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SUBJECT: Army Modernization

The Army's fundamental charter is to win the nation's wars and protect its vit.l
interests around the world. America expects nothing less from us, and LAND FORCE
DOMINANCE underpins this contract. Our nation dominates warfare today as few
other nations in history have, but we must continue to improve if we are to maintain this
position of strength and meet the challenges of the 21 st Century. Consequently, our
vision demands that America's Army is, "trained and ready, serving the nation at home
and abroad, a strategic force, capable of decisive victory ... into the 21st Century."

We have charted a course to realize this vision and modernization plays a central
role in that plan. The Army Modernization Plan explains in detail what we must
accomplish and our strategy to get there. Our future force will need to operate fluidly
and easily as part of any joint or multinational effort. As other nations strive to matri
our capabilities, the Army will have to become more lethal, survivable, deployal.le,
sustainable to retain its competitive edge. Further, it will have to control the tempo of
any future operation. It must be versatile enough to execute any mission we assign it
across the range of Army operations. Finally, it must be able to transform itself
continually as the world situation, doctrine, and technology dictate. We call this
objective force, "Force XXI."

To create Force XXI, we must focus our research, development, and acquisition
resources on developing the capabilities cited above. Our five modernization objectives
provide that focus and the framework for our RDA investment strategy. Achievirg
these five modernization objectives--Project and Sustain, Protect the Force, Win the
Information War, Conduct Precision Strike, and Dominate Maneuver--will give us ý.
more versatile and capable force capable of dominating military operations across the
range of missions our government expects-us-to execute---.---. -....

Our vision is clear. Our path to future LAND FORCE DOMINANCE is direct.
FORCE XX= will be the result...capable of winning our nation's wars and protecting its
national interests .... decisively.

00van /7"oo D. West, Jr.

General, United States Army fScretary of the Army
Chief of Staff L/
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EXECUTIVE SUMMARY

INTRODUCTION

"When our vital interests are challenged, or

the will and conscience of the international
community is defied, we will act - with

peaceful diplomacy whenever possible, with
force when necessary. "

President William J. Clinton

TODA Y'S STRATEGIC ENVIRONMENT - UNCERTAIN AND UNSTABLE

Today's strategic environment offers both danger and opportunity. The
current threats are diverse and multipolar. They include: regional instability
caused by ethnic, religious, historical and economic disputes, potential failure of
reform in the former Soviet States, proliferation of weapcns of mass destruction,

4P and transnational dangers such as global terrorist groups, drug traffickers, and
crime syndicates. The Nation also faces a changing and uncertain economic
landscape as former communist states develop market economies and national
economies convert to global economies. This uncertainriunstable environment
prompted a roave!uWt'on of the National Security Strategy and the National
Military Strategy. The Nationa! kM,"tary Strategy is FLEXIBLE ENGAGEMENT.
The Army is engaged worldwide oil a continual basis to support the two strategic
military security objectives--pnomoting stability and thwarting aggression.

America's Army promotes global stability through regional couperation
and constructive interaction. In support of this strategic objective, the Army
participates in conflict prevention through a variety of activities that include
military-to-military contacts, humanitarian and nation assistance, disaster relief,
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Thwarting aggression requires the Army to be capable of deterring
attacks, including those involving nuclear, biological and chemical weapons,
against the United States, ais forces, its allies and friends. Should deterrence
fail, the Army as part of a joint or multinational force must be capable of
defeating any potential enemy, swiftly with minimurm, casualties. To accomplish
this mission, the Army must maintain Land Force Lominance through
overmatching capabilities.
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EXPECTATIONS PROVE INACCURATE

At the end of the Cold War, the U.S. reviewed its military force structure.
The Bottom Up Review (BUR) designed a force with emphasis on air and sea
forces in anticipation of fewer land force requirements. Critical force enhance-
ments were factored in as part of a composite capability to defeat any threat.
The force enhancements that allowed force structure cuts included: improving
strategic mobility through air and sealift, strike capability of aircraft carriers,
lethality of Army firepower, and delivery of smart munitions by long-range
bombers. However, the post Cold War expectation of fewer land force
requirements has proven inaccurate. As a result, the Army has been challenged
to meet increased troop deployments and maintain high operational readiness
with a rapidly decreasing force structure and a radically declining budget. The
tempo of current operations remains high. Since 1989, the Army has
experienced a 300 percent increase in operational deployments.

Sinai Northern Iraq

Heavy emphasis on air & sea

Reduced requirucnets for land forces

Military Ops Supporting Flexible Engagemea:t - Peacekeeping,
Peace-Enforcement, Humanitarian Assistance, Domestic Support,

Disaster Relief, Noncombatant Evacuation Ops
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"Our political leaders may respond to crisis in ways which demand from

us capabilities which we never previously anticipated. Our leaders
expect maximum flexibility.-.They expect us to succeed at whatever task
they assign. We will be judged by only one criterion: Did we win?"

GEN Gordon R. Sullivan
Chief of Staff, Army

ADAPTING TO THE NEW WORLD: THE ARMY VISION

Given the strategic environment and the U.S. National Military Strategy, the
Army is adapting to meet the Nation's security needs today and in the future.
The Army must redesign itself to meet the challenges of the changing
environment, and, at the same time, remain trained and ready to defeat tooay's
adversary. Force XXI is a redesigned force for the 21st Century. Transitioning
to that force means the Army must balance change, continuity and growth in six
imperative areas: People, Training, Leader Development, Force Mix, Doctrine,
and Modernization. The modernization imperative is key to achieving Force XXI.
The modernization objectives--Project and Sustain the Force, Protect the Force,
Win the Information War, Conduct Precision Strike, and Dominate the Maneuver
Battle--provide direction and focus for the balanced insertion of all technology
(most importantly--information technology) into the force. This modernization

a approach enables the Army to gain the maximum synergistic effect from future
technology investments. This Army Modernization Plan (AMP) provides
information regarding specific systems which contribute to the achievement of
the modernization objectives.

,..A Redesigned

PROJECI & SUSTAIN

* PROTECT TUE FORCE

WIN THE INFORMATION WAR

CONDUCT PRECISION STRIKE

ANIL DOMINATE MANEUVER
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THE ROADTO FORCE XXI

Transformation begins with intellectual change. Such change is derived
from multiple sources. Within the joint, multinational, and interagency
environments, joint doctrinal publications, such as JP 0-2, Unified Action Armed
Forces (UNAAF), and JP 3-0, Doctrine for Joint Operations, provide the
fundamental precepts upon which to develop Service, plus subordinate joint,
concepts ,nd doctrine, tactics, techniques, and procedures. Army concepts and
doctrine are derived from joint precepts and procedures as well as the
systematic evaluations of national security documents, threats, exercises, and
actual operations.

The combination of vision and appreciation of systematic evaluations

manifest the development of future concepts that projects future military
S~operations and the capabilities needed to succeed in those operations. The
* ~ Army's vision of future military operations in war and in Military Operations Other

Than War (MOOTW) is expressed in TRADOC Pamehlet 525-5, Force XXI

Operations. A Concept for the Evolution of Full-Dimensional Operations
* for the Strategic Army of th• Early Twenty-First Century. This document
* focuses the development of concepts, programs, experiments, and initiatives, to

be used Army-wide, as we transition to the future. It represents a continuation of
change initiated by the 1993 version of Field Manual 100-5, Operations. The

* TRADOC pamphlet is also the foundation for the development of Force XXI--an
Army capable of commanding and controlling joint and multinational operations
using forces tiaet are versatile. deployable, lethal, survivable, and sustainable.
Such forces enable commanders to control the tempo of operations, and thusassure success across the entire range of miGitary operations.
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THE FORCE XXI PROCESS

Force XXI is a vision that will provide focus for the modernization of the
force. The Force XXI Campaign Plan describes the process by which the Army
will attain the Force XXI vision. The Campaign Plan consists of three axes. The
main axis, called Joint Venture, will address the operational force. The two
supporting efforts are called the TDA/Institutional Army and the Army Digitization
Office (ADO) axes, respectively.

I The Force XXI Process

a! "
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The Joint Venture axis, under the leadership of TRADOC, will redesign
the operational force. A division-size experimental force (EXFOR) has been
designated which will conduct a series of iterative and interactive Advanced
Warfighting Experiments (AWEs). The initial component of the EXFOR will be a
redesigned, digitized brigade sized task force, called Task Force XXI. Task
Force XXI, with a division command and control element, will conduct an AWE in
early 1997. The goal of these experiments is to develop force design changes
that improve lethality, survivability and allow commanders to control increased
operational tempo. The results of this effort will provide a basis to make
informed decisions regarding refinements in the areas of doctrine, organizational
structures, training and leader development. In addition, insights gained from
these experiments will aid decisions about research, development and
acquisition of future technology.

While Joint Venture proceeds, a seccnd axis, the TDA/Institutional Army
axis, will redesign the TDA Army. This effort began Phase I in the fall of 1994
and is scheduled to be completed in the year 2000. The mission is to field a
TDA Army, during the period Fiscal Year (FY) 02-07, that will meet the Title 10
needs of the Force XXI Army. Therefore, the redesign effort mu=st be done in
harmony with the Joint Venture Campaign Plan (and vice versa). The Charter
and Campaign Plan assign key players and identify objectives, management
structure, methodology, and desired outcomes for each area. Additionmlly, "he
charter and campaign plan assign HQDA sponsors and MACOM proponents for
each Title 10 functional area and assessment responsibilities during the
redesign. This axis will be synchionized with the Joint Venture and the ADO
axes.

The third axis, the responsibility of the ADO, provides programmatic sup-

port for acquisition and assimilation of information age Command, Control,
Communications, Computers and Intelligence (C41) capabilities into the force.
The ADO oversees and coordinates the integration of Army battlefield digitization
activities, and ensures the information age technology necessary for Force XXI is
fielded horizontally across the force. The careful coordination of information
technology inseition preservee a trained and ready Army as we transition to
Force XXI.

on I I IVTh Deopq ',y Chief os ISItaf f Ior Oap-.at.on and1 Plans (DSOS Mit tha]eI& 1
Louisiana Maneuvers Task Force (LAM) will synchronize the work of the three
axes and provide the means for senior Army leaders to focus on critical
intellectual growth issues and make policy decisions. Specifically this process
will articulate to decision-makers the intellectual basis for warfighting changes;
force redesign; present hypotheses for testing through experiments, simulation,
and modeling; and, guide the allocation of resources. The LAM process allows
important docisions to be made in months rather than years.

6L
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EVOLVING TO FORCE XXI

Force XXI must have joint, multinational and interagency connectivity.
TRADOC Pamphlet 525-5 postulates all future operations will be joint or
multinational. As a result, joint, multinational and interagency operational
requirements must be considered for every new system. For this reason, the
Army's Five Modernization Objectives support the top five Future Joint
Warfighting Capabilities discussed in Volume Four (Future Capabilities) of the
Joint Plarning Document.

In addition, the Army's modern-zation efforts and expenditures are
focused on enhancements to current systems or new technologies that provide
significant value-added improvements for the warfighter. The process
undertaken to transition to Force XXI will be evolutionary.

