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EXECUTIVE SUMMARY

The National Defense Authorization Act for Fiscal Year 1994, Public Law No. 103-160,
section 1703, mandates the consolidation of all Department of Defense nuclear, biological and
chemical (NBC) defense programs. As part of this consolidation, the Secretary of Defense is
directed to submit an assessmeni and a description of plans to improve readiness to survive,
fight and win in an NBC contaminated environment. This report contains modernization plan
summaries which highlight the Department’s approach to improve current NBC defense
equipment and resolve current shortcomings in the program.

Public Law 103-160 has been a critical tool for ensuring the elimination of redundant
programs, focusing funds on program priorities, and enhancing readiness. While many problems
remain in consolidating the NBC defense program, significant and measurable progress has been
made in fulfilling the letter and the intent of Congress. Any dissipation of oversight of the NBC
defense program may unravel recent accomplishments in coordinating management throughout
the Department and may increase program costs and degrade readiness in the long-term. To date
there has been a consolidation of the research, development and acquisition organizations for
NBC defense, including the consolidation of all research, development, test and evaluation, and
procurement funds for NBC defense. There has been significant progress in the development of
Joint training, doctrine development, and requirements generation. Modernization and
technology plans have been developed which should begin to show real savings and true
consolidation of efforts among the Services. The fruits of these plans will be realized over the
next few years as the public law has time to take effect and will result in the increased readiness
of U.S. forces.

The Department of Defense (DoD) NBC defense program mission is to enable our forces
to survive, fight, and win in NBC warfare environments. Numerous rapidly changing factors
continually influence the program and its management. These factors include declining DoD.
resources, planning for warfighting support to numerous regional threat contingencies, the
aftermath of the breakup of the Soviet Union, the signing and future ratification of the Chemical
Weapons Convention, and continuing proliferation of NBC weapons. To minimize the impact of
use of NBC weapons on our forces, we will need the capability not only to deter their use, but
to prevent it. This will require improved NBC defensive capabilities. The DoD NBC defense
program continues to work towards increasing the defensive capabilities of Joint Forces to
survive and continue the mission during conflicts which involve the use of NBC weapons. NBC
defense programs are managed jointly under the oversight of a single office within DoD.
However, the unique physical, toxicological, destructive and other properties of each threat
requires operational and technological responses unique to the threat.

For our forces to survive and fight under contaminated battlefield conditions, an
integrated, balanced program is essential. Our forces must have aggressive, realistic training, and
defensive equipment that allows them to avoid contamination, if possible, and to protect,
decontaminate, and sustain operations on the non-linear battlefield. We must also have the
capability to provide medical casualty management. Programs are in place which if fully funded
would adequately equip and train our forces to accomplish their missions in an NBC
environment. U.S. forces are equipped with the finest available equipment for conducting 1ts
missions in the face of NBC threats from potential adversaries around the world.
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The Former Soviet Union’s large chemical weapons stockpile and its biological weapons
program formed the basis for US defense planning for many years. However, with changes
within Eastern Europe, the Middle East and Southwest Asia, the number of countries that have
an NBC weapons capability has increased significantly and may continue to increase and pose
serious threats to United States interests. The NBC warfare threat has increased in diversity and
frequency. Several Third World nations now possess the technologies and capabilities to
produce and deliver a wide range of chemical and biological agents. The potential for facing
NBC conditions in all regions, including those with temperature extremes, has dramatically
increased. In meeting this changing and evolving threat, a strong NBC defense program is an
essential part of DoD strategy for countering the proliferation of weapons of mass destruction.

NBC WARFARE INTELLIGENCE REQUIREMENT S

* Proliferation of weapons technology, precision navigation technology, and chemical and
biological technology to developing nations presents the United States with d complicated
national security challenge. Intelligence efforts must emphasize collection and analysis of
nations’ “dual-use” chemical and biological industrial capability and developing the indications
and warning of adversarial use of dual-use capabilities. Tailored intelligence documents are
essential for developing and updating requirements for NBC defense programs.

Improved Management Structure

In response to Congressional direction, the Department of Defense has implemented an
improved management structure for the DoD NBC defense program. In February 1994, the
Secretary of Defense designated the Assistant to the Secretary of Defense for Nuclear and
Chemical and Biological Defense Programs, ATSD(NCB), formerly the the Assistant to the
Secretary of Defense for Atomic Energy, as the single focal point for the NBC defense within
the Office of the Secretary of Defense (OSD). In addition, the Secretary appointed the Army as
the Executive Agent for DoD to coordinate and integrate research, development, test,
evaluation, acquisition, and military construction requirements of the military departments for
the NBC defense program. '

Subsequently, the Army chaired a Joint Task Force to develop a management plan to
coordinate and integrate the Services’ NBC defense efforts. The Task Force’s recommendations
became the basis for the Joint Service Agreement (JSA) for Joint Nuclear, Biological and
Chemical Defense Management. DoD implemented the JSA on 2 August 1994.
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The Deputy Assistant to the Secretary of Defense for Chemical and Biological Matters,
DATSD(CBM), is responsible for the day-to-day coordination and integration of all NBC
defense research, development, and acquisition efforts. DATSD(CBM) provides overall
guidance for planning, programming, budgeting, and executing the NBC defense program. In the
case of medical NBC defense research programs, ATSD(NCB) provides this input by
participating, as a member, in the Armed Services Biomedical Research Evaluation and
Management (ASBREM) Committee. ATSD(NCB) is then responsible for ensuring
coordination between the medical programs and the non-medical efforts.

The Secretary of the Army is the Executive Agent responsible for ensuring coordination,
integration and administrative support for the Services’ NBC defense requirements and

~ programs. For non-medical CBD, the Secretary of the Army accomplishes this through the Joint

NBC Defense Board, as defined in the JSA for Joint NBC Defense, and through the Assistant
Secretary of the Army, Research, Development and Acquisition, ASA(RDA). To accomplish the
required planning and programming functions, two subordinate joint groups support the Joint
NBC Board. The Joint Service Integration Group (JSIG) is responsible for Joint NBC defense
requirements, priorities, training, and doctrine. The Joint Service Materiel Group (JSMG) is
responsible for coordinating and integrating all NBC defense research, development and
acquisition efforts. These two groups perform the planning and programming functions for NBC
defense.

For medical NBC defense research programs, the Secretary of the Army accomplishes
this through participation in the oversight activities of the ASBREM Committee. The ASBREM
Committee in concert with the ASA(RDA) is responsible for ensuring coordination and

-integration of Services medical CBD programs.

NBC DEFENSE PROGRAM MANAGEMENT ASSESSMENT

* Oversight and management of the DoD NBC defense program continue to
improve. It is imperative that the management system produce Joint NBC defense
requirements and NBC defense equipment that can be used by all forces. The public law
has provided a key tool for ensuring a jointly focused NBC defense program. The
continued support of Congress and implementation of current plans will continue to
improve jointness and improve readiness.

ONGOING SOLUTIONS:

‘DoD continues to transition to a consolidated management approach as dlrected by
Public Law 103-160 (50 USC 1522). Accomplishments during 1995 include:

 Establishment of OSD level oversight of research, development and acquisition of
NBC defense equipment utilizing the Defense Acquisition Board (DAB) process.
DAB reviews of the chemical and biological defense program and the biological
defense vaccine acquisition program were held during the past year. Acquisition



Decision Memoranda were issued following each program review DAB review
directing resolution of management issues during FY96. '

* Coordination and development of a consolidated NBC defense Program Objective
Memorandum (POM) and Budget Estimate Submission that provide the basis for the -
FY97 President’s Budget request to Congress, with overall funding consolidated asa
Defense-wide program at the OSD level.

*  For many technology areas within the NBC defense programs, most notably
detection technologies, requirements for most programs have been consolidated or
eliminated to leverage available funds on the most promising technologies.

* Creating Joint research, development test and evaluation (RDT&E) programs and
minimizing Service-unique programs. )
In addition, we also have a number of initiatives underway in FY96 to further improve
the chemical and biological defense program. These include: '

 Establishment of a Joint Requirements Document process, focusing on common
needs between the Services.

» Solidifying plans to revise the medical NBC defense RDT&E prdgram management
structure and coordinating efforts between the medical and non-medical RDT&E
communities.

Continued proliferation of NBC weapons requires that DoD maintain and strengthen our
defensive capabilities against such weapons. We continue efforts to prevent the use of mass
destruction weapons and make preparations to operate effectively in environments marked by
biological, chemical, or radioactive contamination. The three principles of NBC defense—
contamination avoidance, force protection and decontamination—provide the framework for
formulating program requirements. When doctrinal, training, or organizational solutions (non-
materiel solutions) cannot satisfy warfighting needs, we seek new equipment through the
acquisition cycle, leveraging new technology developments to provide the best solutions.

The key to successful implementation of research, development and acquisition (RDA)
strategy is the concept of continuous incremental investment. Our RDA goal is to equip our
forces with world class equipment in sufficient quantities, in the shortest possible time, to win
decisively, quickly, and with minimum casualties. As authorized under the new Joint Service
Agreement for non-medical programs and the ASBREM Committee for medical programs, the
Army, as executive agent, coordinates, integrates, and reviews the DoD NBC defense program.
The results of these reviews, conducted with all Services participating, are documented in the

~
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Joint Service Modernization and Joint Scﬁice RDA Plahs. These documents form the basis for
the consolidated NBC defense Program Objective Memorandum.

Non-Medical NBC Defense Mission Area Requirements and RDA Summary

Chapter 2 provides requirements and RDA program summaries for each of the principles
of NBC defense. Contamination avoidance consists of three essential elements: early warning,
point detection, and warning and reporting. Early warning enables US forces to avoid NBC
contamination or to assume the optimal protective posture. Detector development is the
cornerstone for this area. The program is pursuing technological advances in remote detection,
miniaturization, increased sensitivity, decreased false alarm rates, and improved logistics
supportability. Biological detection capability has the highest priority. When contamination
cannot be avoided and units are forced to occupy or traverse contaminated areas, protection
provides survivability and continued operational capability in the NBC environment. Individual
protection equipment includes protective masks and clothing. Technological advances are being
pursued to produce mask systems fully compatible vision and weapons’ sighting systems.
Individual protective ensembles are being developed to improve protection, decrease heat and
weight stress, and to ensure integration with laser, ballistic and other forms of individual
protection. Collective protection equipment includes shelters for command posts, rest and relief,
vehicular collective protection, and safe zones aboard ship. Technological improvements will
reduce weight and size and increase filter lifetime to improve deployability. Technological
improvements that reduce logistical and manpower requirements; e.g., filter change frequency
and shelter assembly and disassembly time are also being pursued. When contamination cannot
be avoided, forces must decontaminate personnel and equipment to reduce or eliminate
contamination hazards. While effective against a wide variety of threat agents, existing
decontaminant systems are corrosive, labor intensive, and pose logistical, environmental, and
safety burdens. To improve decontamination capabilities, the program places emphasis upon

. new decontamination technologies which reduce existing manpower and logistics requirements,

are less corrosive, and which may be used to decontaminate sensitive equipment such as avionics
or electronics. ‘

NON-MEDICAL R&D REQUIREMENTS ASSESSMENT

* No technologies or methods are currently available for large area
decontamination such as ports and airfields. Investigations are planned over the next year
to determine whether large area decontamination is feasible, and if so, whether it is
required. Over the past year, the Services have worked together to improve the Joint

'orientation of NBC defense requirements. These efforts will improve the equipment

fielded in the near future. More emphasis needs to be placed on the Warfighting CINCs’
requirements as input for equipment research and development. This is necessary to
ensure that future equipment meets the needs of the Joint battlespace environment.

vii




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

e Focusing and prioritization of chemical and biological detector programs to ensure that
resources are leveraging the most promising technologies and are not diluted by
excessive Service unique requirements.

e Developing advanced individual protection ensembles which minimally degrade an
individual’s performance for all tasks performed in contaminated environments.

¢ Identifying Joint and Service unique requirements for collective protection programs.

e Determining adequacy of funding for advanced decontamination systems, and review of
requirements for large scale decontamination systems. :

Medical NBC Defense Regulrements

The medlcal NBC defense research program has three broad goals

e protect US forces war fighting capabilities during an NBC attack;

e treat casualties to prevent lethality and maximize return to duty;

e maintain state-of-the-art research and development efforts to provide timely
medical countermeasures.

To meet these three goals, the Army executes three programs. The Medical Chemical
Defense Research Program (MCRDP) provides new pretreatments, antidotes, and topical skin
protectants for chemical warfare agents, and develops novel therapies for chemical agent
casualties. The Medical Biological Defense Research Program (MBDRP) provides medical
countermeasures to deter, constrain, and defeat the use of biological threat agents, as well as
advanced diagnostic defenses. Finally, improved casualty care practices doctrine will increase the
return to duty rate for troops exposed to chemical and biologica] agents, thus addmg to force
sustainment.

To effectively protect individuals against biological warfare (BW) agents, the US must
immunize combat forces. Our priorities are to develop new or improved vaccines against
validated BW threat agents and increase the vaccine stockpile. Improved nerve agent antidotes
and topical skin protectant increase force survivability against chemical threats. Fielding of a
radiation antiemetic will allow service members to continue mission operations despite exposure
to moderate levels of radiation in nuclear warfane environments. :

MEDICAL R&D REQUIREMENTS ASSESSMENT
* DoD lacks adequate vaccines to protect US military forces.
SOLUTION: Procure and stockpile sufficient quantities of vaccines needed to inoculate

US forces in accordance with DoD Directives. In FY96, DoD will release a request for
proposal to obtain a prime systems contract for the acquisition of vaccines. In addition,
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DoD will complete an assessment of vaccine requirements and update vaccination policy
for U.S. forces in order to define the cost and scope of the program.

Since Operation Desert Shield/Storm, the logistical readiness of NBC defense equipment
has improved. Services have increased stockage of most NBC defense equipment items :
especially individual protection items. However, shortfalls in the accountability and management
of chemical and biological defense items continue and affect readiness and sustainment. In
addition, industrial base strategy for NBC defense items remains unstable. Through joint efforts,
the Services are actively pursuing solutions to these shortfalls.

NBC Defense Equipment Availability

The logistics community has recognized several shortfalls in the accountability and
management of NBC defense item inventories. First, the Services continue to have very limited
asset visibility of most chemical and biological items below the wholesale level. Second, Services
procure consumable NBC items through multiple, separate and distinct funding authorizations.
For example, the Services procure most individual protection items using Operations and
Maintenance (O&M) accounts managed by the subordinate unit commander. The Army also
procures individual protection items from war reserve funding authorizations to place stocks in
war reserve inventories. The Services will work through the Joint NBC Defense Board to
establish uniform policies and implement changes to correct these shortfalls.

Industrial Base

Since OPERATION DESERT SHIELD/STORM, DoD has completed several industrial base
assessments. These studies confirm that the NBC defense industrial base sector primarily
consists of small to medium size companies. These companies depend heavily on military
requirements and sales for their survival. Recent changes in the NBC threat, as well as
reductions in overall DoD NBC defense requirements have had a severe impact on this sector
making it extremely fragile. DoD’s “War Stopper” program aids in sustaining this base for some
selected systems (battle dress overgarment, chemical gloves, and nerve agent auto-injectors).
The Services must continue to integrate the vulnerability of the industrial base into acquisition
and procurement decisions in order to maintain a responsive industrial base.

LOGISTICS SUPPORT ASSESSMENT

* DoD lacks a joint, integrated system to maintain asset visibility of NBC defense
equipment below wholesale level, and lacks a standardized war reserve program for NBC
defense equipment. Resourcing the procurement and sustainment of wartime stocks of
individual protective equipment, decontamination kits, and detector kits remains the
responsibility of the Services. '



SOLUTION: DoD established the requirement for asset visibility and reviewed existing
systems and procedures, both for peacetime reporting and war time reporting. The
Services and DLA are addressing the NBC defense asset visibility deficiency under the
auspices of the Total Asset Visibility initiative. Little progress occurred in 1995.

Progress has been made in 1995 in the transfer of resourcing procurement programs for
new NBC defense equipment, previously resourced using Services’ Operations and
Maintenance (O&M) accounts, to the DoD procurement line for some programs.

Though the Services continue to be responsible for determining war reserve
requirements and managing their inventories, the sustainment of these stocks is a
significant resourcing issue. The Services are reluctant to program scarce O&M funds
for the Defense Business Operations Fund (DBOF) to replenish War Reserves Secondary
Items, including NBC defense items. Considering these secondary items collectively as a
single principal item would allow funding to be transferred to a procurement
appropriation under the DoD Financial Management Regulation. It also would allow
resource management of this significant portion of NBC defense items to come under the
_purview of the Joint NBC Defense Program.

There are a number of initiatives under study in the FY96 Joint Service NBC Defense
Industrial Base Assessment that should lead to closer ties with industrial partners. These
actions are vital toward improving the overall NBC defense sector of the DoD industrial
base. Support from DoD and Congress will be an important issue in implementing these .
recommendations and in stabilizing the NBC defense sector of the DoD industrial base.

NBC DEFENSE TRAINING AND R

NBC defense training and readiness continues to be a critical element of deterrence. The
Services continued to improve the exercising of their NBC defense responsibilities under Title X
of the FY94 National Defense Authorization Act. The vision for the future is to build on the
Service successes to develop a viable joint orientation to NBC defense capabilities. This
capability must include joint doctrine and tactics, techniques, and procedures; joint modeling,
simulation and wargaming; and joint professional training.

Joint Doctrine for Nuclear, Biological, and Chemical (NBC) Defense (Joint Pub 3-11)
is the cornerstone Joint doctrinal manual. This document provides an overview of NBC defense
operations at the strategic level. To fully implement this doctrine, the Services must develop
solid operational joint NBC defense doctrine and tactics, techniques, and procedures that
integrate Service operations in the battlespace. '

Each of the Services has established adequate training standards and programs to sustain
unit NBC training and readiness. They conduct NBC defense training at schools and in units. In




compliance with Public Law 103-160, Section 1703, the Services co-located their NBC defense:
professional training at the US Army Chemical School, Ft McClellan, Alabama. Currently,
£ Services conduct their-own training with their own instructors, but all use the Chemical Defense
X Training Facility at the Army’s Fort McClellan, Alabama, to train NBC defense experts and
) leaders in a lethal agent environment.

NBC DEFENSE TRAINING AND READINESS ASSESSMENT

* DoD lacks adequate feedback on the status of training, equipment, and
readiness. It needs information adequate for assessing operational force capabilities from
the Department perspective and the warfighting CINCs’ perspectives.

SOLUTION: Assign consistent and higher priority to NBC defense, especially by the
< : Joint Chiefs of Staff and the warfighting CINCs, in order to maintain an adequate state

{i of readiness and to ensure NBC defense reporting information is accomplished in a

timely and adequate manner. Existing reporting systems may provide an adequate

o= mechanism for assessing readiness.
i
* Joint NBC defense doctrine needs to continue to develop and include Jomt
£ tactics, techniques, and procedures.
t.

SOLUTION: Initiatives began in 1987 to develop joint NBC defense doctrine which
resulted in Joint Pub 3-11, Joint Doctrine for Nuclear, Biological, and Chemical (NBC)
Defense. In FY95 efforts were initiated to update this document. The Joint Service
Integration Group, assisted by the U.S. Army Chemical School Joint Doctrine Cell, is
responsible for assisting the U.S. Army in the development of this doctrine under

L sponsorship of the Joint Staff. Continued Service interaction and cooperation facilitated
by these organizations will produce the next generation of Joint NBC Defense Doctrine.

ity
N H

* There are limited chemical and biological features in wargaming and planning
models.

SOLUTION: Funding to add chemical and biological warfare to exercise scenarios has
been received for FY96. Efforts are underway in the current DoD programming cycle to
establish long term support. The CB Modeling Process Action Team is also addressing
this issue. -

DoD has set up a functional Implementation Working Group (IWG) to plan for the
implementation of the Chemical Weapons Convention (CWC) and related chemical weapons
agreements. Through regularly recurring meetings, representatives of OSD, the Joint Staff, the

#ervioy



Military Services, and DoD agencies and activities plan and coordinate to ensure successful
implementation of the CWC and related bilateral CW agreements.

OSD, the Joint Staff, the Military Services, On-Site Inspection Agency (OSIA) and the
Defense Nuclear Agency (DNA) provide technical experts to support activity at the CWC
Preparatory Commission (PrepCom) in The Hague, The Netherlands on a recurring basis. The
PrepCom is charged with developing procedures and establishing the international forum, the
Organization for the Prohibition of Chemical Weapons (OPCW), which will oversee
international compliance with the CWC. These activities focus on all requirements of the CWC,
including those outlined in Article X of the CWC “Assistance and Protection Against Chemical
Weapons.” :

The Military Services and the OSIA have developed individual, detailed implementation
plans to provide guidance for their commands and activities under the CWC and the related
agreements. As outlined in their individual plans, the Services and OSIA have conducted
assistance visits and formal exercises to ensure that all elements are prepared to comply with the
agreements.

In accordance with the DoD Master Program Plan for Research, Development, Test and
Evaluation for Arms Control, DNA directs the DoD research and development effort to ensure
the arms control verification proceeds using the most effective technology available.

The DoD NBC defense program has made significant progress in improving the
coordination and integration of Service NBC defense research, development, and acquisition
(RDA). The community is now better prepared to address shortcomings which still exist in our
NBC defensive posture. The established RDA program will resolve many shortcomings by
executing current procurement plans and adapting available technologies. Funding constraints
will delay modernization and could effect training realism. For programs which demand state-of-
the-art solutions, the Services must demonstrate a continued commitment of time and resources.
Together with improved joint management initiatives, proactive programs, and stable and
balanced funding, U.S. capabilities and readiness will continue to improve into the future.
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I. PURPOSE

This report provides Congress with an assessment of the overall readiness of the Armed
Forces to fight in a nuclear, biological, and chemical (NBC) warfare environment. Section 1703
of the National Defense Authorization Act for Fiscal Year 1994, Chemical and Biological
Weapons Defense, directs the Secretary of Defense to submit this assessment and a description
of plans to improve readiness. This is the third report submitted since Section 1703 was passed.

The Department of Defense (DoD) NBC defense program objective is to enable our
forces to survive, fight and win in NBC contaminated environments. Numerous rapidly changing
factors are continually influencing the program and its management. These factors include a new
defense strategy, an era of declining DoD resources to include force structure reductions, the
aftermath of the breakup of the Soviet Union, the signing and future ratification of the Chemical
Weapons Convention (CWC), and continued proliferation of weapons of mass destruction

(WMD).

The President’s July 1994 Report, A National Security Strategy of Engagement and
Enlargement, outlines the “three central components” of the administration’s strategic approach
as “maintaining a strong defense capability and promoting cooperative security measures; our
work to open foreign markets and spur global economic growth; and our promotion of
democracy abroad.” U.S. military capabilities are critical to the success of this strategy. United
States forces must be capable of deploying rapidly and being able to respond to a variety of
tasks. One of these tasks is to counter WMD—nuclear, biological and chemical weapons—along
with their delivery systems, which pose a major threat to our nation’s security. Thus, a key part
of the Department of Defense’s strategy is to seek to stem the proliferation of such weapons and
to develop an effective capability to deal with these threats. To minimize the impact of use of
WMD on our forces, we will need the capability not only to deter their use, but also, where

. necessary and feasible, to prevent it. This will require improved WMD defensive capabilities.

The DoD NBC defense program continues to work towards increasing the capabilities of Joint
Forces to survive and continue the mission during conflicts which involve the use of WMD.

The DoD NBC defense program continues to invest in future technology to provide
improved capabilities with minimal adverse impact on our war fighting potential. Our goal is to
improve our Forces’ capability to detect NBC agents which facilitates the possibility to avoid
them. We seek smaller, lighter protection and decontamination systems with reduced logistical
burden. An integrated, balanced system of force protection and medical casualty care and
management are necessary to sustain operational tempo on a nonlinear battlefield. Sound
doctrine and realistic training remain fundamental to our defense against WMD.

