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Executive Summary

The National Defense Authorization Act for Fiscal Y ear 1994, Public Law No. 103-160,
Section 1703 (50 USC 1522), mandates the coordination and integration of all Department of
Defense chemical and biological (CB) defense programs. As part of this coordination and inte-
gration, the Secretary of Defense is directed to submit an assessment and a description of plans
to improve readiness to survive, fight and win in anuclear, biological and chemical (NBC)
contaminated environment. This report contains modernization plan summaries that highlight the
Department’ approach to improve current NBC defense equipment and resolve current
shortcomings in the program. 50 USC 1522 has provided the essential authority to ensure the
elimination of unnecessarily redundant programs, focusing funds on DoD and program
priorities, and enhancing readiness.

The objective of the Department of Defense (DoD) Chemical and Biological Defense
Program (CBDP) is to enable our forces to survive, fight, and win in achemically or biologically
contaminated warfare environment. The DoD CBDP provides development and procurement of
systems to enhance the ability of U.S. forces to deter and defend against CB agents during
regiona contingencies. The probability of U.S. forces encountering CB agents during worldwide
conflicts remains high. An effective defense reduces the probability of a CB attack, and if an
attack occurs, it enables U.S. forces to survive, continue operations, and win. Scientific,
technological, and resource limitations remain in preventing U.S. forces from having complete
full dimensional protection and meeting all requirements for two nearly simultaneous Major
Theater Wars. The unique physical, toxicological, destructive, and other properties of each
threat requires that operational and technological responses be tailored to the threat. Never-
theless, significant progress has been made in overcoming these limitations since the estab-
lishment of the DoD CBDP. S$till, U.S. forces remain the best protected forces in the world for
surviving and conducting operationsin chemically or biologically contaminated environments,

During the past year, DoD took several steps to ensure the protection of U.S. forces
against both immediate and future chemical and biological threats. This report details DoD5s
current and planned capabilities. Highlights from the past year include continuing immunization
of al U.S. forces with the licensed anthrax vaccine, and continued enhancement of DoD CBDP
funds to protect against validated and emerging threats through the far-term future.

Numerous rapidly changing factors continually influence the program and its manage-
ment. These factors include declining DoD resources, planning for warfighting support to
numerous regional threat contingencies, the evolving geopolitical environment resulting from the
breakup of the Soviet Union, the entry into force of the Chemical Weapons Convention, and
continuing proliferation of NBC weapons. To minimize the impact of use of NBC weapons on
our forces, the DoD CBDP will continue to work towards increasing the defensive capabilities
of Joint Forces to survive and continue the mission during conflicts that involve the use of NBC
weapons. NBC defense programs are managed jointly under the oversight of asingle office
within DoD.
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The program continues to implement congressional direction to improve jointness and
reflects an integrated DoD developed program. This years program continues funding to support
the highest priority counterproliferation initiatives. During the past year, the Department
reviewed its capabilities to protect against the asymmetric threats from chemical and biological
weapons. As aresult of the review, funding was identified to enhance and accel erate high-payoff
technologies and advanced CB defense systems. The FY 00081 Presidents Budget Submission
includes $380 million in increased research and development funding for biological warfare
defense and vaccines over the FY 2000-05 Future Y ears Defense Program (FY DP), aswell as
additional FY 1999 Emergency Supplemental funding to procure CB defense equipment for the
Guard and Reserves to support the Consequence Management mission. Moreover, the
Department continues to procure new CB defense equipment for our forces, duein large
measure to the May 1997 Report of the Quadrennial Defense Review (QDR) recommendation
to increase planned spending on counterproliferation by $1 billion over the FY 19992003
program period, of which $732 million was alocated for chemical and biologica defense efforts.

The DoD CBDP invests in technologies to provide improved capabilities that have
minimal adverse impact on our warfighting potential. Joint and Service unique programs provide
capabilities to support the framework of the three commodity areas of CB defense:
Contamination Avoidance (detection, identification, warning/reporting, reconnaissance),
Protection (individual, collective, medical support), and Decontamination. All of these
capabilities integrated together as a system-of-systems are essential to avoid contamination and
to sustain operational tempo on an asymmetric battlefield. Moreover, sound Joint doctrine and
realistic training remain fundamental to our defense against chemical and biological weapons. In
summary, the DoD CBDP isfocusing on ajointly integrated, balanced approach to obtaining
needed capabilities for our forces within affordability constraints.



Executive Summary

OVERVIEW OF REPORT

The INTRODUCTION provides a background of the rationale and purpose of the DoD
Chemical and Biological Defense Program (CBDP). This section summarizes the key counter-
proliferation priorities and the current chemica and biological warfare threatsto U.S. forces.
Intelligence documents tailored to the threat are essential for devel oping and updating require-
ments for chemical and biologica defense programs. Each chemical and biological defense
research, development, and acquisition effort funded within the program responds to a defined
or validated threat. Variations among chemical and biological agents and each agents unique
physical, toxicological, destructive, and other properties such as means of delivery require that
operational and technological responses be tailored to the threat. Intelligence efforts continue to
emphasi ze collection and analysis of nations tiual-use"chemical and biologica industrial capabil-
ities and develop the indications and warning of adversarial use of dual-use capabilities.

CHAPTER 1 describes the accomplishments, processes, and issues related to DoD
CBDP management and oversight. Since the programs inception, DoD has made significant
progress in improving the overall joint management and coordination of the NBC defense pro-
gram, including integration of medical and non-medical chemical and biologica defense pro-
grams. 50 USC 1522 has been a critical tool for ensuring the elimination of redundant pro-
grams, focusing funds on program priorities, and enhancing readiness. This chapter outlines
the changes within the oversight and management structure that have occurred as a result of the
Defense Reform Initiative and the establishment of the Defense Threat Reduction Agency.

CHAPTER 2 provides information on non-medical NBC defense requirements and
research and development programs. Requirements and the status of research and development
assessments are described within the framework of the functional areas of NBC defense.

CHAPTER 3 provides information on medical NBC defense requirements and on
research and development programs. Medical technologies are an integral part of providing
individua protection both prior to, during and after a chemical or biological attack.

CHAPTER 4 provides an analysis of NBC defense logistics posture. The analysis
reviews the status of quantities, characteristics, and capabilities and limitations of all fielded
NBC defense equipment, industrial base requirements, procurement schedules, and problems
encountered. Much of the information is based on the model of Joint Chemical Defense
Equipment Consumption Rates (JCHEMRATES V). Additiona information is derived from the
Joint NBC Defense Logistics Support Plan.

CHAPTER 5 assesses the status of NBC defense training and readiness conducted by
the Services. Each of the Services'training standards and programs is reviewed. In accordance
with Section 1702 of P.L. 103-160 (50 USC 1522) all chemical and biologica warfare defense
training activities of the Department of Defense have been consolidated at the United States
Army Chemica School. This chapter also provides information on the move of the Chemical
School from Fort McClellan, Alabamato Fort Leonard Wood, Missouri.
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CHAPTER 6 provides information on the status of DoD efforts to implement the
Chemica Weapons Convention (CWC), which was ratified by the United States and entered into
force during 1997. This chapter aso includes a summary of plans and activities to provide
assistance to other countries in response to an appeal by another State Party to the CWC,
pursuant to Article X of the CWC.

Finally, there are several ANNEXES to this report. Annexes A through D provide
detailed information on Joint and Service-unique NBC defense equipment, including
contamination avoidance, protection, decontamination, and medical programs. Detailed
descriptions are provided for systems and equipment that have been fielded, are in production,
or under development. Annex E provides a summary of funds appropriated, 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 RDT& E and procurement program funds under
defense-wide program elements, rather than throughout numerous Service accounts. Annex F
provides areference to NBC defense related sites on the internet. Annex G provides a statement
regarding chemica and biological defense programs involving human subjects as required by 50
USC 1523. Asdetailed in the annex, no such testing has been conducted in over two decades
and noneis planned. Annex H provides the text of the congressiona language requiring this
report. Annex | 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 overall readiness of the Armed Forces to fight in a chemical and biologica warfare
environment. Thisis the seventh report submitted under 50 USC 1523."

II. GOVERNMENT PERFORMANCE AND RESULTSACT (GPRA)

The following information outlines the vision, mission, values, and objectives of the DoD
Chemical and Biological Defense Program in compliance with the GPRA.

Department of Defense Vision, Goals, and Objectives

The United States embraces several fundamental and enduring objectives: to maintain the
sovereignty, political freedom, and independence of the United States with its values,
institutions, and territory intact; to protect the lives and personal safety of Americans, both at
home and abroad; and to provide for the well-being and prosperity of the nation and its people.

Achieving these basic objectives in an increasingly interdependent world requires foster-
ing an international environment in which the spread of nuclear, biological, chemical, and other
potentially destabilizing technologiesis minimized. Key objectives that guide U.S. defense policy
and planning include shaping the international environment through military engagement
programs and activities, and responding to the full spectrum of crises with appropriately sized,
positioned, and mobile forces. Of equal importance, the United Stated must prepare for an
uncertain future by pursuing afocused modernization effort that maintains U.S. superiority in
key warfighting capabilities.

It isthe vision of the Department of Defense to:

Field the best trained, best equipped, best prepared fighting force in the world.
Support alliance and security relationships that protect and advance U.S. security
interests.

Advance national interests by working effectively with other federal agencies,
Congress, and the private sector.

Serve asamodel of effective, efficient, innovative management and leadership.

* 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 H.
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In support of this vision, the Department has established two corporate-level goals:

Goal 1. Shape the international environment and respond to the full spectrum of
crises by providing appropriately sized, positioned, and mobile forces.

Goal 2. Prepare now for an uncertain future by pursuing a focused modernization
effort that maintains U.S. qualitative superiority in key warfighting
capabilities. Transform the force by exploiting the Revolution in Military
Affairs, and reengineer the Department to achieve a 21st century
infrastructure.

Chemical and Biological Defense Program Vision, Mission, Values, and Goals

The vision, mission, values, and goals of the DoD Chemical and Biological Defense
Program (CBDP) support the Department of Defense vision and goals. The CBDP was estab-
lished to coordinate and integrate the research, development, and acquisition (RDA) of chemica
and biological defense materiel and systems to support the joint warfighting forces. The CBDP
provides materiel and systems to support the activities of training, doctrine, and military
operations. However, these activities are the responsibility of the Military Departments and the
Commanders-in-Chief. The vision, mission, values, and goals of the CBDP are focused on RDA
activities.

The DoD cannot strengthen its capabilities to survive, fight, and win in a CB contamina-
ted environment simply by spending more money. DoD must use the limited resources to focus
assets of the development and acquisition of materiel and systems to support the needs and
prioritized requirements of the joint warfighting forces, and to defend against validated and
credible threats to U.S. forces and assets.

Following is an overview of the direction of the CBDP. These ideas will be formalized in
a performance plan that will be developed over the next year. This plan will provide guidance for
the key planning documents of the CBDP, including the Modernization Plan, the Research,
Development, and Acquisition Plan, the Logistics Support Plan, and other planning documents.
These plans will incorporate specific program goals and performance measures, which will
support the CBDP vision and increase the capabilities of the joint warfighting forces — not
merely outline a spending plan.

CBDP Vision

Provide ajointly coordinated and integrated program within the Department of
Defense for the research, development, and acquisition of capabilities to protect
the joint warfighting forces and resources from the threat or use of chemical or
biological warfare agents so that our personnel are the best equipped and best
prepared fighting force in the world.
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CBDP Mission

Provide chemical and biological defense capabilities to alow the military forces of
the United States to survive and successfully complete their operational missions—
from peacetime missions through two nearly simultaneous major theater wars—in
battlespace environments contaminated with chemical or biological warfare agents.

CBDP Values

Deter the use of chemical and biological warfar e agents.

— Deny the advantage of the potential effective use of any chemical or biological warfare
agents through a system of capabilities to avoid, protect against, and sustain operations
in achemically or biologically contaminated environment — with only minimal
performance degradation from either the effects of the agents or any protective
equipment or medical countermeasures.

Ensure all capabilities provided respond to threats.

— Provide capabilities that address the highest priority chemical and biological agent
threats, from immediate and validated threats through potential far term or emerging
threats. Intelligence efforts must emphasize preparation of tailored intelligence
documents that identify and assess threats from the the full spectrum of potential
chemical and biological warfare agents, and include collection and analysis of nations
“dual-use” chemical and biological industrial capabilities and the indications and warning
of adversarial use of dual-use capabilities. Tailored intelligence documents are essentia
for developing and updating requirements for CB defense programs.

Emphasize a Joint Service approach to chemical and biological defense research,
development, and acquisition.

— Eliminate unnecessary redundancies among the Services and Defense Agencies,
leverage common technologies and requirements, and provide capabilities for Service-
unique missions. Ensure coordination among U.S. government agencies and among U.S.
aliesto field the best available chemical and biological defense capabilities.

Develop and acquire capabilities that are based on identified and prioritized
requirements and mission needs.

— Ensure that acquisition planning is driven by operationa requirements rather than by
available funds or technology. However, cost, schedule, and performance should be
optimized in al programs planning.

Maintain technological advantage over any potential adversaries and prevent
technological surprise.

— Evaluate and leverage continuous improvements in the state-of-the-art in sciences and
technology base.

Provide for a moder nization strategy that minimizes CB casualties and provide
capabilitiesto treat casualties and maximize return to duty.
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Chemical/Biological Defense Program Cor por ate-L evel Goals

In order to pursue the mission of the CBDP, the following mgor goas have been established.
Goals for specific technologies and systems will be developed during FY 2000 and included in
the CBDP Performance Plan. Following are key goals of the CBDP. (Selected supporting
capabilities are shown following each goal.)

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 —

(Automatic Point Detection of NBC Agents, and Modeling and Smulation)
Provide real-time hazard information to influence current operations —
(NBC Battle Management and Warning & Reporting)

Enhance personnel and equipment survivability —

(Individual Detection, Individual and Collective Protection, Medical defenses,
Decontamination, and NBC contamination survivability)

Maintain ground, air and maritime Operationa Tempo —

(Operational Decontamination and Collective Protection)

Sustain operations, recovery and reconstitution efforts —

(Training, Readiness, and Restoration Operations)

All of the capabilities integrated together as a system-of-systems are essential to avoid
contamination and to sustain operational tempo on an asymmetric battlefield. Sound Joint
doctrine and realistic training remain fundamental to defense against NBC weapons.