TOP 5 FUTURE JOINT Is.._1
WARFIGHTING CAPABILITIES

" Near leerfect real time knowledge of
eaemy - near real time dissemination

" Promptly engage regional forces in
decisive combat on a global basis

* Lmploy capabilities suitable to actions
at the lower end of the spectnun of
military operations which allow
achievement of military objectives
with minimum casualties and
collateral damage

*Control the use of space

* Counter weapons of mass destruction MODERNIZATION OBJECTIVES
and future ballistic and cruise missiles PROJECT & SUSTAIN THE FORCEto CONUS and deployed forces

PROTECT THE FORCE

*CONDUCT PRECISION STRIKE

WIN THE INFORMATION WAR

DOMINATE MANEUVER
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The Army's five Modernization Objectives keep expenditures focused on
the joint warfighter of the future. These objectives are: Project and Sustain the
Force, Protect the Force, Win the Information War, Conduct Precision Strike. and
Dominate the Maneuver Battle. In addition, the modernization objectives provides
a framework for the specific requirements defined in TRADOC Pamphlet 525-66,
Operational Capability Requirements for Force XXI.

The Army's five Modernization Objectives are:

Prolect and Sustain the Force - The Army is a Continental
U.S. (CONUS) based force. It must quickly deploy forces,
and sustain them, whenever called upon. Thus, the Army
requires capabilities for global, rapid force projection. The
Army remains a staunch supporter of both the Air Force C-
17 and the Navy Large, Medium Speed, Roll on/Roll off Lift

Ship programs. For Army requirements today, and to support Force XXI, the
Army has implemented, or is considoring:

0 Prioritizing its CON US installations for power projection capabilities.
These include: upgrades of rail and air heads and upgrades of
information infrastructure to allow split-based operations;

0 Improving logistic support and reduction of wasted resources through
information systems which provide in transit visibility, total asset inventory,
and telemetry for anticipation of future requirements;

9 Logistics operations which are dep~oyable, eypandable, split-based
and include civil sector involvement;

"* Prepositioning equipment afloat and on land;

"* Developing equipment which is lightweight, durable, and multipurpose
(for example, to lighten the soldier's load and to acquire light armor); and

a Adopting international commercial standards wherever possible to
improve interoperability of systems and consumables.

Protect The Force - The proliferation of weapons of mass
destruction, and the means to deliver these weapons, pose
one of the greatest threats to ground forces, especially
during early entry operations. The increasing missile threat
Sorings with KA corresponding nuclear, biological, and chemi-
cal (NBC) employment threats. In addition, protecting the

force against fratricide requires accurate situational awareness.

8



The Force XXI objective capabilities in this area include:

"• Theater missile defense;

"* Air defense against unmanned aerial vehicles (UAVs) and remote
piloted vehicles (RPVs) that target and report locations of friendly forces
to the adversary;

* Measures to prevent fratricide, via development and acquisition of
improved precision navigation, combat identification systems, improved
identification friend or foe (IFF), and munitions insensitive to sympathetic
detonation;

* Improved NBC protection, including combat vehicle contamination
avoidance detectors, soldier protective suits with support systems, and
collective NBC '2rew protection;

* Extended range and enhanced precision for intelligence systems
allowing more time to synchronize battlefield uctions; and

• Medical survivability, to include telemedicine and the development of
preventive vaccines for biological/chemical agents.

Win the Information W..- Information will be the most poworful
weapon in the next century. Targeting and incapacitating the
information systems of adversaries, while protecting our own, will
allow deep and simultaneous attacks and lead to overmatching
force and decisive victory. Rapidly advancing technology
"provides new opportunities for efficiently executing command

and control responsibilities. At the same time, potential adversaries also have
access to advanced technology to enhance their own command and control. To
Win the Information War, Force XXI must have:

* Real time intelligence on moving targets and the capability to

disseminate relevant information to the appropriate level of command;

SEl.,ctromagnetic spectrum supremacy;

oAccess to national intelligence sources at all levels of command,
tactical through strategic, and interoperability with joint and multinational
intelligence organizations;

* Space-based systems which provide surveillance, communications,
weather data, environmental contamination data, terrain and mapping
data; and positioning and targeting data;

9
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* Wide-band terrestrial communications systems providing the means to

pass increased quantities of data;

"* Systems with electronic warfare protection features,

"* Systems that deniy space-based infonnation systems to the adversary;

* Enhanced electronic warfare cap-abilities;

" HorizontL./vertical seamless communication architectures which
provide voice, data, graphics, imagery, and video information to all
battlefield operating systems;

"* Joint, multinational, and interagency interoperability;

"* Information security, and

"* Systems tihat provida the relevant common picture to commanders at
all levels.

Conduct Precision Strike - Seizing and controlling land
continues to be the mission of the land component
commander in the ?1st Century. To assist in the

;• accomplishmei ' mission, the land nompr.aent
commander m. an organic capability to conduct deep
attacks against eat. To successfully attack targets at

extended ranges, the 21st C -itury r ,mmander must have capabilities to find
designated high payoff target" and distribute information/intellig6nce in near real
time to firing units. These units must have the ability to immediately dostroy
those targets under all conditions. The capability to execute rapid, succwssful
deep precision strikes, provides the means to defeat the threat and Protect the
Force. The capabilities provided to the land component commander in the 21 st
Century will be:

. A system chat is highly responsive to the commander's immediate
needs (reduced sensor to shooter time);

* The ability to control the operational tempo;

* The ability to seize and retain the initiative;

e The ability to dictate the terms of the close battle;

e The ability to limit the opponent's freedom of action;

10



0 Effective day/night, all weather capability; and

• Force protection to minimize friendly casualties.

Dominate the Maneuver Battle - Rapid, decisive victory is the
essence of Land Force Dominance. Future modifications to
existing systems and the development and introduction of new
platforms, can provide our forces overmatching capabilities to
defeat any threat. Initiative, depth, agility, synchronization, and

versatility continue to be the tenets of future Army ground combat. 21st Century
maneuver forces will have:

"• Increaed rang,.' of lethal and nonlethal weapons;

"* Better night and all weather fighting capabilities;

"* Light armored packages;

"* Command and Control (C2) on the move;

"* Automated threat location data;

0 Rapid foro, dispersion while massing fire; and

"" Digital map displays of friendly forces and threat locations, routes, and
mission planning.

Enabling Strategies

As the Army modernizes to meet future capability objectives, innovative
strategies must b, employed to manage scarce modernization resources. These
enabling sirategies are: Horizontal Technology Integration (Hi I); joint warfighter
focus for all research, developmrnt, and acquisition; the Army Enterprise
Implementation Plan (EIP); and synthetic theater of war (STOW).

Horizontal Technology integration - HiH modernizes by aggressive

exploitation of leading-edge technologies across multiple systems "o improve the
wartighting capabilities of the Army. HTI breaks away from the traditional
"vertical stovepipe" processes of individual system requirements. For example,
when a new technology improves our ability to fight, it is simultaneously
integrated and fielded into existing system upgrades, component upgrades, and
new platform acquisitions. The result is interoperable warfighting capabilities
across the force. The commonality among systems also pays dividends in
reduced life cycle costs by enabling focused technology development,
economies of scale in production, a simplified maintenance approach, and
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concentration of critical operator and support skills. More infomiation about this
process, and the HTI systems being fielded or developed, is found in Annex D
(Horizontal Technology Integration).

Joint Warfighter Focus For All Research, Development and
Acquisition. The Army is designing the Army of the next century, Force XXI,
with insights gained through extensive AWEs and Battle Laboratory Warfighting
Experiments (BLWEs). The LAM TF and TRADOC are leading this effort,
referred to as Joint Venture. Industry and Army laboratories advanced concepts,
technology, and prototypes are being evaluated by live, constructive, and virtual
simulations. This integrated warfighter, industry, and acquisition community
team, not only ensures focus on the warfighter, but it also improves quality and
speeds technology transition. All Advanced Concept Technology
Demonstrations (ACTDs), Advanced Technology Demonstrations (ATDs), and
Advanced Concepts and Technology I! (ACT II) programs are sponsored by a
TRADOC Battle Laboratory. ACTDs must also be sponsored by a warfighting
CINC. The JCS has identified its top five Joint Warfighting Capabilities needed,
and OSD, supported by the Services and JCS, published the first Defense
Science and Technology Master Plan providing implementing guidance to the
Army and valuable information for industry consistent with the Defense Strategy,
JCS Joint Warfighting Priorities, the Army Modernization Plan (AMP), and the
warfighters' requirements for Force XXI.

Army Enterprise Implementation Plan (EIP) - The EIP, a natural follow-
on document to The Army Enterprise Strategy--The Vision, provides
.assessments of existing Command, Control, Communications, Computers and
Intelligence (C41) systems, a migration plan blueprint to help shape our C41
investment strategy, and details nine specific actions to reshape Army
information and communications systems (see Annex F). For the purpose of the
Enterprise Implementation Plan (EIP), 041 modernization refers to those
command, control, communications, computers, and intelligence systems that
meet, or are being developed to meet, valid functional information and
communications requirements for both Command and Control (C2) and Combat
Service Support (CSS). The Enterprise Implementation Plan addresses these
roquirements from both sustaining base and tactical perspectives. The EIP
presents the Army C41 community a disciplined process consistent with the AMP.
The EIP also implements the Horizontal Technology Integration initiative, and
directly supports the efforts of the ADO. The established Enterprise Strategy
Control Structure will use this Plan as its point of departure to shape Force XXI.
The Implementation Plan is a "living document," and will be updated periodically.

Synthetic Theater of War (STOW). Today, the Army verifies concepts,
systems, and equipment through extensive use of modeling and simulation. In
the future, a Distributed Interactive Simulation (DIS) capability will allow the
creation of a synthetic theater of war. An interface capability will be embedded in
every critical combat system, training simulator, and communications system.

12evr rtclc m ,T
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This intemetted system ot simulators will permit users to better assess
warfighting concepts, doctrine, force structures, logistics, and weapons systems
of friendly, neutral or opposing forces. Because the system is distributed, many
users will have simultaneous access; and can conceptualize, experiment, test,
evaluate, train, or rehearse in a synthetic theater of war. Concepts and
fundamentals of ground combat and joint warfare that impel force design, unit
organization, and materiel requirements will be modeled/simulated prior to
investment. The Army modeling and simulation goal is to facilitate compressed
system acquisition time, enhance training and testing and, at the same time,
conserve resources.

Army Equipping Policy (Force Packaging)

The Army's desired end-state is to have a highly ready (Cl), fully
modemized, deployable force. The interim goal is to equip Army units to
prescribed readiness levels commensurate with their warfighting requirements.
The intent is to maintain the highest level of readiness (C1/C2) in selected forces
by providing them more modernized resources at higher levels of fill, while
maintaining minimum acceptable levels for the Total Army. The requirements of
the U.S. National Military Strategy, tempered by considerations of affordability
and risk, determine the basis of the siz3 and composition of America's Army.
Once such determinations are made, the Army is further organized into strategic
Force Packages (FP); these are defined by "first to fight" priorities. Currently,
Force Package 1 consists of certain Special Operations Forces and Rapidly
Deployable Forces, including required supporting psychological operations
(PSYOP), civil affairs, echelons above division and echelons above corps units.
The Army's Forward Presence/Force Deployed units are found in Force Package
2. Force Package 3 consists of Initial Reinforcing Forces and certain Special
Operations Units. Force Package 4 is composed of Follow-on/Reinforcing
Forces.

The force packaging methodology establishes priorities for issuing
equipment in conjunction with the Army's tiered resourcing philosophy. The
highest priority FP is normally resourced first. The Department of the Army
Master Priority List (DAMPL) details this method of resourcing the Total Army.
The Total Army (Active Component, National Guard and Reserve) units receive
new equipment in accordance with their designated Force Package. Force
modernization policy uses the DAMPL as the baseline document for determining
distribution priorities, and provides the following principles to guide consideration
for beyond DAMPL distribution: pdiority to "first to fight"; maximize lethality and
survivability; field all weather/all condition fighting capability; design for future
modernization; modernize by FP; optimize readiness and training; and, pure fleet
(vehicle stsndardization, by typc) for sustainability.
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In addition, the Army practices "cascading." Cascading is the logical
redistribution of fielded materiel displaced by Total Package Fielding of new
materiel. The goal is to optimize Total Force readiness levels by ensuring critical
fielded items displaced by fielding of new items are redistributed to units based
on relative "first to fight" priority and future new item fielding. This is
accomplished by centralized control (at HQDA) of the items of equipment which
have Total Force readiness and force modernization impact. Redistribution is
used to fill shortages or replace older equipment in order of DAMPL priority.