IL THREAT ASSESSMENT
Nuclear Weapons Threat: The threat posed to the United States and its allies by the
proliferation of nuclear weapons is real and growing. While there is no current, direct Inter-

Continental Ballistic Missile (ICBM) threat against the United States by nations other than
Russia and China, the threat from theater ballistic missiles is of growing concern. More than two
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dozen countries have operational ballistic missiles, and more have programs in place to develop
them. North Korea has sold Syria and Iran extended-range Scud Cs and has apparently agreed
to sell missiles to Libya. Egypt, Israel, and Pakistan are developing and producing missiles, and
several Persian Gulf states have purchased whole systems as well as production technology from
China and North Korea. Some have equipped these missiles with WMD, and others are striving
to do so.

In a more recent, and perhaps more dangerous development, North Korea has developed
and tested an indigenous ballistic missile with a tange of about 1,000 kilometers. This missile is
capable of carrying the full range of WMD, including nuclear weapons. North Korea’s continued
. efforts to sell the missile abroad—particularly to dangerous and potential hostile countries such-
as Iran—is of greatest concern. With this missile, North Korea could reach Japan; Iran could
reach Israel, and Libya could reach US bases and allied capitals in the Mediterranean region.

One of the trouble spots in the world that could erupt into warfare with the actual use of
nuclear weapons is the one involving India and Pakistan. Both nations have nuclear weapon
development programs. Other areas such as the Mid-East and Far-East have the potential for
similar action. The nuclear threat posed by North Korea is of major concern not only to South
Korea and Japan but also to China. Nuclear weapons in the hands of North Koreans leaders can
destabilize the entire region. However, things can change and change rapidly. As long as nations
perceive nuclear weapons as enhancing their security, and others are willing to sell the '
technology, required production equipment, or finished weapons, the threat from nuclear
proliferation will grow. ' '

Chemical and Biological Weapons Threat:

The threat of proliferation of chemical and biological weapons is as great as it has ever been,
and the future is bleak with regards to controlling this form of warfare in third world regions where
demographics, religious and ethnic, and economic conflicts continue to boil over into both guerilla
and open warfare. In regions such as the Middle East, the pressures to have a military response to
potential military actions is a powerful driver towards both chemical and biological warfare. The costs
of nuclear weapons, the requirement for large supporting infrastructures, and the acquisition of many
different technologies to support a single program are highly limiting factors in the spread of nuclear
weapons. Conversely, the only requirement for effective production of chemical agents is a rather
baseline chemical process industry; biological agents production can be adequately supported in a
country with a variety of pharmaceutical, veterinary, or medical establishments, assuming the political
will and cooperation of the scientists and engineers to do so. The effectiveness of weaponization of
these weapons will depend on the overall support which the military provides and the training and
- doctrine development which they undertake, however with only modest investments and credible and
effective program can be established, even if it is held as a clandestine program which is largely
isolated from the main stream of a countries military. -

- The proliferation of knowledge and technology world wide is a growing concern as it relates
to the issues of chemical and biological agents and weapons. Ready access to the emerging
international network of computer databases and communications provides a would be proliferent in
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this area with unparalleled access to information which can greatly accelerate a program. Further, the
ability to communicate in an unhindered way with people involved in development of such programs
throughout the world accelerates programs by providing means for the rapid elimination of
unproductive avenues of investigation, thereby saving time and money.

The former Soviet Union (FSU) may have had the most advanced chemical and biological
weapons program in the world; at the very least, they certainly had the largest. The collapse of the
Soviet Union and the current problems of employment in the resulting republics may have significant
impact in the coming years on the direction and pace of development of chemical and biological
weapons programs throughout the world. While not necessarily sanctioned by the standing
governments of the FSU, individuals and organizations may find themselves obliged to sell their-
knowledge and products for hard currency just to survive. Certainly the scientists and engineers
formerly employed in the FSU CBW programs are believed to be in dire straights, with the only
commodity which they can sell for income being their knowledge of the production and '
weaponization of chemical agents.

Open press reporting of the chemical agents which the FSU developed suggests that these
chemicals may be much harder to detect, protect against, and treat exposures to, then the current
nerve agents which have been the main threat to American forces for several decades, and which are
the standards to which our programs have been designed. Proliferation of these new agénts to regions
of political and economic instability such as the Middle East, could potentially impact U.S. national
interests in unforseen ways. With much of the developed world operating in the Middle East and
depending on open lines of communications for their economic survival, the United States is likely to
become embroiled in any hostile actions threatening those lines of communications. The prospect of
facing a country such as Iraq, equipped not just with chemical weapons, but chemical weapons for
which we do not possess adequate means of detection or protection is a sobering thought.

However, these very countries which are a concern to the region also have the means, the
will, and the ability, to acquire this information on new chemical agents. Supporting the concern that
such proliferation is likely is the current state of employment and falling living standards in the FSU.
If history is any basis for predicting the future, it is only a matter of time until certain knowledge and
know how migrates into the programs of proliferating countries.

Another problem is in the realm of fringe groups 'which may or may not be aligned with other
states and/or political or religious organizations. The prime example of both is the Aum Shinrikyo
Cult in Japan—fringe in that they did not represent any main stream religion or political group, yet
religious in their belief system and organization. Intending to disrupt and planning to replace the
existing government, they operated on a world wide scale, visiting Russian and other FSU republics,
as well as the United States. They were extremely well funded and in a span of only a couple of years
accomplished what some countries have strived to do over decades. They made use of advanced
technologies, commuter networks, and international travel to acquire, assemble, and operate
production facilities for the sole purpose of making chemical and biological weapons.

Recently, there have been cases of people obtaining for reasons of terrorism seed cultures of
bacteriological organisms which have enormous potential to infecting large populations of people.




Others have been found to be acquiring toxins, such as ricin which is extracted from the castor oil
bean, again for reasons of terrorism. It is unlikely that all such attempts will be discovered or
intercepted, however there is no doubt that they would have a major disruptive effect on the daily
execution of business and commerce in the United States, and as such represents a serious threat to
our national security.

Aimed at certain critical nodes in the military infrastructure of the United States, either
domestically or abroad, chemical or biological weapons could disrupt the execution of military
objectives. Therefore, it is imperative that the United States have an ability to operate effectively in a
contaminated environment while simultaneously being able to identify threat agent(s), treat injured
personnel, and remediate the contaminated area.

Another less well understood threat in the realm of chemical warfare or terrorism is the
potential for a Bhopal-like event resulting from deliberate targeting of industry or commerce in
population centers. A current example of this is found in the operations in Bosnia. Chemical plants in
Bosnia, some even around Tuzla, are designed to produce large quantities of chemicals for the
manufacture of such common products as plastics, which are themselves chemical agents which were
first used in warfare during WWI. These chemicals, such as phosgene and chlorine, have become
staples of the modern chemical industry; yet their potential for use during conflict is as great today as
ever. Moreover, the political situation and the restraints on the use of such non-specific weapons,
restraints which have precluded their use in warfare among the industrialized nations over the past 80
years, are missing in these regions of ethnic and religious conflict.

United States forces which have to operate in these regions face, therefore, the combined
threats of both conventional chemical agents and weapons and the potential for exposure to chemicals
produced as an element of the regions chemical industry. Scale of operation is the main discriminator
between military uses of weapons and chemicals released from chemical plants by saboteurs or
collateral damage resulting from military operations. The chemical plant at Tuzla is a prime example;
the chemical storage tanks there have a capacity to hold over 2 times as much chlorine as was
released by Germany in their first ever chemical attack, which killed or injured over 5,000 people in a
span of just 15 minutes. If released in an area like Tuzla, such a catastrophic release would have an
incalculable effects on military operations, as well as affecting future humanitarian, political, and
economic considerations at all levels ranging from local to international.

Currently there are dozens of countries with known or suspected chemical and biological
weapons programs. Some of these are relics from the cold war, others are the result of current
tensions and instabilities, and still others defy explanation based on our concepts of logic and decision
making. However, whatever the rationale for the existence of these programs, they nonetheless will
pose threats of varying degrees to the military forces of the United States when operating in these
countries. Further, because the countries which are of the greatest concern to the United States as far
as the proliferation of chemical and biological weapons is concerned are also in regions in which the
United States has well defined national security interests, it is of paramount importance that we
continue to maintain a credible capablhty to operate effectively in a CBW contaminated environment
in executing military operations.
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‘Nations with CBW capabilities are increasing. Proliferation of weapons technology,
precision navigation technology, and chemical and biological technology to developing nations
presents the United States with a complicated national security challenge. Intelligence efforts
must emphasize collection and analysis of nations’ “dual-use” chemical and biological industrial
capability and developing the indications and warning of adversarial use of dual-use capabilities.
Tailored intelligence documents are essential for developing and updating requirements for CB
defense programs. The Intelligence Community should conduct a national review of chemical
and biological warfare intelligence requirements and assess the adequacy of current assets to
execute the required intelligence program.
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III. OVERVIEW OF CONTENTS

o Chapter 1 describes measures taken to improve the overall joint management and
coordination of the NBC defense program.

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

e Chapter 3 provides medical NBC defense requirements and research and development

information. Medical technologies preserve combat effectiveness by timely provision of

- medical countermeasures in response to Joint Service NBC defense requirements. Both
requirements and the status of research and development are examined in detail.

Chapter 4 provides an analysis of NBC defense logistics posture. The analysis reviews the
status of quantities, characteristics, and capabilities of all fielded NBC defense equipment;
industrial base requirements; procurement schedules; and problems encountered.

» 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.

e Chapter 6 provides information on the planriing and preparations by the Department of
Defense for implementation of the Chemical Weapons Convention.

* Annexes provide detailed information on all Jomt and Service unique NBC defense
equipment. In addition, Annexes E and F prov1de information on the CB defense program
required by Congress. Annex E provides the FY95 Annual Report to Congress on Research
Development, Test and Evaluation conducted by the Department of Army for the Purpose of
Medical Biological Defense. This report is a Section 2370, U.S. Code 10 requirement.
Annex F provides the Department of Defense, Annual Report to Congress on the Research,
Development, Test and Evaluation of the Chemical/Biological Defense Program, 1 October
1994 through 30 September 1995. This report is a Section 1511, U.S. Code 50 requirement.

- Xxxiv




PRV ¥




(INTENTIONALLY BLANK.)

1-2

i

B e




-
1
e

evee oy

i~

Aaleaias ]
ROPPL

vy preasamny
. B : :

R

.y
N .

1!

&

1.1 MANAGEMENT IMPLEMENTATION EFFORTS

In February 1994, The Secretary of Defense assigned the Office of the Assistant to the
Secretary of Defense (Atomic Energy), ATSD(AE), as the single office responsible for
management and oversight of the Department of Defense (DoD) Chemical and Biological
Defense (CBD) program. In February 1996, ATSD(AE) was redesignated the Assistant to the
Secretary of Defense for Nuclear and Chemical and Biological Defense Programs, ATSD(NCB),
in accordance with Public Law 104-106, the National Defense Authorization Act for Fiscal Year
1996. To perform these responsibilities the ATSD(NCB) is tasked to:

e Ensure close and continuous coordination between the non-medical and medical
chemical and biological defense programs.

«

¢ Provide an annual report to Congress on chemical and bibiééicél defense readiness,
training and material. :

e Direct the consolidation, coordination, and integration of the chemical and biological
defense budget for the military departments.

1.1.1 Management Reviews

To exercise oversight of the program, DoD has initiated Defense Acquisition Board
(DAB) reviews of CBD efforts. The most recent DAB review was in September 1995. The next
review is scheduled for Spring 1996.

ATSD(NCB) schedules DAB program reviews as required but at least annually. On the

 basis of these reviews, the USD(A&T) provides direction for chemical/biological defense

acquisition programs.

In addmon the ATSD(NCB) chairs an executlve-level steering committee for medical
and non-medical CBD matters. This committee provides a forum for Service, Joint Staff, and
Office of the Secretary of Defense (OSD) representatives to make decisions to complement the
DAB process. :

1.1.2 Technology Base Review

ATSD(NCB), in coordination with the Director, Defense Research & Engineering
(DDR&E), provides technical oversight for all Service science and technology base (S&T)
programs and reviews these programs at least annually. The most recent review took place at
the Edgewood Research Development and Engineering Center (ERDEC) August 29-30, 1995.

1.1.3 Coordination and Integration of the Program

In February 1994, the Secretary of Defense designated the Army as the Executive Agent
for DoD to coordinate and integrate research, development, test, evaluation, and acquisition
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activities, and the military construction requirements of the military departments for the CBD
program. Subsequently, the Services agreed to a Joint Service Agreement (JSA) for Joint
Nuclear, Biological and Chemical Defense Management. DoD implemented the JSA on

2 August 1994. '

1.2 ORGANIZATIONAL RELATIONSHIPS

Figure 1-1. DoD CB Defense Program Management Structure

SECDEF

usbD (&T)

ATSD (NCB)

DATSD(CBM)

ASBREM COMMITTEE
SECRETARY OF THE ARMY [ MEDICAL PROGRAMS ]
1 1

NON-MEDICAL PROGRAMS MEDICAL PROGRAMS

Figure 1-1 portrays the organizational relationships for the overall CBD program. The
Deputy Assistant to the Secretary of Defense for Chemical and Biological Matters,
DATSD(CBM) is the principal deputy to ATSD(NCB) and is responsible for the overall
coordination and integration of all CBD research, development, and acquisition (RDA) efforts.
DATSD(CBM) provides the overall guidance for planning, programming, budgeting, and
executing the CBD program. He also retains approval authority for all planning, programming,
and budgeting documents. In the case of medical CBD programs, DATSD(CBM) provides this
approval by representing ATSD(NCB) on the Armed Services Biomedical Research, Evaluation
and Management (ASBREM) Committee. He is then responsible for ensuring coordination
between the medical programs and the non-medical CBD efforts. He directly approves all non-
medical planning and programming documents which are provided by the Joint Nuclear
Biological and Chemical (NBC) Defense Board. ‘

The Secretary of the Army is the Executive Agent responsible for coordination,
integration, execution and administrative support for Service CBD requirements and programs.
The Secretary has delegated this responsibility to the Assistant Secretary of the Army, Research,
Development and Acquisition, ASA(RDA) who also co-chairs the Joint NBC Defense Board.
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* Non-medical CBD programs, afe coordinated, integrated and executed through the Joint
NBC Defense Board, as defined in the Joint Service Agreement for NBC Defense.

e Medical CBD programs are coordinated, integrated and executed through participation
in the oversight activities of the ASBREM Committee. This medical oversight process is
detailed in section 1.2.2 of this chapter.

- The military departments’ acquisition organizations manage the individual CB defense programs

according to Service and DoD directives.

1.2.1 Non-Medﬁxl Programs — Management Structure

Figure 1-2. DoD Non-Medncal CB Defense Management Structure

DATSD (CBM)

JOINT NBC DEFENSE BOARD
Consolidated POM

Joint Service
Materiel Group (JSMG)
* Joint RDA

* Joint Technical Oversight
* Joint Logistics

¢ Sustainment

Joint Service
Integration Group (JSIG)
-+ Joint Requirements .
* Joint Doctrine

» Joint Professional Training

Joint Program Office—
Bilological Defense (JPO—-BD)
BD Acqulsltlon Programs

ﬁgac;t«ms&%

Programs .

F admin
“«»&.«Ww& EEIT NS

Figure 1-2 describes the organizational structures outlined in the JSA and being used by

“the Joint NBC Defense Board to perform planning and programming functions. The Joint

Service Integration Group (JSIG) is responsible for joint CBD requirements, priorities, training,
and doctrine. The Joint Service Materiel Group (JSMG) is responsible for coordinating and
integrating all CBD research, development, acquisition, and logistics support efforts. These two
groups perform the planning and programming functions for CBD.
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The JSIG and the JSMG prepared the CBD FY97-01 Program Objective Memorandum
(POM) strategy under the guidance of the Joint NBC Board Secretariat. The Joint NBC Defense
Board Secretariat submitted the FY97-01 POM for Board approval and forwarding to
DATSD(CBM). The consolidated FY97 budget was prepared by the JSMG and reviewed by the
Joint NBC Defense Board Secretariat and submitted for approval to DATSD(CBM).

1.2.2 Medical Programs - Ménagement Structure

For medical NBC defense programs the Army is the executive agent. The US Army
Medical Research and Materiel Command (USAMRMC) is responsible for planning, A
programming, and budgeting for medical research requirements for all the military dcpartmcnts

The Congressmnally mandated ASBREM Commxttee was chartered i in 1981. This
committee is co-chaired by the Director, Defense Research and Engineering (DDR&E) and the
Assistant Secretary of Defense (Health Affairs), ASD(HA). In recognition of the continuing
need to facilitate management coordination, improve information exchange, and accomplish
medical research, development, testing, and evaluation activities pertinent to the missions of the
Army, Navy, and Air Force, the Commanders of the USAMRMC, the Naval Medical Command
for Fleet Readiness and Support, and the Air Force Human Systems Center meet periodically in
joint sessions. Key objectives of this committee are to increase cost effectiveness of resource
utilization, address organizational roles, conduct management studies, resolve Service
organizational/functional alignment issues, ensure program relevance, avoid duplication among
DoD’s and other agency programs, and to define Service issues which require
resolution/coordination with other Federal agencies.

Figure 1-3 portrays the organizational relationships for medical CBD program
management. Currently the medical CBD RDA program is managed through the ASBREM
Committee for science and technology programs, the Army’s Deputy for Medical Systems
(ASA(RDA)) on behalf of the Surgeon General sponsor for each Service’s medical chemical
defense advanced development efforts, and through the Joint Biological Defense Program Office
for advanced development and procurement of biological defense capabilities. The Army serves

as the Executive Agent for administration, and the U.S. Army Medical Materiel Development
Activity (a subordinate element of USAMRMC) serves as the medical systems advanced
development execution organization. There is currently a DoD effort underway to consolidate
medical RDT&E in a coordinated and integrated manner under the ASBREM Committee. Until
this effort is complete, the planning and programming for the consolidated effort will be
performed under the administration of the U.S. Army. The user communities identify and
validate requirements for medical CBD capabilities. The ASBREM Committee coordinates with
the JSIG to achieve requirements integration. The RDT&E execution organizations in '
coordination with the ASA(RDA), as the executive agent, then develop the Joint Medical RDA
Plan and Medical Materiel Modernization Plan in coordination with thc ASBREM Committee
and the executing activities.
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Figure 1-3. DoD Medical CB l_)efénse Management Structure
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KEY:
* USAMRMC: U.S. Army Medical Research & Matsriel Command
* USNMRDC: U.S. Navy Medicai Research & Development Command
¢ USAFHSC: U.S. Alr Force Human Systems Center .
* USAMMDA: U.S. Army Medical Materiel Cevelopment Activity
* JPO-BD: Joint Program Office for Blologicatl Detense

ASA(RDA) will dlrcct and coordinate POM and budget preparation activities and is
responsible for ensuring appropriate coordination with the ASBREM Committee. Within the

- ASBREM Committee, ASD(HA) is the proponent for all medical advanced development

programs and products. DATSD(CBM) will provide fiscal guidance and introduce any issues
regarding coordination between the medical and non-medical programs. ASA(RDA) will be
responsible for coordination with the ASBREM. DATSD(CBM) will receive the ASA(RDA)
approved POM for medical CBD Programs and will integrate it with the non-medical POM. Any
unresolved coordination issues will be addressed by the CBD Executive Steering Committee.
ASA(RDA) will integrate the medical and non-medical budget estimate submissions and present
budget issues to DATSD(CBM). :

The US Army is the DoD EA for the Medical Chemical Defense Research Program

(MCDRP) and Medical Biological Defense Research Program (MBDRP) as prescribed in DoD

Directive 5160.5. As such, the Army is the lead requirements coordinator. The Joint Technology
Coordinating Group (JTCG) 3 (MCDRP) and JTCG 4 (MBDRP) of the ASBREM Committee
are responsible for the research program’s consolidation, coordination, and integration. The
ASBREM Committee maximizes efficiency by coordinated planning, and minimizing
unnecessary program overlaps and costly materiel retrofits. The Joint Service Research,
Development, and Acquisition Plan, the Army Technology Base Master Plan and the Medical
Science and Technology Master Plan are the program drivers for MCDRP and MBDRP. The




science base is managed through the development and execution of Science and Technology
Objectives (STO). The advanced development program (6.4 — 6.5) is directed by the US Army
Medical Materiel Development Activity. Both programs are integrated between DoD in-house
and contract efforts. ’ '

The Armed Forces Radiobiology Research Institute (AFRRI) is DoD’s sole laboratory
for conducting biomedical research to address military medical operational requirements for
dealing with the prompt and delayed effects of radiation exposure. AFRRI, formerly a
subordinate activity to the Defense Nuclear Agency, is currently assigned to the Uniformed
Services University of the Health Sciences. An annual review of the AFRRI research program is
conducted by the AFRRI Board of Governors (consisting of the Surgeons General of the
Services, the Deputy Chiefs of Staff for Operations of the Services, the Under Secretary of
Defense for Acquisition, the Assistant Secretary of Defense for Health Affairs, and the Assistant
to the Secretary of Defense for Nuclear, Chemical, and Biological Defense Programs, and
chaired by the Director of the Defense Nuclear Agency). Funding for AFRRI is provided
through the Director, Defense Research and Engineering. Like the Biological and Chemical
Defense Research Programs, the Medical Nuclear Defense Research Program is coordinated and
integrated by the ASBREM.

The Medical Chemical and Biological Defense Research Programs depend upon
comprehensive STOs and a mature and effective advanced development program. The
maintenance of a strong technical base capability addresses current and future threats. It allows
the DoD to exploit advances in the biotechnology and neuroscience field leading to novel
advances in medical countermeasures. Next generation products and future systems
development flow from the maintenance of a strong science and technology base. Therefore, it is
imperative to adequately fund the medical chemical defense and medical biological defense
science and technology base in conjunction with advanced development during the budget
formulation process. Current management challenges include balancing resource allocation as
DoD downsizes, coping with the loss of in-house resources and the rising costs for research,
personnel and facilities. These challenges are being met by weighing the benefits of project
success against the associated costs and risk, adopting realistic but aggressive schedules and
milestones, applying success-failure criteria for project evaluation/continuation, and coordinating
basic research, directed research, and development.

1.3 FUNDS MANAGEMENT
Figure 1-4 describes funds flow for the CBD program and coordination between funding

“and executing organizations. The key organizations in this process are: DATSD(CBM),

ASA(RDA), and the Ballistic Missile Defense Office (BMDO). Participating organizations are
the Service Headquarters staffs and the executing organizations. DATSD(CBM) issues
instructions to the Army Acquisition staff as to how funds should be distributed. ASA(RDA)
provides DATSD(CBM) recommended fund distribution information. DATSD(CBM) prepares
funds suballocation instructions and submit them to BMDO to distribute the funds to the
Services based on the approved President’s Budget with appropriate revisions.

The Services’ financial managers have authority to shift funds between projects within
CBD projects but may not reprogram funds between program elements (PEs). Any
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reprogramming between PEs and inter-Service reprogramming must be approved by the
DATSD(CBM). BMDO on behalf of DATSD(CBM) issues execution and program status

reporting instructions. The Services’ financial managers report execution status to BMDO on a

regular basis. BMDO reports execution status to the Army on a monthly basis. In turn, the Army
reports execution status to ATSD(NCB) on a quarterly basis. In addition, it is the Executive
Agent’s responsibility to notify ATSD(NCB) when programs deviate from or are in danger of
not meeting obligation and execution goals. .

During the execution year for non-medical programs, the Joint NBC Defense Board’s
Secretariat will staff all actions resulting from the requirement to reallocate funds between the
Services. During the execution year for medical programs, the Headquarters, U.S. Army
Medical Research and Materiel Command (USAMRMC) will staff all actions resulting from the
requirement to reallocate funds between the Services.

BMDO serves as the comptroller for prior year and current year execution of the CBD
program with administrative support from ASA(RDA). ASA(RDA) updates OSD comptroller
databases as necessary after the POM, Budget Estimate Submission (BES), and President’s
Budget (PB). BMDO ensures that DATSD(CBM) and ASA(RDA) are kept informed of all
OSD comptroller guidance, directives, and schedules. In addition, BMDO issues the funding
documents, per DATSD(CBM) direction and perform all required accounting functions, with
the assistance of the Army staff.