The President’ s December 1999 report, A National Security for a New Century, empha-
sizes the three key elements of the executive branch’s strategy as (1) to enhance our security
with effective diplomacy and with military forces that are ready to fight and win; (2) to bolster
America s economic prosperity; (3) to promote democracy abroad. U.S. forces must have nu-
merous capabilities in order to respond and deploy quickly to various worldwide needs. Coun-
terproliferation capabilities are required by forces to meet worldwide needs, and NBC defenseis
integral to counterproliferation capabilities. The Commanders-in-Chief have identified their
priorities for counterproliferation capabilities. These priorities are shown in Table I-1. Capabil-
ities which are supported by the NBC defense program are highlighted in bold. As currently
identified, NBC defense capabilities are listed in four of the top five CINC priorities. Individual
protection includes physical protection devices, medical immunization and prophylaxis, and
NBC casuaty medical treatment. Collective protection provides relief from sustained operations
in full individual NBC protective equipment, shelters for sensitive equipment not easily
decontaminated, and clean environments for operations that cannot be performed under NBC
contaminated conditions. Mitigating the effects of WMD use includes capabilities for integrated
NBC warning and reporting; thorough and rapid mobile intratheater decontamination; medical
countermeasures (vaccines, antibiotics, antidotes, and pre-treatments); mobile and portable
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detection and characterization devices (including stand-off); and mass casualty NBC treatment.
Detecting WMD includes capabilities to locate and characterize the use of WMD.

Tablel-1. Required CINC Counterproliferation Capabilities

1. Provide individual protection to forces and assist allies/coalition partners with
relief from the effects of NBC

Intercept conventional delivery of WMD and control collateral effects

Provide collective protection to forces and assist allies/coalition partners with
relief from the effects of NBC

Mitigate the effects of WMD

Detect and monitor development, production, deployment, employment of WMD
Communicate the ability/will to employ interdiction/response capabilities

Determine vulnerabilities in WMD development, production, transfer, deployment, and
employment

Conduct off-site attack to destroy, disable, and deny WMD targets

Establish and maintain relations with allies, and potential adversaries to discourage
development, production, and use of WMD

10. Seize, destroy, disable, and deny transport of WMD

11. Communicate the ability/will to employ defensive capabilities

12. Determine vulnerabilities in decision making process related to WMD

13. Conduct information warfare to destroy, disable, and deny WMD

14. Support treaties, export controls, and political/diplomatic efforts

15. Provide alternatives to the pursuit of WMD

16. Provide intelligence collection capabilities in support of USG non-proliferation efforts
17. Conduct on-site attack to seize, destroy, disable, and deny WMD targets

18. Provide personnel, training, materiel, and equipment to support security assistance
19. Destroy, disable, and deny actor's non-WMD resources and capabilities

wn

No ok

© ©

The response to the threat of NBC weapons must be based on the nature of this threat,
not just where the threat occurs. A key part of DoD’s strategy isto stem the proliferation of
such weapons and to develop an effective capability to deal with these threats. To focusthe re-
sponse to the threat, DoD and the intelligence community have completed several classified
reports providing threat assessments on chemical and biological threatsto U.S. forces. To mini-
mize the effect of these threatsto U.S. forces, DoD continues to improve defensive capabilities.
These continuing improvements also contribute to our overall deterrence by demonstrating to an
adversary that use of NBC agents or weapons 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 NBC agents or
weapons.

The number of nations with chemical and biologica weapons (CBW) capabilitiesis not
changing greatly, despite the implementation of the Chemical Weapons Convention. In addition,
those countries with chemical weapons programs are adding agents and more sophisticated
ddivery systems. Similarly, the sophistication of CBW capabilitiesis increasing. Proliferation of
weapons technology, precision navigation technology, nuclear (medical, power, and industrial
applications), and CBW technology to devel oping nations presents the United States with a
complicated national security challenge. Intelligence efforts include collection and analysis of
nations “dual-use’ nuclear, chemical and biological industrial capabilities, and development of
the indications and warning of adversaria use of dual-use capabilities. Tailored intelligence
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documents are essential for devel oping and updating requirements for CB defense programs.
Numerous threat documents tailored to the CB threat have been produced and are updated
periodicaly. The Intelligence Community continues to review U.S. chemical and biological
warfare intelligence requirements and assess the adequacy of intelligence assets to execute the
required intelligence program.

[11. THE CURRENT CHEMICAL AND BIOLOGICAL WARFARE THREAT
Northeast Asia

North Korea has been pursuing research and devel opment related to biological warfare
since the 1960s. Pyongyang’s resources presently include a rudimentary (by Western standards)
biotechnology infrastructure that is sufficient to support the production of limited quantities of
toxins, aswell asvira and bacteria biological warfare agents. In the early 1990s, an open press
release by aforeign government referred to applied military biotechnology work at numerous
North Korean medical institutes and universities dealing with pathogens such as anthrax,
cholera, and plague. North Korea possesses a sufficient munitions-production infrastructure to
accomplish weaponization of BW agents. North Korea acceded to the Biological Weapons
Convention (BWC) in 1987.

By comparison, North Korea's chemical warfare program is believed to be mature and
includes the capability, since 1989, to indigenously produce bulk quantities of nerve, blister,
choking and blood chemical agents as well as avariety of different filled munitions systems.
North Koreais believed to possess a sizable stockpile of chemica weapons, which could be
employed in offensive military operations against the South. North Korea has a so devoted
considerable scarce resources to defensive measures aimed at protecting its civilian population
and military forces from the effects of chemical weapons. Such measures include extensive
training in the use of protective masks, suits, detectors, and decontamination systems. Though
these measures are ostensibly focused on a perceived threat from U.S. and South Korean forces,
they could also support the offensive use of chemical weapons by the North during combat.
North Korea has yet to sign the Chemical Weapons Convention (CWC) and is not expected to
do so in the near-term, due to intrusive inspection and verification requirements mandated by the
agreement.

China possesses an advanced biotechnology infrastructure as well as the requisite
munitions production capabilities necessary to develop, produce and weaponize biologica
agents. Although China has consistently claimed that it has never researched or produced
biological weapons, it is nonetheless believed likely that it retains a biological warfare capability
begun before acceding to the BWC.

Chinais believed to have an advanced chemical warfare program that includes research
and devel opment, production and weaponization capabilities. Its current inventory is believed to
include the full range of traditional chemical agents. It also has awide variety of delivery
systems for chemical agents to include artillery rockets, aeria bombs, sprayers, and short-range
ballistic missiles. Chinese forces, like those of North Korea, have conducted defensive CW



Introduction

training and are prepared to operate in a contaminated environment. As China s program is
further integrated into overall military operations, its doctrine, which is believed to be based in
part on Soviet-erathinking, may reflect the incorporation of more advanced munitions for CW
agent delivery. China has signed and ratified the CWC.

South Asia

India has a well-devel oped biotechnology infrastructure that includes numerous pharm-
aceutical production facilities bio-containment laboratories (including BL-3) for working with
lethal pathogens. It also has qualified scientists with expertise in infectious diseases. Some of
India' s facilities are being used to support research and development for BW defense purposes.
These facilities constitute a substantial capability for offensive purposes aswell. Indiaisa
signatory to the BWC of 1972.

India also has an advanced commercial chemical industry, and produces the bulk of its
own chemicals for domestic consumption. New Delhi ratified the CWC in 1996. In its required
declarations, it acknowledged the existence of a chemical warfare program. New Delhi has
pledged that al facilities related to its CW program would be open for inspection.

Pakistan has a capable but less well-devel oped biotechnology infrastructure than India
Its facilities, while fewer in number, could nonetheless support work on lethal biological
pathogens. Moreover, Pakistan is believed to have the resources and capabilities necessary to
support alimited offensive biologica warfare research and development effort. Like India,
Pakistan is a signatory to the BWC.

Pakistan has aless-well developed commercia chemical industry but is expected to
eventually have the capability to produce all precursor chemicals needed to support a chemical
weapons stockpile. Like India, Pakistan has numerous munitions systems which could be used to
deliver CW agent, including artillery, aerial bombs, and missiles. Pakistan has ratified the CWC,
but submitted a null declaration.

The Middle East and North Africa

Iran’s biological warfare program, which began during the Iran-Iraq war, is now
believed to generally be in the advanced research and development phase. Iran has qualified,
highly trained scientists and considerable expertise with pharmaceuticals. It also possesses the
commercia and military infrastructure needed to produce basic biological warfare agents and
may have produced pilot quantities of usable agent. Iran is a signatory to the BWC of 1972.

Iran initiated a chemical weapons program in the early stages of the Iran-Iraq war after it
was attacked with chemical weapons. The program has received heightened attention since the
early 1990s with an expansion in both the chemica production infrastructure as well asits
munitions arsenal. Iran currently possesses munitions containing blister, blood, and choking
agents and may have nerve agents as well. It has the capability to deliver CW agents using
artillery shells and aerial bombs. Iran has ratified the CWC, declared agents and chemical agent
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production facilities, and is obligated to open suspected sites to international inspection and
eliminate its CW program.

Prior to the Gulf War, Iraq developed the largest and most advanced biological warfare
program in the Middle East. Though a variety of agents were studied, Iraq declared anthrax,
botulinum toxin, and aflatoxin to have completed the weaponization cycle. During the Gulf War,
coalition bombing destroyed or damaged many key facilities associated with BW activity.
However, it is suspected that a key portion of Irag’s BW capability, in the form of agent-filled
munitions, was hidden and may have subsequently escaped damage. Nonetheless, Iraq declared,
after the war, that all BW agent stockpile and munitions were unilaterally destroyed. United
Nations Specia Commission (UNSCOM) activity has, however, reveaed this assertion as well
as many others related to BW activity, to be inaccurate and misleading. As with its chemical
program, Iraq intends to re-establish its BW capabilities if afforded the opportunity by the
relaxation or cessation of UNSCOM inspection activity.

Iraq had a mature chemical weapons program prior to the Gulf War that included a
variety of nerve agents, such as tabun (GA), sarin (GB), and GF, as well as the blister agent
mustard, available for offensive use. Iraq aso undertook a program, begun in 1985 and
continuing uninterrupted until December 1990, to produce the advanced nerve agent VX.
Recent UNSCOM findings indicate that Iraq had weaponized VX in Al Hussein missile
warheads. Although Iraq’s chemical warfare program suffered extensive damage during the Gulf
War and subsequently from UNSCOM activity, Iraqg retains alimited capability to re-constitute
key parts of its chemical warfare program. Moreover, UNSCOM, despite having destroyed over
700 metric tons of agent, is still unable to verify elements of Iragi declarations such as the
disposal of chemical precursors, as well as the destruction of al chemical munitions. The
comprehensive nature of Iraq's previous chemical warfare activity and the consistent pattern of
denia and deception employed by Iragi authorities indicate a high-level intent to rebuild this
capacity, should Irag be given the opportunity.

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

Syria has a mature chemical weapons program, begun in the 1970s, incorporating nerve
agents, such as sarin, which have completed the weaponization cycle. Future activity will likely
focus on CW infrastructure enhancements for agent production and storage, as well as possible
research and development of advanced nerve agents. Munitions available for CW agent delivery
likely include aerial bombs as well as SCUD missile warheads. Syria has not signed the CWC
and is unlikely to do so in the near future.

Libya’ s biological warfare program is believed to remain in the early research and
development phase. Progress has been slow due in part to an inadequate scientific and technical
base. Though Libya may be able to produce small quantities of usable agent, it isunlikely to
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transition from laboratory work to production of militarily significant quantities until well after
the year 2000. Libya acceded to the BWC in 1982.

Libya has experienced mgor setbacks to its chemical warfare program, first as aresult of
intense public scrutiny focused on its Rabta facility in the late 1980s and more recently on its
Tarhuna underground facility. Nevertheless, Libya retains a small inventory of chemical weap-
ons, as well as a CW agent production capability. Prior to closing its Rabta plant in 1990, Libya
succeeded in producing up to 100 tons of blister and nerve agent at the site. Although the site
was re-opened in 1995, ostensibly as a pharmaceutical plant, the facility is still believed capable
of producing CW agents. CW-related activities at the Tarhuna site are believed to be suspended.
Libya has not ratified the CWC and is not likely to do so in the near future.

Independent Sates of the Former Soviet Union

The former Soviet offensive biological warfare program was the world’s largest and
consisted of both military facilities and nonmilitary research and development institutes. Non-
military activity was centrally coordinated and performed largely through a consortium of
institutes known as Biopreparat. This network of facilities was created in 1973 as a cover for
activity related to biological warfare. This huge organization at one time employed up to 25,000
people and involved nearly 20 research, development and production facilities. The Russian
government has committed to ending the former Soviet BW program, although serious ques-
tions about offensive BW capabilities remain. Key components of the former program remain
largely intact and may support a possible future mobilization capability for the production of
biological warfare agents and delivery systems. Moreover, work outside the scope of legitimate
biologica defense activity may be occurring at selected facilities within Russia. Such activity, if
offensive in nature, would contradict statements by top Russian political leaders that offensive
activity has ceased.

While former Soviet biological warfare facilities existed in Ukraine, Kazakhstan, and
Uzbekistan, none are currently active. Moreover, the governments in these new republics are not
believed to have plans to establish any future BW capability. Also, Belarus has no program and
no intention of establishing one. Ukraine, Belarus, and Uzbekistan have ratified the BWC, while
Kazakhstan has not yet signed it.

Russia has acknowledged the world' s largest stockpile of chemical agents, amounting to
approximately 40,000 metric tons. This stockpile, consisting mostly of weaponized agent
includes artillery, aerial bombs, rockets, and missile warheads. Actual agentsinclude avariety of
nerve and blister agents. Additionally, some Russian chemical weapons incorporate agent
mixtures, while others have added thickening materials in order to increase agent persistence.
Russian officials do not deny that CW research has continued but claim that it is for defensive
purposes and therefore not proscribed by the CWC. Many of the components for new binary
agents devel oped under the former-Soviet program have legitimate civilian applications and are
not considered on the CWC’s schedule of chemicals.
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PROLIFERATION

The United States faces a number of
regional proliferation chalenges. Many of these
are detailed in the November 1997 report pub-
lished by the Office of the Secretary of Defense,
Proliferation: Threat and Response. In the
Middle East, Iran continues with a concerted ef-
fort to acquire an independent production capa-
bility for all aspects of its chemical weapons
program and has reduced dependency on foreign
assistance. Chinaremains a key supplier of tech-
nologies and equipment for several Middle Eas-
tern chemical warfare programs and may play a
pivotal role in determining whether these coun-
tries attain their goals of independent production
for these weapons. Iran is pursuing a program to
purchase dual-use biotech equipment from other
countries, ostensibly for civilian uses. Russaisa
key source of biotechnology for Iran. Russiais
an especidly attractive target for Iranians seek-
ing technical information on BW agent produc-
tion processes.

Proliferation of chemical and biologica

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 indus-
trialized 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 consor-
tium of countries organized to slow the prolifer-
ation of chemical and biological warfare pro-
grams through the imposition of multilateral ex-
port controls. 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 adopted a list of human pathogens
consisting of 37 organisms, 10 toxins and
associated genetically modified organisms, and
a seven-item BW dual-use equipment list. In
addition, the AG later adopted animal and plant
pathogen lists in recognition of the threat posed
from anti-crop and anti-animal biological
warfare.

warfare technology in South Asia also raises several important issues. India has exported awide
array of chemical products, including Australia Group-controlled items, to numerous countries
of proliferation concern in the Middle East. The controlled items include specific chemical agent
precursors, pathogens with biological warfare applications, and dual-use equipment which can
be used in both chemical and biological warfare programs. Pakistan, on the other hand, may be
seeking to upgrade key parts of its biotechnology infrastructure with dual-use equipment and
expertise. Such acquisition efforts would reflect Pakistan’s less-well devel oped biotechnology

infrastructure.