"1SUMMARY

During the past five years, the Army has reassessed its role within the
framework of the changing strategic environment and a changed National
Military Strategy. The Army has adapted to meet new challernges in a new and
dynamic environment. The Army continues to improve doctrine, training, leader
development, organizations, materiel, and systems for soldiers. These efforts
will increase the effectiveness of the force.

The Force XXI Army will have a significantly improved capability to
command and control joint and multinational operations with forces that are
versatile, deployable, lethal, survivable, and sustainable. With such forces,
commanders will control the operational tempo across the range of military
operations. Every effort undertaken by the Army is focused toward meeting our
obligation of service to the Nation during war and peace.

14



I L MODERNIZATION ASSESSMENT

In a resource constrained environment, the Army's modernization
objectives provide focus to balance force capabilities for Force XXI and core
programs. Balanced techi ology insertion to achieve the modernization
objectives is a key part of the Army's plan to reach Force XXI. At the same time,
the modernization objectives ensure core programs (trucks, generators,
utility/cargo helicopters, and ammunition) retain proper priority to meet required
resourcing goals. This modernization appraisal provides a subjective
assessment--RED, AMBER, GREEN--of each modernization objective. This
rating is based on the anticipated required 21st Century capabilities (listed on
pages 8-11) and the current status of core programs necessary to meet
resourcing goals. Each modernization objective is rated in the near-term (1995-
96), mid-term (1997-00), and far-term (2001-09). RED means no capability
exists, or is insufficient to defeat the threat or provide the required support.
AMBER means a limited capability or quantity exists to achieve the
modernization objective. GREEN means adequate capability and quantity exists
to achieve the modernization objective.

Projloet and Sustain the Force - Past operations relied
heavily on forward deployed forces for rapid and effective
response. Today's environment and future environments
demand the capabilities to project CONUS-based forces
quickly, and to sustain those forces for extended periods of
time. Army strategic mobility improvements include

prepositioned War Reserves, CONUS infrastructure improvements, and
continued support for both the Air Force C-17 and the Navy Large, Medium
Speed, Roll on/Roll off Lift Ship (LMSR) programs.

Force structure reductions and the return of theater reserve stocks to the
Army have enabled propositioning of equipment to improve our responsiveness
to contingencies. An afloat set of equipment for a combat brigade and Its
supporting units is on station. The Army is the executive agent for all common-
user land transportation and water terminal operations in theaters of operation;
four ships with supplies and port opening equipment are ready to respond. By
1997, the Army will have 12 prepositioned ships with combat unit equipment,
plus units capable of executing port and terminal operations, ground movement,
and Logistics-over-the-Shore (LOTS) operations. These ships make the Army
capable of responding to crises or conflicts anywhere in the world.

CONUS installation intrastructure improvements include upgrading rail
lines, access roads, and loading facilities, plus additional railcars and containers.
CONUS installations designated as power projection bases will also receive
upgrades to their information infrastructure, allowing them to conduct split-based
operations. The improved information infrastructure permits implementation of

15
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increased Logistics-over-the-Shore (LOTS) capabilities, Total Asset Visibility
(TAV) and In Transit Visibility (ITV) to increase logistics efficiency, and the Total
Distribution Program (TDP) to manage the distribution from factory to foxhole.
However, any failure to procure programmed satellite systems will adversely
affect the Army's capability to conduct split-based operations and, as a result,
Force XXI logistics operations.

The Army has core programs such as tactical wheel vehicles and
utility/cargo helicopters, essential to Project and Sustain the Force. The
production of Palletized Loading Systems (PLS) has helped the hoavy truck
fleet. The light and medium fleets, howevor, have been hampered by
procurement reductions arid production stoppages. The age of utility and cargo
helicopters will become a sustainment problem in the far-taan (when the CH-47
helicopter airframes will be more than 40 years old, and UH-ls will still be in the
fleet because insufficient funds prevent buying ad3quate numbers of UH-S0s).

The tactical electric power program provides tactical generators for
command post, intelligence, communications, and logistias functions. Current
funding for these programs is inadequate. The average age for the mid-term of
these systems is 18 years.

Conventional ammunition has significant shortfalls. Training ammunition
is not fully funded for FY 97-01. Industrial-based, stockpile management, and
demilitarization functions are resourced to address critical requirements only.
For ammunition modemi.?ation, there are 17 modem war reserve ammunition
items (excluding SADARM and Bunker Defeating Munition (BDM)). The Army
will only procure 8 of these 17 munitions. Modernization of ammunition is not
supported at current funding levels. in addition, only 76% of the ammunition
production base is funded.

Project and Sustain the Force is rated AMBER for the near-, mid-, and far-
terms. Improved airlift and sealift capabilities are still required. Straiegic lift
improvements will significantly enharnca the Army's abiliy to Project and Sustain
the Force in the near- and mid-terms. However, the degraded medium and
heavy helicopter lift capability, the lack of funding for medium and light tactical
wheel vehicles and tactical generators, and, in addition, the status of ammunition

1lWiI~'LIUII I rWW • IIIb g jU tIva• ar'ea atdII BER,¢u I~~•-n toth farid-, tl

L Protect Tne Force - Military forces are most vulnerable
during initial, forced entry into hostile areas. During the
early stages of such operations, the systems required to
protect forces are limited in availability. The specter of
attack at this time by theater missile, nuclear, biological, or
chemical weapons is ominous. Moreover, the potential for

fratricide still exists during any military operation.
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Early entry/forced entry forces require far better protection from weapons
of mass destruction. The fielding of PATRIOT Advanced Capability 3 (PAC-3)
and Theater High Altitude Area Defense (THAAD), assisted by early warning
alert from Joint Tactical Ground Stations (JTAGS) provides Force XXI the
capability to respond to the growing theater and cruise missile threat. However,
short range missiles remain a significant threat to the maneuver forces.
Capabilities to defend against fixed wing manned aircraft exist, but the stand-off
Rotary Wing Anti-Tank Guided Missile (ATGM) still poses a lethal threat to
maneuver forces. Improvements to the Stinger missile and onboard launch
capability from the Bradley Stinger Fighting Vehicle Enhanced (BSFV-E) are
required to counter this threat. Missile defense against the very short range
theater ballistic missiles (VSRTBMs), cruise missiles, UAVs and RPVs that target
locations of friendly forces is sufficiently improved only when Corps SAM is
fielded.

Fratricide reduction is enhanced most by accurate situational awareness.
Measures to prevent fratricide such as: improved precision location and
navigation, combat identification systems, and improved IFF contribute to better
situational awareness. These capabilities are enabled by advances in
information technologies. The Army is actively focusing the use of such
technologies to digitize the battlefield and implement the Enterprise Strategy to
reduce fratricide.

Survivability enhancements through the POM period include development
of a biological detection capability, an NBC stand-off detection capability, and a
multiagent chemical detection capability. Shortfalls in the area of individual and
integrated collective protection are expected to be overcome by the far-term with
the fielding of new capabilities beginning in the mid-term. Technology is the
limiting factor in the area of decontamination. A technology solution that will
achieve waterless decontamination is required. Technology to develop and
procure a receptor targeted immunization for biological agents will be a far-term
goal.

Combat casualty care for soldiers has some shortfalls in advanced
medical diagnostic communications. This is further aggravated by the far-terrr.
inadequacy of the aeromedevac fleet. The POM terminates UH-60 production

VO~u FY U Io ouu a irraf~,'-t -f requirements. Further, the current MF_.DFV AC
dw"Lr FY96 K~ arer" hIw aL V1 .~.uI IaaLS fu~ili IIIua tn iviazUEVP
fleet must remain a composite force of UH-60s and UH-1Vs due to shortage of
modernization funds.

Protect the Force is rated AMBER for the near-, mid-, and far-terms. This
rating is a consequence of the lack of an effective combat identification system
and low rates of fielding detection and survival capabilities. Although continuous
improvements are taking place in this important modernization objective area,
the shortfalls in protection of the maneuver forces against cruise and short range

17
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ballistic missiles, and the far-term lack of aeromedevac capability keep the rating
AMBER through the mid- and far-terms.

Win the Information War - Information warfare capabilities
harness the advances in information technologies in order to

Scollect, process, disseminate, and use information. The AMP
goal is to provide Force XXI the capability to destroy, disrupt,
and exploit an adversary's information systems while ensuring
our warfighters' ability to receive accurate, actionable

intelligence/information.

The Army is fielding a robust sensor capability for Force Package 1 units
and some Force Package 2 units. UAVs will enable commanders at brigade
level and above to control their fight by providing targeting, force protection, and
situation development. Additional airborne capabilities, including Advanced
Quick Fix, the Guardrail Common Sensor, and Airborne Recon Low (ARL),
provide real time Signals Intelligence (SIGINT), Imagery Intelligence (IMINT),
moving target information, and electronic attack capabilities to assure
electromagnetic spectrum supremacy. Other capabilities include the Joint
Surveillance Target Attack Radar System (JSTARS) target acquisition tlirough
the Common Ground Station (CGS), the Ground Based Common Sensor
(GBCS), Ground Based Sensor (GBS), air surveillance and tracking for Forward
Area Air Defense System Command, Control and Intelligence (FAADSC2I).
Shortfalls in the track mounted GBCS for mounted forces adversely effect their
on-the-move collection capability.

Access to national intelligence sources is maintained through continuous
improvements to the Army Tactical Exploitation of National Capabilities
(TENCAP) program which provides intelligence from national to tactical levels.
The All Source Analysis System (ASAS) fuses information from multiple systems.
The information is then distributed through a communications architecture that
will continue to improve with digitization and the implementation of the Enterprise
Strategy.

Extensive use of space-based systems contributes to Winning the
Information War. Communications capability for split-based operations is
M • S--- I'J--4 * 1- ..... ""k ''. . ;";'~f~h i4 -- "I ....... ="libfl "-^" .. ....%nI.a 0 *V nf man ......f
pprovideJd Ll,,U 11 I I I I HIlUI Y, %oflV 1 ,GU IUW II I X74 V Gll IUId| OrA&%71 &Cl QotolrceoI in many case

direct to Army satellite terminals and ground stations. Space systems also
provide surveillance capability from national assets; up-to-date weather and
environmental effects information through the Integrated Meteorological System
terminals; terrain and mapping data for use in systems like the Aviation Mission
Planning System (AMPS); and precise position location using small Global
Positioning System (GPS) receivers. GPS capabilities are also being integrated
into several Army platforms.
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Information capabilities are also enhanced by terrestrial capabilities of
systems such as the Army Data Distribution System (ADDS), which passes
increased quantities of data. The fielding of Have Quick/Radios and the
improved Data Modem will provide target handover and digital message
capability for Army aviation.

Advanced technology allows incorporation of electronic protection warfare
features. For example, the Secure, Mobile, Anti-jam, Reliable, Tactical
(SMART-T) multi-channel satellite terminal for Military Strategic Tactical Relay
(MILSTAR) satellites will provide range extension capabilities for Mobile
Subscriber Equipment (MSE). It also incorporates Low Probability of Intercept
(LPI) and Low Probability of Detection (LPD) features. C2 protection and
defensive capabilities are critical to assure the security of information capabilities
of the warfighter. SCAMP is a Single Channel Anti-jam, Manportable MILSTAR
terminal that will be employed at corps and below tactical units. SCAMP
provides required voice and data range extension for command and control.
More resources are required to support these requirements.