Figure 1-4. Chemical and Biological Defense Funds Flow

$ R o ATSD(NCB)
- Issues PB and BES preparation instructions
- Approves BES and Budget Allocation instructions
OSD Comptroller - Approves cross-Service reprogramming actions
- Oversight of program execution

S Brone

BMDO Budget

- Submits budget justification material to OSD

- Suballocates funds to executing organizations

- Coordinates reprogramming actions prior to - BES/PB &Draft budget BES/PB
ATSD(NCBDP) approval allocation instructions Instructions

- Maintains fiscal controts - Execution reports

- Updates OSD database . - Reprogramming

- Coordinates accounting with DFAS ' recommendations

- Monitors program execution i

Sy Y

Service Financial Managers BES/PB Inputs Secretary of Army
- Distribute funds to performers E,mh;pom - Prepares BES/PB (in coordination with JSMG)
- Participate in BES/PB preparation e | - Prepares Budget Allocation Instructions
- Report program execution - Reviews program execution
- Reprogram within Service allocation - Reports execution status to ATSD(NCBDP)
$ \ / [Execution Reports

Performers KEY: $

- Execute Programs ——P Fundstiow

= Report execution status Directior/

- Prepare BES/PB - b Information flow
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* Oversight and management of the DoD NBC defense program continue to
improve. It is imperative that the management system produce joint NBC defense
requirements and NBC defense equipment that can be used by all forces. The public law
has provided a key tool for ensuring a jointly focused NBC defense program. The
continued support of Congress and implementation of current plans will continue to
improve jointness and improve readiness.

ONGOING SOLUTIONS:
DoD continues to transition toa con'solidated management aﬁprbééh as dirt;ctéd by
Section 1702, Public Law 103-160 (50 USC 1522). Accomplishments during 1995 include:

'« Establishment of OSD level oversight of research, development and acquisition of
NBC defense equipment utilizing the Defense Acquisition Board (DAB) process.
DAB reviews of the Chemical and Biological Defense and the Biological Defense
Vaccine Acquisition Programs were held during the past year. Acquisition Decision
Memoranda were issued following each program review DAB review directing
resolution of management issues during FY96.

* Coordination and development of a consolidated NBC defense Program Objective
Memorandum (POM) and Budget Estimate Submission that provide the basis for the
FY97 President’s Budget request to Congress, with overall funding consohdated asa
Defense- w1de program at the OSD level.

* For many technology areas within the NBC defense programs, most notably
detection technologies, requirements for most programs have been consolidated or
eliminated to leverage available funds on the most promising technologies.

* Creating Joint RDT&E programs and minimizing Service-unique programs.

In addition, we also have a number of initiatives underway in FY96 to further improve
the chemical and biological defense program. These include:

» Establishment of a Joint Requirements Document process focusing on common
needs between the Services.

* Solidifying plans to revise the medical CBD RDT&E program management
structure. '
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2.1 INTRODUCTION ’

This chapter provides a consolidation of Joint and Service unique non-medical NBC
defense requirements and an assessment of these programs to meet the needs of the Force. The
discussion of both requirements and the status of research and development assessments are
conducted within the framework of the three principles of NBC defense doctrine for the mission
area, shown in Table 2-1. '

Table 2-1. Principles of Chemical and Biological Defense Doctrine

Continued proliferation of weapons of mass destruction creates continuous need to
ensure that U.S. forces can fight and win in an NBC threat environment. The ever increasing
danger from these weapons also demands that we look for every opportunity to avoid
technological surprise. When doctrinal, training, or organizational solutions (non-materiel
solutions) cannot be found, we seek new equipment through the materiel acquisition cycle. The
evolving requirements of operations demand Joint forces progressively capture and leverage
technological advances to provide the best NBC defense equipment for the forces. We must
continue to build on the fundamentals of NBC defense doctrine.

As defined in Joint Pub 3-11, Joint Doctrine for Nuclear, Biological, and Chemical
Defense, contamination avoidance includes detecting, avoiding, and bypassing contaminated
areas. Force protection consists of individual protection and collective protection.
Decontamination restores combat power.

- The key to successful implementation of research, development, and acquisition (RDA)
strategy is the concept of continuous incremental investment. Our RDA goal is to equip the

- Force with world-class equipment in sufficient quantities, in the shortest possible time, to win

decisively, quickly, and with minimum casualties. As authorized under the new Joint Service
Agreement for non-medical programs and ASBREM for medical programs, the Army, as
executive agent, coordinates, integrates, and reviews the DoD NBC defense program. The
results of these reviews, conducted with all Services participating, are documented in the Joint
Service Modernization and Joint Service RDA Plans. These documents form the basis for the
consolidated NBC defense Program Objective Memorandum (POM).

Through the process of requirements identification and analyses, the Services in
coordination with the CINCs, decide if a materiel solution will solve the requirement. If a valid
requirement exists, then our research and development modernization process will identify
improved technology approaches which may provide a new system, or upgrade an existing
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system. Continuous modernization is the way we sustain our forces, their capabilities, and our
entire acquisition system—its people, industrial base, infrastructure, and programs.

Given our national strategy of achieving and applying technological superiority, there are
several underlying concepts that form the foundation of acquisition modernization. The first of
these is the need for reducing cycle time in the acquisition of new systems or the integration of
emerging technologies into older systems. The use of Advanced Concept Technology
Demonstrations (ACTDs), open systems and architectures, and the new emphasis of commercial
standards and practices should allow us to shorten the time necessary to field new equipment.
Our programs must reduce the cost of ownership by the use of concepts such as design-to-cost
and concurrent engineering to ensure that equipment is easy to maintain and repair even with the
complexity seen in most new systems.

2.2 NBC DEFENSE MISSION AREA REQUIREMENTS AND RDA SUMMARY

The Services have been working closely over the past two years to increase the jointness
in ongoing programs. This report highlights improvements over the last 12 months and discusses
cooperative efforts for further Joint development of requirements. This section is a summary of
the requirements in each of the mission area tenets. Tables 2-2 through 2-10 provide a
consolidation of Joint and Service unique requirements and acquisition strategies. Since the
focus of this chapter is on RDA efforts, fielded items are not included in these tables.
Descriptions of fielded equipment can be found in the annexes at the end of this report and

Appendix 1 of Chapter 4.

All programs described are either Joint or Service unique. A Joint program is any
program with a requirement from more than one Service. A Service unique program is one that
is required by only one Service. While the public law and several DoD Directive and Instructions
emphasize the use and development of Joint programs whenever possible, there are many cases
where a Service requires a program unique to the environment in which it operates. -

2.3 CONTAMINATION AVOIDANCE (Detection, Identification and Warning)

NBC reconnaissance, detection, warning and reporting are the essential elements of
contamination avoidance. Early warning is the key to avoiding NBC contamination. Sensors for
the individual joint task force member and systems capable of detecting multiple agents and
characterizing new agents are being developed. Technological advances are being pursued in
standoff detection, miniaturization, lower detection limits, logistics supportability and biological
detection capability. The following sections detail contamination avoidance science and
technology efforts, modernization strategy, and Joint and Service unique programs.

2.3.1 Contamination Avoidance Science and Technology Efforts

2.3.1.1 Goals and Timeframes. The goal of contamination avoidance is to provide a real-time
capability to detect, identify, locate, quantify, and warn against all CB warfare agent threats
below threshold effects levels. See Table 2-2. Science and technology efforts currently
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emphasize multi-agent sensors for biological agent detection and standoff CB detection. To
meet near-term needs, a number of individual sensors are being developed while detection
technology matures. Far term objective technologies will allow integration of chemical and
biological point and standoff detection into a single system. The technology focus is on detection
sensitivity across the evolving spectrum of CB agents; systems size/weight, range, signature and
false alarm rate; and integration of CB detectors into various platforms, individual clothing, and
command, control, communication, and intelligence (C3I) networks.

Table 2-2. Contamination Avoidance Science and Technology Strategy

By 1996 ' By 2001 By 2006
* Demonstrate improved » Demonstrate integrated point/standoff * Demonstrate integra-
chemical standoff detection biodetection capability (ATD) =~ _tion of chemical and
from ships ‘ » Complete fabrication of tunable, eyesafe " ‘biological agent de-
* Define requirements for water laser for standoff detection tection into a single
monitoring * Demo Individual Soldier Chemical sensor suite
* Demonstrate improved Detector weighing <8 oz. and measuring * Wide Area CB Scanner
reconnaissance capability 2"x1"x1" with 5-10 km hemi-
* Equipment contamination scanner, spherical radius and
handheld agent discrimination
* In-line water CM monitor
» Improved biological air particle counter
» Air Base / Port Bio Detection ACTD

2.3.1.2 Potential Payoffs and Transition Opportunities. The future CB detection system will
provide the capability to detect, identify, map and track all CB contamination in the theater of
operations. This will enable commanders to avoid CB contamination or to assume the
appropriate protection required to continue fighting and sustain their mission with minimal
performance degradation and casualties. Small, lightweight chemical detectors can be
incorporated into clothing ensembles to provide an individual CB detection capability. CB
detection technologies have dual use potential in monitoring air pollution, noxious fumes inside
enclosed areas and municipal water supplies.

2.3.1.3 Major Technical Challenges. The major technical challenges are in the areas of
biological detection and identification, including standoff sensing, improved agent discrimination
and quantification, sampling efficiency, interferent rejection and antibody/probe development.
Size reduction of detectors, development of integrated biological and chemical detection
systems, and the fusion of sensor data with mapping, imagery and other data for real-time
display of events are also challenges. Finally, detector technologies based on olfactory-like
chemical sensing and molecular approaches to optical sensors offer long term opportunities.

2.3.2 Contamination Avoidance Modernization Strategy

The increased lethality and heightened operational tempo of the future battlefield demand
responsive NBC detection and warning capabilities to reduce force degradation caused by
contamination. These capabilities, which also encompass NBC reconnaissance, identification and
reporting, have the strongest urgency for force readiness and will continue to be emphasized by
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the DoD community in the near and distant future. Table 2-3 shows the roadmap of DoD
requirements for contamination avoidance. :

Early detection and warning is the key to avoiding NBC contamination. As a result, DoD
is concentrating RDA efforts on providing its warfighters real-time capabilities to detect,
identify, quantify, and warn against all CB warfare threats below threshold effects levels.
Current emphasis is on multi-agent sensors for biological agent detection and early warning
detection of chemical and biological agents. To meet the needs of the next three to five years,
several stand-alone detectors and sensors are being developed. As detection technology matures,
development efforts will focus on system miniaturization, improved sensitivity and range, and
decreased false alarm rate. This focus will facilitate the integration of chemical detectors into
personal warfighter gear, chemical and biological detectors onto various air, sea, and ground
platforms, and integration of detectors into automated warning and reporting networks. Table
2-4 provides an overview of Joint and Service unique RDA efforts and Service involvement.

The detection and warning program area faces numerous technical and management
challenges. The major technical challenge is the area of biological detection and identification. It
encompasses the development of technologies for remote sensing, improved agent
discrimination and quantification, sampling efficiency, and interferent rejection.

The management challenge involves the coordination and consolidation of dozens of
detection and warning RDA efforts across the Services. This strategy resulted in the initiation of
a number of RDA efforts which shared common technical goals but were constrained to Service
unique requirements. Recent management organizations and initiatives, such as the Joint
Program Office for Biological Defense (JPO-BD) and the Joint NBC Defense Board are building
Joint Service coordination across the mission area.

Over the past three years, JPO-BD has coordinated the development of two key
projects—Biological Stand-off Systems and Joint Biological Point Detection System—to satisfy
Services’ biological defense needs. The requirements for the Joint Biological Point Detection
System was developed by a Joint Service working group, and responsibilities for project
execution have been clearly defined by the four Services to maximize their RDA effectiveness
and to avoid duplication of effort. In the last year, the JSMG transformed and consolidated more
than 40 separate detection and warning requirements into nine fully coordinated joint projects.
Requirements, nomenclature, and program plans for these projects are maturing and will be
complete by FY98. The Joint Programs are:

Automatic Chemical Agent Detector Alarm/Automatic Vapor Agent Detector (ACADA/AVAD)
Joint Service Chemical Miniature Agent Detector (JSCMAD)
Joint Service Lightweight Standoff Chemical Agent Detector (JSLSCAD)
Joint Service Chemical Waming and Identification LIDAR Detector JSCWILD)
Joint Biological Point Detection System (JBPDS) :
Joint Biological Remote Early Warning System (JBREWS)
- Joint Service Reconnaissance System (JNBCRS)
Joint Warning and Reporting Network (JWARN)
Joint Service Agent Water Monitor (JSAWM)
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2.3.3 Joint Service Contamination Avoidance Programs

Comopleting the consolidation of Joint Service contamination avoidance programs has

been a primary goal for the past year. Building upon the success of the prior year, all detection
programs have been restructured to meet current multi-Service needs. Bolded entries in Table

2-3 highlight Joint programs. Detailed descriptions of Joint contamination avoidance programs
are at Annex A.

Table 2-3. Contamination Avoidance Modernization Strategy (Joint & Service Unique)

radiacs (MFR Set)

Joint-Portable dose-rate gamma/beta
radiation meter (AN/VDR-2)
Army-Improved accuracy; digital
radiation monitoring (AN/PDR-75;
AN/PDR-77)

Army-Compact, digital whole body
radiation measurement (ANJUDR-13)

NEAR (FY96-99) MID (FY 00-04) FAR (FY 05-10)
Chemical Joint-Programmable agent detection | Joint-Improved, all-agent Joint-In-line detection of CB
| point capability; surface sampling programmable automatic point contamination in water supply
capability (CAM/ICAM) detection; portable monitors, ~ |systems (Agent Water)
Joint-Capable of automatic, digital | miniature detectors for aircraft Joint-Wide area detection
point detection of nerve and blister interiors; ship holds; individual
agents aerosols and vapor soldiers (JSCMAD)
(ACADA/AVAD) Navy-Automatically detect liquid
Navy-improved automatic point agent (SALAD)
detection of nerve/mustard (IPDS)
Biological Joint-Capability to detect and Joint-Capable of Automatic Joint-Automated detection of all
point identity biological agents: ground point/mobile biodetection, auto- known biological agents
based (BIDS); ship-based (IBAD) matically detects and identifies
: bio-agents; programmable, auto-
matic point bio agent detection;
personal monitoring (JBPDS)
NBC Recon- | Joint-Stationary stand-off chemical | Joint-remote biological detection | Joint-Mobile stand-off detection,
naissance and | vapor detection (M21) " | and early warning identification ranging, and mapping of chemical
C/B Suand-off | Joint-Mobile automatic integration of | capabilities (BSDS) vapors and liquid (JSCWILD)
Detection sensors and data; modeled chemical | Joint-Lightweight ground-mounted | Joint-Sensors for strategic recon;
hazards (JSNBCRS) short-range stand-off detection for | UAV mounted and long-range
Joint-CB impact model; modeled chemical agent vapors (JSLSCAD) | stand-off detection and
CB hazard, micro met and terrain Joint-Integration of biological identification of chemical liquid
Long Range Stand-off detection of detection and identification agents, wide area detection
biological aerosol clouds (LR-BSDS) | capabilities (JSNBCRS) Joint-short-range (5 km) biological
Joint-Light reconnaissance vehicle |detection, ranging capabilities; air
(JSNBCRS) and ground platforms (BSDS)
Joint Automated detector of all
known biological agents
Warning and | Joint -Initial automated warning and | Joint-Integrated and automatic
Reporting reporting interoperable with all NBC warning and reporting:
Services, C41 (JWARN) mission management (JWARN
P30
Radiac Joint-Improved multi-function digital

Ammy-Stand-off radiation detection
and measurement
Army-Airborne radiation detection
and measurement

i. Joint Service programs are highlighted in BOLD;, Service unique effonts are italicized.
2: Where applicable, systems which meet requirements are listed following the entry.
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Table 2-4. Contamination Avoidance RDA Efforts (Joint & Service Unique)

Category Nomenclature Status USA USAF USMC [USN
Automatic
Detectors - XM22 Automatic Chem Agent Detector (ACADA) /Automatic
and Vapor Agent Detector (AVAD) RDTE Rqmt Rgmt Rgmt Interest
Monitors - Shipboard Liquid Agent Detector (SALAD) RDTE Rgqmt
- Improved Point Detection System (IPDS) RDTE Rgmt
- Chemical Agent Monitor (CAMY Improved CAM (ICAM) Production Rgmt Fielded Rgmt Interest
- JS Agent Water Monitor (JSAWM) RDTE
~In-Line CB Detector (IL CBDWS)/Chemical Agent Water * Rgmt Rgmt Rqmt Interest
Monitor (CAWM)/CB Agent Water Monitor (CBAWM)
- Joint Service Chemical Miniature Agent Detector RDTE
(JSCMAD)
—Individual Soldier Detector (ISD)/SOF Chemical Agent * Rgqmt Rgmt Ryqmt Rymt
Detector (SOFCAS)/Individual Vapor Detector (IVDY .
Aircraft Interios Detector (AIDET)/Shipboard Chemical
Agent Monitoring Portable (SCAMPYCW Interior .
Compartment Systems (CWICS)VImproved Chemical o
Detection System (ICDSY
- Biological Point Detection
—Interim Biological Agent Detector (IBAD) b
--Joint Bio Point Detection System (JBPDS) ‘ RDTE Rgmt Rymt
--Biological Integrated Detection System (BIDS) * Production Rgmt
—-Bio-Detector and Warning (BDWSY *
CB Agent Sample Kit (CBASK)YCB Mass Spectrometer Rgmt Rqms Ryt Rmt
Stand-off - M21 Remote Sensing Chemical Agent Alarm Production Rgmt Fielded
(RSCAAL)
- Joint Service Lightweight Stand-off Chemical Agent RDTE
Detector (JSLSCAD)
—Lightweight Stand-off Chemical Agent Detector (LSCD) . Rgmt Rgmt Rgmi Rgmt
/M21 Moving Background/Chemical Agent Remote
Detection System (CARDS)YStand-off Detector for Armor
System Modemization (SD/ASM)
- Joint Service Chemical Waming and Identification LIDAR RDTE
Detector (JSCWILD)
--Laser Stand-off Chemical Detector (LSCD)/Am . Rymt Rqms
Detection System (ADS)Stand-off Detector (SDYCB
Stand-off detector (CBSD)
- Biological Stand-off RDTE
—~Long-Range Bio Stand-off Detection System (LRBSDS) Production Rgmt Interest Interest
NBC - Joint Service NBC Reconnaissance System (JSNBCRS) RDTE
Recon --XM93E1 NBCRS/CB Mass spectrometer (See BIDS) . Rqmt Rgmt
--Light NBCRS/Lightweight Recon System (LWRS) * Rgmt Rgmt
Warning and - Joint Waming and Reporting Network (JWARN)
Reporting - NBC Hazardous Warning' System (HAZWARN) RDTE Interest | Interest Rgmt Interest
- Multipurpose Integrated Chemical Agent Detector
(MICAD) RDTE Rgmt Interest Rgqmt
- ANBACIS RDTE Rgmt Interest Interest
Radiacs - Multi-Function Radiac Set (MFR) Fielded i Fielded Rqmt
- AN/UDR-13 Pocket Radiac RDTE Rgmt Interest Rqmt
- Stand-off Radiac RDTE Rgmt
- AN/VDR-2 Radiac Set Production | Rgmt Rgmt
- AN/PDR-75 Radiac Set Production Rgmt

Rqmi= Service requirement
int-NIR= Service interest, no imminent requirement =

Rgmt, Interest= sub-product requirement or interest *= Sub-product(s) of a Joint project

Project X YZ= Consolidated Joint Service project
Imminent Joint Service Effort
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Chemical Warfare Agent Contamination Avouiance

In the near-term, the Army and Air Force are pursuing an NDI Automatic Chemical
Agent Detector (ACADA) for point detection of low level chemical agent vapors. ACADA is
suitable for many vehicle mounted and man-portable applications. In the mid-term, the Army and
Marine Corps have agreed to focus upon development of a Joint Service Light NBC
Reconnaissance System (NBCRS). The proposed system will consist of a suite of detectors
required for a specific mission which could be easily integrated into the platform of choice.
Currently two configurations are proposed: a light and a medium version, to fulfill expedmonary
and armored mission profiles, respectively. The FOX NBCRS would fulfill heavy requirement.
The FOX NBCRS is being upgraded to include a chemical stand-off detectlon capability and

* other electronic improvements.

In the mid- to far-term, all four Services will develop the Joinit Service Lightweight
Standoff Chemical Agent Detector (JSLSCAD). The system will be designed for standoff, on-
the-move detection (5 km) of chemical agent vapors. The core system will weigh approximately
13 pounds and occupy approximately 1.3 cubic feet. The system may be modified to ‘

“accommodate a variety of requirements. To date, a 360° x 60° scanner was developed for

Armored Systems Modernization applications (tracked and wheeled vehicles), and the system
was integrated into a gimbal for Marine Corps helicopters and UAV contamination avoidance
roles. This system is also being considered by the Navy for shipboard use. The Army, Navy, and
Air Force have also agreed to a Joint Service Chemical Warning and Identification LIDAR
Detector (JSCWILD). The JSCWILD is a laser-based standoff detection system being
developed to meet the requirements for the detection of chemical aerosols and vapors. Although
this system is much heavier than its passive counterpart (JSLSCAD), it does provide the ability
to detect chemical agents in all forms (liquids, vapors, aerosols) as well as mapping and ranging
information. The Navy will be conducting a test for shipboard use. The Air Force’s primary use
for this system will be air base defense.

In the mid-term, the four Services are focusing chemical point detection requirements on
the Joint Service Chemical Miniature Agent Detector (JSCMAD). The JSCMAD will represent
a family of chemical point detection systems. This system will be considerably smaller and lighter
than the ACADA and be configured for a variety of applications such as individual soldier
detectors, shipboard chemical agent monitoring, special operations forces (SOF)applications,
and aircraft interior detection. A requirement for an agent water monitor has been identified by
the Army and Air Force. Joint program plans are being developed.

Biological Warfare Agent Contamination Avoidance

Currently, there are four efforts being conducted under the Joint Program Office for
Biological Defense (JPO-BD): (a) the Interim Biological Agent Detector (IBAD); (b) the Joint
Biological Point Detection System (JBPDS); (c) the Biological Integrated Detection System
(BIDS); and (d) the Long Range Biological Stand-off Detection System (LR-BSDS). In the
near-term, the Joint Bio Point Detection System (JBPDS) will meet each of the four Services’
needs for a biological point detector. This system will be integrated on Service designated




platfofms IBAD is a sea-based detection system, while the BIDS is a ground -based system.
The LR-BSDS is a helicopter mounted LIDAR system for the detection, ranging and trackmg
of biological aerosol clouds.

In the mid-term, the JPO-BD will develop Joint Biological Remote Early Warning
capability to gain advanced warning of biological warfare attacks. In the far-term, the JPO-BD
will develop an automated detector which can be used as a point or early warning detector to
detect all Chairman, Joint Chiefs of Staff (CJCS) validated biological threat agents.

2.3.4 Warning and Reporting

‘Warning and reporting is a critical issue in contamination avoidance. The Services have
agreed to expedite development of this capability by integrating ongoing hardware (MICAD)
and software (HAZWARN and ANBACIS) into a Joint Warning and Reporting Network
(JWARN). This network will be compatible with, but not duplicate, all C*I equipment both
current and developmental. Initial urgent requirements of software will be fielded. In FY99 a
Warning and Reporting Network of hardware and software will be fielded. The system will then
be continuously improved to provide increased management and control functions, as well as to
integrate features of the emerging Global Command Control System (GCCS).

2.3.5 Service Unique Contamination Avoidance Programs

Various detection and warning requirements have unique mission profiles and technical
specifications. While in some instances the development effort may leverage off the technical
achievements of a closely related detection and warning project, the application beyond its
intended mission is limited and accordingly has been designated as a Service-unique effort.

Navy

In the near-term, the Navy is developing the Improved (chemical agent) Point Detection
System (IPDS). The detection system offers continuous operation and advanced detection
sensitivities which do not respond to shipboard interferents and is not adversely effected by the
high electromagnetic environment around ships. A Milestone III decision was achieved in
3QFY95. The Navy is also developing the Shipboard Automatic Liquid Agent Detector
(SALAD). This shipboard system environment 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 offer continuous operation and advanced
detection sensitivities which do not respond to shlpboard interferents or mterfere with naval
electronics.

