanced phases of the training
cycle, combat readiness is reinforced through Composite Training Unit Exercises (COMPTUEXS)
and Fleet Exercises (FLEETEXS).

4.3.4 Marine Corps

The Marine Corps NBC training focuses on the ability to conduct operations throughout the
battlespace with particular emphasis on amphibious deployment, littoral, and air/ground operations.
The Marine Corps views NBC as an environment, Smilar to daylight/darkness and cold/heet, yet with
its own unique chalenges.

Training requirements are derived from the Force Commander’ s Mission Essentid Task Ligs,
Joint Universa Lessons Learned, Marine Corps Lessons Learned, Mission Need Statements, and
Universa Needs Statements. Once validated, the training requirements are introduced into the
Systems Approach to Training (SAT) Process. One of the results of the SAT processisthe
development of training tasks and standards that will fulfill the training requirements. These task lists
and gandards are incorpora