Information security systems (INFOSEC) assure multilevel security from
CONUS to the operational theater and within the operational theater. Current
funding levels for these programs are limited.

Denying the use of space-based information systems is a critical
capability envisioned for the 21st Century warfighter. Capabilities in this area are
limited, but must be developed consistent with national policy.

Win the Information War is rated AMBER for the near-, mid-, and far-
terms. Horizontal/vertical seamless communication architectures which provide
voice, data, graphics, imagery, and video information for all battlefield operating
systems are not yet fielded for the warfighter. The efforts to digitize the battlefield
and implement the Enterprise Strategy will take advantage of the rapid changes
in technology to move toward a seamless architecture in an efficient and
affordable manner. The objective remains AMBER through the far-term based
on inadequate funding to procure the appropriate quantity of systems to meet
Force Package 2, 3, and 4 requirements.

COnd,,,Ct Pell., S,.M. - Seizing and controll.ng, ,1,_ad will be
the mission of Force XXI. To assist in the accomplishment of
this mission, the Force XXI commander must have an organic
capability to conduct deep attacks against the threat. To
successfully attack targets with precision at extended ranges

requires the capability to sae deep then transmit that information/intelligence in
near real time to firing units employing advanced weapons and munitions
systems.

y
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To enable the Force XXI Army to see deep, a family of capable sensors is
being f'elded. UAVs designed for close, short, and extended ranges will provide
the warfighter with unprecedented real time situational awareness. The
capabilities of UAVs in concert with airborne sensor platforms such as Joint
Surveillance and Target Attack Radar System (JSTARS) and Guardrail Common
Sensor (GRCS), and the armed reconnaissance Comanche helicopter, as well
as, national assets downlinked through TENCAP and fused by the All Source
Analysis System (ASAS) and the Advanced Field Artillery Tactical Data System
(AFATDS) will provide the warfighter with the information needed to attack deep
targets quickly and efficiently.

Precision Strike munition improvements in the mid- and far-terms will
enable Force XXI to effectively take advantage of sensor and targeting
architecture advances to deliver deep fires with unequaled precision. The longer
range Global Positioning System (GPS) guided ATACMS Block IA will be fielded
in Fiscai Year 1998, to be followed in Fiscal Year 2001 by ATACMS Block II
carrying the Brilliant Anti-Armor (BAT) submunitions. The extended range
ATACMS Block IIA carrying the P31 BAT will be fielded in Fiscal Year 2003.

Conduct Precision Strike is rated AMBER through the mid-term but will
improve to GREEN in the far-tenn. Tho improvement is due to the fielding of
sensors and information/intelligence distibution systems (ASAS and AFAT'DS),
and munition modernization (ATACMS, Block IA and II) occurring in the mid- and
far-terms.

Dominate the Maneuver Battle - Today's Army as well as
Force XXI must be able to control and dominate the fight in
order to achieve swift, decisive victory with minimum casualties.
Modernization of the maneuver forces aims toward making
them more deployable, tailorable, and lethal. Maneuver forces

must be able to get to the area of operations, and once there, they must have
the versatility to function in both war and Operations Other Than War (OOTW).

Maneuver force improvements in range and lethality are achieved with the
fielding of Javelin and Improved Target Acquisition System (ITAS) in the mid-
term. Far-term fielding of ATAS and LOSAT could provide more improvements.
ATAS and LOSAT are funded through the Advanced Technology Demonstration
(ATD) phase, o:ly.

The range extension of fire support for mounted forces is limited to
Paladin and extended range MLRS rocket improvements. AFAS and FARV are
far-term programs.

Mounted force (Ml Abrams and M2/3 Bradley) improvements continue in
the near- and mid-terms through digitization programs and Second Generation
Forward Looking infrared (FLIR) technologies.
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Mounted force command and control will be enhanced by the C2V, but
fielding will be in small numbers. The current maneuver control system, as a
ccmponent of the Army Battle Command System (ABCS), will be fielded to
additional forces, but will still be short of requirements. The Improved Data
Modem for aviation will enhance situational awareness and flexibility. GPS
integration into platforms will enhance all maneuver force capabilities.

There is a modernization gap between maneuver weapons systems and
counter obstacle capabilities. There will be improvement with the fielding of the
M1 Breacher, the Heavy Assault Bridge (HAB), and the Airborne Stand-off
Minefield Detection System (ASTAMIDS) but the numbers are too limited to
adequately support mounted force maneuvers. Countermobility improves with
the fielding of Volcano and Wide Area Munition (WAM), but WAM numbers are
again insufficient for even the contingency forces.

An automated threat location capability is key to Force XXI maneuver
force requirements. As a result of the Army's digitization efforts, fusion of data
from increasing and improving battlefield sensor suites will make the common
picture of the battlefield available to maneuver force commandArs. Digitization
also enables massing fires without massing forces, thus increasing survivability.
The delayed fielding of key digital systems, such as the RAH-66 Comanche, the
Long Range Advanced Scout Survoillance System, and AFAS will limit the
degree of integration achieved to dominate the maneuver battle.

Dominate the Maneuver Battle is rated AMBER in the near-, mid-, and far-
terms. Shortfalls in research and develcpment funds to improvw capabilities and
inadequate funding to procure new digital systems and enhancements for all
Force Packages 1, 2, and 3 units iaeps this otjective AMBER.

SUMMARY ;

Force XXI is the Army's vision of warfighting in the 21st Century. Force
modernization is critical to meet Force XXI objectives. As the assessment
indicates, there are significant shortfalls in some of the Army's modernization
and core programs. However, whenever possible, the Army will continue to
invest in h.uture technology focused toward achieving Force XXI.
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PROJECT & SUSTAIN

PROJECT AND SUSTAIN the FORCE

NEAR-TERM ASSESSMENT FY 95-96 AMBER
MID-TERM ASSESSMENT FY 97-00 AMBER
FAR-TERM ASSESSMENT FY 01-09 AMBER
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WHAT THE POM BUYS
FOR PROJECT & SUSTAIN

Force Pkg %
Assessment as of

96 FY 01
BUDGET[ 96 1-91 I~ ~ ~I i ii II I

114 RAU, 15.5(M) ______________ 100 N/A N/A MI'A

C-17 3.3(B) (AF Program) N/A N/A N/A N/A

L.MSR 615.2(M) (Navy Program) N/A N/A N/A N/A

PLS 78.4(M) 10 10 10 6

FMTV 40.8(M) 76 0 0 0

UH60A 383.3(M) !0 10 9

CH-.471D 16.4(M) 100o 100 1001 N/A

TDS 25.5(M) 10 00 0 0

TAC.71CAL QU15T 15.0(M) ~~10 1

G2BAOS100 10 0 0

~~ ~CSSCONTROI 19.7(M) 10 1

HEAMVY 48M N/A N/A N/A N/A

FORCE
1PROVIDER 14.3(M) 1  69 N/A N/A N/

AGO 4.()N/A N/A N/A N/A

RDAS 83.UM *Not~ filbdedby ForcePackage ills65% of projectw requirement.



PROTECT THE FORCE

PROTECT THE FORCE

NEAR-TERM ASSESSMENT FY 95-96 AMBER
MID-TERM ASSESSMENT FY 97-00 AMBER
FAR-TERM ASSESSMENT FY 01-09 AMBER
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WHAT THE POM BUYS
FOR PROTECT

force Pkg %
"Asessment as of

96 FY 01
BUDGET
REQUEST 961 7198 1991001011 1 11 m IV

TENCAP 57.7(M) 100 80 80 N/A

S JSTARS 105.4(M: ' 80 80 80 N/A
GSMI

RAH-66 200.0(M 0 0 0 0

GRCS 60.2(M) 100 85 85 N/A

SGBCS 58.9(M) 10 1

SUAV CR 40.7(M) 45 0 0 0

100 25 0 N/A

SAQF 38.0(M) 6

ARL 18.4(M) ~'' ~67 0 0 0

GBS 47.3(M) :. .100 100 40 0

TMD(GBR 6111.2(NM) *p 100 0 0 0

PROD/SUSTAINMENT AUGES "*Joint Prgu
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WHAT THE POM BUYS
FOR PROTECT

Force Pkg %
Assessment as of

96 FY 01

BUDGFJT
,REQUEST 96 97 98 990001 I I III IV

St TENCAP 57.7(M) 100 80 80 N/A

JTR/105.4(M) ______________* 80 80 80 N/A

3 Channel 12.7(M) .. * - " 60 60 60 0

ASAS 65.6(M) 1, 00 100 100 NA

FAADC21 56.5(M) .. ,"100 100 40 0

ADDS 26.8(M) s,. ... 80 0 0

GPS 39.8(M) . . .v 100 100 10 0

TROJAN 21.6(M) 100 100 100 N/A
SPIRIT 100 100 100: N/A

E

iRDTE
* Joint Progra.i• PROD/SUS-"AMMENT
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WHAT THE POM BUYS
FOR PROTECT

Force Pkg %
Assessment as of

96 FY01
BUDGET 

- - - -REQUsrl96 197198 1990 1 11 TI Ia IV\ SADARM 40.9(M) 7 N/A N/A N/A

ATACMS) 100 N/A N/A N/A
BLX I

4 . 811 N/A N/A N/

BLK~ IA -05 N/A-

BAT II13.( 25 N/A N/A N/A

MLRS 53.(M 100 10 71 0

MSIC 344M100 89 0 0

MLSIM 60M 100 2C 0 0

ER-MRS214()7 N/A NIA N/A

AH-64 C/D 378.4(M,,,' so 0 0 0

~4 RAH-66 200.0(M) 0 0 0 0

RDTE AFITE
I~PROD/SUSTAINMEINT

27



WHAT THE POM BUYS
FOR PROTECT

Force Pkg %
Assessment zs of

%~FY 01

REQ= 96 97 98 99 0001 I II M] XV

PATRIOT

691.8___M) 100 100 100 NIA

4 M~TAAD 423.5(m 
0 0

THAAD 18.( 0 0 0 0

InCRS 3.( 0 0 0 0
SAM

ARMY
PATRIOT 31 .5(M too~~ 0 100 100 N/A.

SJTAGS 30.9(M) . 100 N/A N/A N/A

AVENGE 32.5 *K 100 100 30 0

SSTINGER- 14.3(% 100 100 100

*RDTE A PU *BMDO Funded.

PROD/SUSTAINMENT A UOEs
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WHAT THE POM BUYS
FOR PROTECT

~. ,~Force Pkg %
Assessment as of

%6 FY 01
REQ U78 W ] -

NCRob61.4(M) 100 7 0 0

CHEMMCAL 34.3___M)_78__33__0_0

NUCLEAR 1(C3 RDA) 00 85 67 67

UO DETECYION 3O.7(M)

SOLDER 1.8100 100 100 100

cWYflUN - -

SOERTE O5 0 0 0

PROTEcTION 21.1C

DEIN 40(100 100 90 0

GROUND VEMCLE
COMBAT I

ElPRoIjusTAmmNrVN *Multiple Systems.
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WIN INFORMATION WAR____

Adak

.4 ....