2.4 FORCE PROTECTION

When early warning is not possible or units are forced to occupy or traverse
contaminated environments, protection provides life sustainment and continued operational
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capability in the NBC environment. The two types of non-medical protection are individual and
collective. :

o Individual protection equipment (IPE) includes protective masks and protective
clothing. Protective masks that improve compatibility with weapon sighting systems and
reduce weight and cost are being developed. Technological advances are being pursued

. to produce mask systems that provide fully compatible vision capabilities, laser/ballistic
protection, and further reduction in logistics burden. Protective clothing is being
developed which will present less weight and heat stress burden than present equipment. .

e Collective protection equipment includes shelters for command posts, rest and relief,
vehicular collective protection, and safe zones aboard ship. Lightweight shelters with
integrated environmental control and power generation capabilities are being developed.
Technological improvements are being pursued to reduce weight and size to improve -
deployability. Technological improvements that reduce logistic and manpower
requirements; e.g., filter change frequency and shelter assembly and disassembly time are
also being pursued.

' 2.4.1 Force Protection Science and Technology Efforts

2.4.1.1 Goals and Timeframes. The goals of the protection subarea are to maintain a high level
of protection against CB warfare agents while reducing the physiological burden associated with
wearing protective equipment; to integrate CB protection with protection from environmental,
ballistic and other threats; and to provide a protective environment for personnel operating in
aircraft, armored vehicles, ships, shelters and other large-area enclosures. See Table 2-5. To
achieve these goals, physiological performance requirements key to the design and evaluation of
clothing and respirators are being established. New barrier and filtration materials, and
permeable fabrics to accommodate these performance requirements, are being developed and
evaluated. Regenerative filtration materials and techniques that would virtually eliminate the
need to replace collective filters are being explored.

Table 2-5. Force Protection Science and Technology Strategy

By 1996 By 2001 By 2006
*  Demo mask with 50% reduced |e Demonstrate regenerative filter prototype 1e Continuous
breathing resistance and 50% ¢ New chemical protective clothing, handware Operations filter
improved field of vision and footware materials transition to 21 CLW technology
e Demo Joint Service Battle Dress |e  Personal air conditioner backpack weighing '
Overgarment ’ less than 10 pounds i

2.4.1.2 Potential Payoffs and Transition Opportunities. Individual investments will result in
improved respiratory and percutaneous protection with reduced physiological and psychological
burden to the individual warrior. Improved air purification systems for collective protection
applications will allow for extended operations enclosures in a CB contaminated environment

[
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and reduce the logistics burden of filter exchange. Filtration technology has commercial
application to the chemical industry and for automotive applications.

2.4.1.3 Major Technical Challenges. Integrating CB protection into future warrior 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 cost, size/weight, agent life and interfacing with other equipment. Integral CB
protective clothing requires tradeoffs between minimizing thermal stress and moisture buildup
against agent resistance, weight/bulk and power requirements of cooling systems. Air
purification systems require tradeoffs with respect to size, weight and power requirements, as
well as longer life and minimal environmental impact. '

2.4.2 Force Protection Modernization Strategy

Forces cannot always avoid NBC hazards, therefore individual warfighting units must be
provided materiel to protect them from the effects of these lethal agents. Protection must be
effective against all known threats and not measurably degrade the performance of personnel,
weapons, or equipment. Total NBC protective measures, which consist of individual and
collective protection, allow our forces to maintain combat superiority in a contaminated
environment. A summary of protection modernization requirements is provided in Table 2-6.

The goal of the protection RDA area is to provide equipment which allows US forces to
operate in a contaminated NBC environment with minimal degradation of the warfighters’
performance. The near-, mid-, and far-term project efforts are aimed at maintaining current
protection levels while reducing physiological and logistical burdens. Table 2-7 provides an
overview of Joint Service and Service unique individual and collective protection RDA efforts
and Service involvement.

IPE consists of eye/respiratory and percutaneous protection: a mask with hood and
protective garments, boots, and gloves. The IPE issued to US forces protects against all threat
chemical agents. Its capabilities are routinely demonstrated with actual chemical agents in the
Chemical Defense Training Facility (CDTF), US Army Chemical School, Ft. McClellan,
Alabama.

Protective masks will be improved to provide greater user comfort and to reduce the
breathing resistance currently encountered. Mask systems will require increased NBC
survivability and compatibility with combat or personal equipment. Future respiratory systems,
such as the A/P23P-14(V)N and the XM45, will require enhanced compatibility with both life
support and tactical systems on 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.
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Tablé 2-6. Force Protection Modernization Strategy (Joint & Service Unique)

NEAR (FY96-99)

MID (FY00-04)

FAR (FY05-10)

Individual
Eye/
Respiratory

Joint -voice amplification;
laser/ballistic eye protection; improved
decontaminability, better comfort
(M40A1/M42A1)

Joint -Lightweight, expendable
protection system (DERP) compatible
with air crew life support systems -
Army -Aircrew mask compatible with
sighting systems and night vision goggles
(M48/49) '
Army -Improved compatibility with
aviation sighting/night vision systems;
protection against future threats agents
(ACPM)(XM45)

Joint -Reduced physiological
burden, improved comfort,
enhanced optical and
communications cooling
Navy -Improved complete
protection for all aircrews
(A/P 23P-14(V)N)

Marine corps -Light forces
protective mask

Joint -Advanced Integrated
Individual Soldier
Protection system (Future
Soldier System)

Joint -Improved multiple
agent protection

Army -Integrated
eye/respiratory protection
with soldiers system (RESPO
21

Individual
Clothing

Joint -Advanced protective suit
technology; lighter, improved agent and
flame protection; reduced heat stress
integrated with all respiratory and
micro-climatic cooling systems
(JSLIST)
- Joint -Improved foot protection
(MULO)
- Joint -Improved hand protection
(Improved GB Glove)
Army -Improved protection with self
contained breathing capability for special
purposes (STEPO-I)

burdensome protective suits;
improved foot and hand
protection/less burdensome
(JSLIST II)

Joint -Improved protection, less

Joint -Integrated multiple
threat modular protection
(chemical, biological,
environmental, ballistic
direct energy and flame)
Joint -Improved protection,
less burdensome protective
suits; improved foot and
hand protection/less
burdensome (JSLIST II
P3I)

Collective
Systems

Joint -Higher entry/exit rates, airlock
for litter patients (M28)

Joint -NBC protection for supplies
(NBC Covers)

Joint -CB Protection for tactical
hospitals (DEPMED) ‘

Air Force -CB hardening for air
transportable medical hospitals
(CHATH)

Navy -Backfit ships with contamination
free protected zones (SACPS)

Navy - Improved filters to extend filter
life, reduce maintenance and reduce
logistical burden

Marine Corps -Protection for all combat
vehicles and unit shelters

Army -NBC protection for tactical

Medical units (CBPS)

Joint -regenerable protective
filtration (fixed & mobile
platforms); reduces logistics
burden, size, weight, power
needs protects against future
threat agents

Army -Modular, reduced size,
weight and power for
vehicle/shelter collective
protection (AICPS)

Army -NBC protection for
Integrated Command Post

Joint -Advanced protective
filtration systems for Low
Observable vehicles; light
forces

Army -Integrated regenerable
JSiltration for vans, vehicles
and shelters

1. Joint Service programs are highlighted in BOLD, Service unique efforts are italicized.

-2. Where applicable, systems which meet requirements are listed following the entry.

2-13




(T T

Table 2-7. Force Protection RDA Efforts (Joint & Service Unique)

Category Nomenclature Status USA USAF USMC |USN
INDIVIDUAL PROTECTION: , .
Integrated - 218t Century Warrior Land Warrior (21 CLW) RDTE Rgmt Interest | Interest | Interest
Eye/ - MBU-19/P Aircrew Eye/respiratory Protection Production | Interest |Fielded [Interest |Rqmt
Respiratory (AERP) ‘
: - Disposable eye respiratory Protection (DERP) RDTE Interest | Rgmt Interest | Interest
- M48/49 Aircraft Mask RDTE Rqmt
- A/P 23P-14(V)N RDTE Rgmt Rgmt
- XM45 Aircrew Protective Mask (ACPM) RDTE Rgmt Interest | Interest | Interest
- RESPO 21 RDTE Rgmt Interest | Interest | Interest
- M40A1/M42A1 Production -| Rqmt Rgmt
- MCU-2A/P Production Rgmt Rgmt
Ancillary - Protection Assessment Test System (PATS) Production | Rgmt. - |Interest |Fielded |Interest
Equipment - Voice Communication Adapter Production | Rqmt Rgmt Fielded | Rgmt
Battlefield - CB Protective Overgarment Saratoga Production | Interest Fielded | Interest
Productive - Chemical Protective Undergarment (CPU) Production | Rgmt Int-NIR
Suits - Aircrew Uniform Integrated Battlefield (AUIB). Production | Rgmt Int-NIR
- Joint Service Lightweight Integrated Suit RDTE
Technology (JSLIST)
- Enhanced AUIB Rgmt Interest
— Lightweight CB Protective Garmnent Rgmt Interest Interest
-- Vapor Protective Flame resistant Undergarment Rgmt Interest
(VPFRU) ,
-- Advanced Battle Dress Overgarment (ABDO) * Rgmt Rqmt Interest
-- Advanced Chemical Protective Garment (ACPG) | * Rgmt
-- Multipurpose Overboot (MULO) * Rgmt Rgmt Rgmt Interest
-- Improved CB Protective gloves * Rqmt Interest | Rqgmt Interest
-- Groundcrew Ensemble (GCE) * Rgmt Rgmt Rgmt
-- CB Protective Firefighter Ensemble (FFEN) * Rgmt Rqmt
-- Firefighter suit-Combat (FIS-C) > Rgmt
Specialty -Suit Contamination Avoidance Liquid Protection Production | Rqmt
Suits (SCALP) '
- Interim-Self Contained Toxic Environment Production | Rgmt
Protective Outfit (STEPO -1)
- Improved Toxicological Agent Protective (ITAP) RDTE Rgmt Rgmt Interest | Interest
COLLECTIVE PROTECTION ‘ ’
Collective - CB Protected Deployable Medical Systems Production | Rgmt Rgmt Interest | Int-NIR
Protection (DEPMEDS)
Equipment - Chemically Hardened Air transportable Hospital RDTE Int-NIR | Rgmt
(CHATH)
- M20A1/M28 Simplified CPE Production | Rqmt Int-NIR
- Standardized Integrated Command Post System and | RDTE Rqmt
Tent (SICPS) and SICPS P°I
- CB Protected shelter (CBPS) RDTE Rgmt Interest
- Advance Integrated Collective Protective System RDTE Rqmt Interest | Interest
(AICPS) for Vehicle, Vans, and Shelters )
- Selected Area Collective Protection System Production Rgmt
(SACPS)
- Shipboard Collective Protection System (CPS) Production Rgmt
- Improved Shipboard CPS RDTE Interest | Interest Rgmt

Rgmt = Product requirement
Interest = Product Interest

Int-NIR = Product Interest, No Imminent Requirement

* - Sub-Product(s) of a Consolidated Joint Service Project
Rgmt, Interest = Sub-Product requirement or Interest
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Future protective clothing ensembles will be required for land, sea, air, and marine forces
to achieve reductions in bulk and weight without any loss of protection or durability. To satisfy
these needs, the four Services have consolidated their mission specific requirements into a first .
truly joint evaluation program for the next generation chemical garments--the Joint Service
Lightweight Integrated Suit Technology (JSLIST) program. New accessories, such as gloves
and footwear, are also required to execute missions and tasks which require greater tactility and
traction. Similarly, clothing systems for Explosive Ordnance Disposal (EOD) personnel are
required to enhance existing cooling and chemical protection systems without undue
physiological burdens.

Collective protection equipment (CPE) development efforts are focused on NBC
protection systems at the crew, unit, ship, and aircraft level which are smaller, lighter, less costly
and more easily supported logistically. New systems are required to make “clean” environments
more available for critical operations (i.e., where IPE otherwise places an unacceptable burden
upon the Service member in performing duties) and for essential rest and relief. Modernization
concentrates on: (1) improved air filtration methodologies, (2) advanced technologies integrated
into power and ventilation for systems that offer a significant improvement in logistics, (3)
applications on essential vehicles, vans and shelters (4) improvements to current shipboard filters
to extend filter life, and (5) benefit applications on essential spaces on Navy ships. Efforts are in
place to support major weapons systems developments such as the V-22 Osprey, the Comanche,
and Armored Systems Modemization.

2.4.3 Joint Service Force Protection Programs

Joint programs are shown in Table 2-6 as bolded entries. A detailed description of Joint
IPE and CPE programs is at Annex B.

Individual Pro_teclion

Eye/Respiratory. The M40 and M42 masks (for individuals and armored vehicle
crewmen, respectively) are undergoing the final stages of fielding to replace their M17 and M25
series counterparts. The new masks offer increased protection, improved fit and comfort, ease of
filter change, and better compatibility with weapon sights, and a second skin which is compatible
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 and Marines are also
fielding the Protection Assessment Test Systems (PATS) to provide users of the M40 and M42
mask with a rapid and simple means for validating the fit and function of the mask to ensure
readiness. The Navy and Air Force are evaluating the feasibility of utilizing PATS with its MCU-
2/P series mask.

The Navy, in coordination with the Marine Corps, is leading an effort to equip all
forward deployed fixed and rotary wing aircrew with improved chemical, biological, and
radiological (CBR) protection. The CBR ensembles will feature off-the-shelf items, such as the
A/P23P-14(V)N respirator assembly. The Army, in cooperation with the Marine Corps, has just
completed a product improvement program for the M40 series mask. The Air Force continues to
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field Aircrew Eye-Respiratory Protection (AERP) systems to protect aircrews from CB hazards.
This system compliments the recently fielded lighter weight aircrew ensemble. Fielding of the
M40 series masks for the Army and Marine Corps is currently underway.

Mid- and far-term, research is focused on improved charcoals and filtering technologies,
~ as well as improved masks for light and special operations forces (SOF). Far-term plans include
the RESPO 21, 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.

Clothing. In the area of full body protection, the JSLIST is underway to coordinate the
selection of advanced technology chemical protective materials and prototype ensembles. The
program originated as a US Marine Corps 6.2 and 6.3 demonstration of chemical protective
materials and garment designs. In August 1992, the Service Project Managers for chemical
protective clothing agreed to combine their programs, using the initial Marine Corps data base
and other R&D efforts. Requirements for chemical protection, durability, heat stress reduction,
launderability, concept of use and flame protection vary by Service and mission.

The clothing systems will utilize new material technologies from both domestic and
foreign sources and material components used in the designs can be varied to support Service
unique requirements. There will be one overgarment design, one design for a primary garment,
and an undergarment design. The scheme will minimize the number of suits and maximize inter-
Service compatibility.

Merging development efforts will eliminate unnecessary duplications and allow each
Service to leverage those technologies which offer the best merit and performance. Materials
which meet Services’ requirements will be placed on a qualified materials list to encourage
multi-source competition and to provide surge capability. Variations in suit design will be
minimized to gain economies of scale in production and a vital industrial base.

The Army, in coordination with the other Services, and as a part of JSLIST, is
conducting a development project for a Multipurpose Overboot to replace the current black
vinyl overboot with a boot that has greater durability, better traction on all surfaces and -
improved protection. A similar effort is underway for an Improved CB Protective glove which
will have better tactility and protection. Both project schedules are being executed in parallel
with the JSLIST program.

In the mid-term, the Army in coordination with the other three Services, is developing an
Improved Toxicological Agent Protective (ITAP) ensemble for EOD and depot operations in
Immediate Danger to Life and Health (IDLH) contamination concentrations. The ITAP will
incorporate improvements in material and design and includes a one-hour supplied air bottle
systems which can be switched to a filtered air respirator when operators exit the area of high
contamination. A Personal Ice Cooling System (PICS) is being developed for use with the
ITAP. The ITAP and PICS will be Joint Service programs. In addition, the Army is working
with the Air Force on a chemical protective firefighter’s suit leveraging the technology from the
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JSLIST program. Detailed system requirements and program plans are currently being
coordinated among the Services.

In the far-term, efforts will focus on integrated protection'for “The 21* Century Land
Warrior System.” This next generation technology will be directed toward integrating CB
protection into a system which will also provide environmental, 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, and can be incorporated into fibers, fabrics and semi-permeable membranes
are being developed using biotechnology as well as the more conventional approaches.

" Collective Protection

The Services are fielding the NBC Protective Shelter for Tactical Medical Unit -

| (DEPMEDS) to significantly improve our medical readiness (Chapter 3) and developing the

Chemical/Biological Protective Shelter (CBPS) to provide clean areas for selected combat and
combat support personnel. ‘

Near-term collective protection efforts, such as the Advanced Integrated Collective
Protection System (AICPS) will provide protection against future CB threats and offer size,
weight, and energy reduction. They will also provide transportability and maintainability
enhancements and decrease system set-up times. The Navy ICPS will increase the shipboard
filter life (from the current one or two years) to at least a three year Service life, providing
millions of dollars of cost savings over the next five years.

2.4.4 Service Unique Force Protection Programs

Service unique programs are shown in table 2-6 as italicized entries. A detailed
description of the Service Unique IPE and CPE projects is presented in Annex B.

Individual Protection

Eve/Respiratory. The Army is developing the M48/49 protective masks to replace the
M24 aviator mask as a product improvement to the M43 mask. The M48 will be for Apache
pilots and the M49 for general aviator use. They will be lighter and offer enhanced protection
and compatibility with night vision and aircrew system. The Air Force has developed the
Disposable Eye/Respiratory Protective (DERP) Mask for short term and emergency uses.

In the mid-term, the Army will replace the M43 mask for the general aviator with the
Aircrew Protective Mask, XM45. The XM45 will be lighter and less expensive than the M43
and feature CB protection without the aid of force ventilated air.

Clothing. The Aircrew Uniform Integrated Battlefield (AUIB) and the Chemical
Protective Undergarment (CPU) are approved for procurement. The AUIB is a flame resistant
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CB protective uniform which is lighter and less bulky than previous ensemble configurations.
The CPU, which has been adopted by armor crews, is worn under the Nomex coverall.

~ The Army has also completed fielding the Interim-Self-Contained Toxic Environment
Protective Outfit (STEPO-I). The STEPO-I was introduced for limited EOD and depot
operations in contamination concentrations which are of Immediate Danger to Life and Health
(IDLH).

Collective Pfotection

The Air Force has recently introduced the Chemically Hardened Air Transportable
Hospital to enhance medical readiness. The Army has introduced the M20A 1/M28 Simplified
CPE to provide CB protection and environmental control to existing structures. The new
simplified CPE provides liquid agent resistance and allows for expansion of the protected area.

The Nayy now includes the Collective Protection System (CPS) on all new construction
ships. Currently the DDG-51, LHD-1, AOE-6 and LSD-41 ship classes are being built with
CPS. The Navy also has the capability to backfit CPS on ships already in Service. The Selected
Area Collective Protective Systems (SACPS) is currently being installed on selected LHA-1
class ships. CPS utilizes special filters to remove NBC contaminants from the atmosphere. Air
inside the zone is maintained at a higher pressure than the outside air to prevent leakage of
contaminants into the protected zone. 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.

2.5 DECONTAMINATION

When contamination cannot be avoided, personnel and equipment must be
decontaminated to reduce or eliminate hazards after NBC weapons employment.
Decontamination systems provide a force regeneration capability for units that become
contaminated. Modular decontamination systems are being developed to provide
decontamination units with the capability to tailor their equipment to specific missions.
Technological advances in sorbents, coatings, catalysis, and physical 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 and Service unique programs.

2.5.1 Decontamination Science and Technology Efforts

2.5.1.1 Goals and Timeframes. The goal of decontamination RDA is to develop technologies
that will eliminate toxic materials without performance degradation to the contaminated object
and with being environmentally safe. See Table 2-8. This area includes decontamination of
personnel, individual equipment, tactical combat vehicles, and facilities. The current
decontamination technologies being pursued include enzymes, catalysts that improve reactivity,
decontaminants that are effective in both fresh and brackish water, reactive coatings, and
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improved reactive sorbents. 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.

curneyny

‘Table 2-8. Decontamination Science and Technology Strategy

By 1996 ' By 2001 By 2006
o Demo improved sorbents |e  Sensitive Equipment Decon|e Demonstrate environmentally safe,
e - Aircraft Interior Decon Systems sensitive equipment and decon materials
procedures (non-system) |e Improved decon material to {® Demonstrate enzymatic decon
replace DS 2 e New self-decontaminating materials

2.5.1.2 Potential Payoffs and Transition Opportunities. The payoff from enhanced

= - decontamination materials and systems will be new non-corrosive, non-toxic, non-flammable,
{ : and environmental safe decontamination systems suitable for a timely 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. Reactive
coatings may, in the future, allow the continuation of combat operations without the need to
disengage for decontamination. Dual use potential for environmental remediation, especially
those dealing with pesticide contamination, is being exploited.

o oay
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2.5.1.3 Major Technical Challenges. There is no suitable technology to decontaminate
avionics or electronics. The technical difficulties associated with this effort have been increasing
the activity of the decontaminants and developing systems that effectively clean all surfaces and
materials, are non-corrosive, and are environmentally safe. Reduction of the manpower and
logistics burden of decontamination also remains a significant challenge.

2.5.2 Decontamination Modernization Strategy

e -

Decontamination systems provide a force regeneration capability for units that become
contaminated. Existing capabilities rely upon the physical application and rinse down of
decontaminants on contaminated surfaces. Existing systems are effective against a wide variety
of threat agents, yet are slow and labor intensive, and present logistical, environmental, and
safety burdens. To improve capabilities in this functional area, the Joint Services place emphasis
. upon new decontaminating technologies which reduce existing manpower and logistics
requirements. They are safer on the environment, the warfighter, and equipment. Table 2-9
shows the roadmap for modernizing decontamination systems in DoD.
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The goal of the NBC decontamination program area is to provide technology which
removes and detoxifies contaminated material without damaging combat equipment, personnel,
or the environment. Research and development of non-corrosive, all-agent multipurpose
decontaminants and decontaminating systems for combat equipment, aircraft, personal gear, and
skin remains a priority. Alternative technologies, such as sensitive equipment decontamination
- methods and large scale automated decontamination systems, and catalytic coatings and
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sorbents, attract strong interest across the four Services. Table 2-10 provides an overview of
Joint Services and Service Unique RDA efforts and Service involvement.

Table 2-9. Decontamination Modernization Strategy (Joint & Service Unique)

dispenser (increased vehicle
throughput)

Army -High pressure hot water
washing and decontaminate
scrubber capability; reduced
water, labor, and logistic burden
(Modular Decon System)

equipment

NEAR (FY96-99) MID (FY00-04) FAR (FY05-10)
Skin and Joint -Less Caustic and Joint -Non-caustic, non corrosive
Equipment (| Damaging to Equipment decontaminate for personnel and
Decontam- || (M291/M295) equipment
inants Army-Higher efficiency decon
methods
(Sorbent Decon)
Navy- Less caustic capability
Bulk Joint -Non-caustic, non- Army -environmentally acceptable Navy -Contamination resistant
Decontam- || corrosive easy to store replacement for DS-2 . . shipboard materials
inants multipurpose decontaminants | Navy -Enzymes for chemical agent . | - --:.- = -
decontamination .
Expedient Joint -Auto-releasing coatings; Joint -Self-decontaminating auto
Delivery reduces skin contact hazard & releasing coatings; reduces man-
Systems labor ' power and logistic requirements
requirements eliminates skin, contact hazard
Army -Advanced non-aqueous self-
strip coating o reduce water and
labor requirements .
Deliberate [l Joint -High pressure water Joint - Non-aqueous capability for | Joint -Rapid large scale automated
Delivery wash; mechanical scrubber; electronics, avionics and other decon capability; reduced
Systems improved decontaminate sensitive manpower and logistic burden

Joint -Vehicle interior decon
capability

Army -Waterless decon capability for |l
electronics and avionics

1. Joint Service programs are highlighted in BOLD while Service unique are italicized.
2. Where applicable, systems which meet requirements are listed following the entry.