In North Africa, Libyan efforts to acquire foreign equipment and expertise related to
biological warfare have been dealt a severe blow, largely because of UN sanctions. Due to the
international community’ s encompassing restrictions on exports to Libya, efforts to proceed
beyond laboratory-scale research and development related to biological warfare will be difficult.
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OUTLOOK

In the next 10 years, the threat from the proliferation of CBW weapons will certainly
increase. Thiswill result from the development of chemical and biological agents that are more
difficult to detect and from the adoption of more capable delivery systems.” DoD expects that
more states with existing programs will master the production processes for compl ete weapons
and will be less dependent on outside suppliers. States will be more proficient at incorporating
chemical or biologica agentsinto delivery systems and will be focusing on battlefield training as
well as employment strategy and doctrine. Therefore, the threshold of some states to consider
using these capabilities may be lowered.

DoD does not expect significant increases in the number of government-sponsored
offensive CBW programs. Nevertheless, the United States and its allies must be alert to this
possibility as well as to the apparent growing interest in CBW on the part of sub-national groups
such as terrorist organizations. Any nation with the political will and a minimal industrial base
could produce CBW agents suitable for use in warfare. Efficient weaponization of these agents,
however, does require design and production skills usually 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 almost any nation or group.
Such weapons might be capable of inflicting only limited numbers of casualties; nevertheless,
they could have significant operational repercussions due to the psychological impact created by
fears of CBW agent exposure.

* An assessment of potentially new biological agents that may challenge U.S. forcesisin a DoD report to
Congress entitled Advances in Biotechnology and Genetic Engineering: Implications for the Development of
New Biological Warfare Agents, June 1996.
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Chapter 1

DoD Chemical and Biological Defense
Program Management and Oversight

1.1 INTRODUCTION

In compliance with public law, chemica and biological defense programs within the
Department are overseen by a single office within the Office of the Secretary of Defense. The
vision and mission of the Department’s Chemical and Biological Defense Program are outlined
in the introduction of this report. A key value in support of the program vision is to emphasize a
Joint Service approach to chemical and biological defense research, development, and acquisi-
tion. This value provides a process that eliminates unnecessary redundancies among the Ser-
vices, leverages common technologies and requirements, provides capabilities for Service-unique
missions, and coordinates among U.S. government agencies and U.S. aliesto field the best
available chemical and biological defense capabilities. This chapter provides an overview of the
processes involved in the oversight, management, and execution of the Chemical and Biologica
Defense Program.

1.2 MANAGEMENT IMPLEMENTATION EFFORTS

The Department of Defense (DoD) implemented a process to consolidate, coordinate,
and integrate the chemical and biological (CB) defense requirements of all Servicesinto asingle
DoD CB defense program. Additionally, DoD continues to refine organizations and processes to
ensure close and continuous coordination between the Chemical Biological Warfare Defense
program and the Medical Chemical Biologica Defense program.

Through the Joint Service Agreement on NBC Defense, the Military Services have
established a viable structure that ensures that Service operationa needs are fully integrated and
coordinated from their inception and that duplication of effort is eliminated from NBC defense
research, development, and acquisition. The series of reviews conducted by the Joint Service
Integration Group and the Joint Service Materiel Group, both separately and together, have
proved to be an appropriate organizational method to accomplish the coordinating and integra-
ting function. Section 1.3 details organizational relationships within the DoD CBDP. Section 1.4
highlights organizational relationships between the CBDP and related organizations within the
Department of Defense, with other U.S. Government organizations, and international efforts
with U.S. dlies.

1.3 ORGANIZATIONAL RELATIONSHIPS

The CB Defense Program management structure, portrayed in Figure 1-1 represents the
structure of the program coordination and integration. This management and oversight structure

13



Chemical & Biological Defense Program Annual Report

was developed in late 1996 to provide integration of medical and non-medical CB defense
efforts at the Service level. Integration of CB defense efforts continued in 1999.

The Deputy Assistant to the Secretary of Defense for Chemical and Biological Defense,
DATSD(CBD), as adeputy to the Director, Defense Research & Engineering (DDR&E), is
responsible for the overall coordination and integration of al CB defense research, development,
and acquisition (RDA) efforts. DATSD(CBD) provides the overall guidance for planning,
programming, budgeting, and executing the CB defense program.

DATSD(CBD) remains the single office within OSD responsible for oversight of the
DoD CB Defense Program. DATSD(CBD) retains approval authority for all planning, program-
ming, and budgeting documents. DATSD(CBD) is responsible for ensuring coordination
between the medical programs and the non-medical CB defense efforts, and management over-
sight of the DoD CBDP in accordance with 50 USC 1522.

The DATSD(CBD) is also the Executive Secretary of the OSD NBC Defense Steering
Committee (see Figure 1-1.) The OSD NBC Defense Steering Committee provides direct over-
sight of the DoD Chemical and Biological Defense Program. The OSD NBC Defense Steering
Committee is composed of the following members: (1) DDR&E, (2) Director, Defense Threat
Reduction Agency (DTRA), (3) Director, Chemical Biological Defense Directorate, DTRA,
(DTRA(CB)), and (4) DATSD(CBD). The OSD NBC Defense Steering Committee is overseen
by the Under Secretary of Defense for Acquisition, Technology, and Logistics, USD(AT&L),
who currently serves as the Acting ATSD(NCB). The Steering Committee provides the fiscal
and programming guidance to the Joint NBC Defense Board (JNBCDB) to develop the POM.
The INBCDB issues POM Preparation Instructions to the subordinate groups, which review the
validated requirements and build the POM strategy recommendations,

The CBDP isdivided into six commodity areas, with each commodity area being
managed by one of the Services in accordance with the Joint Service Agreement, as follows:

Commodity Area Commodity Area Manager
Contamination avoidance Army

Individual protection Marines Corps
Collective protection Navy
Decontamination Air Force

Medical defense Army
Modeling & smulation Navy

The commodity areas correspond to the projects under the budget program elements.
There is also aprogram budget element to support program management and oversight, user
testing (i.e., Dugway Proving Grounds), and doctrine development in accordance with the Joint
Service Agreement. The JSIG is the principal steering group that oversees the coordination and
integration of Service and CINC requirements and priorities for RDT&E and initial procure-
ment. The JISMG is the principal steering group that manages the execution of RDT& E materiel
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development efforts to ensure that program risk is mitigated across commodity areas, and the
ongoing efforts are complementary but not duplicative.

The Secretary of the Army is the Executive Agent for the CBDP and is responsible to
coordinate, integrate, and review all Services CB defense requirements and programs. The
Secretary has delegated this responsibility to the Assistant Secretary of the Army for Acquisi-
tion, Logistics, and Technology, ASA(ALT), who along with the Vice Chief of Staff of the
Army, co-chairs the Joint NBC Defense Board. The military departments acquisition organiza-
tions execute the individual CB defense programs according to Service and DoD directives.

USD (AT&L)
Acting ATSD(NCB)
ASBREM Committee ..................... DTRA
Co-Chaired by
ASD(HA) and DDR& E DATSD(CBD) & [ DTRA(CB)
I Executive Secretary
ASBREM . .
Steering Group OSD NBC Defense Steering Committee

Secretary of the Army
Executive Agent for CBDP
1
Joint NBC Defense Board

Co-Chaired by ASA(ALT) and VCSA
1

JSIG Joint Service

Integration Group

« Joint Modernization Plan

« Joint Requirements

« Joint Doctrine

«Joint Professional Training
« Joint Priority List

* Modeling & Simulation
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Figure 1-1 CBDP Management & Oversight
A Medical Program Sub-Panel (MPSP) has been implemented as part of the JSIG. The

purpose of the MPSP isto identify medical program needs and requirements as devel oped by the
CINCs, Services, Joint Staff, the ASBREM Committee, and other users. The Armed Service
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Biomedical Research Evaluation and Management (ASBREM) Committee is co-chaired by the
Assistant Secretary of Defense for Health Affairs (ASD(HA)) and the Director Defense
Research and Engineering (DDR& E) and includes the Joint Technology Coordination Group
(JTCG) 3 (Medica Chemical Defense Research Program) and JTCG 4 Medica Biological
Defense Research Program). The MPSP has the primary responsibility for prioritizing medical
NBC defense requirements. The users JTCG 3 (Medical Chemical Defense Research Program),
JTCG 4 (Medical Biologica Defense Research Program) and JTCG 7 (Nuclear) provide input of
medical requirements (separate from non-medical requirements) to the MPSP. The MPSP
coordinates, integrates, and prioritizes al of the user requirements input. It provides the
consolidated, integrated, and prioritized list of medical NBC defense requirements to the JSIG.
The first priority listing was submitted 14 May 1999 to the JSIG. The JSIG then submits both
the medical and non-medical requirements to the INBCDB. The JSIG provides comments but
makes no changes to the list when submitting the medical requirements to the INBCDB. The
JNBDB and the OSD NBC Defense Steering Committee may make changes to the medical or
the non-medical requirements and prioritieslists.

1.4 COORDINATION WITH RELATED PROGRAMSAND INITIATIVES

The DoD Chemical and Biological 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 chemical and biological defense equipment. This section provides an overview
of some key cooperative efforts.

1.4.1 Other U.S. Government Agencies

There are several organizations within the U.S. government developing chemica and
biological defense technologies. Three organizations with which the CBDP currently has formal
coordination efforts include: (1) the Defense Advanced Research Projects Agency (DARPA),
(2) the Technical Support Working Group (TSWG), (3) the Department of Energy (DOE)
Chemical and Biological Nonproliferation Program (CBNP). An overview of these programsis
provided below. There also are other governmental agencies with chemical and biol ogical
defense related programs with which the CBDP maintains various levels of coordination and
cooperation. These include the U.S. Department of Agriculture, the Center for Disease Control
and Prevention, and the Department of Justice, among others.

1.4.1.1 DARPA Biological Warfare Defense Program. The Defense Advanced Research
Projects Agency (DARPA) is charged with seeking breakthrough concepts and technologies that
will impact our national security. DARPA’s Biologica Warfare (BW) Defense Program is
intended to complement the DoD CB Defense Program by anticipating threats and developing
novel defenses against them. The DARPA program is unique in that its focus is on the devel op-
ment of technologies with broad applicability against classes of threats. DARPA invests
primarily in the early technology development phases of programs, with rapidly decreasing
involvement in the succeeding stages that lead to system devel opment and deployment.
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The FY 98 National Defense Authorization Act directed the Secretary of Defense to
ensure that the DARPA biological warfare defense program is coordinated and integrated under
the program management and oversight of the DoD CBDP. The DARPA BW Defense Program
coordinates its efforts with a large 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 Materiel Command (MRMC) and maintains representation on the recently formed
Common Medica Diagnostic Systems Executive Committee. A panel of chemical and biological
defense expertsis routinely consulted by DARPA to evaluate programs and to ensure that
National Institutes of Health (NIH) efforts are not being duplicated. DARPA representatives
actively serve on the Joint Service Technology Panel for Chemica and Biologica Defense
(JSTPCBD) and attend CBDP committee meetings, such as ASBREM sub-committee meetings.
DARPA also 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 (TSWG). The mission of the TSWG is to conduct
the national interagency research and development program for combating terrorism through
rapid research, development and prototyping. TSWG objectives are: (1) to provide an
interagency forum to coordinate R& D requirements for combating terrorism, (2) to sponsor
research and development not addressed by individual agencies, and (3) to promote information
transfer. The Department of State oversees the TSWG, and the Assistant Secretary of Defense
for Special Operations and Low Intensity Conflict, ASD(SO/LIC), provides executive program
direction. The Department of Defense provides program management for the TSWG. However,
the TSWG coordinates with nearly all executive branch agencies, with state and local agencies,
and with U.S. dlies.

In support of its combating terrorism mission, the TSWG has established eight sub-
groups, each of which is chaired (or co-chaired) by different federa agencies. One of the sub-
groups — Chemical, Biological, Radiological, Nuclear Countermeasures (CBRNC) — is co-
chaired by the Federal Bureau of Investigation (FBI) and the Central Intelligence Agency (CIA).
The CBRNC sub-group is charted to (1) identify and prioritize interagency requirements related
to chemical, biologica, radiological, and nuclear terrorism, and (2) identify and recommend
potential solutions to meet user requirements in detection, protection, decontamination,
containment, mitigation, and disposal.

The DoD CBDP and TSWG coordinate requirements to maximize technology develop-
ment cooperation, thus avoiding unnecessary redundancy. The scope and mission of the TSWG,
however, often requires different technologies to satisfy user requirements. The TSWG CBRNC
sub-group is funded annually at approximately one percent of the level of total CBDP funding.
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1.4.1.3 DOE Chemical and Biological Nonproliferation 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 National Laboratoriesin responding to the threat posed by
chemical and biological weaponsto U.S. civilians. The strategy of the CBNP relies on close
linkages between technology development and systems analysis and integration to systematically
and comprehensively address the domestic chemical and biological terrorism threat. The CBNP
is comprised of three key components:

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

Use of accelerated system demonstrations to enable rapid fielding of the best available
systems and technol ogies to meet critical needs.

Development of individual technologies to enhance capabilities across the full spectrum
of chemical and biologica threats.

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

1.4.2 International Cooper ation

The CBDP participates in numerous international cooperative and collaborative efforts
to leverage technology development and to achieve commonality, interoperability, and systems
integration among U.S. alies and coalition partners. (In addition, there are numerous coopera
tive efforts in doctrine and training, which are described in Section 5.2 of this report.) In order
to exchange information or conduct government to government cooperation, an appropriate
agreement must be in place. Types of agreements include (1) Data Exchange Agreements
(DEAS), (2) Foreign Military Sales, (3) Engineer and Scientist Exchange Programs, (4) Foreign
Comparative Testing, (5) Technology Development Project Agreements, and (6) long-term
Memoranda of Understanding (MOU).

During FY 99, the United States participated in numerous international cooperative
research and development efforts. Highlights of these efforts include (1) 50 DEAs with 15
countries, (2) two Technology Development Project Agreements, (3) one MOU, and (4) over
100 scientists and engineers participating in exchange programs. In addition, there are three
Technology Development Project Agreements currently in discussion phase and an additional
MOU in negotiation.