WIN THE INFORMATION WAR

NEAR-TERM ASSESSMENT FY 95-96 AMBER
MID-TERM ASSESSMENT FY 97-00 AMBER
FAR-TERM ASSESSMENT FY 01-09 AMBER
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WHAT THE POM BUYS
FOR WIN THE INFORMATION WAR

~ ~ Force Pkg %
Assessment as of

% ~FY701
BUDGET ______________

%EQUST997 198 199100101 1 uI III Iv

S JSTARS GSM 105.4(M) so8 80 80 N/A

UA CR 0.()45 10 0 10

UAV (SR) 67.7(M 100 25 0 N/A

TECP 77()100 80 80 N/A

RAH-66 200.0(M) 0 0 0 0

r*7AF 3.M)67 0 0 0

qre GDCS 58.9(m, 100 10 0 0

%=-AtaGCS 602()100 85 85 N/A

AL 18.4(M) 14,*41W~ 66 0 0 0

OBS 47.3(M) - 7771.4;" 100 100 40 0

T.b wGBCS 1890)0D 10 0 0

SAQF 38.0(M) 67 01 0 0

*RDTE &U *Joint Program.

OPROD/SUSTAINMENT
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WHAT THE POM BUYS
FOR WIN THE INFORMATION WrARJ

Force Pkg %
Assessment as of

RQ 96 97 98 990001 1 ]a III IV

E AFATDS 73.9(M) 100 100 50 0

4 FAADC21 56.7(M), 100 100 40 0

ASAS 65.6(M) 00 10 /

~J CSSCS 19.7(KM1 100 0 0 0

SINCGARS 347.4(M). . 100 100 100 73

MSE 18.3(IN... 3*______ 100 100 100 100

ad SMART-T 88.6M ,,100 40 0 0

*h 100 0 N/A N/A

sl SCS 16(O100 100 92 80

ADDS 26.8(K?, 1,A' 80 0 0 0

ThJN 21.6(M)~ 100 100 100 N/A£ SPIRIT

GPS 39.8(M)~.. 100 100 100 0

B INFOSEC 15.3(M,) 65 1 0 01 0

* AGCCS 21.0(M) N/A N/A NIA N/A
(SCHA~iL)12.7(M) - -

(3CHNNL)60 60 60 0

A2C2S 4.AM
LQ.50, 0 0 0

aMT 7.0(M) 11001 100 1700 0
W RDTE C3 PROD/SUSTAINM3NT 4A JFUE *Not Fielded by Force Package.
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- CONDUCT PRECISION STRIKE

.j

CONDUCT PRECISION STRIKE

NEAR-TERM ASSESSMENT FY 95-96 AMBER
MID-TERM ASSESSMENT FY 97-00 AMBER
FAR-TERM ASSESSMENT FY 01-09 GREEN
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Assessment as of
96 INY 01

RE'Q 96197198199 100 101 1 11 II V

S AFATDS 74.4(M 10 10 5

SINCOARS 347.4(M 10 10 10 7

SMSE 18.3(M 77 100 100 100 100

,GRCS/CIT 12.7(M) A- 1 60 60 60 0AO

YrAS 3.9(rA100 N/A N/A N/A

TECP 577M100 80 80 N/A

MARS 4( 80 s0 80 N/A

UAV (CR) 40.7(4M0 0

9 UAV(SR) 67.7(M10 10 10 N/

SIARL 18.4(1 6M
*RDTE F!m *Joint Programn

CPRODISUSTAINMENT
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WHAT THE POM BUYS
FOR CONDUCT PRECISION STRIKE

| HO TER ~Force Pkg %
"Assessment as of

96 FY 01
BUDGET
REQUES1,96 97 98 99 O01 I 11 m11 IV

ATACMS 53.5(M) 100 N/A N/A N/ABLK I ,

BLK IA 80.5(M 81 N/A N/A N/A

S193.3(M) 25 N/A N/A N/A

N=R 53.4(M) 100 100 71 0

_RRMLRS 234.4(M)
100LSIM iN 89 0 0

AgILti LREL"160()100 20 0 0

..E,.-MLRS 21.4(1M) 7 N/A N/A N/A

SADARM 40.9(M) 7._ NIA N/A N/A

SAH-64 C/D 378.4(M) 50 0 0 0

"RAH-66 200.0 (M 0 0 0 0

*RDTE AU
PROD/SUSTAINMENT

35



DOMINATE the MANEUVER BA7TLE

.. 91, .-.

DOMINATE THE MANEUVER BATTLE

NEAR-TERM ASSESSMENT FY 95-96 AMBER
MID-TlE-RM ASSESSMENT FY 97-00 AMBER
FAR-TERM ASSESSMENT FY 01-09 AMBER
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WHAT THE POM BUYS
FOR DOMINATE MANEUVER

Force Pkg %
"Assessment as of

96 FYF01
REQUES 969798 990001 I I 111 IV

MIA2 535.3(m 70 0 0 N/A

AGS 188.8(M . 76 N/A N/A N/A

BRADLE-Y
(M2/3A2) 137 

N /1 5

(M2/3A2 ODS) 37:11 100 100 51 N/A
(M2A3) 16.1(M "38 0 0 N/A

TAS 56.8(M 96 0 0 0
A JAVELIN 171.4 

1

LOSAT 14.7(M N/A N/A N/A N/A

PLS 90.0 :oo-.. 100 100o 64

C2V 20.3(M 47 0 N/A NIA

SMTV 40.80 76 0 0 0

MCS (V. 12) 38.1( , 100 0 - -

GS 39. 100 100 100 0GaPS 39.8(lv. ltlllW¢ - -o -o -o

IWSMALO~~* 3( 100 0 5 0
LAM MA•M 25.9( NiA N/A N/A N/A

20 mm MORTAR 8.00A 1001 100 50

M113A3 40.3( ' . " . 100 60 10 40
Mu.l~tiwpwe 12.3(M 21 N/A N/A N/A
>, a vidu M unio 1 001 10 01.. .. 2 1 2-7

AN/PVS7 36.9(M._0

1I, OHI-58D 78.7(M 95 73 0 0

"RAII-66 2000.(M 0 0 0 0

AH-64C/D 278.4(M- 71 50 0 0 0

U1H60 A/L 383.3(M 100 100 90 0

IRDTE -AFJE 
..

e.

PROD/SUSTAINMEN'T
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Assessment as of

%Forc Pkg

REQUESJ 96 197 198 99 00 01I IV

M109A6 222.7(M)!;-10 10 / /

BFS 3.()=:Z695 0 0 0

SAFAS 147.8aM 0 0 0 0

FR 710M0 0 0 0

ASAUT257()15 00 0

MI 1.(M 1 23 0 0 0

VOLCANO 1.0(M)~ 100 100 100 98

4 jWAM 36.4(M 281 0 J0 Jo
~ DEUCE j0. 7777I -±Li6 0

*RDTE A FUE

CPROWiSUSTAINMENT
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CONCLUSION

"America's Army is made up of the finest soldiers the world has ever
seen. ... They are ready to respond to the nation's call wherever our
country needs them to go, whatever our country needs them to do.
... We owe it to those soldiers--and to America's soldiers of the 21st
Century--to provide them with the best and most lethal weapons
systems and equipment in the world."

GEN Gordon R. Sullivan
Chief of Staff, Army

The Army is committed to modernizing to ensure the Nation possesses
the most modem, well trained, and ready force in the world. The Army must be a
better Army. The size of the force dictates that technology must provide us the
advantages needed to fight outnumbered and win. Given the decline in the
Army's Total Obligation Authority and its impact on research, development, and
acquisition, we have a daunting challenge. Tough decisions have been made:
to reduce force structure, cancel programs, delay or extend others. The Nation
deserves an Army capable of projecting Land Force Dominance. To meet the
challenges for the 21st Century, the Army has embarked on a course which will
result in Force XXI. Continued support for Army modernization will not only
produce a better Army, but the Force for the coming century--an Army committed
to readiness, its soldiers, and the American people.

SFORCE XXI
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ANNEX A

FORCE STRUCTURE

INTRODUCTION
"The U.S. Army is a changed Army - changed to meet the challenges of the 21st

Century. But that change has not eclipsed the essential nature of your Army that has
been with the Nation since birth. Service to the Nation - Duty, Honor, Country, selfless

service - an example of a democratic army to the world - these things will never change.5

GEN Gordon R. Sullivan
Chief of Staff, Army

October 1993

Force Structure Overview

The U.S. Army is undergoing its most significant change since the end of World
War I!. It is being transformed from a Cold War Army -- one focused on a large,
monolithic Soviet global power -- to a Power Projection Army. It will have limited
forward deployments, and will be primarily stationed and supported from the continental
United States.

The DoD Bottom Up Review and subsequent Defense Planning Guidance (DPG)
AM reduce the active Army to ten divisions. Dollar constraints limit active Army end

strength to 495,000.

The Army's primary mission remains to fight and win the Nation's wars. As
outlined in the evolving National Military Strategy, the most demanding of the Army's
potential missions is fighting two near-simultaneous major regional contingencies.
However, to be able to respond quickly to the wide variety of possible missions across
the range of conflict, the active Army must be structured with heavy, light and special
operations forces.
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By the end of FY 96, the active Army will reach the objective end strength
(Figure A-i). This end strength provides a force structure of four corps and ten
divisions -6 heavy, 2 light, I airborne and I air assault. The divsions are
complemented by the Ranger Regiment and 5 Special Force Groups. In addition
to the combat force the active Army also consists of the Institutional, or TDA
Army which is responsible for both generating and sustaining the force in peace
and war. Active Component forces are backed by combat, combat support and
combat service support structure in the Reserve Component (RC). RC end
strength will reduce to 575,000 by the end of FY 98.

The 1996 force structure provides the point of departure for Force XXI, the
emerging tenets of which will set the azimuth for modernization of the Army into
the early part of the 21st Century. One of the principal features of the future
Army will be its ability to exploit information. The enhanced capability derived
from information and digital technology will greatly Influence the doctrinal design
of the Force XXI Army. The knowledge-based, modular, tailorable Army of the
21st Century is expected to be more lethal, mobile and survivable. Those
characteristics will enable the Force XXI Army to respond more efficiently and
effectively to the challenges of the post-Cold War security environment.
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"in some ways, America's Army will be as different from the Army of Desert Storm as
M Marshall's World War // Army was different from Grant's Army of the Potomac.

New ways of viewing the world, new missions, new ways to accomplish those missions,
new technologies, and new ways of doing business are all part of a deliberate

transformation that Is fundamentally changing every aspect of the Army."
HON Togo D. West, Jr. & GEN Gordon R. Sullivan

FY 95 Army Posture Statement

Force Structure and the Force XXI Campaign Plan

To be prepared for the future we must plan and prepare now. The spirit of this
vision and preparation can be found in the Force XXI Campaign Plan. The Army's
redesign effort is well on its way and is illustrated In the three axes of the Force XXI
Campaign Plan. These three main objectives incorporate three complementary and
interactive efforts.
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Its purpose is to ensure the Army is properly organized for the full range of multi-
dimensional operations. Redesigning the division and below is the core focus of Joint
Venture and producing the best possible operating force will be its initial goal. The
challenge is to develop the intellectual basis for warfighting; its force design; and then
test these hypotheses through experiments, simulations and models.

Support of the Joint Venture axis will ensure that the TOE Army of the future is
provided the appropriate Doctrine, Organization, Training, Leader Development,
Materiel, and Soldier support (DOTLMS) to capitalize on the full capabilities of the
deployed forces.

Figure A-3
The ,eo, ,,, , is ...o!a.n by the Army's Vice Chief of Staff to reengineer the

lnstltutional/TDA Army from the factory to the foxhole. This is the part of the Army
ý'esponslve for generating and sustaining the operational forces. It will divest
unnecessary force structure while retaining functionality with the proper balance of
combat, combat support, combat service suppori and Special Operations forces. Its
responsibilities can be grouped into four general categories:

* Creating the force - recruiting, training, equipping;

• Generaiing the force - mixing, projecting, supporting; A
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] • Sustaining the force -- supplying, servicing, maintaining; and

* Structuring the force -- orgenizing, balancing, planning.