Table 2-10 Decontamination RDA Efforts (Joint & Service Unique)

‘Category Nomenclature Status USA USAF USMC |USN
Personnel - M295 Individual Equipment Decontaminating | Production | Fielded Interest Interest | Interest
Kit
Combat - M17A2/A3 Lightweight Decontamination Production |Fielded |Interest |Fielded | Interest
Equipment, System :
Vehicles, and |- XM21/XM22 Modular Decontamination RDTE Rqmt Int-NIR Int-NIR | Int-NIR
Aircraft System (MDS) .
- M17 Diesel Lightweight Decontamination RDTE Int-NIR Rgmt Interest
System . :
- Decontamination of Sensitive Equipment RDTE Rgmt Interest Interest | Interest
Decontaminant | - Sorbent Decontamination System RDTE Rgmt Interest Rgmt Interest
Solutions and | - Joint Chem-Bio Decon RDTE Rgmt Interest Interest | Interest
Coatings

Rqnut = Product Requirement
Interest = Product Interest
Int-NIR = Product Interest, No Imminent Requirement

* = sub-Product(s) of a Consolidated Joint Service Project
Rqmt, Interest = Sub-Product Requirement or Interest
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2.5.3 Joint Service Decontamixiation Programs

The Army has developed the M291 skin decontamination kit as a replacement to the
M258A1 decontamination kit for all Services, and is currently introducing the M295 for
improved personal equipment decontamination. The M295 provides the warfighter a fast-and
non-caustic decontamination system for personal gear. The Army and Marine Corps will be the
first Services to field the M295.

In the near- and mid- term, DoD continues to research new multi-purpose
decontaminants as a replacement for bulk caustic Decontamination Solution 2 (DS2) and
corrosive Super Tropical Bleach (STB). New technologies, such as sorbents and enzymatic
foams are being explored and may offer operational, logistics, cost, safety, and environmental
advantages over current decontaminants. It should be noted that present shipboard chloride
based decontaminant solutions pose an unacceptable corrosion risk to Naval aircraft. 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
provide for sensitive equipment decontamination at mobile and fixed sites. Additionally, there is
interest and research in self-stripping coatings which can reduce or eliminate the necessity of
manual decontamination. A detailed description of the Joint Service decontamination projects is
presented in Annex C. '

2.5.4 Service Unique Decontamination Programs

In the near- and mid- term, the Army is developing the Modular Decontamination
Systems (MDS) to enhance vehicle and crew weapon decontamination. The MDS will support
deliberate decontamination for ground forces and possess mechanical scrubbing and improved
decontaminant dispensing capabilities. It will also offer a reduction in size, weight, logistics
burden, and workload requirements over existing decontamination systems. Similarly, the

- Marine Corps is exploring alternative man-portable decontamination systems and is considering

the feasibility of converting the gasoline powered M17 Lightweight Decontamination System
(LDS) with a lightweight diesel engine. A detailed description of the Service Unique
decontamination project efforts is presented in Annex C. :
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2.6 NON-MEDICAL CB DEFENSE REQUIREMENTS ASSESSMENT

* No technologies or methods are currently available for large area
decontamination. Investigations are planned over the next year to determine whether
large area decontamination is feasible, and if so, whether it is required. Over the past
year, the Services have worked together to improve the Joint orientation of NBC defense
requirements. The work being accomplished will positively impact the equipment fielded
in the near future. More emphasis needs to be placed on the Warfighting CINCs’

-requirements as input for equipment research and development. This is necessary to

ensure that future equipment meets the needs of the Joint battlespace environment.

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

e Focusing and prioritization of chemical and biological detector programs to ensure that
resources are leveraging the most promising technologies and are not diluted by

excessive Service umque requuements

e Developing advanced individual protection ensembles which minimally degrade an
individual’s performance for all tasks performed in contaminated environments.

o Identifying Joint and Service unique requirements for collective protectibn programs.

¢ Determining adequacy of funding for advanced decontamination systems, and review of
requirements for large scale decontamination systems.
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3.1 REQUIREMENTS

DoD maintains a robust medical research and development program for NBC defense.
This program has resulted in the fielding of numerous products to protect and treat service
members. The DoD program to stockpile biological defense products has been smaller than the
chemical defense effort, but has received greater emphasis in the past two years.

Specific initiatives programmed to improve NBC medical readiness include:

Chemical warfare agents include vesicants, nerve, blood and respiratory agents, while
biological agents include bacteria, viruses, rickettsia, toxins, and physiologically active
compounds. The nuclear threat includes the use of a single or small number of crude nuclear
weapons as well as conventional explosive devices mated with intensely radioactive sources.

Technology Barriers: It is not always possible to evaluate the efficacy of-
countermeasures for CB agents in personnel. Future threats may involve genetically engineered
biological weapons that may be easﬂy produced highly lethal, difficult to detect and resistant to
conventional therapies.

Challenges in the Medical NBC Warfare Defense Programs

Medical prophylaxis, pretreatment, and therapies are necessary to protect personnel from
the toxic or lethal effects of NBC threat agents. DoD has fielded a number of medical
countermeasures, which greatly improve individual medical protection and treatment, and
diagnosis.

DoD complies with all Food, Drug and Cosmetic Act requirements. The Food and Drug
Administration (FDA) has traditionally required large-scale field trials in man to demonstrate
efficacy of drugs and biologicals prior to licensure. There are, however, legal and ethical
constraints that preclude such efficacy studies for CW and BW countermeasures. Field studies of
efficacy cannot be performed, since exposure to CBW agents does not occur naturaily. The high
lethality and/or toxicity of CB agents also makes it unethical to perform the controlled human
efficacy studies usually required by the FDA for product licensure (e.g., tests of effectiveness of
the product against the threat in humans). For these reasons, many CB countermeasures are
likely to remain in Investigational New Drug (IND) status. IND products must be administered
under provisions of an approved protocol and with written informed consent. In contingency
situations, the DoD can request a waiver from the FDA from the requirement for written
informed consent. DoD continues to work with the FDA to ensure that all DoD products are
safe, efficacious, and available to the soldier when needed.



The medical NBC defense research programs discussed in this section are divided into

chemical, biological, and nuclear areas of research. Table 3-2, at the end of this chapter,
provides a summary of the medical NBC defense programs and planned modernization program
over the next fifteen years.

3.2 MEDICAL CHEMICAL DEFENSE RESEARCH PROGRAM

The mission of the Medical Chemical Defense Research Program (MCDRP) is to

preserve combat effectiveness by timely provision of medical countermeasures in response to
Joint Service CW defense requirements. Detailed descriptions of the MCDRP are in Annex D
(Section D.1).

3.2.1 Goals

e Maintain technological capability to meet present requirements
and counter future threats:

[ L]

Determine sites, mechanisms of action, and effects of exposure to chemical warfare
agents with emphasis on exploitation of neuroscience technology and dermal
pathophysiology -

Identify sites and biochemical mechanisms of action of medical countermeasures
Exploit molecular biology and biotechnology to develop new approaches for medical
countermeasures : :

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

e Provide individual-level prevention and protection to preserve fighting strength:

Develop improved prophylaxis, pretreatment, antidotes, and therapeutic
countermeasures

Develop skin protectants and decontaminants

Identify factors that influence safety and efficacy properties of candidate
countermeasures

Develop and maintain preformulation, formulation, and radiolabeling capabilities

e Provide medical management of chemical casualties to enhance survival and
expedite and maximize return to duty:

Develop concepts, and recommend therapeutic regimens and procedures for the
management of chemical casualties

Develop diagnostic and prognostic indicators for chemical casualties

Develop life-support equipment for definitive care
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3.2.2 Objectives
The objectives of the program differ with the varying threats:

 For vesicant agents the objective is to develop a pathophysiological data base on
vesicant chemical agents and develop a working hypothesis on how damage occurs at the
cellular level. Used with associated technologies, this approach will enable the
formulation of definitive pretreatment and treatment strategies, and is expected to
produce a realistic concept for medical prophylaxis, immediate post exposure therapy
and topical protection.

» For nerve agents the objective is to field a safe and effective advanced anticonvulsant
nerve agent antidote, and develop and ﬁeld a more effectwe enzyme reactwator for use
with the Mark I kit. e

» For blood agents the objective is to develop and field a safe and effective cyanide
pretreatment.

*  For the respiratory agents the objective is to develop approaches to prophylaxis and
therapy by understanding pathophysiological changes after agent exposure.

3.2.3 Threats, Countermeasures, Technical Barriers, Status, and Accomplishments

The classical threat categories include: blister/vesicant agents (e.g., sulfur mustard [HD]
and lewisite), nerve agents (e.g., soman [GD], VX), blood agents (e.g., cyanide), and respiratory
agents (e.g., phosgene). The threats, however, are not restricted to commonly accepted classical
agents. Novel agents may be developed by potential adversaries. Additionally, current threats
include the possibility of the use of combinations of chemical agents with other chemical agents,
biological agents or nuclear weapons. The ability to provide timely and effective medical
countermeasures to new threats depends upon maintaining a hlgh level of technologlcal
capability.

The countermeasures include pharmaceuticals, medical equipment, specialized materiel
or medical procedures, and concepts for training, doctrine, and organization. Medical
countermeasures are designed not only to prevent lethality, but to preserve and sustain combat
effectiveness in the face of combined threats from chemical and conventional munitions on the

- integrated battlefield by:

* Prevention of the effects of chemical agents (e.g., pretreatments prophylaxis, topical
' protectants);

* Far-forward treatment upon exposure to chemical warfare threats (e.g. antidotes),

* Chemical casualty care (e.g., diagnosis, therapy and management).
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3.3 MEDICAL BIOLOGICAL DEFENSE RESEARCH PROGRAM

The mission of the Medical Biological Defense Research Program (MBDRP) is to
develop medical countermeasures to deter, constrain, and defeat the use of biological agents
against US Forces (DoD Directive 5160.5, May 1985). Annex D (Section D. 2) and Annex E
contain detailed descriptions of the MBDRP.

3.3.1 Goals

» Protecting U.S. forces’ war fighting capability during a biological attack.
 Reducing vulnerability to validated and novel threats by maintaining a strong technology
i base. The program is directed against agents of biological origin that are validated
military threats, but can adapt to newly identified threats.
» Providing medical management of biological warfare casualties.

3.3.2 Obieciives

In accomplishing the goals of the MBDRP, efforts are focused on three objectives (see
also Table 3-1 for descriptive summaries of medica_l biological defense countermeasures):

* Prevent casualties with medical countermeasures (through the use of vaccines, toxmds
drugs, and other medical treatments);

* Diagnose disease (through the use of forward deployable diagnostic kits and
confirmation assays); and

» Treat casualties to prevent lethality and maximize return to duty (through the use of
antitoxins drugs, and other medical treatments).

In addition to requirements derived from Army sources, the MBDRP must respond to
requirements of other Services as specified in the Joint Service Agreement.

3.3.3 Threats, Countermeasures, and Technical Barriers

A biological threat agent is defined as a living micro-organism or toxin that can cause
disease or death in humans and be intentionally disseminated. Principal threats include protein
toxins, bacterial agents, viral agents, and neuroactive compounds. The ease and low cost of
producing a biological agent; the difficulty in detecting its presence and protecting (and treating)
its intended victims; and the potential to selectively target humans, animals, or plants conspire to
make defense against this class of weapon particularly difficult. Biological agents can produce
casualties over an area of thousands of square kilometers. Biological agents can also be used
with devastating effect in combination with nuclear, chemical, or conventional weapons.
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Table 3-1. Medical Biological Defense Countermeasures
VACCINES

o Live, attenuated vaccine. A vaccine produced by altering the genetic information controlling
infectivity or replication of the threat organism. The altered organism can be safely inoculated into
humans when formulated into a vaccine.

*  Vectored vaccine. A portion of the genetic information of a biological threat agent is introduced
into an organism (the vector) that does not cause disease in man. A vector organism may provide
protection against both the vector and the biological threat agent.

e Synthetic vaccine. A bidengineered protein or naked gene from a threat organism that is not toxic
nor capable of replication. The bioengineered product will provide protective immunity similar to .
the natural agent.

*  Microencapsulated vaccines. Vaccines incorporated into a chemically defined matrix that allows
for vaccine time release and vaccine delivery to target organs within the body. - '

TREATMENT

*  Human monoclonal antibodies. Use molecular genetics to produce large quantities of human
monoclonal antibodies (the body’s natural defense against disease) against biological threat agents.
The human monoclonal antibodies will be used to treat battlefield casualties.

*  Cytokine strategies. Cytokines are biologically active soluble factors which modulate the behavior
of other cells in the body. The ability to control the cytokine response will allow medical personnel
to treat some biological threat agents. ’

DIAGNOSTIC TECHNOLOGIES

* Immunological technologies. These tests are easy to use, compact, rapid (minutes) and require no
logistic support. These tests are currently used in out-patient clinics and doctor’s offices.

*  Nucleic acid technologies. Nucleic acid tests, specifically the polymerase chain reaction (PCR),
are extremely sensitive and specific. Nucleic acid tests identify the disease causing organism by
its genenc signature.

Cr_iticél‘elements of Medical Biological Defense include the ability to rapidly identify an
agent and the ability to provide prophylactic and/or therapeutic protection from the agent.
Often, the most effective countermeasure is pre-deployment active immunization.

The current MBDRP includes the following research areas for the development of
medical countermeasures: -

~* Characterize biochemistry, physiology and morphology of biological threat agents;
* Define the molecular biology of the threat agent;
* Investigate the pathogenesis and immunology of the disease;
* Determine the mechanism of action of the threat agent in a model system;
* Define the sites and mechanisms of action of candidate solutions;
» Establish safety and efficacy data for candidate solutions;
* Demonstrate the validity of candidate solutions.
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Technical deficiencies in the private sector include the lack of highly regulated
containment facilities to support biological defense research and scientific expertise in biological
defense. These factors restrict the depth of expertise, facilities and support available. This has
become a critical issue in light of personnel and programmatic downsizing initiatives, and the
additional emphasis that is being placed on out-sourcing MBDRP work. The technological and
scientific basis for biological defense can be quickly eroded.

3.4 MEDICAL NUCLEAR DEFENSE RESEARCH PROGRAM

The mission of the Medical Nuclear Defense Research Program (MNDRP) is to conduct
research in the field of radiobiology and related matters essential to the support of the
Department of Defense and the Military Services.

3.4.1 Goals

» Sustain combat capability, increase survival, and minimize short- and long-term health
problems associated with ionizing radiation alone and in combination with other weapons
of mass destruction. .

» Address operational requirements that require expertise in either radiation biophysics or
biology.

* Maintain core of expertise to meet current research requirements and to counter future
threats. :

3.4.2 Objectives

The objectives of this program are to maintain a coherent radiobiology research program
- that addresses every aspect of military medical operational requirements for dealing with
radiation injuries. This includes programs in casualty management, prevention of radxatmn

injury, maintenance of performance, and radiation hazards assessment.

3.4.3 Threats, Countermeasures, and Technical Barriers

The most likely nuclear scenarios are those involving the deployment of relatively low-
yield nuclear devices targeted at either a military installation or a sensitive political target (e.g.,
the seat of government or large population center). In such scenarios, personnel can be expected
to be exposed to the prompt radiation of the initial event as well as to chronic exposures
resulting from the residual radioactive contamination. Because the nuclear weapons inventories
of our adversaries are expected to be small, it is possible that the number of nuclear weapons
deployed will be small and that they will be augmented by the use of larger stockpiles of
biological or chemical agents.

A fundamental limitation to an effective medical response on a nuclear battlefield has
historically been the incompatibility between the requirements of sophisticated medical response
strategies and the huge scale of the casualties expected in massive exchange. However, if the
- attack is limited to one or at worst, a small number of events, the ability to provide intensive,




e N

-
i
b

sophisticated medical and other support is highly credible because of the availability of
uncompromised treatment/research centers and medical evacuation capabilities.

The ability to provide a credible medical response to a nuclear event depends on the
availability of appropriate therapeutic strategies, trained medical personnel, and advanced
treatment facilities; all of which are currently available. The ability to sustain and improve these
capabilities within DoD depends on maintaining a core of scientific radiobiology talent that
continues to address these issues.

The primary technical barriers are:

» extending advanced treatment strategies from blood-forming organs to the gut;
 examining dose rate effects, with an emphasis on chromc exposures assocxated with
operations in heavily contaminated areas; -
» addressing combined effects scenarios such as the toxicological and radiologica] effects
- of depleted uranium munitions wounds.

Table 3-2. Medical NBC Defense Programs and Modernization Strategy -

Improved anti-emetic strategies

Pharmacological abpfoach to synapse
deficits

New generation immunomodulators
for multi-organ injuries

Cognitive performance enhancing
pharmaceuticals

NEAR (FY96-98) MID (FY99-03) FAR (FY04-09)
Medical - Polyclonal antibody therapy Mouse-Human monoclonal antibody | Nucleic acid therapy
Biological therapy
Defense ¢
Genetically engineered vaccines -Drug therapy for toxins Multi-agent vaccines
Proteosome delivery
Medical - Multi-chambered Autoinjector Advanced Anticonvulsant Catalytic Scavengers for Broad
Chemical Range of CW Agents
Defense
Topical Skin Protection Nerve Agent Antidote System Reactive Topical Skin Protectant
(NAAS)
Establish feasibility of Catalytic Cyanide pretreatment
Pretreatments for Nerve Agents ,
Medical - Identification of cytokine for platelets | Combination immunomodulator Molecular strategies to reduce
Nuclear therapies radiation-induced cancer/
Defense : mutation
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* DoD lacks adequate vaccines to protect US military forces.

SOLUTION: Procure and stockpile sufficient quantities of vaccines needed to inoculate
US forces in accordance with DoD Directives. In FY96, DoD will release a request for
proposal to obtain a prime systems contract for the acquisition of vaccines. In addition,
DoD will complete an assessment of vaccine requirements and update vaccination policy
for U.S. forces in order to define the cost and scope of the program. .
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4.1 INTRODUCTION

Nuclear, biological and chemical (NBC) defense logistics support is a critical area that
requires extensive coordination and integration. Two Joint organizations exist to coordinate
actions in this area: the Joint Services Coordination Committee for Chemical Defense
Equipment (JSCC-CDE) and the Joint Service Materiel Group (JSMG). The JSCC was
chartered under the Joint Priorities and Allocations Board (JMPAB) during Operation Desert
Shield/Storm. The JSMG was established by the Joint Service Agreement (JSA) of August
1994. While both the JSCC and the JSMG have been chartered to address NBC defense logistics
issues, there are differences in their emphasis. The JSCC is primarily a war-time agency, charged
with recommending allocations of NBC defense equipment among the four Services in time of
war. It last met in January 1995. The JSMG’s empbhasis is on ensuring a smooth transition from
research and development through production to fielding, sustainment, and retirement. It is also
charged with developing and maintaining the Joint Service NBC Defense Logistics Support
Plan.

During 1995, the Assistant to the Secretary of Defense (Atomic Energy) tasked the
JSMQG, through the Army as Executive Agent, to develop plans to consolidate NBC supply
depots and maintenance facilities. The plans are scheduled for completion by March 1, 1996.
This effort requires substantial data regarding DLA and Service facilities used to store and
maintain NBC defense equipment, in addition to the data gathered for this report.

DoD has consolidated the procurement of Joint Service Lightweight Integrated Suit
Technology (JSLIST) from the Army and Marine Corps O&M accounts to the DoD CBD
program investment accounts, to be consistent with the previous transfer of Air Force and Navy
funds to the same accounts. :

Three problems remain from last year regarding the accountability and management of
NBC defense item inventories. (1) The Services continue to have very limited asset visibility of
consumable NBC defense items below the wholesale level. This remains a problem, and has the
full attention of the senior managers in this community. (2) The Defense Acquisition Board
(DAB) tasked the Joint NBC Defense Board to recommend secondary item procurement policy.
The Services still procure consumable NBC defense items through multiple, separate, and
distinct funding authorizations, as discussed in section 4.6, Funding, of this chapter. (3) The Air
Force and the Army continue to divide the responsibility for accountability and management of
NBC defense equipment between two offices. For example, in the Air Force, requirements are a
responsibility of the Office of the Civil Engineer, while inventory status is a responsibility of the
Deputy Chief of Staff for Logistics. This division of responsibility continues to hinder data
collection of data for this and other reports. Within the Army, program management of NBC
defense items that are classified as major end items is a responsibility of the Deputy Chief of
Staff for Operations and Planning, whereas management of items classified as secondary items
and inventory status is a responsibility of the Deputy Chief of Staff for Logistics. Automated
systems allow accurate inventory management of the Army major end items, but not yet for

~consumable, secondary items at retail level.

4-3



4.2 NBC DEFENSE LOGISTICS MANAGEMENT

Currently, NBC defense logistics management is in transition. The Joint NBC Defense
Board has only recently begun to exercise full authority in this area. The JSMG, which reports
to the Joint NBC Defense Board, has been charged with coordination and integration of logistics
readiness and sustainment. Although the JSMG and its Secretariat have been established, the
lack of a dedicated budget and dedicated manpower in the logistics area continues to hinder this
office in fully exercising their responsibilities.

The DoD NBC defense community is in transition, it continues to rely heavily on the
Defense Logistics Agency (DLA) and the Army Materiel Command (AMC). DLA and AMC are
the inventory managers or National Inventory Control Points (NICP) for the vast majority of
NBC defense items in all four Services. They have responsibility for industrial base development,

acquisition and storage of wholesale peacetime and sustainment wartime stocks ‘They remain

responsible for maintaining dedicated Service wholesale war reserve sustainment stockpiles.
Stocks in wholesale accounts would back-up unit-held Service stocks. Both DLA and AMC will
remain key players in the future NBC defense logistics management system. The Joint NBC
Defense Board, through the JSMG, will provide coordination and integration, based upon all
Services’ and Commanders-in-Chiefs (CINC)s’ inputs. DLA and AMC will continue to provide
services such as raw data collection, inventory control, and a distribution infrastructure. Exact
details of this endstate have not been articulated, but will be addressed in a JSMG study to be
conducted in FY96.

Service inventories of NBC defense items are maintained at unit level using either manual
records or a subordinate headquarters- or installation-level automated system. Stocks held at
wholesale level are maintained using a separate automated system. Currently, there is little
connectivity between the two systems.

For example, the Air Force uses an automated system called Standard Base Supply
System (SBSS) to track and monitor supply transactions and stockage at installation level. This
system does not provide for connectivity to other installations to link logistics databases. When
items are issued to gaining units at an installation, they are generally transferred from SBSS
records to non-automated unit records. Additionally, accountability of only selected NBC
defense items (i.e., protective masks) is entered and routinely tracked on SBSS. Other NBC
defense items, because of reduced logistics coding requirements, are maintained only on non-
automated unit records. To correct this deficiency, the Air Force established the Mobility
Automated Inventory Tracking System (MAITS) to provide a semi-automated tracking system
for Chemical Warfare Defense Equipment (CDE) items. MAITS has provided for increased Air
Force Staff asset visibility for installation CDE stocks; but it does not provide information flow
directly into the wholesale data bases. This system will, however, provide an interim Air Force
CDE logistics tracking net until current Air Force automated databases are linked under the

DoD Total Asset Visibility (TAV) program. While other Services sub-automated databases have

different names, their problems are similar. As a result, there is limited Service-level asset
visibility for NBC defense items. However, the Services are addressing this deficiency under the
auspices of TAV, a long-term initiative, which will link existing DoD logistics automated
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systems. Again, the intended endstate envisioned by the JSMG will address this issue in an effort
to display a “big picture” of the inventory status.