All cooperative agreements yield benefits to all participants in the agreement. Some key

systems within the CBDP were procured through Foreign Military Sales, including the Improved
Chemical Agent Monitor (ICAM), the NBC Reconnaissance System (Fox Vehicle), components
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of the Biological Integrated Detection Systems, and the Automatic Chemical Agent Detector
and Alarm (ACADA). In addition, there have been numerous CB defense capability gains during
FY 98 and FY 99 as aresult of international cooperation. Examples include:

Ability to Detect and Identify Bacterial Spores
Enhancement of Downwind Hazard Model

First Generation Urban Dispersion Model

Laser Standoff Chemical Detection Technology

Next Generation Medical Countermeasures

Encapsulated Antibiotics

Multivaent Botulinum Toxin Vaccine

Improved Plague Vaccine

Report on Coalition CB Detection Capability to CENTCOM
Current Detector/Monitor Technology

CSRiot Control Capability on Light Vehicles

Urban Field Tria

Test and Procurement of Child/Infant CB System (USFK)
Generic Individual Protection in Hot/Dry Environments
Standardized Test for Individua Protection

Standards for Measuring Biological Backgrounds

Joint Medical Proceduresin a BW Contaminated Environment

1.5TECHNOLOGY BASE REVIEW AND ASSESSMENT

The DATSD(CBD) isthe DDR&E office responsible for chemical and biological defense
programs science and technology base programs. DATSD(CBD) provides technical oversight of
al Service and Defense Agency chemica and biological defense science and technology base
(S&T) programs and reviews these programs. The Joint Service Technology Panel for Chemical
and Biologica Defense (JSTPCBD), chaired by DTRA(CB), coordinates al Service science and
technology base activities for the ISMG. DTRA(CB) prepares the relevant chemical and
biological defense portions of two key documents detailing DoD S& T efforts — the Joint
Warfighting S& T Plan (JWSTP) and the Defense Technology Area Plan (DTAP). These reports
are submitted to Congress separately in accordance with public law.

1.6 FUNDSMANAGEMENT

Figure 1-2 describes the funds management and execution process for the CB defense
program and the coordination between funding and executing organizations. The key organi-
zationsin this process are: DATSD(CBD) as the OSD focal point; the INBCDB Secretariat
representing the Executive Agent; the funds manager is the Defense Threat Reduction Agency
(DTRA); the ISMG as coordinator and interface between the participating organizations; and
the operating agencies and performers which execute the programs. For budget distribution, the
JNBCDB Secretariat provides funds distribution information to DATSD(CBD) based on the
appropriated budget. The DATSD(CBD) prepares funds suballocation instructions (with
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support provided by DTRA(CB)) and submits them to the DTRA Comptroller for distribution to
the operating agencies.

Data Base Updates

/
Congress , BES/PB submisson_ — -| DATSD(CBD)
o / _ - - Issues BES preparation instructions
$- Appropriation y _ - - Prepares funds suballocation instructions

- Approves BES and Budget Allocation Instructions
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Figure 1-2. Chemical and Biological Defense Funds M anagement Process

The lead components or operating agencies provide notification of al funding adjust-
ments to the ISMG Executive Office. The JSMG Executive Office, in turn notifies other com-
ponents and agencies and the INBCDB Secretariat. The JSMG Executive Office forwards to the
JNBCDB Secretariat the reprogramming requests with recommendations and any concerns
raised by the other components and operating agencies. The INBCDB Secretariat reviews the
reprogramming actions and forwards recommendations to DTRA(CB) for DATSD(CBD)
approval. Once approved, DATSD(CBD) authorizes the INBCDB Secretariat to update the
database, and the DTRA Comptroller to execute the reprogramming. For medical programs, the
Headquarters, U.S. Army Medical Research and Materiel Command staffs al actions resulting
from the requirement to reall ocate funds between the Services.

DATSD(CBD), with the support of DTRA(CB), instructs the DTRA Comptroller to
issue execution and program status reporting instructions to the operating agencies. The opera-
ting agencies report execution status to the DTRA Comptroller on amonthly basis. The DTRA
Comptroller forwards all 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 a quarterly basis. DTRA(CB) isresponsible to
notify the DATSD(CBD) when programs deviate from or are in danger of not meeting OSD
obligation and execution goals.

The DTRA Comptroller serves as the funds manager for the CB defense program. This

office issues funding documents, per DATSD(CBD) direction, and performs all required
accounting functions, with the assistance of the Army staff which represents the Executive
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Agent. The INBCDB Secretariat updates the OSD comptroller program and budget databases

as necessary after the POM, Budget Estimate Submission (BES), and President’ s Budget (PB).
DATSD(CBD), with support provided 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

ISSUE: Oversight and management of the DoD CB Defense Program continuesto
mature. It isimperative that the management system producesjoint CB defense
requirements and NBC defense equipment that can be used by all forces. Public Law
103-160 (50 USC 1522) has provided a key tool for ensuring ajointly focused CB Defense
Program. The continued support of Congress and implementation of current plans will
continueto improve jointness and readiness.

SOLUTION: DoD has completed implementation of 50 USC 1522:

DoD has developed an organizationa structure ensuring close and continuous
coordination of CB warfare defense and CB medical defense programs.

The DoD CB Defense Program is fully integrated and coordinated and is based on
validated Service requirements generated in response to defined threats. In addition, the
Services now jointly prepare (i) Modernization Plans, (i) Research, Development and
Acquisition (RDA) Plans, and (iii) Joint Logistics Support Plans for NBC defense
programs.

Responsibility for the CB Defense Program is vested in asingle officein OSD,
DATSD(CBD), which provides the overal guidance for planning, programming,
budgeting, and executing the CB Defense Program.

The overall integrity of the CB Defense Program’s organizational structure has been
maintained throughout implementation of the Defense Reform Initiative (DRI) and
establishment of the Defense Threat Reduction Agency through establishment of the
OSD NBC Defense Steering Committee.

ISSUE: Inits August 1999 report (NSIAD 99-159, 16 Aug 99), the General
Accounting Office (GAO) recommended that a performance plan for the CB Defense
Program should be developed and based on the outcome-oriented management principles
embodied in the Gover nment Performance and Results Act (GPRA).

SOLUTION: The introduction of this report outlines the broad mission, vision, values,
and goals of the DoD CBDP. These statements provide linkage with the overall mission and
vision of the Department of Defense and provide the framework for the development of a
performance plan consistent with GPRA principles. To complete the performance plan, the
CBDP isin the process of developing performance goals and performance measures. These
goals and measures will be stated along with the development of the CBDP Program Strategy
Guidance and incorporated into key planning, programming, and budgeting documents. A
Performance Plan will be completed during calendar year 2000 and included in the next annua
report to Congress.
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Chapter 2

Non-Medical Nuclear, Biological, and Chemical (NBC) Defense
Requirements and Research, and Acquisition Program Status

2.1 INTRODUCTION

This chapter describes the consolidation of Joint Service non-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 development assessments is conducted within the
framework of the three principles of NBC defense doctrine for the mission area:

Contamination avoidance
Protection
Decontamination

As defined in Joint Publication 3-11, Joint Doctrine for Nuclear, Biological, and
Chemical Defense, contamination avoidance includes detecting, avoiding, and bypassing con-
taminated areas. Protection consists of individual and collective protection. Decontamination
restores combat power and is essential for sustaining operations in a contaminated environment.
Medical support isacritical mission areafor operations in an NBC environment. Medica
programs support these areas and are discussed in Chapter 3 and Chapter 5, especially
Section 5.7.7.

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 surprises. 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 research, development, and acquisition (RDA) goal is to equip the joint warfighting
forces with sufficient quantities of the best available equipment and in the shortest time possible
in order to win decisively, quickly, and with minimal casualties. As authorized under the Joint
Service Agreement for non-medical programs and in cooperation with the Armed Services
Biomedica Research, Evaluation and Management (ASBREM) Committee for medica pro-
grams, the Army as executive agent coordinates, integrates, and reviews the DoD CB Defense
Program. The results of these reviews, conducted with all Services participating, are docu-
mented in the Joint Service Modernization and Joint Service RDA Plans. These documents form
the basis for the consolidated CB Defense Program Objectives Memorandum (POM).
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In coordination with the Commanders-in-Chief (CINCs), the Services decide if a materid
solution is needed to satisfy a requirement for awar fighting capability. They first look at
doctrinal, training, or organizational solutions (non-material solutions), and when these cannot
be found, they seek equipment solutions through the materiel acquisition cycle. If avalid need
exists, then the research and development modernization process will identify technological
approaches which may provide a new system or upgrade an existing system.

During FY 99 the Joint Service Integration Group documented the Joint Future Opera-
tional Capabilities (JFOC). The purpose of the JFOC is to identify and prioritize Joint User
(Services and CINCs) far-term future operational capabilities as expressed in the emerging Joint
NBC Defense Concept. The overall intent isto provide enhanced user guidance to the Joint
NBC Defense Science and Technology (S&T) community to assist in the NBC S& T program
formulation and program execution process. The JFOC will also support the development of
new NBC Defense Joint Mission Needs Statements (JIMNSs) and future Joint Operational
Requirement Documents (JORDSs). The prioritized list of JFOCs establishes a clear link between
near and long term Joint NBC Defense research and development efforts and user needs. Table
2-1 provides a synopsis of the current JFOC priorities, descriptions, and objectives. The JFOC
has become an integra part of the Joint Service NBC Defense Modernization Plan and related
science and technology plans, including the Joint Warfighting Science and Technology Plan
(JWSTP) and the Defense Technology Area Plan (DTAP). Table 2-2 provides a prioritized list
of non-medical NBC defense programs from 1999.

Table 2-1. Prioritized Joint Future Operational Capabilities

1: 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.

2: NBC Battle Management—Capability to access, assimilate and disseminate NBC
information 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.

3: Collective Protection—To protect the joint force by 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.

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: Individual Protection—To protect the joint force by allowing it to operate safely, at near-
normal levels of effectiveness, while under NBC threat, or in NBC, TIM or other
environmental hazards area.
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Table 2-2. Prioritized Non-Medical NBC Defense Programs

JSIG |Focus Joint/
Priority | Area Program Acronym |Service Unique
1 IP |Joint Service Lightweight Integrated Suit Technology JSLIST Joint
2 CA [Joint Biological Point Detection System JBPDS Joint
3 CA [Joint Biological Standoff Detection System JBSDS Joint
4 BM |Joint Warning and Reporting Network (includes MICAD) JWARN Joint
5 CA [Joint Chemical Agent Detector JCAD Joint
6 CA [Joint Service Lightweight Standoff Chem Agent Detector JSLSCAD Joint
7 CA [Joint Service Light NBC Recon System (includes CBMS) | JSLNBCRS Joint
8 CA [Automatic Chemical Agent Detector and Alarm ACADA Joint
9 IP__ |Joint Service Aviation Mask JSAM Joint
10 IP |Aircrew Mask Programs - Current (XM 45, CB Helo, AERP)| AMP-C Joint
11 IP |Joint Service General Purpose Mask JSGPM Joint
12 RES |Joint Service Sensitive Equipment Decon JSSED Joint
13 IP__|Joint Protective Aircrew Chemical Ensemble JPACE Joint
14 CP [Joint Transportable Collective Protection System JTCOPS Joint
15 RES |Joint Service Fixed Site Decon (includes JADS & LWPDS) JSFXD Joint
16 RES |Sorbent Decontamination System SDS Joint
17 CA |NBC Recon System SIP NBCRS-SIP Army
18 CA [Biological Integrated Detection System BIDS Army
19 CP [Joint Collective Protection Equipment JCPE Joint
20 RES |Lightweight Decontamination System LDS Joint
21 CA [Long Range Biological Standoff Detection System LRBSDS Army
22 IP  |Protection Assessment Test System PATS Joint
23 IP |Chemical Environment Survivability Mask CESM SOF
24 IP_ |M40A1 Series Mask M40A1 Joint
25 IP |Chemical Environment Survivability Suit CESS SOF
26 CA [Joint Service Chemical Warning and Identification LIDAR JSWILD Joint
Detection
27 CP [Shipboard Collective Protective Equipment SHIP CPE Navy
28 CA [Interim Biological Agent Detector IBAD Navy
29 CA [Joint Chemical/Biological Agent Water Monitor JCBAWM Joint
30 CA [Special Operations Modular Chem/Bio Detector SOMCBD SOF
31 RES |Modular Decontamination System MDS Joint
32 IP |Joint Service Mask Leakage Tester JSMLT Joint
33 CA [Improved Point Detection System IPDS Navy
34 CA [Improved Chemical Agent Monitor ICAM Army
35 IP |Joint Canteen Refilling System JCRS Joint
36 CA [Shipboard Automatic Liquid Agent Detector SALAD Navy
37 CA [Scanning Airborne Fourier Emission for Gaseous SAFEGUARD Joint
Ultraspectral Analysis and Radiometric Detection
38 CA [Chemical/Biological Individual Sampler CBIS Joint
39 CA |Pocket RADIAC AN/UDR-13 Army
40 CA [Chem/Bio Radiological Integrated Detection System CBRIDS Joint
41 CA [Stand-off Radiac JS RADIAC Army
42 CP [Advanced Integrated Collective Protection System AICPS Army
43 CA [Advanced Airborne RADIAC System AARS Army
44 CA |NBC Unmanned Ground Vehicle Sensor NBC UGVS Joint

Key: BM = Battle Management; CA = Contamination Avoidance; CP = Collective Protection; IP = Individual
Protection; RES = Restoration of Operations; SOF = Special Operations Forces
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In accordance with the nationa strategy of achieving and applying technologica superi-
ority, severa underlying concepts form the foundation of acquisition modernization. The first is
the need to reduce cycle time in the acquisition of new systems or the integration of emerging
technologies into existing systems. The use of Advanced Concept Technology Demonstrations
(ACTDs), open systems and architectures, along with the new emphasis on commercial stan-
dards and practices, alow us to shorten the acquisition cycle time. The program acquisition
process reduces lifecycle costs through practices such as design-to-cost and concurrent engi-
neering to ensure that equipment is easy to maintain and repair even with the inherent
complexity in most new systems.

2.2NBC DEFENSE MISSION AREA REQUIREMENTS AND RDA SUMMARY

NBC defense programs are categorized broadly under three operationa principles: con-
tamination avoidance, protection, and decontamination. Medical defense, a subset of protection,
is addressed in the next chapter. The Services have been working closely together to increase
jointness in ongoing programs for each of these areas. This report highlights improvements
during FY 99 and discusses cooperative efforts for further Joint development of requirements.
This section summarizes the requirements in each of the mission commodity areas. Tables 2-3
through 2-11 display requirements and acquisition strategies. Since the focus of this chapter is
on research and development efforts, fielded items are not included in these tables. Descriptions
of developmental and fielded equipment can be found in Annexes A—C of this report.

The following is an overview of the goals and timeframes, potential payoffs, and major
technical challenges for specific commodity area science and technology (S&T) efforts. A
detailed account of S& T efforts for all commodity areas is provided in two separate reports:
(1) the Joint Warfighting Science and Technology Plan, especialy Chapter XII, “Chemical and
Biological Defense and Protection and Counter Weapons of Mass Destruction,” and (2) the
Defense Technology Area Plan, especially Chapter 11, “Chemica and Biological Defense.” The
Basic Research Plan, aso provides descriptions of various supporting sciences—including
chemistry, biological sciences, materials 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 states specific technology advancements to be developed or 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 Commander in Chief).
DTOs represent only a portion of science and technology base funding, yet represent high
priority projects, consistent with strategy and guidance. DTOs provide a key meansfor S& T
planning and programming and for fulfilling GPRA requirements. DTOs are proposed or
updated annually.