Continuing efforts will lead to the development of a common base support
structure for the deployed operational Army. Infrastructure is a crucial strategic
capability that supports how the Army organizes, trains, and equips itself to accomplish
its many missions. When completed these efforts will demonstrate a seamless,
connectivity betwoon the Institutional and Operational forces.

The Army of the 21st Century .. commodates the constraints imposed by
decreasing budgets and related reductions in manpower. But most importantly, Force
XXI focuses on numerous current and emerging technologies which offer quantum
advances in operational capabilities for the Army. They will permit the Army to
generate greater levels of combat powor. Projecting from the United States, the Army
will provida the necessary forces possessing the organizational agility and versatility
necessary to respond to an increasingly broader range of missions. Most importantly
these units will be properly organized and outfitted with the technical advantages over
their enemy.
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Figure A-4
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Force XXI enhances our capability to task organize forces better; because Army
units in the future will possess mutual command and control, communications and
intelligence means. Units will be more modular and will prove to be more adaptable.
Further, the Army will provide digital connectivity between the proper mix of Active and
Reserve Component units. This will provide the appropriate balance of combat, combat
support, combat service support units organized to support joint and multinational
operations in any theater.

In concert with the Force XXI Campaign Plan, by the year 2000 the Army will
reengineer its institutional infrastructure necessary to perform its Title 10
responsibilities. The TDA Redesign Axis campaign, a vital part of the top-to-bottom,
front-to-rear redefinition, will be conducted in three phases and employ four
simultaneous and interrelated efforts:

1) MACOM Reengineering. Already in progress is the internal reengineering
efforts of the major commands (MACOMS, i.e., TRADOC, FORSCOM, AMC,
etc.) as part of an integrated effort into the infrastructure redesign activities.

2) The Functional Area Assessment (FAA) process. A complementary forum to
develop and process redesign issues for Service Title '4 0 functions.

3) Redesign of HQDA. This effort also includes its field operating agencies
(FOA) and staff support activities (SSA) which will be part of the initial
redesign phase.

* 4) Umbrella Redesign. An effort to integrate the results of the FAA and interface
with the overall redesign and digitization of the warfighting Army.

Base Realignment and Closure (BRAC) decisions and/or laws will be reviewed
and appropriately reconciled throughout the campaign effort. Decisions made on
relevant emerging issues will be entered in the FY 97 budget submission and later
redesign efforts will be integrated into following POM. Redesign reviews will address a
complete assessment of all Title 10 functional areas. The Army will then perform an
integrated assessment of required organizational structure and prioritize its resources of
military personnel, civilians, contracts, and dollars.

- thir a•-nd fnl axi i te" Army i,...., Office (ADO) !t ""pr"'s the
management structure to ensure the acquisition process develops a digitized force
capable of exploiting the value of the information age. Future architectures will be
based upon a robust, versatile concept of information based battle command, This is
an extremely challenging requirement, due to the technical complexity of attempting to
integrate fielded platforms and systems, which use older technology and software
languages, with new and future systems, which will use software that may not be
written yet. The ADO has the authority to coordinate actions of the acquisition officials
toward integrating user requirements. To do this he must be able to react quickly,
invest smartly and maintain flexibility to accept change and grow.
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Reserve Components (RC)

An important component on the modem battlefield will be placed there by the
U.S. Army Reserve (USAR) and Army National Guard (ARNG). Yet, they too are
undergoing a significant restructuring process. Current Defense Planning Guidance
(DPG) establishes a total end strength in FY 98 of 575,000 soldiers, a 25% decrease
over the decade of the 1990s. Previous agreements established ARNG/USAR end
strengths to 367,000 and 208,000, respectively. The end of the Cold War is beginning
to highlight a previous American phenomenon; when the Reserve Component exceeds
the active force by a considerable margin.

A 1993 agreement, involving the transfer of combat and combat service support
force structure, produced a restructuring initiative that establishes the Reserve
Component (RC) force realignment process. This initiative places the preponderance
of RC combat power within the ARNG, while the USAR will provide a large majority of
the combat support and combat service support. This agreement is being reflected in
the FY 98 projections of eight ARNG divisions and 15 *enhanced readiness brigades."
Those units will be affiliated with Active Component divisions and corps for training and
preparations. They are to be staffed and equipped to the same modernization level as
their respective force package designation.

in order to suppod' the realignment and reach the objective end strength,
Reseive combat forces are being inactivated or moved to the ARNG. By the end of

IFY 95, three Army Rose, ye combat brigades will be inactivated, leaving only two
combat battalions which will be inactivated in FY 97. The Army's biannual Total Army
Analysis (TAA) will determine the rnquired force strvcture to support the RC's
commitment to CINC's warfighting requirements, while still maintaining appropriate
levels and capabilities for domestic and state missions.

As part of the RC's restructuring process, increasing the level of Full Time
Support (FTS) personnel is a high priority. The shortage of adequate FTS
authorizations is one of the primary factors Inhibiting higher readiness levels. The Army
is complying with directed guidance to increase the level of FTS as a percentage o1 RC
end stroij gth. Full Time Support (FTS) is currently projected to be 10.4% for the USAR
and 13.1% for the ARNG.
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Figure A-5
Civilian Personnel

Department of the Army Civilians (DACs) are major contributors to the Army's
mission. Civilians comprise approximately 20% of the overall work force (AC and RC)
and fill vital positions in support of operations. Most importantly they provide stability
and institutional knowledge, regardless of what organizational level they are assigned
from senior management to administrative support. This Is particularly true in that level
of the work force which supports depot maintenance, supply, acquisition, training,
medical care, research and development and facilities operations.

S~~~The Army's civilian• strength'iVG h... a' wil,,,b, ,., .,,-o ,,.-,,, thr.,ughut thi, I...
decade by over 170,000 personnel. This reduction reflects reduced funding, new force
structure designs, mission support requirements and results of the base closure
program. The DAC strength levels are a dependent variable related to the following
factors: force structure changes; force management; funded workload; and
Congressional ceilings and floors. Figure A-6 reflects the trends as currently projected
through the programmed and planned years.
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When reviewing the force structure reductions In both the AC and RC, as
discussed above, it is logical to state t~hat the civilian force structure would also be
reduced accordingly. However, it is important to understanding the meaning of a
CONUS-based, Force Projection Army, and a careful review of the value of the overall
infrastructure support base - primarily manned and operated by civilian personnel. This
is of particular importance when you see that the overall tempo of Army missions and
requirements has been increasing, not decreasing, since the end of the Cold War.
Therefore, consistent and constant correlation - over an extended period of time -

between AC/RO force structure and the civilian based support structure may put at risk
the Army's readiness and operational capabilities. Further civilian strength reductions
need to be measured on changes in roles and missions and the National Military
Strategy. The trends of the overall force structure are displayed in Figure A-7 and
reflect the Department of the Army plan to meet policy guidance and directions.
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Summary

The future U.S. Army force structure is being designed to support the evolving
National Military Strategy. As this strategy continues to evolve in the changing
paradigm of the post-Cold War era, Army force structure is being modified to support
the requirements and new dangers of our changing times. It is often said that we study
history so as not to repeat thu mistakes of the past; the Army remembers 1950 and
earlier years and will make every effort to ensure our Nation's future is secure.
To meet these future requirements the Army is developing both the means and the
process of achieving success and ensuring its fundamental mission of winning our
Nation's wars can be accomplished both quickly and decisively.

The modification to the Army's force structure will be accomplished through the
synch ,nization of the 'Total Army Analysis process and axes of the Force XXI
Campaign Plan. These are more than words and budget rhetoric, but rather
demonstrates a, maturing proc,,ss w..ith, th,1 i,,t.EN tP esualre America.1SA,,mi, capable
of implementing its portion of the National Military Strategy and meeting those
responsibilities in the 21 st Century.

"We know what the citizens of the United States expect of us. First and foremost,
they expect us to protect and ,efend the Nation, now and in the future. They

expect us to use their resources wisely, to be good stewards of the lands
entrusted to our care, and to give their daughters and sons the right training and

leadership to accomplish difficult tasks. We w.l meet those expectations."
HON Togo D. West, Jr. & GEN Gordon R. Sullivan

FY 95 Army Posture Statement
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ANNEX B

MOUNTED FORCES

SECTION 1

INTRODUCTION

This Annex addresses the U.S. Army's modernization of its mounted forces.
As used here, mounted forces are combat units that participate in and support.
mechanized operations.

Continued modernization of our mounted forces will ensure victory in the
minimum amount of time with minimum loss of life and materiel. As part of the Army's
Force XXI, the mounted force is being modernized to enhance capabilities that allow it
to be even more operationally/strategically deployable, employable, agile, taflorable,
and survivable as part of a joint/multinational force in any future conflict.

MOUNTED FORCES

Dumirata Maneuver

FLOT Conduct Precision

Protect The Force

SProect SusainWin Information War

....JXADING. _-THE WAY. ,,TO 21st __CENTURY LAND FOR CE DOMINANCE_•P

Figure B-1
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SECTION 2

WARFIGHTING CONCEPT

MOUNTED WARFIGHTING CONCEPT: DOMINATE the MANEUVER BATTLE

The Army's key doctrinal publication, Army Operations, Field Manual 100-5, sets
the principles of joint operation for the Army, and in so doing complements those found
in Joint Publication 3-0, Doctrine for Joint Operations. Both Army and joint doctrine
envision that future battles will be characterized by high operational tempo,
simuFraneous operations against a full array of enemy capabilities, and operations in
great depth. To succeed, our forces have to dominate the battle space.

Both of the most likely Major Regional Conflicts (MRC) highlighted in the U.S.
National Military Strategy require mounted forces to ensure success. Within the
mounted battle space, dynamic, armored forces are the centerpiece of a highly mobile,
lethal, and survivable force. Armored forces are tho only forces that physically control
the ground battle space and defeat the enemy in high tempo mobile operations. Air
campaigns cannot accomplish this task. In Southwest Asia, weeks of uncontested
bombing did not succeed, but 100 hours of ground combat did. Mobile, survivable
mounted forces can bring decisive victory.

ICSA GUIDANCEI

* MOVE INTO THE 21st CENTURY
* DECISIVE VICTORY IS THE NEW STANDARD
a DECISIVE VICTORY MEANS OVERWHELMING

THE ENEMY, WINNING QUICKLY,
SUSTAINING MINIMUM LOSS OF UFE AND
MATERIEL

* DIGITIZE THE BATTLEFIELD
* CREATE FORCE XXI Dom•--

Figure B-2
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Battle space is the breadth, depth, and height within which the commander
positions and moves his assets over time. Battle space is based on the notion that
commanders expand their thinking to develop a vision for dominating the enemy and
protecting the force. Mounted battle space relies on the other battlefield dynamics with
all pieces combined to make a whole. Forces operating in mounted battle space
include armored and aviation forces. These forces are organized into combined arms
task forces with combat, combat support and combat service support capabilities
tailored for specific combat or Operations Other Than War (OOTW).

To achieve quick, decisive victory, mounted forces must be capable of controlling
and dominating the battle. The Nation demands high standards--quick victory with
minimal loss of life. These standards require the application of overwhelming combat
power that completely dominates any potential adversary. The current generation of
armored vehicles--teamed with Paladin, Bradley Fighting Vehicle Fire Support, and
Stingers under Armor--are the most survivable and potent combat systems in the
Army's arsenal.