DoD is in the process of updating the Joint Service Industrial Base Assessment of the
NBC Defense Sector. This study, which was last conducted in 1993, will be updated and
published in 1996. This effort is currently gathering data prior to assessing the health of the
sector. The last sector study confirmed that the NBC defense industrial base sector is composed
of primarily small to medium-sized companies. The continued reductions in overall DoD NBC
defense equipment procurements have had a severe impact on this sector. Many firms have left
the defense market or restructured since the last sector study. We are beginning to see some
diversification; however, many of these companies are still dependent on military requirements
and sales for their survival. Hence, this sector remains fragile. One measure the DoD is using to
sustain this base is the “War Stopper” program. Selected NBC defense items, to include the
Battle Dress Overgarment (BDO) and atropine autoinjectors, continue to be included in the
“War Stopper” program, for which Congress provides specialized funding to sustain designated
industrial base capabilities. :

4.3 QUANTITIES, CHARACTERISTICS, AND CAPABILITIES

The results of the data collection efforts are compiled in Appendix 1 at the end of this

~ chapter, Logistics Readiness NBC Report Data. The data in the tables in the appendix are shown

jointly and by Service (and DLA-owned stocks). The numbers in Appendix 1 reflect the efforts
of the Services over the last several years under the past system of individual Service '
procurements and Cold War-era war requirements. Table 4-2-1, therefore, represents a roll-up
of individual Service requirements rather than an integrated and consolidated DoD NBC defense
effort. The ideal endstate we envision is using the Joint NBC Defense Board coordinating a top-
down procurement based on the Services’ requirements. Table 4-2-2 reflects those stocks
acquired by DLA and AMC for the purposes of replenishing service requirements in the event of
short-term contingencies. Because they represent stocks for replenishment rather than for
readiness, quantities detailed in Table 4-2-2 are not included in total figures of Table 4-2-1.
Also, Table 4-2-2 contains less items than Table 4-2-1 because DLA and AMC do not stock all
items that are in Table 4-2-1; they stock only those items listed in Table 4-2-2.

Under the provisions of Title X of the FY95 Defense Authorization Act, Service
Secretaries are responsible for, and have the authority to conduct, all affairs of their respective
Departments. Some of the Service Secretaries’ functions are supplying, equipping (including
research and development), training, and maintaining. Hence, the Services develop quantitative
and qualitative requirements for NBC defense items independently.

The items listed under Nomenclature are the currently fielded NBC defense items in one
or more of the Services. The Wartime Requirement quantities in Table 4-2-1 are those
computed by the Services based on DoD’s initial strategy for responding to two nearly
simultaneous major regional conflicts (MRC). These quantities DO NOT represent the total
requirements to execute a two MRC scenario, but a risk-assessed initial stockage level needed
until industrial base suppliers can ramp up production to fill the difference. The Army figures
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include the Army War Reserve, Operational Project stocks, and major subordinate command
(MACOM)-directed unit level contingency stocks. The Wartime On-hand quantities are wartime
stocks being held by the Services. Table 4-2-2 presents the quantities of stocks held by AMC
and DLA at the wholesale level for peacetime and wartime use. Quantities On Contract are
those quantities for which a Service or agency has submitted a requisition or purchase order but
has not received the requisitioned items. Finally, the quantities depicted as Estimated
Procurements are quantities the Services have forecast for procurement, if sufficient funds are
available. These procurements at first appear to exceed the requirements. In fact, the quantities
represent estimated requirements needed to replace wartime and peacetime consumption of
NBC defense assets, to include training use and shelf-life expiration. It must be emphasized that
these are based on major command estimates of requirements. Actual procurements will be
based on funding available during the appropriate time frame.

4.4 LOGISTICS STATUS

During data collection for the FY95 report, information on the inventory status of the
same list of fielded NBC defense equipment was compiled. From this data, 80 items this year
were reviewed extensively. NBC defense items such as batteries, mask hoods, and filters were
considered as a subset of the primary item for risk assessments, and hence not reviewed
separately. Quantities required for wartime needs were then compared to quantities currently on-
hand. The wartime requirement was based on the strategy for responding to two nearly '
simultaneous major regional conflicts. These numbers are taken from Table 4-2-1 and its
associated tables. Characteristics and capabilities of selected fielded NBC defense items are
" discussed in detail in Appendix 2 of this chapter. The following items have been added to the
FY95 report: _

 MBU-19/P AERP (Mask) . M21 RSCAAL (formerly XM21 RSCAAL)
+ Auto Liquid Agent Detector » CWU-66/P Protective Ensemble
* Tetracycline * Belt, CB agent resistant

* M90 Automatic Mustard Agent Detector

A number of programs were deleted due to replacements and obsolescence. These
included the Navy Chemical Protective Overgarment and Mark V mask, the C1 filter canister,
and the M 18 general purpose filter. All gloves, from 7 mil through 25 mil, are assessed in the
FY95 requirements under “Gloves, 25 mil”. Trainers were taken out of the assessment process
since they do not reflect wartime service requirements. Batteries and power supplies for
chemical agent detectors were not assessed as separate items; any issues involving batteries will
be reflected as part of their associated parent agent detectors. Other subcomponents of end
items (such as nitrogen cylinders, mask carriers, the multiman intermittent cooling system
(MICS) vest) were removed from the assessment and included with the parent end item.

Of the 80 items extensively reviewed, 49 items were assessed. Assessed items were
ranked as low, moderate, or high risk based on Service data as of September 30, 1995. “Risk” is
defined as the probability that a shortage in the wartime requirement would exist which would
severely impact a Service's capability to respond to a contingency. Shortages were calculated by
comparing wartime requirements to wartime on-hand quantities in Table 4-2-1. Low risk is
assessed if less than a 15% shortage existed or at least 85% of the wartime requirement was
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currently on-hand in service inventories. Moderate risk is assessed if a 15-30% shortage in the
wartime requirement existed or the percentage of the wartime requirement of on-hand quantities
is between 70-84%. An item is assessed as high risk if the quantity on-hand is less than 70% of
the wartime requirement. Table 4-1 contains exhibits which provide the complete results of the
assessment. Programs rated as high or moderate risk are discussed in greater detail at Appendix
3 to this chapter. A comparison between the years is shown in Figure 4-1.
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Figure 4-1. Fielded Chemical and Biological Defense Items Data Assessment

In comparison to FY94 report data, the percentage of the FY95 report’s items in the low
risk category dropped from 57% to 52%. The percentage of items in moderate risk increased
from 9% to 18%, while the percentage of items in the high risk category decreased from 34% to
29%. These changes reflect two general trends: (1) from low to moderate risk, and (2) from
high to moderate risk items. Masks, gloves and boots moved from high to moderate and low
risk in general due to increased fieldings of the mask modernization program of the four
Services in addition to decreasing inventory requirements due to smaller manpower. Two
exceptions are the M43A1 aviator mask, which increased from low to moderate risk due to
increased requirements; and the Air Force’s MBU-19/9 PIHM aviator mask, which is still being
fielded. Decontamination apparatuses (the M11 and M13) moved from moderate and high risk
to low risk, respectively, due to increased inventories.

BDOs moved from low to moderate risk. The shelf life of much of the BDO inventory is
reaching its end. There are insufficient procurement funds planned for future replacements,
which threatens a smooth transition to the JSLIST program. M256A1 detection kits and M8
paper rose from low to high risk, due to increased (revised) requirements and no corresponding
increase in procurement orders.

Medical NBC defense items have risen from low to high risk. Both shelf life issues and

increasing the inventory to accommodate the Reserves and Guard units has increased the risk. A
more in-depth discussion on these items is included at Appendix 3.
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Table 4-1. Logistic Assessments: Major NBC Defense Items

Contamination Avoidance/Detection Equipment

Items ’ Assessment Remarks

Detection Kit, M256A1 High Replacing expired shelf life items

MS8 paper High “.; | Replacing expired shelf life items

Individual Chemical Agent Detector ‘| Moderate | Modernization Item; still fielding

Chemical Agent Alarm, M8AL1 Moderate Procurement curtailed

Chemical Agent Monitor High Modemnization Item; still fielding

Chemical Agent Protective Detection System (CAPDS) Low

M90 Automatic Mustard Agent Detector High Modernization Item; still fielding

Chemical Warfare Directional Detector, AN/KAS-1 Low Modernization Item; still fielding

M21i Remote Sensing Chemical Agent Alarm (RSCAAL) | High Procurement curtailed

NBC Reconnaissance System “Fox”, M93 High Procurement curtailed

Water Testing Kit, M272 High Procurement curtailed

NBC Marking Set, M274 High Low demand by Services

Individual Protection

Items | Assessment l Remarks

Masks

M17 Series, General Purpose Low Being replaced by M40 (USA/USMC);
Replaced by MCU-2A/P (USAF/USN)

M40, General Purpose Low »

M42, Tank Low Replaces M25A1 mask

Mask, MCU-2 series Low Moderate

Mask, M43A1, Apache Moderate Modernization Item; still fielding

Mask, MBU-19/9 AERP Low Replacing MBU-13/P; still fielding

Mask, AR-5/AP22-P2

Suits

Battle Dress Overgarment (BDO) Moderate End of shelf life approaching

Saratoga Suit Moderate Modernization Item; still fielding

Chemical Protective Undercoverall Low

Navy CPO/Mark III | Low

CWU-66/P Not Assessed

Gloves/Overboots

Chemical Protective Gloves (7/14/25-mil) Low

Green/Black Vinyl Overshoes (GVO/BVO) Low ' )

Chemical Protective Footwear Covers Low Being replaced by GVO/BVO

Disposable CP Footwear Covers Low ' :

CP Socks Low Phase-out item

Note - Only selected Low Risk programs are displayed for information purposes.
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Table 4-1. Loéistic Assessments: Major NBC Defense Items (Continued)

Collective Protection

Items Assessment | Remarks

Shelter, Collective Protective, M51 High Risk increased due to maintenance
Shelter, Collective Protective, M20 High Procurement curtailed

Portable Collective Protective System Low

Survival Collective Protective System-2 Low Risk lowered due to small requirement
Decontamination Equipment

Items Assessment | Remarks

Skin Decontamination Kit, M258A 1 Low Being replaced by M291

Skin Decontamination Kit, M291 High Modernization item; prod. difficulties
Individual Equipment Decontamination Kit, M295 High .| Low demand by Services
Decontaminating Apparatus, M11 Low

Decontaminating Apparatus, M13 Low

Lightweight Decontamination System, M17A2 Moderate Modernization Item; still fielding
Power Driven Decontamination Apparatus, M12A1 Moderate Risk increased due to maintenance
A/EBZU—S Decontamination System Low

Medical Defense

Items Assessment | Remarks

Nerve Agent Antidote Kit (NAAK) Low

Atropine Autoinjector High Low inventory for Reserve/Guard units
2-PAM Chloride Autoinjector Low

Nerve Agent Preventative Pyridostigmine (NAPP) Tablet High Low inventory for Reserve/Guard units
Convulsant Antidote Nerve Agent (CANA) High Low inventory for Reserve/Guard units
Biological Warfare Vaccines High Prime contract for development,

production, FDA licensure, and storage
planned

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

In peacetime, NBC defense equipment is necessary to conduct training so that personnel
are familiar with the use of the equipment and are confident that it will provide the necessary
protection when used correctly. i '

Individual protection items are maintained at the unit level. For the most part, items are
used in peacetime for training and are drawn from contingency stocks. This requires units to
maintain both training and contingency stocks. For selected items such as chemical clothing,
contingency utility is lost when the item is used for training. Because peacetime training
requirements are met in this manner, major commands do not track training equipment
separately from wartime stocks. The Services, however, have indicated that adequate NBC
defense equipment is on-hand to conduct training.

Individual medical chemical defense items (i.e., Nerve Agent Antidote Kits (NAAK),
Convulsant Antidote Nerve Agent (CANA), Nerve Agent Preventative Pyridostigmine (NAPP)
tablets, or more commonly Pyridostigmine Bromide (PB) Tablets) are no longer stored at the
unit level (with the exception of those items in Sets, Kits, and Outfits). The Army and the Air
Force centrally fund and manage those items through the U.S. Army Medical Materiel Agency
(USAMMA). At the start of FY96, consolidated packs known as Division Ready Brigade
(DRB) Sets will be shipped to Installation Medical Supply Activities or Medical Logistics
Battalions for storage. Upon deployment, the set will be issued to the deploying unit, which will
contain NAAK, CANA, and PB tablets for each soldier. One DRB Set contains the appropriate
items for 5000 soldiers. The DRB Set components will be stored separately, since the PB tablets
must be refrigerated and CANA requires controlled substance storage requirements. Due to the
current “investigational new drug” status held by the PB tablets, this component will continue to
be centrally stored for issue only upon approval of Headquarters, Department of the Army.

4.6 FUNDING

In accordance with the NBC defense management initiatives outlined in Chapter 1,
funding of RDT&E and procurement has been centralized in a Defense procurement line
defense-wide account beginning in FY96. However, operations and maintenance (O&M)
funding for NBC defense materiel has NOT been consolidated at the DoD level. Therefore, for
non-major (secondary) end items (i.e., much NBC defense equipment, including individual
protective clothing, decontamination kits, detection kits, and filters for protective masks and
collective protection systems), each Service continues to separately fund replenishment and
sustainment of NBC defense equipment. Depot maintenance and contractor logistics support for
some of the low density major items, including the NBC Reconnaissance System, are O&M
funded. These appropriations are not included in the Joint NBC Defense Program in accordance
with the JSA.

Funding of NBC defense items in War Reserves that are classified as secondary items is a

significant issue. The funding of these items in War Reserves is not in the Joint NBC Defense
Program. The requirements for these items are developed by each Service. Funding of War
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Reserves Secondary Items (WRSI) is made from Congressional appropriations made into the
Defense Business Operations Fund (DBOF) from transfer of Services’ O&M funds. The
Services choose not to release their Total Obligation Authority (TOA) to fund the DBOF for
these items. For example, replenishment of NBC defense items in Army War Reserves will
require substantial funding from 1999 through 2006 as these items reach their maximum
extended shelf lives. To replace the Army’s current required inventory of BDOs with the Joint
Service Lightweight Suit Technology (JSLIST) Advanced Battle Dress Overgarment (ABDO)
will require funding of $120 million annually to replace its existing BDO inventory and to build
required initial stockage and minimum sustainment (War Reserve) stock to meet the current
Defense Planning Guidance; however, only $50.3 million has been programmed in the FY 97-01
Program Objective Memorandum (POM) for limited unit level wartime stocks to high priority
units.

In FY95, the Joint Service Materiel Group (JSMG) conducted an assessment to - -
determine the most effective means to consolidate the different funding approaches of the
Services. This assessment successfully addressed procurement programs, and some programs
previously resourced using O&M are undergoing funding transfers to the DoD procurement line.

Under the current acquisition procedures and DoD guidance to minimize wholesale
stockpiles, procurements are based on funded Service requisitions. The Services remain
responsible for program funding to replace NBC defense equipment wartime stocks.
Procurement is usually based on economic buy quantities (a consolidation of all Service
requisitions) to provide the best value to the government. Some procurements of non-critical
items, however, result in significant delays in delivery to the requisitioner because of the time
required to produce economic buy quantities.

4.7 INDUSTRIAL BASE

In 1993, DoD conducted the first ever joint service industrial base assessment of the

. NBC defense sector. This report, titled Nuclear, Biological and Chemical Defense Sector

Study: A Joint Service Industrial Base Assessment, was published in February 1994. This study
concluded that the composition of that portion of the industrial base supporting NBC defense
was unstable. In June 1994, DoD published an action plan to correct problems identified in the
report. The JSMG is currently conducting an update to the Nuclear, Biological, and Chemical
Defense Sector Study to be completed in FY96. This study will evaluate the effects of earlier
DoD actions and determine if there are, and will be, sufficient industrial base capabilities to meet
DoD’s NBC defense requirements.

Preliminary results of the forthcoming show that the industrial base has not significantly
strengthened in the past two years. There is a potentially strong base for NBC defense materiel;
however, actions need to be initiated to offset firms that have ceased production of critical

components because of reduced requirements and a downsized DoD.

These assessments indicate that the NBC defense industrial base sector is primarily
supported by small- to medium-sized highly specialized companies dedicated to producing
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military unique products with little or no commercial utility. These companies have become
dependent on Service demands and sales for their financial survival. Selected NBC defense items
(BDOs, chemical gloves, and nerve agent autoinjectors) have been designated as critical to
combat operations because of low peacetime demand, high wartime use, and the fragile
supporting industrial base. As a result DLA established, with OSD approval, a “War Stopper”
program to sustain key industrial base capabilities, utilizing industrial preparedness funding
under PE 07080110.

Recent changes in the NBC warfare threat and reduced DoD requirements are severely
threatening the viability of this sector. DoD is reviewing its industrial base strategies regarding
this sector. DLA and AMC, in conjunction with the Services, are developing industrial base
approaches which will ensure sustainment of key or critical manufacturing processes and
capabilities. From the review of these cited documents, the industrial base can provide the NBC
defense items needed on the battlefield. Industry representatives have reviewed the Joint Service
Sector Study and commented favorably upon the plan. As a result, a genuine partnership has
been initiated. Industry has developed an extensive list of recommendations to secure that
partnership. Some of these recommendations are achievable, while others may be too optimistic.
It is important to emphasize the need to move quickly and confidently into partnerships that
offer both best value to the government and sound logistic planning for the future. Further
delays imperil a defense sector that is only barely stable. '
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* DoD lacks a joint, integrated system to maintain asset visibility of NBC defense
equipment below wholesale level, and lacks a standardized war reserve program for NBC
defense equipment. Resourcing the procurement and sustainment of wartime stocks of
individual protective equipment, decontamination Kkits, and detector kits remains the
responsibility of the Services.

SOLUTION: DoD established the requirement for asset visibility and reviewed existing
systems and procedures, both for peacetime reporting and war time reporting. The
Services and DLA are addressing the NBC defense asset visibility deficiency under the
auspices of the Total Asset Visibility initiative. Little progress occurred in 1995.

Progress has been made in 1995 in the transfer of resourcing procurement programs for
new NBC defense equipment, previously resourced using Services’ Operations and
Maintenance (O&M) accounts, to the DoD procurement line for some programs.

Though the Services continue to be responsible for determining war reserve
requirements and managing their inventories, the sustainment of these stocks is a
significant resourcing issue. The Services are reluctant to program scarce O&M funds
for the DBOF to replenish WRSI, including NBC defense items. Considering these
secondary items collectively as a single principal item would allow funding to be
transferred to a procurement appropriation under the DoD Financial Management
Regulation. It also would allow resource management of this significant portion of NBC
defense items to come under the purview of the Joint NBC Defense Program.

There are a number of initiatives under study in the FY96 Joint Service NBC Defense

- Industrial Base Assessment that should lead to closer ties with industrial partners. These
actions are vital toward improving the overall NBC defense sector of the DoD industrial
base. Support from DoD and Congress will be an important issue in implementing these
recommendations and in stabilizing the NBC defense sector of the DoD industrial base.
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The following charts represent the four Services and Defense Personnel Support Center
(DLA) requirements, on-hand quantities, quantities on contract, and the next three years of
planned procurement. In the US Navy’s case, there is no data for the projected three year
procurement or on contract. This is due to that service’s desire to purchase the majority of i 1ts
equlpment and supplies from other services on a year-to-year basis.

4-15



756691 pISOLI 9TY'v61 0 9TS'6LE 880'96¢° €TL8-09T-10-00CF Oy ‘'dOOH
61TES TLS'ES S¥0°06 0 L6V 0EL' 1 LLEILY'I €Lv6-681-10-0¥TF d/VT-NDW 404 "A0O0H
STLt tses $996 0 821°€01 0L979¢1 £868-098-00-0vZ¥ (1VSTW d404) SW (O0H
951y £L8¢ 209 0 LvL'SS 0S9°'LS 6698-120-00-0PCy (bZTW d0d) LW "GOOH
S00°CTy 8£6 'SP S€6 LOI1 0 622°08C°1 T€T'890°1 0Z¥0-666-00-0vTH (LT 9Od) TVS ‘QOOH
000°01 000°01 0 000°sT 006€ 000°0S — 1IVAV 1ON JOL4AVAyV ‘WINOD ASVIN
€15'89¢€ 1$8°L9¢ £2S61¥ ol1'e6l TIE'e66'S vPLTE6'S 8206-111-10-S1+8 JIA0D LINTIH 4O
NOILDALOYUd OSIN
' 000°001 000°001 0 000°S€ 0 eECLLT — IVAV 10N NIMS ANOD3S NSV
0 0 01¢1 0 9SvT 611 TIVAV 1ON d43V ‘€I-NGIN ASYIW
£1-NEN saoeidoy 90S LYlE TOET ELIS 60¥6 T8L6-6E€-10-SLP8 WHId 6/61-N9W
€90°¢ 168°C1 £81°0¢ 0 SI¥'66¢ E0'16¢ 66TE-LTE-10-0vTy QIMMVZ-NON SYIN
0 - 0 veT 8l 1] 601°S9 0S6'¥v S19¢-¥87-10-0¥TH dV/T-NON DISYW
[2%% 1744 88 0 826'S1 op8'vl EvPe-SLI-10-0vTY drT-NONW ISYIN
000°L1 0 0 186¢ LSOS 69-9969-80C-10-0¢vZH AHOVJYV '€V NSVIA
0 0 999°1 1 0 640821 8€0'€6 99-¥900-8SC-10-0pLY MNVLI TV NSV
0 968°0€1 8P SEl 0 ¥19'960°1 895°026 £9-1900-8ST-10-0¥CY OYIN ‘gD MSYI
TV Aq paoejdoy 0 0 0 0 TTI091 00€°TY 75-1518-¥66-00-0¥T MANVL TVSTA ISYIN
dV/T-NOW 0TVELI A padeiday |0 0 43 0 oy LyL'S1 (WY8EY-9LL-00-0vTY YOLVIAY $TW SV
ObIN Aq pase|day 08 0 0T 0 9v9'PE0’l Y&Z43 0CT-L10T-EPI-10-0vTY IVLIN 8D SYIW
MSYIA 40
609'62 [AZAT3 LT6 LY 0 yLE'LSY 8¥0°S6S $0-1052-8¢1-10-S148 TIN L STIAOTO dO
099°101 ThsS'Sol $98°0¢1 0 6Cy 8SL'E TLLESTT 00-L6bT-8E1-10-S148 TIN v1 SSAQ0TD dO
$80°092 £26'89C 1vbvee 0 LY9'61ETI $65°789'L 0Z-L1SE-€€0-10-S18 TIN ST STA0TD dD
(T34 ¥ST PSL 0 99¢ 'St 'Ll £0-50Z1-085-00-0€¥8 YIA0D dvaAMLOO0L dSIU
SOAD/4 Aq padeiday y1e81 SZ0'61 868'ST 0 TIRZ4K3 £Ev6 16€ (D8L6S-1T0-10-0Ev8 SYFA0D YvIMLOO0d dO
wayt Ino-aseyq $T0'61 ST0'61 L99°61 0 1IL'sSy 686 v1 691€-00-10-S1+8 SAD0S dO
SLEOIS 8LETIS 00L'0Z9 0 061°62¥'S 916 LLS'Y S8-vLEE-L1E-10-0EV8 S1008/0 TANIA N3O89
SAAOTD/SLOOHUUUAO
SLIVIT st T69°€El1 0 ov6'Sti L6L101 8106-090-10-S1+8 AdVI NYAMTEIUIY
ssa1301d ug uisa) ‘paidxg %06 | 0 0 0 0 L19°L91 00009 POCLIC-0v0-10-S1v8 | (TIVIIA0D JIANN) | NYVW
96 AT parajdwod Asaaljaq 0 0 0 000°0% 878'LE 00088 pSPE-8TE-10-SLY8 d/99-NMD "LINS
L6Ad ut 1SITSI Aq 3dejday 0 0 0 0 195'y0p TS6'LYT (W)06Z8-¥1T-10-S18 €IW D0 dD'LINS
L6Ad ut LSITIST Aq ade[day 000°0C 000'0Z 0 066 8Z¢ 1e10°6sy 000'$S9 9L-ELSL-EEE-10-SI¥8 VOOLVYVS ‘dD ‘LINS
SO 10§ sseyaund auwil UQ 0 0 0 0 SEll 0 1269-0£1-66-S1+8 AW ‘Lidg "LINS
L6 A Ul LSITISS Aq aoe[day o9ee’ll FESI KA 0 €T LE [TAI 171€-0¥0-10-S148 TIVITAODYIANN ‘dD
- 8¥S'ILI 616 L91 009°T62 0 rL0T6'E L60'9LE'Y LE-PESL-TEL-10-S1¥8 143S3d-0NVI dD ‘LINS
Furyoeozdde pua 9JiT JIoYS 809°08T LL918T L0T'E6E 80L91 0SSELl'Y S9Z'0SI'S LO-00L1-LET-10-S18 (0ag) OWVD dD ‘LINS
SINAIWIVOIAAAO