2.3 CONTAMINATION AVOIDANCE (Detection, Identification and Warning)
The operational concept of contamination avoidance includes NBC reconnai ssance,

detection, identification, warning and reporting. Earliest possible warning is the key to avoiding
NBC contamination. For fixed sites where contamination cannot readily be avoided and for
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Missions requiring operations in a contaminated environment, detection, identification, and
warning are equally critical to ensure that forces can (1) assume the optimal protective posture
so that they can continue to sustain operations and (2) rapidly identify and decontaminate affec-
ted areas, equipment, and personnel. Sensors for the individual warfighter and systems capable
of detecting multiple agents and characterizing new agents are being developed. Advancesin
technology are being pursued in chemica and biological standoff, early warning detection,
miniaturization, interconnectivity, improved detection sensitivity, improved logistics support-
ability, and affordability. The following sections detail contamination avoidance science and
technology efforts, modernization strategy, and Joint Service programs.

2.3.1 Contamination Avoidance Science and Technology Efforts

2.3.1.1 Goalsand Timeframes. The goal of contamination avoidance is to provide real-time
capability to detect, identify, characterize, locate, and warn against al known or validated CB
warfare agent threats below threshold effects levels (see Table 2-3). To meet near term needs a
number of sensor technologies are being optimized while aternative detection technologies
mature. Mid-term technologies focus on developments to improve tactical detection and identi-
fication capabilities for both chemica and biological warfare agents. Far-term science and tech-
nology efforts focus on multi-agent sensors for biological agent detection and remote/early
warning CB detection. These far-term objective technologies seek to integrate chemical and
biological point and remote/early warning detection modules into a single system. Research and
Development (R& D) efforts seek to optimize and balance system sensitivity, size/lweight, cost,
power consumption, signature and false alarm rate. Ultimately the goal is direct integration of
CB detectors as a single system into various platforms, and command, control, communication,
computer, and intelligence (C*l) networks.

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

Ongoing DTOs:
- Laser Standoff Detection Technology
- Chemica Imaging Sensor
- Biologica Sample Preparation System for Biologica Identification
- Joint Biologica Remote Early Warning System ACTD
Force Medical Protection ACTD
Compl eted DTOs (in ACTD Sustainment Phase):
- Airbase/Port Biological Detection ACTD
- Chemical Add-On to Airbase/Port Biological Detection ACTD
DTOs Completed In FY 99:
- Joint Warning and Reporting Network
- Integrated Biodetection Advanced Technology Demonstration.
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Table 2-3. Contamination Avoidance Science and Technology Strategy

By 2000 By 2005 By 2010

» Completeinstallation of | « Field upgrade (eye safe) Long Range Bio » Demonstrate integration of
the Portal Shield ACTD |  Stand-off Detector in FY 00-02. chemical and biological
biological and chemical | « Joint Biologica Remote Early Warning System|  agent detection modules into
detection network at (JBREWS) ACTD with fielding of ACTD asingle sensor suite
CINC air bases and systems to selected CINCs by FY01 » Complete development of CB
ports » Complete development of Joint Service Light- water monitor

* Complete weight Standoff Chemical Agent Detector » Complete development of
demonstration of (JSLSCAD) JSWILD
integrated point * Initiate development of Joint Service Warning

biodetection capability and ldentification LIDAR Detection (JSWILD)

(Advanced Technology |+ Complete development of Joint Chemical

Demonstration) Agent Detector (JCAD)

» Complete development of Block Il Joint
Biological Point Detection System (JBPDYS)

2.3.1.2 Potential Payoffs and Transition Opportunities. Future CB detection systems will
provide the capability to detect, identify in real time, map, quantify, and track all known or
validated CB contamination in atheater of operations. This will enable commanders to avoid CB
contamination, determine the need for and verification of effective reconstitution procedures,
and assume the appropriate protection required to continue fighting and sustain their mission
with minimal performance degradation and casuaties. CB detection technologies have dua use
potential in monitoring air pollution, noxious fumes inside enclosed areas, and municipal water
supplies.

2.3.1.3 Major Technical Challenges. The mgor technical challenges are in the areas of bio-
logical collection, detection and identification, including remote/early warning sensing, improved
agent discrimination and quantification, sample processing, interferent (i.e., false positive and
negative alarms) and ambient biological background rejection, and genetic probe development.
Size, weight, and power reduction of detectors, power generation and consumption,
development of integrated biological and chemical detection systems, and the fusion of sensor
data with mapping, imagery, and other data for near rea-time display of events are other areas
of challenge.

There are two critical needs focused on biological agent detection. Current technologies
require a high level of logistical support and lack discrimination in biological standoff detec-
tion. The challenge in reducing logistical support stems from the dependence on reagents and
Size, weight, and power requirements of the systems. Several efforts are aimed at provide
minimum reagent requirements with higher sengitivity, better stability, and fewer supporting
reagents, and scientific/engineering strategies to reduce size, weight, and power requirements,
especidly in the sample collections components. There are severa factors directly limiting the
ability to discriminate biological agents using standoff (laser) detection technologies. Key factors
include: (1) alack of fundamenta datain understanding the spectral properties of biological
warfare agents, (2) range limitations of lasers due to atmospheric absorption, and (3) natural
background interference. Over the last two years, a number of strategies and concepts have been
developed to improve the discrimination capability of standoff detection for biological materials.
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Preliminary data developed this past year has shown the potential feasibility of two of these
concepts. Further effortsin FY 02 and FY 03 will begin to validate the feasibility of providing an
enhanced leve of discrimination of biological material using standoff detection.

2.3.2 Contamination Avoidance M oder nization Str ategy

The increased |ethality and heightened operational tempo of the future battlefield demand

responsive NBC detection and warning capabilities in order to reduce force degradation caused
by contamination. These capabilities—which also encompass NBC reconnai ssance, detection,
identification, and reporting—are critical for force readiness and will continue to be emphasized
by the DoD community in the near and distant future. Table 2-4 shows the roadmap of DoD
requirements for contamination avoidance. While requirements identified in the near-term meet
service-specific needs, those in the mid to far-terms demonstrate the increase in joint
development and modernization since the founding of the CBDP.

Table 2-4. Contamination Avoidance M oder nization Strategy

NEAR (FY00-01)

MID (FY 02-05)

FAR (FY 06-15)

Chemical *Surface off-gas sampling capability slmproved, all-agent programmable | ssmproved surface contamination
Point (ICAM) automatic point detection; portable | monitor
Detection *Automatic point detection of nerve and | monitor, miniature detectors for *Detection of CB contamination in
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)
point detection of nerve/blister (IPDS) | individual soldiers (JCAD)
*Navy-Automatically detect liquid
agent shipboard (SALAD)
Biologica *Fixed site defense biological detection | sAutomatic point biodetection, to *Automated, integrated detection of
Point Portal Shield network sensor system detect and identify; programmable both biological and chemical agents
Detection *Automatic long line source and (JBPDS Block I1) in asingle sensor package (Joint
point/mobile biodetection to detect and | «Joint Biologica Remote Early Chemical and Biological Universal
identify bio-agents; programmable Warning System (JBREWS) - A Detector, JCBUD)
(JBPDS Block 1) distributed network of fully
*Navy-Ship based Interim Biological automated lightweight sensors.
Agent Detector (IBAD)
*Army-Biological Integrated Detection
System (BIDS)
NBC Recon- | slmproved NBC Reconnaissance *Biological remote detection and Stand-off detection, ranging, and
Naissance and | Vehicle with remote/early warning and | early warning capabilities (IBREWS) | mapping of chemical vapors and
CB Remote data fusion capabilities (JSNBCRS) sLightweight passive stand-off aerosols (JSWILD)
and Stand-off | <Army - Long Range Stand-off detection | detection for chemical agent vapors | *Wide area detection
Detection and mapping of aerosol clouds (LR- (JSLSCAD) *Automated standoff detection of
BDS *Add biological detection and iden- | biological agents (JBSDS)
tification capabilities (JISNBCRS
P3l)
«Light reconnaissance vehicle
(JSLNBCRS)
Warningand | *Automated warning and reporting *Automatic NBC warning and eIntegrated and automatic warning
Reporting (JWARN Phase 1) reporting interoperable with all and reporting (WARN Phase 111)
Services (JWARN Phase 1)
Radiation *Army-Compact, digital whole body Stand-off radiation detection and
Detection radiation measurement (AN/UDR-13) measurement

*Portable radiation meter

. All programs shown are joint or multi-service, unless indicated as a Service-unique effort (italicized text).
. Where applicable, systems which meet requirements are listed following the entry.
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Early detection and warning is the key to avoiding NBC contamination. As aresult, DoD
is concentrating RDA efforts on providing its warfighters real -time capabilities to detect,
identify, quantify, and warn against al known or validated CB warfare threats below threshold
effects levels. Real time detection of biological agents below threshold effects levelsis unlikely
in the near to mid-term. Current emphasis is on devel oping lightweight, automated CB sensors
capable of providing enhanced detection and early warning, capable of detecting all known
biological and chemical agents. To meet the needs in the near to mid term, severa stand-alone
detectors and sensors are being devel oped. Developmental efforts are focusing on system
miniaturization, improved sengitivity and specificity, agent characterization and range, decreased
false alarm rate, and decreased operation and support costs. This focus will facilitate the
integration of chemical detectorsinto personal warfighter gear, chemical and biological
detectors onto various air, sea, and ground platforms, and integration of detectors into auto-
mated warning and reporting networks. Table 2-5 provides an overview of RDA efforts and
Service involvement.

Table 2-5. Contamination Avoidance RDA Efforts

Category Nomenclature Status USA USAF USMC | USN
Automatic - M22 Automatic Chem Agent Detection Alarm (ACADA) Production Joint Joint Joint Rgmt
Detectors - Shipboard Automatic Liquid Agent Detector (SALAD) LRIP Rgmt
and - Improved Point Detection System (IPDS) Production Rgmt
Monitors - Improved CAM (ICAM) Production Rgmt Interest Rgmt Interest
- Joint Chemical Biological Agent Water Monitor (JCBAWM) RDTE Joint* Joint* Joint* Interest
- Joint Chemical Agent Detector (JCAD) RDTE Joint* Joint* Joint* Joint*
- Biological Point Detection
--Interim Biological Agent Detector (IBAD) Fielded Rgmt
--Biological Integrated Detection System (BIDS NDI) Fielded Rgmt
--BIDSP3I Production Rgmt
- Portal Shield Production Joint Joint Joint Joint
- Joint Bio Point Detection System (JBPDS) RDTE Joint Joint Joint Joint
Remote/ - Joint Service Lightweight Stand-off Chemical Agent RDTE Joint Joint Joint Joint
Early Warning Detector (JSLSCAD)
- Joint Service Warning and | dentification RDTE Interest | Interest

LIDAR Detector (JSWILD)
- Biological Stand-off

--Joint Remote Biologica Early Warning System (JBREWS) RDTE Joint Joint Joint Joint
--Long Range Bio Stand-off Detection System-NDI Fielded Rgmt Interest Interest
(LRBSDS-NDI)
--LRBSDS RDTE Rgmt Interest Interest
NBC - Joint Service NBC Reconnaissance System (JSNBCRS) RDTE
Recon --M93A1 NBCRS/CB Mass spectrometer (See BIDS) * Rgmt Rgmt
--Joint Service Light NBCRS/Lightweight Recon System * Joint Joint Joint Interest
(JSLNBCRS)
Warning and - Joint Warning and Reporting Network (JWARN) RDTE/Prod Joint Joint Joint Joint
Reporting -- Multipurpose Integrated Chemical Agent Detector * Rgmt Rgmt
(MICAD)
Radiation - AN/UDR-13 Pocket Radiac Production Rgmt Interest
Detection
Joint= Joint Service requirement Joint*=Draft Joint Service requirement
Rgmt= Service requirement Int-NIR= Serviceinterest, no imminent requirement

Rgmt, Interest= sub-product requirement or interest *= Sub-product(s) of a Joint project
LRIP= Low Rate Initial Production

The management challenge involves the coordination and consolidation of numerous
detection and warning RDA efforts across the Services. This strategy, led by the JSMG through
the Contamination Avoidance Commodity Area Manager, resulted in the initiation of RDA
efforts which shared common technical goals, but were constrained to Service unique
requirements. Management organizations and initiatives, such as the Joint Program Office for
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Biologica Defense (JPO-BD) and the Joint NBC Defense Board are building Joint Service
coordination across the mission area.

Over the past several years, the ISMG and JSIG, through the Contamination Avoidance
Commodity Area Manager, with assistance from JPO-BD transformed and consolidated 44
separate contamination avoidance developmental efforts into ten fully coordinated joint projects.
The Joint Programs are:

Automatic Chemical Agent Detection Alarm (ACADA)

Joint Chemical Agent Detector (JCAD)

Joint Service Lightweight Standoff Chemical Agent Detector (JSLSCAD)
Joint Service Warning and Identification LIDAR Detector (JSWILD)
Joint Biological Point Detection System (JBPDYS)

Joint Biologica Remote Early Warning System (JBREWS)

Joint Service Light NBC Reconnaissance System (JSLNBCRS)

Joint Warning and Reporting Network (JWARN)

Joint Chemical Biological Agent Water Monitor (JCBAWM)

Portal Shield Network sensor system

2.3.3 Joint Service Contamination Avoidance Programs

Consolidation of Joint Service contamination avoidance programs has been compl eted.
All detection programs have been restructured to meet current multi-Service needs. Bolded
entriesin Table 2-4 highlight Joint programs. Detailed descriptions of Joint contamination
avoidance programs are provided in Annex A.

Chemical Warfare Agent Contamination Avoidance. An ACADA non-developmental item
(NDI) is being procured for point detection of chemical (nerve and mustard) agent vapors.
ACADA issuitable for many vehicle-mounted and man-portable applications. A shipboard
version of ACADA, which addresses unique shipboard interferents, is being built to provide the
Navy with an interim monitoring capability until JCAD isfielded. The Improved Chemical Agent
Monitor (ICAM) is being procured and fielded for post attack monitoring of chemical agent
vapors. The ICAM isthree times more reliable than its predecessor and much smpler and
cheaper to repair. Both the ACADA and ICAM will be replaced by the JCAD.