Mounted forces are also capable of getting to battle quickly. Power projection
figures prominently, therefore, in the Mounted Force Modemization Strategy. The
fighting force must be able to get to the fight--no matter where it is--and get there early.
Mounted forces are well-suited for early entry use. At this juncture in battle, forces
which can maneuver and are lethal, quickly dictate and control battle space and can
lead to rapid, decisive victory. Prepositioning afloat and Propositioned Overseas
Materiel Configured to Unit Sets (POMCUS) increase the deployability and mobility of
mounted forces. Likewise, modem air and sealift capabilities dramatically increase the
mobility and contribute to rapi: crojection of mounted forces.

Moreover, in all future operati-ns, mounted force options will include mounted
and dismounted operations v,.h combat aviation assets, each having unique
capabilities und characteristics. Such a force provides the Nation with an extraordinary
variety of options for future military operations. Both mounted and dismounted Forces
play vital roles in every level of conflict--from OOTW to high intensity. Finally, while
mounted forces are inherently tailorable, lethal, survivable, agile, dependable, versatile,
have all weather capabilities, staying power, and strategic mobility, the Army is at the
brink of adding new technologies which enable mounted forces to acquire and attack
enemy targets at ever greater distances. By striking the enemy simultaneously with
lethal long-range fires, concurrent with rapid combined arms maneuver, the enemy's
ability to concentrate and react to our moves is greatly reduced. Mounted forces
provide the Nation with the capability to conduct deep, simultaneous attacks, which is
key to quick, decisive victory at minimum cost. To ensure our mounted forces maintain
the edge in their combat superiority, we must leverage technology within five critical
areas:

* Increase lethality. Amplify situational awareness and target handoff within
combined arms task forces to reduce fratricide and maximize combat power.
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* Increase target acquisition. Increase all weather, day/night target acquisition
and Probability of Kill (PK) capabilities.

* Increase survivability. Optimize survivability via: countermeasures (such as
reduced signature technology), use of new materials, safety enhancements, and
leadership training.

* Digitize the battlefield. Provide commanders with the capabilities to acquire
and analyze critical information, and to integrate, synchronize, and employ all
warfighting systems to their maximum limits.

9 Improve force structure. Determine optimum force design for mounted forces
of the future. Smaller units mean a more favorable leader-to-led ratio. More
capable units mean greater reconnaissance and security capabilities.
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SECTION 3

CURRENT PROGRAM ASSESSMENT

The Army's current mounted force modernization programs are explained and
assessed in terms of their importance to and impact on, supporting mounted force
warfighting concepts. Figure B-4 lists those improvements that support the warfighting
concepts discussed in Section 2. This section addresses programs that are in the Tech
Base, Research and Development, and Procurement phases. Each program will be
given a RED, AMBER, or GREEN rating.

RED -- No capability exists, or is Insufficient to defeat the threat or provide the
required support;

AMBER -- A limited capability or quantity exists to perform the mission; and,

GREEN -- Adequate capability and quantity exists to perform the mission.

Figure B-4
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DigitizatiolInformatlon/Situational Awareness

The digitized battlefield is the cornerstone of the Army's Horizontal Technology
Integration (HTI) initiative. It will add digital, Information Age technology to maneuver
elements, which will increase their warfighting capability by enhancing their lethality,
survivability, and tempo of operations. The fully digitized combined arms team -- the
maneuver, aviation, artillery, engineer and air defense torces, plus the logistical support
eler-: -its-- will then be able to have a real time, simultaneous, and common picture of
the • tlefield. Digitization allows combat systems to integrate information among
leaders, crews, and combat vehicles creating a real time, simultaneous common picture
of the battlefield. Such integration of combat, combat support, and combat service
suppoft information will permit maneuver commanders to mass and synchronize their
combat forces at critical times and places needed to win battles with minimal casualties.
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The digital battlefield is the future of modem warfare. Figure B-5 illustrates the various
systems involved to digitize the battlefield.

Intorvahicular Informat•ion System (IVIS). IVIS provides vehicle heading, position
location in 8 digit grid coordinates, grid mtip surrounding current location, opezational
messages, and graphics. IVIS is currently in the M1A2 and similar, yet more capable,
digitized C2 systems will be embedded in the N2/3A3 Bradley Fighting Vehicle. These
embedded systems have the capability to talk to other digitized systems and higher
echelon C2 systems. Ml1A2 IVIS software and hardware will be upgraded to host
Force XXI Battle Command Brigade and Below (FBCB2) software in the future. This
program, called the System Enhancement Program (SEP), will upgrade the processor,
memory, display, and storage in the M1A2 to ensure interoperability and connectivity
well Into the 21st Century. The Army Is funding 1,079 MIA2 tanks and 1,602
M213A3 Bradleys with embedded digitized C2. Current funding buys 2,681 of the
13,654 systems required. First Unit Equipped for M1A2 is FY 96 and FY 00 for
M2/3A3; AMBER.

Kiowa Warrior (OH-58D). OH-58D Is a single engine armed recon-
naissance/security aircraft. It possesses a mast-mounted sight day/night/adverse
weather optics. The OH-58 has embedded digitization that detects and identifies
targets and can digitally handoff targets to other platforms for precision strikes using
Hellfire missiles or other ordnance. Current POM funds only 383 helicopters of a

A required 507; AI, 1BEk6.

Comanche (RAH-66). RAH-66 is a dual engine urmed, low observable
reconnaissance/lijht attack aircraft. It Is Intended to replace the Kiowa Warrior.
Comanche Is equipped with the Longbow Radar/Second Generation Forward Looking
Infrared (FLIR), advanced avionics, enhanced supportability, and precision fire control
and weapons. It is self-deployable to a range of 1,260 nautical miles. RAH-66 has
aided target recognition and classification and embedded digital capability, giving the
maneuver commander a common picture of the battlefield; RED.

Command and Control Vehicle (C2V). The C2V program overcomes command,
control, and mobility issues related to the M577. Primarily, the M577 Carrier Command
Post cannot keep pace with the Abrams Main Battle Tank (M1A2) or the Bradley
Fighting Vehicle, and it lacks C2 capabilities needed to control forces during dynamic
operations. 444 C2Vs will be fielded with an First Unit Equipped scheduled for FY 99.
Vehicles will be fielded to Force Packages 1/2/3 (Heavy Units) Corps and below.
The total Army requirement for the C2V Is 831 vehicles to field all force packages;
AMBER.

Digitized Mortar Fire Control System (DMFCS). The DMFCS integrates mortar
platoonis, sections, and gun squads with the Army's digital battlefield. Additionally, the
DMFCS allows mortars to widely disperse and operate in a semiautonomous manner,
which greatly increases their survivability. Key components of the DMFCS include a
computer with embedded GPS, a direction determining device with a collimator, and a
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dedicated SINCGARS. Mortar units with DMFCS can deliver more accurate fires at
twice the rate of present-day units. Although current technology exists to develop and
field the DMFCS by FY 98, funding is not available until FY 02; RED.

Battlefield Combat Identification System (BCIS). BOIS is the near-term point of
engagement (ground to ground) combat Identification (ID) system designed to reduce
fratricide and enhance force effectiveness. It is a fully digitized millimeter wave (MMW)
Question & Answer (Q&A) system to provide positive friendly ID. It Is only funded for
45 Engineering, Manufacturing, and Design prototypes and 160 Low Rate Initial
Production systems; AMBER.

MOUNTED FORCES PROGRAMS
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Figure B-6

Maneuver

Maneuver is movement relative to an enemy, which puts him at a disadvantage.
Maneuver and firepower create conditions to hinder or destroy an enemy by direct
application of lethal combined arms fires. k
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Abrams Main Battle Tank (M1A2). The M1A2 is a key component of the Army's
strategy to digitize the battlefield, to "own the night" via Second Generation Forward
Looking Infrared (FLIR) and to increase effectiveness through horizontal technology
insertion. Improvements (over the M1Al) include the Commander's Independent
Thermal Viewer (CITV), the Position Navigation System (POSiNAV), improved armor,
Improved Commander's Weapon Station, Second Generation FLIR, and the
Intervehicular Informatiun System (IVIS). Self-cleaning air filters and Eyesafe Laser
Range Finder (ELRF), are some of the improvements that will be added to the M1A2
production line in the future. Abrams upgrade program consists of two phases:

e Phase I (FY 91-FY 95) procures 81 M1A2 vehicles (including four pilots)
and 206 upgrades and partially fields one division of the CONUS
Contingency Force (CCF); and,

e Phase II (FY 96-completion) provides 792 M1 A2 tanks and is funded for
70 upgrades per year-this completes the CONUS Contingency Force and a
portion of the Forward Deployed Divisions in FY 07; AMBER.

Bradley Fighting Vehicle Upgrade (M213 ODS). The ODS Bradley upgi ade
possesses several important advantages that present a wise and objective balance
between near-and far-term modernization of the Bradley Fleet without incurring undue
risk. Until the A3 Bradley with embedded digitization is fielded in FY 00, the Army must

Aft maintain its technological overmatch on the battlefield. Improvements over M2/3A1
include an Appliqued Digitization capability, ELRF, GPSiPosition Navigation System
(POS/NAV), Driver's Thermal Viewer (DTV), Restowage, Battlefield Combat
Identification System (BCIS) and Missile Countermeasure Device. ODS Bradley will
Initially go to Force Package I In FY 96 and completes Force Package 3 active
component units In FY 03; AMBER.

Bradley Fighting Vehicle Upgrade (M2/3A3). The Bradley A3 program permits
the Army to maintain task force compatibility with the M IA2 and achieve teuhnology
overmatch on the digitized battlefield. In addition to all the improvements listed under
the ODS Bradley, the A3 Bradley will gain significant lethality by 'rcreasing target
acquisition and recognition capabilities to the full range of the onboard weapon system
through a Second Generation FLIR. Procurement funding begins in FY 97 with First
Unit Equipped in FY 00. The total program procures 1,602 A2 Bradley upgrades for
the CONUS Contingency Corps, Afloat, and Training Base; AMBER.

Bradley Fighting Vehicle Upgrades (M213 ODS and M213A3). When M2/3A3
Bradley's begin to be fielded in FY 00, M2/3 ODS will be cascaded down to Force
Packages 2 and 3. At end state the Force Package 3 enhanced brigades will be
equipped with the M2/3 A2 vehicles. Force Package 4 National Guard units will be
equipped with the remaining M2/3 Bradleys. The total Bradley Fleet at end state will be
6720 vehicles. The total Army requirement for Bradley Fighting Vehicles for all force
packages will be 6994--thus, a shortfall of 274 vehicles.
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Apache Longbow (AH-64D). AH-64D is a product improvement over the AH-
6,.,. The Longbow package improves the Apache's adverse weather precis ion strike
cL. ability; rapid target detection, classification and Drioritization; enemy air defense
suppression capability; and its battlefield survivability. Current funding provides 758
AH-64Ds, 227 of these equipped with Fire Control Raaar (FCR). First Unit Equipped
FY 97, Contingency Corps will be complete for Active Army Units by FY 04. The
National Guard and Army Reserve Contingency Corps Battalions will be fielded by FY
06. The Army's total rmquirement to field all force packages is 987; AMBER.

M1 13 Family of Vehicles (FOV) Upgrade Program (M1 13A3). The Reliability
Improvement Selected Equipment (RISE) program was designed to improve the
mobility and survivability of the M1 13A2 Armored Personnel Carrier. Improvements
include: a 275 horsepower engine and an improved transmission; externally mounted
fuel tanks; and improved steering mechanism. The Army intends to apply a RISE
power upgrade to the remaining vehicles in Force Packages 1 and 2. The total Army
requirement for M113A3 In all force packages is 17,353; AMBER.