AANLVIONTINON

vie( 110day DN ssaulpeay sansido] julof ‘[-Z-p dqeL

4-16




0 0 0 0 [37] (1% 1€99-PEE-10-5999 TYVOSd 1T
0 0 0 0 0¥001 160°€1 TIVAV 1ON 19d INGOV WAIHD aNI
0 0 1 0 119 8689 $880-¥€1-10-5999 TLON 113 1S3l 4dlvm
] 0 0 3 9101 SPLE $S65-¥C1-C1-5066 VLT 135S HAVIN O8N
0 0 0 0 341 344 TIVAV 1ON WALSAS NODJ3d O8N
0 0 0 0 1.€ Ive 955C-v62-10-5999 SAdvd
S S002T 1 191 1SS0l 16081 €SI#-661-10-5999 JOLINOW IN3IOV WIHD
) 0 0 0 0 ) 980Z-¥1€-10-5999 | INAOV AINOITOLNYV 13d
0 0 0 0 3€8 ots Z9Cr-LpI-10-558S 1-SV/NV 'daMD
8 8 ] 0 SYT0L 889°1Y £295-501-10-5999 TVEN 'YV WUV 1V
0 0 3 0 96p1 9%6 $96L-010-10-5999 INIDSOHd 38Nl
LvES LLESY YIL9 0 XAKTAM 106'689'1 6258-050-00-5999 8W 93dvd 13d
T0L'8S €1LCS Z8EEll 0 Z6v'81S 8T1°¢LC 6855-922-10-5999 6W "d93dvd 13d
00079 0009 TISTIL 0 911'Ese V6761 7868-6¥0-10-5999 “6W '93dvd 13a
050'92 €88°9C 6¥9°9¢ 0 631°LEl 8€6 TLE YO6F-EE1-10-5999 TV9STW 11 13d
NOILDALAd TYDINAHD

) 0 0 0 60€°6C 018's¢t 9961-22E-10-59¥8 v 1SIS9Y €0 1138
0 0 0 0 08 [13 AAOPI+-862-10-0VCF (NELSAS 100D) SOIA
€0 8SY 092 ¥V vOE 6€5 0 €08'65L'C EOLVLLE S1EC-611-10-0vTF 7D 'NVD dalid
L€28 TSLS T61'€C 0 87L'T6 869°191 981L-LZ1-00-0vCY TVOIW 'NVD dalL1id
0SL'89 99v'99 PESSOL 0 ¥E0'12C 1 8969EV'1 9205-591-00-0vTP IVEIW 138 9al1id
NOILLDAL0YUd DSIN

AANLVIONIWON

(penunuo)) eje( 1oday DN ssoulpeay sonsi3o] yuiof “I-Z-p AqBL

. G

s iriatl

4-17



TIVAV 1ON

0 0 0 0 706'L0S 70L'ST ANIMOAOVAL3L
00ZT 00¢ 00zT 989°The 080'€€9 TL8T6ET 1560-7LT-10-5059 VNVD
00¥€E 00¥€ S8hp $80°167 86105 7002€0'1 £06L-8L1-10-5059 VL ANINIDILSOdIdAd
00L'SE 00L'8€E 6EE'SY 1S59b- 998 pI8'1 YIL6LY'T 8PTE-STI-10-5059 1AVHAINOTHD WVdT
0052y 00SZy - 66175 09095 T70°'8LCT 106 ¥89°C £806-926-00-S059 fNIOLNY aNIdOdLV
0 0 0 90E°€r9 6¥T TES'T 99L'SZ5'T 6166-¥L1-10-50L9 DIN MVVN
INTNAINOA TVIOIAAN

0 0 0 0 9911 S79 $522-991-10-0PCY 0T '&/0D WAL TaHS
0 0 0 0 1 81 6S9L-¥p0-10-0vZY 101 QOW T3aHS 05NN
0 0 0 0 1 -1t SOPL-S1E-10-0ETY VT-SAS d/0D TVAIANNS
0 0 0 0 0 T- €16L-¥81-10-0EY T-SAS /O "IVAIAYUNS
0 0 0 0 007 002 TIVAV ION SAS /0D 318V.LU0d
0 0 0 0 [ SiL vy 1-9$8-00-0vZH ISW 'd/0D "JAL13HS
NOILLDA10¥d FJALLDATT0D

) 0 0 0 TLvl 6151 8896-926-00-062F IVZIN 'vaad
0 0 61 0 101 88 0998-¢S1-10-0€TY SAS NOD3a 8-NeLv
) 0. 33 0 LSYE €y $T7S-€0t-10-06Y LIN'SAS O3d 1A/1
0 0 0 0 (Y& 0z ¥870-29¢-10-06CF 49aMO0d INJgd0S Add
0 0 0 0 60€ 61L 1Lv0-S52-00-0189 | ALIYO THOOdAH WNIDTVD
81 81 9T 0 0T ¥6¢ 91€L-865-00-0189 JLINOTHOOdAH WNIAOS
0 ) v 0 90LS 3733 £€599-L62-00-0589 HOVa'18 dOY1 ¥3dns
) 0 0 0 ¥9EOF 1687T¢ TIVAV 10N NVOEIW '25a
vESI 79L1 L161 0 9ET12e 61S61¢ 0L8P-£5L-00-0589 VD § tsd
oLy v19 6Ll 0 1091 TTTPEL L78V-€SL-00-0589 1O €1 1°¢sa
LT'el oLY'el 1¥S'61 0 LL9'EST LYE'TEL vn_v.mm—.—c.onmv €I dvddVv NOD3d
91¢6 9996 8ZS'LI 0 S08'9¢1 $79'sTl 8191-0CL-00-0£Zv TTIN 'dvddVv NOJ3a
1096 A&l 8S0'9€C 0 P 1601 ZIE9PI'T S061-9L2-10-0£Cp T6ZW 'L NOD3d
S1E 101 9LL'911 000291 0 057586 $S6'9Y9 ¥86€-101-10-06CF TV8STW "L NOJ3d
JINTINJINOA NOLLYNINVINODAA

n. R B .

4-18




0 0 0 1560-¥LT-00-S0S9 VNVO
0 00099 1961 £06L-8L1-10-95059 VL ANINIDILSOAINAd
0 605061 61 8YTE-STI-10-S0S9 1NV FANOTHD WVd-T
0 699'661 80vS £806-926-00-S0S9 YOLOAINIOLNY ANIdOYLY
0 891°ZLT 65TST 6166-¥L1-10-S0S9 IMAVN AVVYN
0 0 0 $STT-991-10-0vT 0CN /0D "4l 13HS
. INTNJINOFA TYIIAAI /NOILDTLOYd FALLDATIOO
nW_S [ 0 yTIP-LE1-10-0£TP €I "dvddv NOJdd
EIVIC ] 0 8191-02L-00-06Cy TTW "dvddv Nooad
00£'98 0 0 C061-9LZ-10-08¢y T6T LI NoDad
006'1¢ 0 0 ¥86€-101-10-062F TV8STIN "LIM NODad
. INTINJINOd NOLLVNINVINODAA
0 - Jo Jo v961-€€1-10-5999 | TV9STW 'L 13d
NOLLDALAA TVIINIHD

0 0 (FAK]] PESS-LIZ-10-S198 1STA SOIN
SHPT'9T1 0 0 S1€T-611-10-0vT 7O 'NVO 441114
[3433 0 0 981L-LT1-00-0PZ¥ IVOIN "13S 431114
0L698S 0 0 9Z05-591-00-0vZ¢ TVEIN '13S 9L
1€8°0S 0 0 L868-098-00-0vTy (QINV.L) SN ‘QO0H
STl 0 0 6698-120-00-0¥Tv (d1v) LW'AOOH
9T SEL 0 0 0ZY0-666-00-T¥Py LI 404 TV ‘dOOH
000%S9°C 0 oLL'TET 8206-111-10-S1+8 JIA0D LANWTIH dO
NOILOALOUd DSIN

0 08T vE 00Z'SL Y6vT-8€1-10-SIv8 YINIT STAOTO
$66'SC1 0 1182 T0SZ-8€1-10-51¥8 IN L SIAOTO dD
0 0 815296 L6PT-8E1-10-S1+8 TIN $1 STAOTO O
0 0 0 608Z-T8L-00-S1v8 SLYISNI IAOTO 4D
FIIRZENS 0 1€9°LTY'1 LISE-££0-10-S1$8 TIN ST STA0TID dO
0 0z6'01 o1L'601 S0T1-085-00-0€$8 YFA0D AVAMLO04 dSIa
899°¥S6 0 LSY'TET 8L6S-120-10-0¢¥8 SYIA0D 4vVAML00d dD
0 0 11L'SSY 691€-0+0-10-S1$8 SAD0S 4O
96S ¥SET 0 8¥9'989 yLEE-LI1E-10-0EV8 S1004/0 TANIA NUD/A14
SHAOTOH/SIO0MITAO

0 0 osL'Ly 68T8-¥1T-10-S1¥8 ©IW 00 'dD "1INS
0 0 906'C1 8106-0v0-10-S18 HdVI NYAMTEILIVY
0 066'8L1 0 9L-ELSL-EEE-10-S1¥8 VOOLVdVS dD ‘1iNs
0 0 789'CT 9E1€-0p0-10-S1¥8 TIVIIAODYAANN 4D
0 0 FAS 4 +80€-¥TE-10-S1+8 143s3a °1Ins
SIL'LTET 0 L10T 9pES-LTE-10-S1¥8 14353a ‘1Ins
LY TLY'L 80L°91 8LS'L9 L0-00L1-LET-T10-S1¥8 {(0adg) OWNVI dD '1INS
SINTFWAVOUIAO

ONHION; &~ i

IOV pue VI £q PloH SH901S :B1e( 3110d3y DN Ssauipeay sosido] “Z-z-p dqelL

[ERRL o TIN

POVl

T

3 .\‘- " .
EE———y e )

4-19



$10'v0Y $95°60% 0L0'6%Y 0 766 69S W'L9t'L Siez-611-10-0vTY TI 'NVOUAL T
LET'S ISL's T61°ET 0 8L'C6 869°'L91 981L-LT1-00-0vCY TVOIN 'NVO daLTId
0$L'89 9999 $£8°501 0 06¢'0¢01 0£S°0EE’1 9205-591-00-0¥TY TYEITW L3S ¥aLlid
256'691 vISOLL 9Ty ¥61 0 9ZS'6LE 880°96€ | ZS1€-9LE-10-0¥TY Ot ‘GOOH |-
STLT £ST'8 $99°6 0 061°201 €EL'SYI L868-098-00-0vCP (1VSTIN 404) S ‘QOOH
K2 £L8°E $209 0 866'€S SI'LS $698-120-00-0¥C¥ ($TW 40 LN ‘AOOH
S00'CP 8E6 S¥ YIE'LY 0 LE6'T80'1 0ET+96 0T0-666-00-0vTY (1N 404 TV ‘AO0H
SOL'TST £€0'25C LLT'10E 0 101°261°¢€ LS98TLE 8206-111-10-S1+8 YIA0D LINTEH 4O
NOLLOJALOUd DSIN
000°L1 0 0 0 186°¢ LSO'S 69-9969-802-10-0v Ty FHOVAY €PN SV
0 0 99911 0 9LETTl 101°S8 99-¥900-85T°10-0¥TY MNVL YN SV
0 968'0¢1 SEH'SET 0 ¥19'9L8 895°1€9 £9-1900-85T-10-04TY OYIN '8 DISVIN
ZVIN Xq padeidal dutag 0 0 0 0 8£8'8S1 00€'CY TS-15L8-966-00-0¥TY JNVL TVSTIN SV
1VEPIN Aq padejdal dutag 0 0 0 0 S19°6¢ L8Y'SI P8EY-9LL-00-0VTV YOLVIAY vZA MSYIN
0v 4q padejdas Jutag 0 0 0 0 000796 IST6IS 0Z-L10T-EVI-10-09T¥ TVLIW 8D NSV
MSVIA 4D
0¥9'cz 059'CC o9zt 0 $66'STI 178°0L1 +0-10S2-8€1-10-S1+8 TN L STAOTD D
001°18 001°18 001°18 0 $75'697'1 005'282 00-L6vT-8€1-10-S148 TN 1 STA0TO 4D
S0S'65T SLI'89T TIE8IE 0 [ A ZAK) 99p'LED'S 0Z-L1SE-€€0-10-S1¥8 TIN ST STA01D dD
SOAD/4 Aq pade|day 81791 62691 968°12Z 0 08L0ET'l 0 8L65-120-10-0¢48 SYTA0D YVIMLOO4 dO
0Z0°12¢ 8S1°1Z¢E 129°1vE 0 8¥6'98%'C L¥$'000°€ S8-vLEE-LIE-10-0EV8 SLOOW/O TANIA N3O/ T
SHAOTH/SLOOHYIAO
86¢'ILI 698'L91 00¥°C6T 0 €0S'S6L'T €08°101°C €SES/LYES-LTE-10-S1P8 1¥3SFd-ONVI 4D °LINS
Zunydeoidde 3ji] JIays jo pug SYI'EvT 8L6 8¢EE 0 SSS'L8T'T 8SL'8S0°t £0-00L1-LET-10-S1¥8 (0ad) OWvD dD°LINs

126'9¥C

eje 1oday DEN Ssoulpedy sonsi8o] Auty “e-z-p dqeL,

SINTFIWIVOUIAO

4-20




VNVO

0 0 0 989°TT 185719 76 02€'1 1685-L€1-00-5059
0 0 0 S80'167 veY YTy 112716 £06L-8L1-10-5059 8V1 ANINIDILSOANIAd
0 0 0 090°95 $ST'€96 €9V 798 8VZE-SC1-10-5059 LNV 3A140°THO WVd-L
0 0 - 0 0 $85'86L 917'699°¢C £806-926-00"5059 fNIOLNV ANIdOYLY
0 0 0 90E'€r9 TITLTST YOT 66V T 6166-PL1-10-50L9 DN SIVVN
JINTWJINOT TVOIGAN
0 0 ) 0 ¥50'1 €8C'¢C ¥$TC-991-10-0vZF 0T 'd/OD WAL TIHS
0 0 0 0 oLL viL YPI-758-00-0PCF 1SW /0D "HALTaHS
NOLLOALOY¥d FALLDATIOD
0 0 0 0 1601 616 88V6-926-00-0E LY TVZIW 'vaad
0 0 0 0 $80'C 16v'T $7LS-E0L-10-0ECY TTIN 'SXS 03a LM/ 1
6€0°S 06E'S TE8 ST 0 ST 1£6'SE G5P8-L5E-10-00CF S6CIN 'L NODad
0 0 0 0 YOE'9¢ 768'2¢ PTIV-EE1-10-08CF NVOEIW 2sd
PER'T TN 1161 0 866012 YOEPIE OL8¥-£5L-00-0589 qvD s ¢sd
9Ly ¥19 6Ly 0 TS0'9€E1 SYELIT L78v-€5L-00-0589 I0¢/11°25a
vTel oLl 8561 0 Z9LVET PPESTI PTIV-EE1-10-08CY €I dvddv NOJ3d
91€'6 9996 34X 0 716'.8 O11°€01 8191-02L-00-0E2F TTIN "dvddV NOD3d
" [8STIN Kq paiuadiajddns a8e10YS | ZvS 8L . T6L'8L 928961 0 £09°06€ 0Z8°0L1'1 S061-9LZ-10-052v T6ZW 111 NOD3d
I U053p 16CIN AQ PooBIdod | £€6 €8 89766 PT8TEN 0 BE9' LY 0 $86€-101-10-06CF TV8STIN LI NOJ3d
INTWJINOF NOILVNIWVINODIA
0 0 0 0 iy 69T't $880-9E1-10-5999 TLTA LI LSAL 43Lvm
0 0 0 0 8SL TIve $S65-21-21-5066 PLTN '13S UV D8N
0 0 0 0 el SIT €0E1-ZLE-10-5999 WALSAS NOOTH OtiN
0 0 0 0 6¥8'6 vSTLI €517-661-10-5999 JOLINOW INIOV WaHD
0 0 0 0 801°0¢ 80C' TP €295-501-10-5999 TVEIN 'VVD WEV 1V
0 00007 00007 0 88V'6LS 0Z8°0LT'T 6758-050-00-5999 8 W3dvd 13d
0 0 0 0 890'S91 0 6855-922-10-5999 6W 9ddvd 134
0 00009 0000L 0 TZS'SLI 11606 7868-6v0-10-5999 6W "93dvd 13d
£L6'SC 81897 TP9E 0 ZIE 621 YPSE0E ¥O6v-€€1-10-5999 TV9SZN LM 13a
. NOLLOALHA TVOINAHO

NANLVIIONTNON
(ponunuo)) eye(y 310day DEN ssaulpedy sonsidor] Auway *el-z-p qe],
PO &.g . ﬁ . ve > e tl)r&l.».t { i. E ﬁ & ~

4-21



e1eq 110doy DEN SSIUIPEaY SINSIZ0T 92107 AV "qL-T+p IqEL

0 0 0 0 08 LE AXOP1V-862-10-0¥CY ~ (WFLSAS 1000) SOIN
1a151u) D Aq paoeday 0 0 0 0 0 0 6LLO-81Z-00-0VZY 10 'NVD ¥a11ld
68TvS S69'vS vET 06 0 686°0SY'1 v8L'1SS'1 STEC-611-10-0vL¥ 7O 'NVO ¥aLTId
0 0o 0 0 0 142", 981L-LT1-00-0¥CH IVOTIA "NVD ¥3111d
0 0 0 0 0 8£4°901 9205-$91-00-0¥CY TVEIN "L9S 3311
612'¢tS TLS'ES $¥0°06 0 ET IV LLEILY'T €2v6-681-10-0¥Z0 d/¥T-NOW 404 'AOOH
0 0 0 0 s SES 6698-120-00-0¥Z¥ (+TW JO4) LW "AOOH
0 0 119°0v 0 9ST'T61 Z00'+01 0Z¥0-666-00-0bTv (LIW 40D TVIN "QOOH
611 T611 SSLT 0 ypS'€9 §20'7C1 8206-111-10-S118 YJA0D 1INTIH dD
. NOILDILOYd OSIN |
61-NEN AQ padejday 0 0 0171 0 9S¥T 2611 TIVAV ION dyav ASVI
90§ Lyie 101 0 eLIS 60v6 T8L6-6EC-10-SLY8 WHId 6/61-NEN ISV
€90°¢1 1681 £81°0Z 0 LLS'S8I SPO'€61 66T€-LTE-10-0VTY QIM)AVZ-NON ASYIA
0 0 $TT81 0 601°S9 056 v S19¢-¥8L-10-0vCY dV/T-NON ASYW
[ 234 pLY (114 0 TLL'S! 6vv'vi erpe-SL1-10-0vTh dre-NONW SV
0 0 0 0 124 09¢ (WIYSEY-9LL-00-0VTY YOLVIAV v NSV
08 0 4 0 1906 8667 02-L10C-E¥1-10-0¥CF TVLIN 8D ASYWN
MSVIA 9D
6969 20901 L8T'ST 0 LOS'T8I 0LS'¥91 ¥0-105C-8€1-10-51v8 TN L STAO0TD dO
09502 Yt YoL'SS 0 LELBLT] 81£°98%'| 00-L69T-8€1-10-S148 TIW v1 SSA0TD dO
08§ 8PL 6219 0 €26 081 T6E'16 0T-L1SE-E€0-10-S118 TIN ST SSA0TO 4D
s $ST bSL 0 959'ST o'el SOZTI1-085-00-0E+8 YIA0D ¥VIMLOOL dS1d
960T 9607 <00¥ 0 0E1'S6 0S0°0€£T ("D8L6S-120-10-0E¥8 SYTA0D YVIMLO0d dO
St St LSL 0 0 6L6V1 691€-0+0-10-S1¢8 ) $3008 4D
SSEvl 0TT91 6L0'v01 0 ¥15°858 7E1'958 S8-¥LEE-L1E-10-0E¥8 | SLOOE/O TANIA NIOATH
SFAOTI/SLOOIYIAO
SSOv 1691 1LS¢€ 0 ov6'Sil SL9'101 8106-090-10-S1¥8 ddvO M3¥OAlY
$521301d Uy Buisa) 'palldxg %06 | 0 0 0 0 L19'L91 000'09 vP-9E1€-0P0-10-SI¥8 | (TTVIIA0D ¥IANN) I NAVIN
L6 Ut 1SIIST Aq paseiday [0 0 8LL 0 L81'p1 1111 191€-070-10-5198 TIVYIAODYIANN 'dD
96 ALl P19]dw0d AJaA1[3] 000°0¥ 878°LE 00088 PSPE-8TE-10-SLV8 STIVIIAOD 4/99-NMD
, 0s 0s 00T 0 00¥'1T 9Pl LE-PESL-TET-I0-STH8 143S3d-0WVD dD “LINS
L89°¢E TES'8E 66T 65 0 868'V6L 126 0S8 LO-00L1-LET-10-ST148 (0ag) OWV2 dD '1INS
SINJIWIVOHIAO
F#INLVIONIWON

4-22



0022 002C 00Z¢ 0 $69€ STEPS 168S-L€1-00-5059 VNV
00vE 00vE SShy 0 T0L°EY 85L0S €06L-8L1-10-S059 avL ANIWIDILSOAIdAd
00L'S€E 00L'8E 6£E SV 0 999°12¢ vPi 11 8bZE-SC1-10-5069 INV3dROTHI WVdC
005 ¢ 00STy 661¥5 0 9£9'92¢ TEI Tl £806-926-00-S0S9 fNIOLNV aNIdONLV
0 0 0 0 8L6€ . 795°9C 6166-¥L1-10-S0L9 TN JIVVN
, INFNAINOA TYIIAAN

0 0 0 0 [ [ $522-991-10-0vF 0ZW 'd/0J “WALT3HS
- ) 0 0 0 1 81 6S9L-V¥0-10-0¥Cy LI GOW 13HS 0SP-NIAY
0 0 0 0 T 11 SOPL-STE-10-0E2¥ VZ-SAS J/JOJ TVAIASNS
0 0 0 0 0 1 €16L-81-10-062 T-SAS J/OD TVAIAYNS
0 0 0 0 T ] PPIv-7S8-00-0VLF TSW '&/0D "43LT1aHS
NOLLOALOYUd JAILOATIOD

0 0 61 0 101 88 0998-€S1-10-0£CY SAS NODad 8$-NZEIv
0 0 6¢ 0 [X3 9 STLS-€0E-10-06Ch LW 'SAS D3d LM/l
0 0 0 0 0z 0z ¥8¥0-29¢-10-06CP d3dMOd INFEI0S Add
0 0 0 0 00 0z TLr0-552-00-0189 | ALIYOTHOOdAH WNIDIVD
81 81 9 0 v0T V6t 91£L-865-00-0189 AL190THOOdAH WNIAOS
0 0 3 0 3 3 YTIP-EE1-10-06Ly £IW "@vddv NOJ3d
0 0 3 0 b v 8191-02L-00-062 TIW "avddv NOJ3d
SOT'RI PEIEL 76566 0 N7344] 859°9CY $061-9LZ-10-0C2F 16T LIX NODA(
Z8E L 80S'L1 9LI'6T 0 80L0CY C80'P19 $86E-101-10-06CP TV8SZW '113 NODAd
JINFTWAINOF NOLLVNINVINODAA

) 0 1 0 111 vT $880-PE1-10-5999 ZLTW 11 1531 9aLVM
0 ) 0 0 081 el $S65-¥TI1-C1-5066 PLIN '13S XUV DN
3 3 T 0 8T 161 €S17661-10-5999 | JOLINOW LNIDV WIHD
0 0 0 0 0 0 980C-¥1£-10-5999 | LNIOV AINOITOLNY 13d
] 8 ] 0 16 e £295-501-10-5999 TVSW 'VVD Wav1V
0 0 3 0 0 1 $96L-010-10-5999 ANIDSOHd 3anL
LVES LEE8 PILTT 0 LSS01S VTP16¢E 6258-050-00-S999 8W "93dvd 13a
T0L'8S €ILTS Z8CEll 0 SSSPIT 8YE60T 6855-922-10-5999 6W 93dvd 13d
000°0F 0000V TISL 0 cELTY SELTY 7868-6¥0-10-5999 6W W3dvd 13d
L $9 10T ) €8L1 0882 $O6%-€€1-10-5999 TVOSTA "1iN 13d

ey
M.-.r.l..:

* bt s

e

bt o

L

-
b bamenid

[T

-

INTALINOT NOLLOALIAA TVOINTHD

HEMINLVIONIINON

P

[pepmes——l

4-23



INITOADVYLEL

0 0 0 0 706'L0S 700°ST TIVAV 1ON

0 0 0 0 86L 909'C 1S60-vL2-10-5059 VNVD

0 0 0 0 71809 - €ES'SP £06L-8L1-10-S059 V1 aNINIDILSOdIdAd

0 0 0 0 109'pZe 191°05¢T 8VZE-SC1-10-5059 1INV 3A190THD WVd-T

0 0 0 0 761°95¢ €SEEOV £806-926-00-5059 fNIOLNV aNIdOYLY

. INFINAINOA TVOIAIN

0 To 0 0 T 133 ¥STT-991-10-0v2¥ 0 /0D "9aL1aHs
NOILDA10dd JALLDATIOD

- 0 0 0 0 T6€'1 8181 8191-022-00-0£2 TTW 4vddv NOD3d
0 0 0 0 86£°S07 PEB'E6E S061-9LZ-10-0c2F 162 LI NODEA
T6ZIN kq paouidai Juteg 0 0 0 0 8S8'ST 0L87CE ¥86€-101-10-06CF TV8STI LI NOD3d
-INIIWJINOA NOILVNIWVINODHd

0 0 0 0 0 v £€99-PEE-10-5999 AVvOSd 1T

0 0 0 0 X 16 TIVAV 1ION 13d INOV WAHD aNI

0 0 0 0. 8vE 78§ $880-PE1-10-5999 ZLTN 111 1531 941vMm

0 0 0 0 13 86 $S6S-¥Z1-T1-5066 VLT '13S AAVIN D8N

— |0 0 0 0 T€€ LvE 955Z-v627-10-5999 SGdvo
0 0 0 0 (%% €2t €S17-661-10-5999 JOLINOW LN3DV WaHD

0 0 0 0 8€8 0c8 Z9Er-LyI-10-558S T-SY/NV 'GdmD

0 0 0 0 9 Ol £295-501-10-5999 V8 'YV WAV IV
0 0 0 0 96v° 1 3 $96L-010-10-5599 AN3DSOHd 34N1

0 0 0 81€£°2C £v2'99 6258-050-00-5999 8 43dvd 13d

0 0 0 0 VoL 08L°T1 6855-922-10-5999 - 6W 93dvd 13a

0 0 0 0 79961 619°L1 7868-670-10-5999 6W 43dvd 13d

0 0 0 0 6v0°01 8976 ¥O6F-€€1-10-5999 TV9STN LI 13a

. NOILDILAA TVIIWAHD

0 0 0 0 60€'67 TJoig'se 9961-2Z€-10-S9¥8 LNILSIS3Y €D L7139

0 0 0 0 8LY'VLE [AXAIT)S SigT-611-10-0vTy TO 'NVD ¥aL I
NOILLDALOYUd ISIN

0 To To To [8€8€1C [£86'C61 66LE-LLE-10-0VTF | CAMIAVIZNOW ASYIN

] MSYI 4D

0 0 0 0 VISELT €19°1¢€C 0T-LISE-EE0-10-5178 AW ST STAOTO dD

0 0 0 0 0£9°107 £68 101 (D8L6S-170-10-06¥8 SYIA0D dVAMI00d dD

0 0 0 0 1£9°09 LEE'L9 S8-PLEE-LIE-10-0cv8 | SLOO®O TANIA N3ON18

_ ) STAOTOH/SLO0TYIAO
L6Ad UT LSTIST Aq paseiday |0 To [0 [0 [18L'95¢ Jes6'Lve (W)06Z8-V1Z-10-ST¥8 | €N DO 'dD 1INS

eje( 110day OGN ssouipeay sos1S0 AaeN “O1-Z-p d[qeL

SINIWIVIUIAO

4-24




‘ '
h)

0 0 0 0 YPEVOE VT PSS S1EC-611-10-0vCh 70 'NVD ¥dl1ld
0 0 0 [ 0 0 9811-L21-00-0VTF TVOIW 'NVD 93l td
0 0 0 0 IR 0 9205-591-00-0PZF IVEIW '1as ¥aL g
00001 00001 _ 0 00052 006€ 00005 “IVAVION| d01dvayv WWOD JSVW
0 0 5 0 0 L8 0 £2P6-681-10-0vCY d/VZ-NOW 404 'GOO0H
0 0 0 0 8€6 0 1868-098-00-0vV (ST 404d) S "dOOH
0 0 0 0 [344] 0 6698-120-00-0VZ¥ (VT ¥0d) LW 'dOOH
. 0 0 0 0 9805 0 02v0-666-00-0vZF (C1W 904) ZVOW 'AO0H
0 ) 0 0 0 0 8206-111-10-S1¥8 93A00 1AW T3H dD
NOILDALOYd ISIN
5 0 0 0 0 951 T6€ EYPE-SLI-10-0vZY d7-OW SV
. 0 0 0 0 toLS g6l 99-¥900-8S2-10-0VL¥ NNVL TVW ASVIN
000001 000001 0 000S¢t 0 EECLLT qIVAV 10N NIYS ANOD3S NSV
L 0 0 0 0 000081 000692 £9-1900-85¢°10-0¥2¥ OPIN '8 ISV
«[ZyW Xq paoeiday ) 0 0 0 v8Z1 0 Z5-15L8-966-00-0vZY SINVL VST NSV
-[dV/Z-NOW Kq padejday 0 0 0 0 4333 0 (W)PSEF-9LL-00-0vZY YOLVIAY PIN ISV
OVIN Kq paoeiday 0 0 0 0 $85E9 0 0C-L10Z-CPI-10-0VCF IVLIN 8D JSVIN
_ MSVIA 4D
! 0 0 0 0 160°S1H 078'S61 0Z-L1SE-£€0-10-5178 AN ST SIAOTO dD
SOAD/d kq paseday 0 0 0 0 77697 0 {1D8165-120-10-0c¥8 SYIA0D dvami004d 4D
0 0 0 0 161705 000759 C3-PLEE-LIE-10-0cp8 | SLOO®O TANIA N3O
. SFAOTH/SLOOTYIAAO
L6Ad UT LSI'IST Aq padeiday |0 0 0 000051 £10°657 000759 SL-ELSL-EEE-10-S1V8 VDOLVAVS 'd0 '11ns
L6Ad Ul LSTIST Aq podeiday [0 0 0 0 Tose 0 TPIE-0vO-10-S1¥8 TIVEIA0D¥IANN dD
SO 10j Anq aWN-300 0 0 0 0 STl 0 1269-061-66-S 178 AW ‘1199 '1INS
L6 U1 LST'IST kQ paoeidad |0 0 0 0 060'61C 0 T0-00LI-LET-10-S1+8 {0ag) OWVD dD 1INS
SINTWYVOUIAO

TANLYTONTIWON

Y . i —— N NUTEUVSPUNE U SN S AP S .- ;| N !

v
a
4




0 0 0 0 00071 000 v1 1S60-7LT-10-5059 VNVD
0 0 0 i 00Z'1¢ 00212 €06L-8L1-10-5059 — av.L aNIWIDILSOAIdAd
0 0 0 0 8EE'S0C 000pST 8VTE-5C1-10-5059 1INVadao e WVd
0 0 0 0 899'965 000'0EE £806-926-00-5059 [NIOLAV aNIdOdLV
INTAJINOT TYOITIIN

0 0 0 0 00 00T TIVAV 1ION SXS &/00 F19V.L40d
NOILDALOYd FALLDATI0D

0 0 0 0 SLE 009 8876-926-00-06CP TVZIWN 'vaad
0 0 0 0 SYEL 0LS1 STTS-E0E-10-06LF L1 'SAS D3d 1M/ 1
0 0 0 0 601 IS TL+0-552-00-0189 |  ALIBOTHOOdAH WNIDIVD
0 0 0 0 90LS 11743 £599-L6Z-00-0589 : aLs
0 0 0 0 8€Z01 331 0L8P-€5-00-0589 AVD § ¢sd
0 0 0 0 05902 LTl LT8P-E5SL-00-0589 10Ul 1'7sa
0 0 0 0 001761 00091 vZIP-€E1-10-062Y €1W 'dvddv NODad
0 0 0 0 L6v'Ly £69°0C 8191-02L-00-062Y TTIN dvddv NOD3a
0 0 0 0 91TZLl 000'SP1 S061-9LT-10-062 T6ZW 'L NOD3AQ
16T Aq padejday ) 0 0 0 9$0'001 0 ¥86€-101-10-0€2 TVESZIN LI NOD3d
- . INTWJAINOA NOILVNIAVINODIA

) 0 0 0 341 761 1€99-¥€£-10-5999 AVVOSY 1TW
0 ) 0 0 €666 000'€! TIVAV 10N 130 INGOV WIHD aNI
0 0 0 0 111 £20€ $880-PE1-10-5999 ZLZW LI 1SAL ¥aLvm
0 0 0 0 8EY 987T $S65-pTI-T1-5066 PLIA L3S NYVIN DN
0 0 0 0 o1 01 qIVAV 10N WILSAS NOD3d D8N
0 0 0 0 (%44 £t £517-661-10-5999 YOLINOW LNIOV WIHD
0 0 - 0 0 0 0 £295-501-10-5999 VSN 'VVD Wav1V
0 0 0 0 0 0 $96L-010-10-5999 INIOSOHd 3dnl
0 0 0 0 09€Cl vIv19 6258-050-00-5999 8W 93dvd 13d
0 0 0 0 19¢'88 0 6855-92¢-10-5999 6W 43dvd 1ad
0 0 0 0 0s12I 029ty 7868-650-10-5999 6W 43dvd 13d
0 0 0 0 801L oYL ¥96P-£€1-10-5999 TV9STW LI 13a

NOILDJLIA TVIINIHD

(panunuod) eye( 110day DN ssauipeady sonsido] sdio) aulrey

HANLYTIONIWON

‘PI-T-p 2lqEL

4-26



. 3NON
INFTWIINOT TVIIAAN
dNON
NOILLDALOY¥d FAILDATI0D
| i | [ | [ ] dNON
'INTFWJINOF NOILLVNINVINODIAA
[ 1 | | [ | | dNON
NOILDALAA TVOINAHD
91911 919 pll T6v'ST1 011'¢6! 199°LELT 790'780'C 8206-111-10-51v8 Y9A0D LIWT3H 4D
000°0p 000'0¥ 000°0% 000°T¢E LS89 166'S9 9570-098-00-S9+8 YFAO0D NIZLNVD
000001 000°001 000001 |000612 18T pEE 897°L9 9200-ST1-10-5998 dVD WM NIZINVD
NOILLDALOYd DSIN S
| ] | { | | 1 3NON <
MSVIN 4D
0 0 0 0 TL8'8vE LS9°6ST $C-10ST-8E1-10-S1¢8 TIW L STA0TD dD
0 0 0 0 891°01T°1 $S6'v8¢ 00-L6¥T-8E1-10-S1+8 ] TIW #1 SIA0TD dD
0 0 0 0 6S8'LLE'S POE9ZI'T 0Z-LISE-EE0-10-5 18 AN ST STA0TD dD
0 0 0 0 01L'601 0 £0-S0Z1-08$-00-0£ 48 YIA0D ¥vVIMLO04 4S1a
0 0 0 0 [AN%AN] 0 (‘1)8L6S-120-10-0£+8 SYIA0D UVaML00d dJ
01681 01681 01681 0 11L°SSy 01 691€-0v0-10-S148 SAD0S 4O
000'SLT 000'SL1 000°'SL1 0 Y68°TLL ] 0 S8-vLEL-LIE-10-06v8 | SLOO®/O TANIA NUO/M 18
STAOTI/SLOOTYIAO
0z1011 0zZ1'011 ozioll 0 0 4] 8106-0r0-10-S178 3V NVWA IOV
0 0 0 0 108L°Ly 0 (W)06Z8-P1Z-10-S178 ©IW D0 'dD 1INS
1STIS[ Woij 153 : 00008 000'0C 0 066 8L1 0 0 9L-ELSL-CEE-10-S1¥8 VDO1VdvS 'dJ LInS
9EEll OEETl SEETT 0 989°Z¢ 0 TPIE-0v0-10-S1p8 TIVEIA0DU3ANN dD
0 0 0 0 6€8€01'1 7€8'290¢C €SES/LVES-LTE-10-51V8 TddS30a-0AVD 4D 'LINS
0 0 0 80L'91 L00'TLS 985°0vZ'1 L0-00LE-LET-T0-S1¥8 (0ag) OWVD dD '1INS
SINFWIVOUIAO
TINLVIONINON

- - , S S ST S R, SRR
i LN ——— Yoo & . -3 P L R e and [ {E o




(INTENTIONALLY BLANK)

4-28



g VG

e
v

»oocry
. s

r

o
..

",

!u‘&sm. B

1. Individual Protection Equipment

a. BATTLE DRESS OVERGARMENT (BDO)

The BDO is a camouflage patterned (desert or woodland), two piece, air permeable
overgarment that is typically worn over the duty uniform. The overgarment material consists of
an outer layer of nylon cotton, and an inner layer of charcoal impregnated polyurethane foam.
The BDO provides protection against chemical agent vapors and liquid droplets, biological
agents (to include toxins), and radioactive alpha and beta particles. The BDO is issuedina
sealed vapor-barrier bag that protects the garment from rain, moisture and sunlight. The BDO
provides chemical protection for 22 days (extendible by commanders with increased risk to
wearer) and should be replaced within 24 hours of contamination with liquid chemical agents.

" b. Chemical Protective (CP) SUIT, OG MK3 (NAVY SUIT)
The Mark III chemical, biological, radiological (CBR) suit protects against chemical
agent vapors, aerosols, droplets of liquid, and biological agents. The suit consists of separate

smock and trousers in addition to gloves and overboots.

c. CP SUIT, SARATOGA (USMC)

Like the BDO, the SARATOGA is an air permeable, camouflage patterned overgarment.

But instead of carbon impregnated foam, SARATOGA uses spherical, activated carbon '
adsorbers immobilized in the liner fabric. This system allows for a lighter, cooler garment. The
carbon spheres are also specially treated to minimize water absorption. This means that the
SARATOGA is practically insensitive to humidity and perspiration, and allows for repeated
laundering of the garment. ‘

d. GREEN/BLACK VINYL OVERBOOTS (GVO/BVO)

The GVO/BVO is a fitted vinyl overshoe that can be used by the wearer for protection
against nuclear, biological, chemical agents, or foul weather. The impermeable GVO/BVO
provides protection against all known chemical agents for up to 14 days and should be replaced
within 12 hours of contamination with liquid agent (extendible by commanders to 24 hours with
increased risk to wearer). The GVO/BVO may be decontaminated to extend their usefulness.

e. CP GLOVES

The CP glove set consists of a butyl-rubber, chemical protective outer glove, and a
cotton inner glove for perspiration absorption. CP gloves come in three thickness’: 7, 14, and 25
mil. The 7 mil glove is used by personnel who require a high degree of tactility, such as medical
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and electronic repair personnel. The 14 mil glove is used by personnel such as aviators and
mechanics where good tactility is necessary, and treatment is not too harsh. The 25 mil glove is
used by personnel who perform close combat tasks and heavy labor, and require a durable glove.
The 14 and 25 mil glove sets will provide protection for at least 24 hours, and can be
decontaminated to extend their usefulness. The 7 mil glove set should be replaced within 6 hours
after exposure to a chemical agent.

f. FIELD PROTECTIVE MASKS
(1) M17A2 PROTECTIVE MASK

The M17A2 Protective Mask consists of: a butyl rubber face piece; two activated
charcoal filters that are mounted within cheek pouches; a voicemitter to facilitate
communications, a drinking tube; eyelens outserts to protect the mask’s-integral eyelens and. -
reduce cold weather fogging; an impermeable hood; and a carrier for the mask, its components,
and medical items (such as the Nerve Agent Antidote Kit). The Army is replacing this mask with
the M40 protective mask, and the Air Force and Navy have replaced it with the MCU-2A/P.

(2) ABC-M24 AIRCRAFT PROTECTIVE MASK, AND M25A1 TANK
PROTECTIVE MASK

These protective masks provide the wearer protection from NBC aerosols/vapors both in
their vehicle/aircraft, and on the ground. These masks consist of: wide view, clear plastic lens
embedded in a butyl rubber face blank; an integral microphone; eyelens outserts; carrying case;

“anti-fog kit; and a hose mounted filter canister. There are two major differences between the
M24 and M25A1 masks. The masks have different microphone connections to fit either armored
vehicle or aircraft communications systems. The M25A1 has an adapter that allows it to be ‘
coupled to the tank’s filtered and temperature controlled Gas Particulate Filtration Unit (GPFU);
the M24 has a different adapter kit that allows coupling to the aircraft’s oxygen supply system.
The M24 is being replaced by the M43A1, while the M25A1 is being replaced by the M42
protective mask -

(3) MCU-2A/P PROTECTIVE MASK

- The MCU-2A/P provides eye-respiratory protection from tactical concentrations of CB
warfare agents, toxins and radioactive fallout particles. It accommodates a canister that meets all
NATO standards for interoperability. The filter is face-mounted and can be worn on either-
cheek. The mask consists of a uni-molded, silicone rubber face piece, a single polyurethane
visor, drinking tube, and an improved voicemitter.

4) M40/42 PROTECTIVE MASK
The M40/42 protective masks provide eye-respiratory face protection from tactical

concentrations of CB warfare agents, toxins and radioactive fallout particles. The mask consists
of a silicone rubber face piece with an in-turned peripheral face seal and binocular rigid lens
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system. It accommodates NATO standard canisters which can be worn on either cheek of the
mask. The M40 is designed for the individual while the M42 is designed for combat vehicle
crewmen. Recent improvements include a second skin hood and laser-safe eye-lens outserts.

- (5) M43/M43A2 PROTECTIVE MASK

The M43 Aviator Mask consists of a form-fitting face piece with lenses mounted close to
the eyes; an integral CB hood and skull-type suspension system; an inhalation air distribution
assembly for air flow regulation, lenses and hood; and a portable motor/blower filter assembly
which operates on either battery or aircraft power. The M43 was developed for the AH-64
aviator and is compatible with the AH-64 Integrated Helmet and Display Sight System and the
Optical Relay Tube. The M43A2 is intended for the general aviator.

- (6) AIRCREW EYE/RESPIRATORY PROTECTION (AERP) -~ 2.

The AERP (replaces the MBU-13/P system for aircrews) is a protective mask which
enables aircrews to conduct mission operations in a chemical-biological environment. The AERP
system includes a protective hood assembly with a standard MBU-12/P mask, an intercom for
ground communication, and a blower assembly that provides de-mist. The blower is stowed
during flight operations on a bracket that is mounted inside the aircraft.

(7) MASK FIT VALIDATION SYSTEM/PROTECTION ASSESSMENT

- TEST SYSTEM '

The Mask Fit Validation System (MFVS) (or Protective Assessment Test Systems,
PATS, for the Army) will enhance the operational capability by properly fitting the mask to the
face of the individual. The MFVS/PATS is a new capability to provide a simple, rapid, and
accurate means of validating the face piece fit of protective masks.

(8) VOICE COMMUNICATION ADAPTER

The Voice Communication Adapter (VCA) is a low risk program providing additional
capability to the M40/42 mask. The VCA is a joint program between the USMC and USA.

(9) UNIVERSAL SECOND SKIN

The Second Skin is one of the components of a pre-planned product improvement. The
Universal Second Skin program, a Joint US Army/US Marine Corps effort, was initiated to
identify a second skin which would meet both the Marine Corps and Army requirements for use
with the M40/M42 series masks. Both developed prototype designs and, after field user and

human engineer testing, the Marine Corps design was selected as the best design. The Air Force
is developing a second skin for the MCU-2A/P. '
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2. Contamination Avoidance Equipment
a. M256A1 CHEMICAL AGENT DETECTOR KIT

The M256A1 kit can detect and identify field concentrations of: nerve agents (sarin,
tabun, soman and VX), blister agents (mustard, phosgene oxime, and lewisite), and blood agents
(hydrogen cyanide and cyanogen chloride) in about 15-20 minutes. The kit consists of a
carrying case containing 12 individually wrapped detector tickets, a book of M8 chemical agent
detector paper, and a set of instructions. Each detector ticket has on it pretreated test spots and
glass ampoules containing chemical reagents. In use, the glass ampoules are crushed to release
the agents, which run down pre-formed channels to the appropriate test spots. The presence.or
~ absence of chemical agents is-indicated through specific color changes on the test spots. The kit
may be used to determine when it is safe to unmask, to locate and identify chemical hazards
(reconnaissance), and to monitor decontamination efficacy. :

b. ABC-MS8 VGH, AND M9 CHEMICAL AGENT DETECTOR PAPER

M8 and M9 are dye impregnated papers that change color when exposed to liquid

~ chemical agent—these papers cannot detect chemical agents in vapor form. M8 paper comes in
booklets that are 4" by 2 1/2" in size. Each booklet contains 25 sheets of detector paper that are
capable of detecting G (sarin, tabun, soman) and V type nerve agents, and H (mustard) type
blister agents. M8 paper can identify agents through distinctive color changes from its original
off-white: yellow-orange for G, blue- green for V, and red for H. M8 paper is typically used to
identify unknown liquid droplets during chemical reconnaissance/surveillance missions. M9
paper is issued as a 33 feet long, adhesive backed strip that is rolled into a 3" x 2 1/3" roll. M9
paper can detect G and V nerve agents, and H and L (lewisite) blister agents. However, it
cannot distinguish the identity of the agent; it turns red, red-purple, or red-brown when in
contact with liquid chemical nerve and blister agents. M9 paper is typically placed on the BDO,
equipment and vehicle exteriors to warn personnel of the presence of a liquid chemical agent.

c. M8A1 AUTOMATIC CHEMICAL AGENT ALARM (ACAA)

The M8AL is a system that continuously samples the air to detect dangerous
concentrations of G and V type nerve agent vapors. The M8A1 may be employed in a number of
configurations, but all configurations are built around the M43A1 detector, and the M42 alarm.
The configurations differ primarily in their mountings and power supplies; for example, ground
mounted and battery operated, or mounted on a vehicle and powered by the vehicle’s electrical
system. The M43A1 measures 6 1/2" X 5 1/2" X 11"; the battery used in ground mounted
operations adds another 7 3/4" in height to the M43A1. The M43A1 uses a radio-isotope to
ionize molecules in the air that is continuously pumped through the system, and detects electrical
current changes that occur in the presence of nerve agents. The M43A1 will alarm within about
1-2 minutes from exposure to agent. The M42 is a remote visual and audible alarm that
measures 7" X 4" X 2 1/3". The M42 may be placed up to 400 meters from the M43A1 detector
to give users advance warning of an approaching agent cloud.
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- d. AN/KAS-1 CHEMICAL WARFARE DIRECTIONAL DETECTOR (CWDD)

The CWDD is a Navy system that allows stand-off detectlon of nerve agents dunng both
day and night. The CWDD employs forward-looking, infra-red sensing technology to detect
potential threats. The system consists of a sensor unit and a power conditioning unit. The total
weight of the fully submersible CWDD is 46 pounds.

e. CHEMICAL AGENT MONITOR (CAM)

The CAM is a hand held instrument capable of detecting, identifying, and providing
relative vapor concentration readouts for G and V type nerve agents and H type blister agents.
The CAM uses ion mobility spectrometry (IMS) to detect and identify agents within 1 minute of
agent exposure. A weak radioactive source ionizes air drawn into the system and the CAM then
measures the speed of the ions’ movement. Agent identification is based on charactéristic ion
mobilities, and relative concentrations based on the number of ions detected. The 3 pound, 15"
long CAM can eithe<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>