JCAD provides point chemical vapor detection and isin Phase Il (Engineering and
Manufacturing Development, EMD) of the acquisition cycle. JCAD will function as a chemica
point detection system in order to accomplish a variety of mission 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 can be configured for a variety of
applications, such as individual soldier detectors, post-attack monitoring, shipboard chemica
agent monitoring, specia operations forces applications, and aircraft interior detection.
JSLSCAD provides passive standoff, on-the-move detection of chemical agent vapor and isin
Phase Il (EMD) of the acquisition cycle. The JISLSCAD program is ajoint program with a Joint
Operationa Requirements Document (ORD) being approved by all Services. The basic
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JSLSCAD system (detector, scanner and electronics module) will weigh less than 50 pounds and
occupy approximately one cubic foot. The system may be modified to accommodate a variety of
requirements, including the addition of a 360° x 60° scanner for Armored Systems

M odernization applications (tracked and wheeled vehicles), and a gimbal mount for Marine
Corps helicopters and unmanned aeria vehicle (UAV) contamination avoidance roles. The Air
Force' s primary use for this system will bein air base defense. The Navy will install JISLSCAD
on shipboard and airborne platforms and at high priority overseainstallations. This system will
be fully evaluated by all the Services during EMD.

In the near-term, the Army, Air Force, and Marine Corps have agreed to focus on the
development of a Joint Service Light NBC Reconnaissance System (JSLNBCRS). The proposed
system will consist of a suite of detectors required for a specific mission that could be easily
integrated into the platform of choice. Currently two configurations are proposed: alight and a
medium version, to fulfill expeditionary and armored mission profiles, respectively. The FOX
NBCRS fulfills heavy requirements. The FOX NBCRS is being upgraded to include a chemica
standoff detection capability and other electronic improvements including data fusion.

In the far-term, the Army, Air Force, and Marines have agreed to a Joint Chemical Bio-
logical Agent Water Monitor (JCBAWM). JCBAWM is a system that will detect the presence of
contaminants 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 operational
scenarios defined in the JCBAWM ORD include source water, water distributions systems, and
verification of water treatment. The Army and Air Force have identified a need for awarning
and identification detector. The Joint Service Warning and Identification LIDAR Detector
(JSWILD) is atechnology base effort to address this problem. JISWILD is alaser-based standoff
detection system being developed to meet the need for the detection of chemical liquids,
aerosols, and vapors. Although this system is much heavier than its passive counterpart
(JSLSCAD), it provides the ability to detect chemical agentsin al forms—liquids, vapors,
aerosols—as well as mapping and ranging information. In addition, JISWILD will provide smilar
but shorter range (1-5 km) capabilitiesin biological standoff detection as those developed and
fielded for the Long Range Biological Standoff Detection System.

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

(1) Interim Biological Agent Detector (IBAD);

(2) Joint Biological Point Detection System (JBPDYS);

(3) Biological Integrated Detection System (BIDYS);

(4) Long Range Biological Stand-off Detection System (LR-BSDS);

(5) Air Base/Port Biological Detection (Portal Shield) Advanced Concept Technology
Demonstration (ACTD);

(6) Portal Shield Production;

(7) Joint Biologica Remote Early Warning System (BBREWS) ACTD;

(8) Critica Reagents Program;

(9) Technology Transfer Program.
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Currently fielded systems include the Navy’ s shipboard detection system (IBAD), Porta
Shield networked systems, and the Army’ s land-based system (BIDS-NDI). The Army’s
LR-BSDSisahelicopter mounted infrared LIDAR system for the detection, ranging and
tracking of aerosol clouds that may indicate a biological warfare (BW) attack.

In the near-term, the Air Base/Port Biological Detection (Portal Shield) ACTD has
developed and demonstrated the capability of networked sensors to protect high value fixed sites
against BW attacks. Portal Shield has transitioned into production to meet urgent CINC
requirements. JBPDS will be produced to meet each of the four Services' needs for an inte-
grated biological point detector. This program is devel oping a standard bio detection suite that
will be integrated on Service designated platforms. Fielding of the BIDS P3I to the 7" Chemical
Company began in 1QFY 99 and was completed by 4QFY 99. In addition, the Critical Reagents
Program consolidates all DoD antibody, antigen and gene probe/primer developments and
requirements. This program will ensure the quality and availability of reagents that are critica to
successful development, test, and operation of biological warfare detection systems and medical
biological products. The Technology Transfer program will ensure the successful and rapid
trangition of DARPA and other Service breakthrough biological detection technologies into
DoD fielded systems.

In the mid-term, the JPO-BD will demonstrate the Joint Biologica Remote Early
Warning Advanced Concept Technology Demonstration (ACTD). This tactical distributed
network system of lightweight, automated sensors will use data fusion to reduce false alarms.
The ACTD demonstration test in FY 00 will demonstrate enhanced capabilities in detection,
identification, and advanced warning of BW attacks.

In the far-term, the concept for the ultimate, joint service chemical and biological
detector is the Joint Chemical Biological Universal Detector (JCBUD). JCBUD is envisioned to
be a miniaturized, multi-technology, automatic system that may be manned or unmanned,
capable of detecting all CW/BW agents, and able to automatically warn troops and report
pertinent data relative to a CW/BW attack.

2.3.4 Warning and Reporting

Warning and reporting is a critical component of contamination avoidance. It provides
the critical link between CB detection and CB protection and provides situational awareness to
the commander. Warning and reporting provides the hardware and software to connect point
detection and early warning detection systems into the overall command and control architec-
ture. Additionally, it provides modeling and simulation capabilities to enhance hazard forecasting
and assessment. The goal of warning and reporting is to provide sufficient, accurate, and timely
information to commanders at al levels through early and direct warning capabilities so they
assume appropriate protective postures and develop options to continue mission-essential
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
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network will be compatible with, but not duplicate, all C*l equipment, both current and devel-
opmenta. The WARN Phase | effort began fielding the first version of software in FY 98. The
JWARN Phase |1 effort wasinitiated in FY99 into EMD for hardware and software integration
onto Service designated platforms and installation at fixed sites.

An integrated warning and reporting network will enhance the overall approach used in
the chemical biological defense strategy. The enhancements will come from awarning and
reporting network that is linked to numerous point detectors, such as JCAD, which can identify
and quantify chemical threats and which are cued by early warning systems, such as JSLSCAD
and JSWILD. The information from all the sensor systems in the operational theater becomes
available to various command levels with appropriate levels of resolution determined by the
command decision needs. For example, afixed facility commander can determine the appropri-
ate level of protective posture by monitoring the direction of an ongoing attack or how the
weather is moving the contamination in a post attack situation.

2.3.5 Other Contamination Avoidance Programs

Various detection and warning reguirements have unique mission profiles and technical
specifications. While in some instances the development effort may leverage the technical
achievements of a closely related detection and warning project, the application beyond its
intended mission is limited and accordingly supports only one or afew a specific requirements.
The Navy awarded a production contract in FY 97 for the Improved (chemical agent) Point
Detection System (IPDS), and began installation in FY99. IPDS is used to automatically detect
and aarm in the presence of chemical agentsin vapor form and will provide continuous detec-
tion and alarm capability in the harsh shipboard environment. The IPDS replaces the existing
shipboard Chemical Agent Point Detection System (CAPDS) improving detection thresholds,
response time, rejection of shipboard interferents, and adding the capability to detect mustard
agents. The Navy is aso planning on fielding the Shipboard Automatic Liquid Agent Detector
(SALAD) infiscal year 2001. This shipboard system will be used to automatically detect and
alarm in the presence of liquid chemical agents. By detecting automatically, it will minimize the
sailor’s exposure to contamination. As with the IPDS, it will provide continuous detection and
alarm capability in the harsh shipboard environment. A performance-based contract for the low
rate initial production of SALAD will be awarded in FY 00.

The Marine Corps are conducting a Force Medical Protection/Dosimeter ACTD, the
goal of which isto develop an individually worn sampler that can measure and archive exposure
levels of chemical and biological agents. The goal of the system is to warn the wearer, provide
real-time analysis of chemical agents, and trap biological agentsfor later analysis. The Marine
Corps are also developing a Small Unit Biodetector (SUBD), which will have capabilities smilar
to the JBPDS but will be tailored to the size, weight, and power requirements of the Chem/Bio
Incident Response Force (CBIRF).
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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 technologies to
enable a multiplexing capability for bioagent identification. Technologies using up-converting
phosphors provide improved detection sensitivity. Enhanced multiplexing is being developed to
reveal BW agent family, genus, and species on asingle chip. A mass spectrometer is being
miniaturized for potentia use in identifying BW agents and contaminants without the use of
liquids. These systems will be automated for unattended operations. Detection technologies that
provide information on BW agent pathogenicity and viability are aso being developed under the
DARPA biological detection program.

DARPA Tissue-Based Biosensors Program. DARPA is exploring the use of biological cells and
tissues as detector components for sensor devices to report on chemical and biological toxins.
Cells and tissues can be used to report on the functional consequences of exposure (mechanism
and activity) to a wide spectrum of chemical or biological toxins, whether they are living or
dead, or whether they have been bioengineered and currently undetectable by other means
(antibodies, nucleic acid sequencing). Technical issues that are being addressed in the program
include, (1) the fabrication of biocompatible matrices and interfaces for the long-term retention
of cell and tissue function, (2) pattern recognition from critical pathways responsible for the
processing of toxins, (3) sampling strategies to accurately extract and present the toxin from air,
liquid, or solid samples, and (4) systems integration into a functional device. The current focus
of the program is on the use of neuronal and immunological cells and tissues as detectors for
such devices. Engineering of cells and tissues of these origins, including stem cells, is proceeding
in order to optimize sensor performance requirements and fabricate prototype devices for testing
and evaluation.

DARPA Microfluidic Molecular Systems Program. Micro total analysis systems are being devel-
oped through focused research on microfluidic, chip-scale technologies. Automated sample
collection and sample preparation are key front-end processes for early biological agent
detection, whether it is by immunoassays, DNA assays, or tissue-based assays. To scale down
these processes into miniaturized, multiplexed detection systems, microfluidic chip-scale com-
ponents need to be devel oped. Microfluidic components/devices currently being developed by
DARPA include chip-scale micropumps/valves, particle separation filters, fluidic interconnects,
fluidic manipulation of hybridized microbeads, controlled mixing/dosing, etc. Several demon-
strable handheld prototypes, such as a 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 is intended to satisfy the needs of DoD compo-
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nents, the Intelligence Community, and other governmental organizations. Interest is focused on

BWD pathogens, and non-pathogenic near neighbors thought to be important to establish abasis
for low false alarm detection and identification. The work aso contributes to the development of
advanced unconventional pathogen countermeasures.

24 PROTECTION

When early warning is not possible or units are required to occupy or traverse contam-
inated environments, protection provides life sustainment and continued operational capability in
the NBC contaminated environment. The two types of non-medical 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 burden, have extended durability, and have less weight and heat
stress burden than present equipment.

Collective protection equipment consists of generic NBC protective filters 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. Tech-
nology 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.

2.4.1 Protection Science and Technology Efforts

2.4.1.1 Individual Protection Goals and Timeframes. The goa of the individual protection
areaisto reduce the physiological burden associated with wearing protective equipment while
maintaining, and potentially improving, the already high level of protection against CB warfare
agents and radiological particles (see Table 2-6). Individual protection equipment must also
provide protection against emerging threats, such as novel agents or toxic industrial materials
(TIMs). To achieve these goals, key physiological performance requirements to the design and
evaluation of clothing and respirators are being established. New barrier and filtration materials
and selectively permeable materials are being devel oped and evaluated to accommodate these
performance requirements. The primary effort to develop and demonstrate materials for a new
generation of lightweight CB protective clothing based on selectively permeable membrane
technology is an identified Defense Technology Objective entitled Advanced Lightweight
Chemical Protection.

2.4.1.2 Collective Protection (CP) Goals and Timeframes. The goals of the collective pro-
tection area are to (1) reduce the weight, size and power requirements of CP systems, (2) reduce
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the logistical burdens associated with the maintenance of CP filters, (3) improve protection
capabilities against current and emerging threat agents, including TIMs, and (4) improve the
deployability of transportable shelter systems (see Table 2-6). To achieve these goals, improve-
ments to system components (including transportable shelters) are being investigated along with
improvements to the current vapor and particulate filtration media. Regenerative vapor and
particulate filtration materials processes are being investigated to eliminate the need for filter
change and improve the capability against any battlespace NBC threats. The primary effort for
investigating adsorbents for both single-pass and regenerative filtration applicationsis articulated
in the Defense Technology Objective Advanced Adsorbents for Protection Applications.

Table 2-6. Protection Science and Technology Strategy

By 2000 By 2005 By 2010
Prototype mask with 50% reduced Demonstrate advanced New transportable
breathing resistance and 50% improved adsorbents to enhance or shelter system
field of vision replace carbon (JTCOPS)
Joint Service Lightweight Integrated Suit Demonstrate a duty uniform Improvements to
Technology (Overgarment and MUL O), utilizing selectively permeable collective
extended durability, reduced heat stress, membrane/nanofibers that protection systems
increased protection provides integrated (JCPE)
JSLIST P3I, Joint Chemical Ensemble, environmental protection Continuous
chemical protective garments, gloves and Service life indicator operation filter
footwear that are lightweight, and have Demonstrate new collective technology
extended durability and reduced heat protection shelters utilizing low Demonstrate
stress cost and lightweight CB lightweight, self-
Demonstrate a lightweight CB protective tentage materials and novel CB detoxifying
duty uniform utilizing selectively resistant tentage closures clothing
permeable membrane technology Improvements to collective
Demonstrate regenerative filtration for protection systems (JCPE)
collective protection applications
Complete evauation of low cost and
lightweight CB tentage materials

2.4.1.3 Potential Payoffs and Transition Opportunities. Individua protection investments
will result in improved respiratory and percutaneous (skin) protection with reduced physiologi-
cal and psychological burden to the individual warfighter. Improved air filtration systems or
technologies for collective protection applications will allow for extended operation, in an NBC
contaminated environment, reduce the logistics burden associated with filter replacement, reduce
weight, volume and power requirements, and improve the capability against current and
emerging threats. Filtration technology has commercial application to the chemical industry and
automotive applications.

2.4.1.4 Major Technical Challenges. Integrating CB protection into future weapon systems
necessitates tradeoffs between performance requirements and limitations of materials and
designs. Integral respiratory protection requires tradeoffs between physiological performance
parameters such as pulmonary function, field of view, speech intelligibility and anthropometric
Sizing against constraints such as cost, size/weight, protection time, and interfacing with other
equipment. CB protective clothing development requires balancing the physiological burden
imposed upon the warfighter with maximum obtainable CB agent protection. Significant
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advancements have been made in improving the weight/bulk and power requirements of personal
cooling systems, but further work in this areais needed. Air purification systems require
tradeoffs with respect to performance, user requirements, size, weight and power constraints, as
well aslonger life.

2.4.2 Protection M oder nization Strategy

Forces cannot aways avoid NBC hazards, therefore, individua warfighting units must be
provided materiel to protect them from the effects of these lethal agents. Protection must be
effective against al known threats with minimal degradation to the performance of personnel,
weapons, or equipment. Protective measures allow our forces to maintain combat superiority in
NBC contaminated environments. A summary of protection modernization requirementsis
provided in Table 2-7.

The goal of the protection RDA areaisto provide equipment that allows U.S. forces to
operate in a NBC contaminated environment with minimal degradation of the warfighters
performance. Near-, mid-, and far-term objectives are to reduce physiological and logistical
burdens while maintaining current protection levels. Table 2-8 provides an overview of
individual and collective protection RDA efforts and Service involvement.

Protective masks will be improved to reduce fatigue, thus enhancing ability to perform
mission tasking. Mask systems will require increased NBC survivability and compatibility with
combat or persona equipment. Future respiratory systems, such as the Joint Service Aviation
Mask (JSAM) and Joint Service Genera Purpose Mask (JSGPM) will require enhanced com-
patibility with life support equipment, tactical systems, and fixed and rotary wing aircraft. In the
future, the focus will be on integrated respiratory protective ensembles which offer optimal
compatibility with personal, tactical, and crew support systems. Key technologies for future
mask systems include mask service life indicator, advanced materials, and improved models and
test technologies for protection assessment.

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 mission specific requirementsinto afirst truly joint program for the next gen-
eration chemical garments—the Joint Service Lightweight Integrated Suit Technology (JSLIST)
program. The JSLIST program developed and is fielding the JSLIST Overgarment and Multi-
purpose Overboots (MULO). The goal of the JSLIST Pre-Planned Product Improvement (P3I)
isto develop improved chemical protective overgarments, duty uniforms, undergarments,
gloves, and socks that will increase protection, reduce physiological burden, and have increased
durability beyond those items fielded in the baseline JSLIST program. New accessories, such as
gloves and footwear, are required to execute missions and tasks which require greater tactility
and traction. The Joint Protective Aircrew Ensemble (JPACE) will be developed to provide avi-
ators with the same advantages and improved protection as JSLIST provides to other warfight-
ers. Similarly, clothing systems for Explosive Ordnance Disposal (EOD) personnel and fire-
fighters are required to enhance existing chemical protection systems without undue physiologi-
cal burdens.
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Table 2-7. Protection Moder nization Strategy

NEAR (FY00-01)

MID (FY02-05)

FAR (FY06-15)

Individual Voice amplification; laser/ballistic eye *Reduced physiologica burden, *Advanced Integrated
Eye/ protection; improved decontaminability, | improved comfort, enhanced optical | Individual Soldier Protection
Respiratory better comfort (M40A1/M42A2) and communications, improved system (Future Soldier
*Army - Aircrew mask compatible with compatibility System)
Apache helicopter systems with a signifi- | *New mask systems for general slmproved multiple agent
cantly lighter motor/blower unit (M48) purpose and aviation masks (JSGPM, | protection
*Army -Improved compatibility with JSAM)
aviation sighting/night vision systems; *Navy -Improved complete protection
reduced logistics burden using non- for all aircrews
blower systems, selected for Land Warrior | (CB Respiratory System)
(M45)
Individual *Advanced protective suit technology; smproved protection «Integrated multiple threat
Clothing lighter, improved agent protection; (Joint Service Chemical Ensemble) | modular protection (chemical,
reduced heat stress integrated with all slmproved protection for aviators biological, environmental,
respiratory systems. (JPACE) ballistic direct energy and
- Improved foot protection (MULO) *Service Life Indicator and CB duty | flame)
slmproved protection, less burdensome, uniform *Self-detoxifying clothing
protective suits; Improved foot slmproved hand protection
protection/less burdensome; Flame
protection (JSLIST P3l)
*Army -Improved protection for short
term use for special purposes (ITAP)
*Army -Improved protection with self
contained breathing capability for special
purposes (STEPO)
Collective «Chemically Protected Deployable smproved filters to extend filter life, | «Family of advanced
Protection Medical Systems (CP DEPMEDS) reduce maintenance and reduce protective filtration systems

«Chemically Hardened Air Transportable
Hospital (CHATH)

*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.

-Modular, reduced size, weight and
power for vehicle/ shelter collective
protection - Advanced I ntegrated
Collective Protection Shelter (AICPS)
«Air Force - Upgrade/install collective
protection into existing rest/relief
shelters.

logistical burden
*Regenerable/advanced protective
filtration for vehicles/vans/shelters;
reduce logistics burden, improved
protection against current and future
threats

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

*Navy - Backfit shipswith
contamination free protected zones -
(Selected Area Collective Protection
System, SACPS), Integrate collective
protection systeminto V-22

for vehicles, shelters, ships,
and light forces

1. All programs shown are joint or multi-service, unlessindicated as a Service-unique effort (italicized text).
2. Where applicable, systems which meet requirements are listed following the entry.
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Table 2-8. Protection RDA Efforts

Category Nomenclature Status USA USAF USMC |USN
INDIVIDUAL PROTECTION:
Integrated - Force XX Land Warrior RDTE Rgmt Interest |Interest | Interest
Eye/ - MBU-19/P Aircrew Eye/Respiratory Protection Production | Interest |Fielded |Interest
Respiratory (AERP)
Protective - M48 Aircraft Mask Production | Rgmt
Masks - CB Respiratory System (A/P22P-14(V)) RDTE Rgmt Rgmt
- M45 Aircrew Protective Mask (ACPM) Production | Rgmt Interest
- MAOAUM42A2 Fielded Rgmt Rgmt Rgmt
- MCU-2A/P Production Fielded Rgmt
- Joint Service Aviation Mask (JSAM) RDTE Rgmt Rgmt Rgmt Rgmt
- Joint Service General Purpose Mask (JSGPM) RDTE Rgmt Rgmt Rgmt Rgmt
Ancillary - Protection Assessment Test System (PATS) Production | Rgmt Fielding |Fielded |Interest
Equipment - Voice Communication Adapter Production | Rgmt Rgmt Fielded |Fielded
Battlefield - CB Protective Overgarment Saratoga Fielded Interest Fielded |Interest
Protective - Chemical Protective Undergarment (CPU) Fielded Rgmt Int-NIR
Suits - Joint Service Lightweight Integrated Suit
Technology (JSLIST/JSLIST P3I)
-- Overgarment Prod.* Rgmt Rgmt Rgmt Rgmt
-- Undergarment (P3I) RDTE Interest | Interest |Interest
-- Duty Uniform (P3I) RDTE Interest |Interest | Rgmt
-- Boots (MULO) MSIII* Rgmt Rgmt Rgmt
-- Gloves (P3l) RDTE Rgmt Rgmt Rgmt
-- Socks (P3I) RDTE Interest | Interest |Interest
-Battledress Overgarment (BDO) Fielded
Speciaty -Self-Contained Toxic Environment Protective Outfit | Fielded Rgmt
Suits (STEPO-I) Interim
- STEPO Production | Rgmt
- EOD Ensemble Production | Rgmt
- Improved Toxicological Agent Protective (ITAP) MS I Rgmt Interest | Interest
- Joint Firefighter Integrated Response Ensemble Production | Rgmt Rgmt
(JFIRE)
COLLECTIVE PROTECTION:
Tentage and - M20A1/M28 Simplified CP Equipment (CPE) Fielded Rgmt Rgmt Rgmt
Shelter Systems | - CB Protective Shelter (CBPS) (Medical) Production | Rgmt Interest | Interest
- Portable Collective Protection System (PCPS) Fielded Rgmt
- CP Deployable Medical SystemEhemically/ Production | Rgmt Rgmt
Biologically Hardened Air Transportable Hospital
(DEPMEDS/CHATH)
- Joint Transportable CP System (JTCOPS) RDTE Rgmt Rgmt Rgmt Rgmt
Collective - Shipboard Collective Protection System (CPS) Production | Interest | Interest Rgmt
Protection (CP) |- Shipboard CPE RDTE Interest | Interest Rgmt
Systems - Modular Collective Protection System (M CPE) Fielded Rgmt Interest Interest
- Advanced Integrated Collective Protection System | RDTE Rgmt Interest
(AICPS) for Vehicle, Vans, and Shelters
- Selected Area Collective Protection System Production Interest
(SACPS) Rgmt
- M8A3 GPFU Fielded Rgmt
- M13A1 GPFU Fielded Rgmt Rgmt Rgmt
Joint Collective Protection Equipment (JCPE) RDTE Rgmt Rgmt Rgmt Rgmt
Generic Filters |- M48/M48A1 (100 cfm) Fielded Rgmt Rgmt Rgmt
- M56 (200 cfm) Fielded Rgmt Rgmt Interest | Rgmt
- Fixed Installation Filters Fielded Rgmt Rgmt

Rgmt = Product requirement
Interest = Product Interest

Int-NIR = Product Interest, No Imminent Requirement
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Collective protection equipment (CPE) development efforts are focused on NBC protec-
tion systems at the crew, unit, and platform level. New CPE systems will be smaller, lighter, less
costly, and more easily supported logistically. 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 essential rest
and relief. Modernization efforts will concentrate on: (1) improvements to current vapor and
particulate filtration mediato extend filter life and to offer improved performance against current
and/or emerging threats, (2) advanced air filtration (vapor and particulate) technologies,
integrated with environmental control, to greatly reduce the logistical burden and offer greatly
improved performance against current and postul ated threats, (3) increased application of col-
lective protection systems onto vehicles, vans, shelters, fixed sites, and ships, within the Joint
Services, (4) improved transportable shelter system with integrated power/environmental con-
trol/filtration, (5) improvements to current collective protection systems to reduce weight, vol-
ume, and power requirements, and (6) standardization of filters within the joint servicesto ad-
dress storage and procurement concerns. Efforts are in place to support major weapons systems
developments, such asthe U.S. Navy V-22 Osprey, the U.S. Army’s Comanche, Crusader,
Bradley, Breacher, Heavy Assault Bridge, Future Scout and Cavalry System, the USMC
Advanced Amphibious Assault Vehicle (AAAV), and other advanced weapons platforms.

2.4.3 Joint Service Protection Programs

Joint programs are shown in Table 2-7 as bolded entries. A detailed description of Joint
|PE and CPE programsis provided in Annex B.

I ndividual Protection

Eve/Respiratory. The M40 and M42 series masks (for individuals and armored vehicle
crewmen, respectively) are undergoing the fina stages of fielding to replace their M17, M9 and
M 25 series counterparts. The new masks offer increased protection, improved fit and comfort,
ease of filter change, better compatibility with weapon sights, and a second skin, which is com-
patible with Army and Marine Corps protective ensembles. The second skin design also is being
reviewed by the Navy and Air Force for potential adoption. The Army, Marines, and Air Force
are also fielding the Protection Assessment Test Systems (PATYS) to provide users of the M40,
M42, and MCU-2/P series masks with a rapid and simple means for validating the fit and
function of the mask to ensure readiness. The Navy is evaluating 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 al for-
ward deployed fixed and rotary wing aircrew with improved chemical, biological, and radio-
logica (CBR) protection. The CBR ensembles will feature off-the-shelf items, such asthe CB
Respiratory System. The Army, in cooperation with the Marine Corps, recently completed a
product improvement program for the M40 series mask that allows ground crew to aircrew
communication. The Air Force continues to field Aircrew Eye-Respiratory Protection (AERP)
systems to protect aircrews from CB hazards. This system complements the recently fielded
lighter weight aircrew ensemble.
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Mid- and far-term research is focused on improved vapor and particulate filtration tech-
nology, as well asimproved masks for light and special operations forces (SOF). Devel opment
will be completed in the mid-term for the Joint Service Aviation Mask and Joint Service General
Purpose Mask, which will provide improved eye, respiratory, and face protection against current
and future agents. It will maximize compatibility with future weapon systems, be lightweight,
and offer modular facepieces to accommodate a variety of mission profiles. Protective mask
efforts will focus on supporting specific needs of the Joint Services and integrated warrior
programs (Land Warrior, Air Warrior, Mounted Warrior, and Force XXI1).

Clothing. In the area of full body protection, the JSLIST program coordinated the selec-
tion of advanced technology chemical protective materials and prototype materials. The JSLIST
Overgarment and the Multipurpose Overboot (MULO) were adopted by al four services. The
JSLIST Overgarment is a 45 day garment (i.e., it may be used for 45 days after the suit has been
opened) that provides 24 hours of chemical 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 is a 60 day boot that provides 24 hours of chemical
protection. The boot has increased traction, improved durability, petroleum, oil, and lubricant
(POL) and flame resistance, and better chemical protection than the BVO/GVO.

The JSLIST Pre-Planned Product Improvement (P31) will address requirements not met
through the baseline JSLIST program. This program will obtain new material technologies for
overgarments and duty uniforms using the existing JSLIST design. Fabric technologies for a
chemical protective undergarment and materials and designs for chemical protective socks will
also be addressed. This program will develop a 60 day overgarment with desired flame resis-
tance (FR), a 30 day overgarment with required FR, a 30 day duty uniform with desired FR, a
7 day overgarment with desired FR, a 7 day undergarment with desired FR, general purpose
gloves, high tactile gloves, and socks. Materias that meet Service's requirements will be placed
on aqualified materias list to encourage multi-source competition and to provide surge capa-
bility, although no candidate glove materials were found to meet the requirements under this
program. In addition, the Air Force is leveraging technology from the JSLIST program in the
development of a chemical 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 also provide environ-
mental, ballistic, directed energy, and flame protection, as well as reduced physiological burden.
A strong emphasis on supporting technologies must continue. Materials that detoxify a broad
range of chemical and biological agents on contact, which can be incorporated into fibers,
nanofibers, fabrics, and selectively permeable membranes are being devel oped using biotech-
nology, electrospinning, and more conventional approaches.

Collective Protection (CP)

The Services currently use the M20A1 Simplified CPE and the M 28 shelter linersto
provide CP collective protection to existing structures. Environmental control is also being
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added to selected applications. The M20A 1 CPE provides resistance to liquid agent and alows
expansion of protection area and has been fielded. The M28 Simplified CPE has been integrated
into CP DEPMEDS and CHATH field hospitals.

CHATH and CP DEPMEDS are joint programs to integrate environmentally controlled
collective protection into already fielded Army and Air Force field hospitals in order to sustain
medical operationsin a CB contaminated environment for 72 hours. Chemical protection is
integrated into existing Tent Extendable Modular Personnel (TEMPER)-based medical tents and
shelters through addition of M28 Simplified CPE, chemically protected heaters, air conditioners,
and alarms. CP DEPMEDS a so includes water distribution and latrine systems and alarms. CP
DEPMEDS successfully completed an Operational Test 4QFY 97, with type classification
scheduled for 2QFY 00 and fielding in FY O1.

The Chemically and Biologically Protected Shelter (CBPS) is a highly mobile, rapidly
deployable shelter system designed to be used for Echelon | and Il forward area medical treat-
ment facilities. The system is self contained/self-sustaining. It is permanently mounted onto a
M1113 Expanded Capacity Vehicle (ECV) with a Lightweight Multipurpose Shelter. The ve-
hicle tows atrailer and generator set. The vehicle transports a CB protected airbeam supported
soft shelter, self-contained environmental support and power generation system, a crew of four
and gear, and medical equipment. The CBPS presently isin limited production with initial fiel-
ding scheduled for 3QFY 00 to meet an urgency of need requirement. Further Operational Tests
will be performed in FY 00 with full type classification following. A preliminary Operational Test
was completed 3QFY 98. Mid-term objectives are to initiate development of CBPS to support
medical treatment for Airborne, Air Assault and Heavy Divisions.

Other near to mid-term collective protection efforts, such as the Advanced Integrated
Collective Protection System (AICPS) will provide a compact, integrated package for power,
filtration, and environmenta control (heating/cooling). AICPS will provide transportability and
maintainability enhancements and decrease system set-up times. Joint Collective Protection
Equipment (JCPE) will use the latest technologies in filtration, environmenta controls, and
power generation to improve and/or standardize current collective protection equipment so that
it islighter, more efficient, more affordable and less logistically burdensome. The Joint Trans-
portable Collective Protection System (JTCOPS) will be the next generation lightweight,
modular, easily transportable, self-supporting collective protection shelter that will provide relief
from psychological and physiological stresses during sustained operations in a contaminated
environment. JCPE and JTCOPS will initiate engineering development in FY 00. Redesign and
concept tradeoff assistance regarding advanced filtration technologies, such as Pressure Swing
Adsorption (PSA) and Catalytic 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.

2.4.4 Defense Advanced Resear ch Projects Agency (DARPA) Protection Programs

There are two related programs currently ongoing within DARPA that further enable the
individual warfighter by providing significantly more mobile and flexible water purification and
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desdlinization systems and better air filtration media. The intent is to demonstrate highly effi-
cient, smaller, lighter, high water-throughput technologies for water purification and desaliniza-
tion, and to explore pioneering air filtration schemes of high utility to enable new mission
scenarios that are critical to the changing battlefield environment. The water desalinization and
purification systems would meet Army Operational Requirements (i.e., effectively treat salt and
brackish water and NBC contaminated water, purify 0.2 liter water per minute, weigh less than 2
Ibs., etc.). The proposed man-portable water units will be multifunctional in that they can be
used for severa functions, such as water purification, power generation and camp stoves. Work
in air purification is being conducted to develop simple air filtration/purification systems for the
individual that provide significant improvements over the current charcoal filter gas mask tech-
nology (which have remained virtually unchanged for over 20 years). The intention is to develop
air purification systems for collective protection that will require much less maintenance and
greater personal safety than current carbon-based recirculating filters

2.4.5 Other Protection Programs

Programs supporting requirements of a single service are shown in Table 2-7 as italicized
entries. A detailed description of 1PE and CPE projectsis presented in Annex B.

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 be lighter and offer enhanced protection
and compatibility with night vision and aircrew systems.

In the near-term, the Army will replace the M43 mask for the general aviator with the
Aircrew Protective Mask, M45. The M45 is lighter and less expensive than the M43 and
features CB protection without the aid of force ventilated air.

Clothing. The Army has approved fielding of the Self-Contained Toxic Environment
Protective Outfit (STEPO). STEPO provides OSHA level A protection for Army Chemical
Activity/Depot (CA/D), Explosive Ordnance Disposal (EOD), and Technical Escort Unit (TEU)
personnel. The Army has also developed an Improved Toxicological Agent Protective (ITAP)
ensemble for short term operations in Immediately Dangerous to Life and Health (IDLH) toxic
chemical environments (up to one hour), emergency life saving response functions, routine
Chemical Activity operations, and initial entry and monitoring activities. The ITAP ensemble
incorporates improvements in material 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 developed for use with both the
ITAP and STEPO.

Collective Protection

The Navy now includes the Collective Protection System (CPS) on selected spaces of all
new construction ships. Currently the DDG-51, LHD-1, AOE-6, and L SD-41 ship classes are
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being built with CPS. The Navy aso has the capability to backfit CPS on ships aready in
Service. The Selected Area Collective Protective System (SACPS) has been installed on selected
LHA-1 class ships. The Ship CPS Backfit program will backfit selected spaces critical to
amphibious ships with CPS starting in FY 00. These spaces include hospital areas, command and
control areas, and rest and relief areas. In the mid-term, the Navy is designing the V-22 Osprey
to be the first Naval aircraft to incorporate CBR protection for both aircrew and passengers.
The ability to provide a pressurized, contamination free environment is a design requirement.
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 a three year service life,
through the use of new particulate pre-filter materias 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 maintenance requirements and providing energy
efficient fans.

25 DECONTAMINATION

When contamination cannot be avoided, personnel and equipment must be decontami-
nated to reduce or eliminate hazards after NBC weapons employment. Decontamination systems
provide aforce restoration capability for units that become contaminated. Modular decon-
tamination systems are being produced to provide decontamination units with the capability to
tailor their equipment to specific missions. Technology advances in sorbents, coatings, catalysis,
and physica removal will reduce logistics burden, manpower requirements, and lost operational
capability associated with 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 goal of decontamination science and technology isto
develop technologies that will eliminate toxic materials without performance degradation to the
contaminated object, are non-corrosive, environmentally safe, and lightweight (see Table 2-9).
This area includes decontamination of personnel, individua equipment, tactical combat vehicles,
aircraft, facilities, and fixed sites. Decontamination technologies currently being pursued include
enzymes, catalysts that improve reactivity, decontaminants that are effective in both fresh and
brackish water, and improved reactive sorbents. Supercritical fluid technology and non-ozone
depleting fluorocarbons are being investigated for sensitive equipment decontamination, while
reactive gases are among the technol ogies being evaluated as a reactive decontaminant for
interior spaces of vehicles such as aircraft. Contamination control involves investigating
procedures that minimize the extent of contamination pickup and transfer, and maximize the
ability to eliminate the contamination pickup on-the-move as well as during decontamination
operations. Enzyme-based decontaminants that are nontoxic, noncorrosive, and environmentally
safe are being pursued through DTO Enzymatic Decontamination.
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Table 2-9. Decontamination Science and Technology Strategy

By 2000 By 2005 By 2010
Demo improved sorbent - Sensitive Equipment Decon|-  Demonstrate environmentally safe,
delivery systems Systems sensitive equipment decon materials
Aircraft Interior Decon - Demonstrate enzymatic - New self-decontaminating materials
procedures (non-system, decon - Improved decon material to replace DS2
Project O-49) - Fixed Site applicators - Aircraft and other vehicle interior
Demonstrate Fixed Site decontamination
decontaminants

2.5.1.2 Potential Payoffs and Transition Opportunities. The payoff from enhanced decon-
taminants and decontamination systems will be new non-corrosive, non-toxic, non-flammable,
and environmentally safe decontamination systems suitable for atimely elimination of CB agents
from all materials and surfaces. This ability will allow the forces to reconstitute personnel and
equipment more quickly to increase combat efficiency and lessen the logistic burdens. In the
future, reactive coatings may allow the continuation of combat operations without the need to
disengage for decontamination. Dual use potentia for environmental remediation, especially
those dealing with pesticide contamination, is being exploited.

2.5.1.3 Major Technical Challenges. There are two principle technica difficulties associated
with this effort. The first is the development of decontaminants that are reactive, non-agueous,
non-corrosive, safe to use on sensitive equipment, decontaminate a broad spectrum of chemical
and biological agents, and environmentally safe. The second technical difficulty is the develop-
ment of decontamination systems that effectively clean al surfaces and materias, while at the
same time reduce the manpower and logistics burden.

2.5.2 Decontamination M oder nization Strategy

Decontamination systems provide a force restoration capability for units that become
contaminated. Existing capabilities rely upon the physical application and rinse down of decon-
taminants on contaminated surfaces. Existing systems are effective against awide variety of
threat agents, yet are slow and labor intensive and present logistical, environmental, material,
and safety burdens. In addition, existing systems are inadequate for electronic equipment decon-
tamination, deficient for large area, port, and airfield decontamination, and rely on DS2 and
water. To improve capabilities in this functiona area, the Joint Services have placed emphasis
upon new decontaminating technologies that reduce existing manpower and logistics require-
ments. These technologies are safer on the environment, the warfighter, and equipment. Table 2-
10 shows the roadmap for modernizing decontamination systemsin DoD.
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Table 2-10. Decontamination Moder nization Strategy

NEAR (FY00-01)

MID (FY02-05)

FAR (FY06-15)

(increased vehicle throughput)
*Army -High pressure hot water
washing and decontaminate
scrubber capability; reduced
water, labor, and logistic burden
(M21/M22 Modular Decon

System)

*Non-aqueous capability for
electronics, avionics and other
sensitive equipment

Personal *More reactive, high capacity *Non-caustic, non-corrosive
Equipment [ adsorbent (M291/M295) decontaminant for personnel and
Decontam- equipment
inants *Army-Higher efficiency decon
methods (Sorbent Decon)
Bulk eNon-caustic, non-corrosive, easy | *Decontaminants for fixed sites *Mission tailored decontaminants
Decontam- | to store and manufacture *Navy -Less caustic capability *Navy -Contamination resistant
inants multi purpose decontaminants shipboard materials
*Army -Environmentally acceptable
replacement for DS-2
*Army -Enzymes for chemical agent
decontamination
Expedient *Auto-releasing coatings, *Self-decontaminating auto releasing
Délivery reduces skin contact hazard & labor | coatings; reduces man-power and
Systems requirements logistic requirements eliminates skin
contact hazard
Deliberate [ *High pressure water wash; *Rapid large scale decon capability | *Vehicle interior decon capability
Délivery mechanical scrubber; improved | for fixed sites; reduced manpower *Supercritical fluid decontamination
Systems decontaminant dispenser and logistic burden apparatus

*Army -Waterless decon capability
for electronics and avionics

*Air Force - Sensitive equipment
decontamination system for aircraft
interiors

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.

The goal of the NBC decontamination program area is to provide technology to remove
and detoxify contaminated material without damaging combat equipment, personnel, or the
environment. In FY' 99 the RDA community worked with the Joint Staff and Services' operations
community and prepared a roadmap that integrates RDA efforts with non-RDA efforts. Other
efforts include policy, doctrine, standards, and revised tactics, techniques & procedures.
Research and development of non-corrosive, al-agent multipurpose decontaminants and
decontaminating systems for combat equipment, aircraft, and personal gear remains a priority.
Alternative technologies, such as sensitive equipment decontamination methods and large scale
decontamination systems attract interest across the four Services. Table 2-11 provides an
overview of Joint Service RDA efforts and Service involvement.

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 all Services, and has introduced the M295 for improved
personal equipment decontamination. The M295 provides the warfighter a fast and non-caustic
decontamination system for personal gear. A new adsorbent which is more reactive and has
higher capacity of absorbing contamination was developed and completed to improve the
performance of the M295 kit. The M295 kit filled with the new sorbent will be available for
requisition in January 2000.
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Table 2-11 Decontamination RDA Efforts

Category Nomenclature Status USA USAF USMC |USN
Personnel - M295 Individual Equipment Decontaminating Kit Production |Fielded Fielded Interest | Interest
- M291 Skin Decontaminating Kit Production Fielded Fielded
Combat - M17A2/A3 Lightweight Decontamination Production | Fielded Rgmt Fielded |Interest
Equipment, System
Vehicles, and |- M21/M22 Modular Decontamination RDTE Rgmt Int-NIR Int-NIR | Int-NIR
Aircraft System (MDS)
- M17 Diesel Lightweight Decontamination RDTE Int-NIR Rgmt Interest
System
- Joint Service Sensitive Equipment Decon RDTE Rgmt Rgmt Rgmt Rgmt
- Joint Service Fixed Site Decon RDTE Rgmt Rgmt
Decontaminant | - Sorbent Decontamination System and RDTE Rgmt Interest Rgmt Interest
Solutions and Solution Decontaminants
Coatings
Rgmt = Product Requirement * = sub-Product(s) of a Consolidated Joint Service Project
Interest = Product I nterest Rgmt, Interest = Sub-Product Requirement or Interest

Int-NIR = Product Interest, No Imminent Requirement

In the near- and mid- term, DoD continues to research new multi-purpose decontami-
nants as a replacement for bulk caustic Decontamination Solution 2 (DS2) and corrosive Super
Tropica Bleach (STB). New technologies, such as sorbents, enzymatic foams, and reactive de-
contaminating systems are being explored and may offer operational, logistics, cost, safety, and
environmental advantages over current decontaminants. It should be noted that present ship-
board chlorine-based decontaminant solutions pose an unacceptable corrosion risk to Naval air-
craft. Current procedures require the use of fresh water and normal aircraft detergent solutions.

In the far-term, the Services are seeking non-aqueous decontamination systems to pro-
vide for sensitive equipment decontamination at mobile and fixed sites. Additionaly, thereis
interest and research in coatings which can reduce or eliminate the necessity of manual decon-
tamination. A detailed description of the decontamination projects is provided in Annex C.

2.5.4 Other Decontamination Programs

In the near- and mid-term, the Army is producing the Modular Decontamination System
(MDY) to enhance vehicle decontamination. The MDS will support thorough decontamination
for ground forces and possess mechanical scrubbing and improved decontaminant dispensing
capabilities. It will also offer areduction in size, weight, logistics burden, and workload
requirements over existing decontamination systems. Similarly, the Marine Corps has explored
an alternative man-portable decontamination system and is in the process of procuring an M17
Lightweight Decontamination System (LDS) with a diesel engine. The Air Force is upgrading
existing M17 LDS to M17A2 versions and expanding sorbent kit inventories to improve
operational and personnel decontamination programs.

48



Non-Medical NBC Defense Requirements and Programs

2.6 NON-MEDICAL CB DEFENSE REQUIREMENTS ASSESSMENT

ISSUE: Advanced technologies and new methods are currently being examined for fixed
site decontamination. Follow-up investigations are planned over the next year to deter-
mine the requirements necessary to perform decontamination of large areas, including
cleaning area to sustain cargo handling operations. Over the past year, the Services have
wor ked together to improve the Joint orientation of NBC defense requirements. The work
being accomplished will improve the equipment fielded in the near future. More emphasis
needsto be placed on the Warfighting CINCSs' requirements asinput for equipment
resear ch and development. Thisis necessary to ensure that future equipment meetsthe
needs of the Joint battlespace environment.

SOLUTION: Areas of concern which are addressed under the management improvement
initiatives include the following:

| dentifying baseline capabilities as a measure for determining what tactics, techniques,
and procedures may be required.

Focusing and prioritizing chemical and biologica detector programs to ensure that
resources are leveraging the most promising technologies and are not diluted by
excessive Service unique regquirements.

Developing advanced individual protection ensembles that minimally degrade an
individual’s performance for al tasks performed in contaminated environments.
Identifying requirements for collective protection programs to ensure that enough assets
are available to complete missions in a CB contaminated environment.

Developing advanced detection capabilities for the purpose of directing decontamination
efforts and monitoring the effectiveness of those efforts.

Identifying an environmentally safe decontaminant and devel opment of a capability to
accomplish fixed site and sensitive equipment decontamination.

In FY 99 a Science and Technology Decontamination Master Plan was developed that linked
technol ogies with decontamination needs and programs, resulting in aten year roadmap that
illustrated how the sc