Scout Up-Armored HMMWV (Ml 109A 1). Up-Armored HMMWV increases Scout
survivability by upgrading protection levels throughout the vehicle. It provides the crew
with 360 degree 7.62 AP protection and up to 12 pound underbody mine protection,
while maintaining the mobility of the current Scout HMMWV ( M1 025/M1026).
Production is scheduled to begin in FY 95 with First Unit Equipped in FY 95. Current
fundInG procures 390 vehicles. POM 96-01 requests an additional 494 scout l
variants which does not complete all Active Component scout platoons. The
totcal requirement for the Scout Up-Armored HMMWV Is 1,358 vehicles for all force
packages; AMBER.

Long Range Advanced Scout Surveillance System. LRAS3 is a mounted and
man-portable, day/night, adverse weather observation and target acquisition device.
This device allows Scouts to acquire and identify enemy equipment and positions while
remaining outside of direct fire acquisition and engagement ranges. LRAS3 will have a
50-70% better target acquisition capability over current systems. Procurement Is set
to begin In FY 98 with a First Unit Equipped in FY 01. The Army Intends to
purchase 650 systems which will fill all Force Packaye 1 heavy battalion scout
platoons and the light armored cavalry regiment. The total Army requirement for
LRAS3 is 1,358 systems for all force packages; RED.

Advanced Tank Armament System (A TAS). The ATAS program is the
foundation for the next generation of tank improvements. ATAS is a synergistic
approach to armament system improvement. It integrates component developments to
achieve increased SEE, HIT, and KILL capabilities. The ATAS development program
has two ATDs that seek to maximize capabilities in gun, ammunition, autoloader, and
fire control technologies. ATD I incorporates five Technology Demonstrations Items
(TDIs): M1 Thermal Gunner's Sight (TGS), Commander's Second Generation Tank
Sight (CSGTS) with integrated laser designato., hunter/killer capability, 120mm XM291

gun, auto boresight and auto tracker. Demonstration will occur in FY 00. ATD I!
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incorporates improved fire-on-the-move capability, autoloader, and 360 degree
* sight/autotracker/hunter killer configuration. Demonstration will occur in FY 01. POM

funds two Advanced Technical Demonstrations; RED.

Target Acquisition Advanced Technology Demonstration (A TD). Target
Acquisition is a Science and Technology (S&T) Base ATD program. It provides
mounted forces with a long-range FLIR/sensor suite with aided target acquisition and
rapid search. The aided target acquisition and prioritization at extended ranges allow
reduced crew workload/timelines in support of lethal, deployable combat vehicles with
smaller crews. Target Acquisition Advanced Technology Demonstration is
approved for an ATD FY 95-98, GREEN.

Armament Enhancement Initiative (AEI). AEI is a comprehensive program to
accelerate fielding of tank ammunition and ensure the continued lethality of the U.S.
tank fleet (in view of the rapid and worldwide development of armored vehicle protection
technology). Current developments are in the areas of kinetic energy, guided kinetic
energy, and smart top attack rounds. To date five rounds of ammunition have been
incomnroated into this initiative (M900, 105mm Armored Piercing Fin Stabilized
Discarding Sabot-Tracer (APFSDS-T); M829A1, 120mm APFSDS-T; M829A2, 120mm
APFSDS-T; M830A1, 120mm HEAT-Multipurpose (MP)-T; and the XM943, 120mm
Smart Target Acquisition Fire and Forget (STAFF). The M900 and M829A1 are
currently completing production, while the M829A2 and M830A1 are in production, and
the STAFF round Is in development. STAFF Is fully funded in the POM through EMD

Wp but has no production funds; AMBER.

FIREPOWER - indirect Fire Support
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Indirect Fire Support is integral to mounted force operations; it is crucial to
success on the nonlinear battlefield. Indirect fire support consists of mortar, cannon,
rocket, and missile systems. Indirect fire can neutralize, suppress, or destroy enemy
direct fire forces; attack enemy artillery and mortars; and deliver scatterable mines to
shape the battlefield, isolate and interdict enemy forces, and protect friendly operations.

M1064 Carrier with M121 120mm Mortar System. The M121 is a smooth bore,
muzzle loaded mortar system. The M121 Carrier Mounted Mortar replaces the 4.2"
mortar on a one for one basis in mechanized infantry battalions, armor battalions, and
cavalry squadrons. The maximum/minimum ranges of the 120mm mortar is 7,200/200
meters (compared to 6,800/800 meter of the 4.2" mortar). The M 121 is mounted in the
M1064 carrier, a modified 4.2" mortar carrier. Fielding of the 120mm mortar
mounted In the M1064 begins In FY 96. Force Packages I and 2 will receive RISE
upgraded M1064A3 carriers. The total Army requirement for all force packages Is
1,260 systems. First Unit Equipped Is FY 96; AMBER.

Improved Mortar Ballistic Computer (IMBC). IMBC replaces the current M23
Mortar Ballistic Computer. The IMBC provides digital message capability and
integrated mortar firing data which are compatible with modem automated field artillery
fire control systems. The IMBC has an embedded GPS. Procurement begins in FY
96, but there Is Insufficient funding to procure more than 489 of the required
1,387 systems; AMBER.

Paladin (M109A6) - The M109A6 is a product Improved M109A2/3 Howitzer
that provides increased range, survivability, and responsiveness to support maneuver
forces of mounted divisions/brigades with indirect fire support. Improvements include
onboard ballistic computer (allows semiautonomous operations); onboard
position/navigation (allows "shoot and scoot" tactics); and better crew survivability
through Improved ballistic protection, fire reduction, and micro NBC. Full rate
production was awarded with total procurement of 824 Paladins. The Total Army
requirement for 155mm Howitzer systems, to all force packages, is 2,500;
AMBER.

Advance Field Artillery System/Future Armored Resupply Vehicle (AFAS/FARV).

AFAS and FARV employ high payoff, leap ahead technologies in support of the Army's
objective to Dominate the Maneuver battlefield and Protect the Force. AFAS improves
the range of 155mm cannon artiihary to 40 kilometers unassisted and 50 kiiorneters with

rocket assisted. It Increases the current maximum rate ot fire from four rounds per
minute to 10-12 rounds per minjte and sustained rate of fire from I round per minuto to
4-6 rounds per minute. The mobility of AFAS/FARV means this system can keep pace
with M1 and M2/3 maneuver forces. Its rate of movement increases from 30 kilometers
per hour (kph) to 48 kph. AFAS/FARV is a one for one replacement of Paladin and is
expected to begin fielding in FY 05. AFAS/FARV Is currently funded for 824
systems. The total Army requirement to field Paladin and AFASIFARV (155mm
Howitzer systems), to all force packages, Is 2,500; AMBER.
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MOUNTED FORCES PROGRAMS
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maneuvar to destroy enemy forces.
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digitization upgrades. Current funding fields the M1 Breacher through Force
Package I and 2. The Army requirement for the M1 Breacher to field all force
packages is 1,136 units. Fitst Unit Equipped is scheduled for FY 00; AMBER.

Heavy Assault Bridge (HAB). The HAB is mounted on a Abrams chassis and
supports mounted forces. It too has mobility, agility, and sustainability comparable to

S the Abrams tank and can span a 24 meter gap with a 70 ton load limit portable bridge.
The HAB can launch its bridge within five minutes and retrieve the bridge within ten
minutes. Current funding fields Force Packages I and 2 with First Unit Equipped
in FY 00. The Army requirement for the HAB to field all force packages is 1,159;
AMBER.

Wide Area Munitions (WAM). The WAM is a smart munition that revolutionizes
mine warfare. It acoustically and seismically tracks and attacks tanks within 100
meters. It fires an explosively formed penetrator through the top of the tank. Current
funding procures WAM through the majority of Force Package 1 units with a First
Unit Equipped of FY 97. The Army requirement for WAM to field all force
packages Is 3,300; RED.

Mobility Technology Demonstration. The Mobility Technology Demonstration
(TD) demonstrates advanced mobility subsystems including electric drive/hybrid electric
drive, active/semiactive suspension and lightweight track. The mobility !echnology
demonstration is a S&T-basad TD which provides mounted forces with highly agile and
power efficient mobility systems for land combat vehicles. MTD is an ongoing ATD
the- began in r-F' .4 and runs through FY 00; GREEN.

F•afietized Load System (PLS). The PLS is a 16.5 ton vehicle composed of a
prime mover with integrated self-load/unload capability, a 16.5 ton trailer, and
demountable cargo beds called flatracks. The PLS is issued to forward support
battalions in tha heavy forces. It reduces the requirement for materiel handling
equipment, personnel, and trucks. First Unit Equipped occurred in FY 94. Production
funding ends In FY 95 and does not complete all of Force Package 4; AMBER.

improved Recovery Vehicle (M88AIE1). The IRV is a 70 ton recovery vehicle
and is the only vehicle capable of recovering a Abrams tank. The IRV can also lift 35
Tons. The current Army Acquisition Objective (AAO) of 346 vehicles fills Force
Packages 1 and 2 and the training base; First Unit Equipped is scheduled for 10
FY 97. The total requirement for the IRV is 961 vehicles to field to all force
packages. Current funding does not procure any vehicles for FP 2; RED.
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Figure B-9

Protection

Soldiers continue to be our most valuable battlefield asset. Greater
emphasis must be placed on reducing the susceptibility and vulnerability of personnel
and armored vehicles to enemy attack Through the use of new sensor, counter-
measure, and lightweight composite armor technologies, we can increase operational
effectiveness and, at the same time, reduce the likelihood of mounted force casualties.

Suite of Survivability Enhancement Sensors (SSES). SSES is a group of i lew
countermeasure and sensor technologies that reduce the detection and increase the
survivability of armored vehicles. SSES is not funded for development or
procurement; RED.
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Hit Avoidance. This ATD demonstrates integrated hit avoidance technology. It _ .,=.

offers mounted forces lightweight protection. The technologies include threat sensors,
countermeasures, and active defensive measures. Hit avoidance technologies closely
parallel the Suite of Survivability Enhanced Sensors. ATD is scheduled to begin in
FY 95; GREEN.

Advanced Tank Technology. Advanced Tank Technologies provide the Mounted
Force a survivable, lethal, and more deployable tank. Advanced Tank Technologies,
demonstrated on a surrogate chassis, include integrated aided target acquisition and hit
avoidance with reduced crew operation. The Advance Tank Technology ATD is
scheduled to begin in FY 98; GREEN.

Upgrade (Tank 1080). The Army is considering at least one more upgrade to the
tank. Called Tank 1080, produced upon completion of the M1A2 Upgrade Program, it
extends the capabilities of the Abrams well into the next century. The upgrade provides
the armored force with the lethality needed to defeat advanced armor at extended
ranges and provides the survivability to defeat advanced precision guided munitions.

Armored Gun System (AGS). The AGS is a lightly armored, direct fire weapon
system to replace the obsolete M551 Sheridan. The AGS is the Army's first large
caliber, direct fire combat vehicle with a three man crew and a main gun autoloader. It
is transportable in, and capable of low velocity drop from C-1 30 aircraft. AGS goes to
the XVIII Airborne Corps and the 2d Armored Cavalry Regiment. Early user testing
begins in FY 95 with procurement funding beginning in FY 96. The total Army
requirement for the AGS is 237 vehicles to field all units designated for the AGS;
GREEN.

Composite Armored Vehicle (CA V). CAV is a S&T base ATD. It provides the
mounted force with a lightweight ground vehicle that uses advanced composites with
integrated signature management technologies. The CAV ATD begins in FY 94 and
proceeds to FY 98. CAV has the potential to spawn several future combat vehicles.

Future Scout Vehicle (FSV). FSV is a S&T base ATD. The FSV is a follow-on to
the CAV because the FSV uses the technologies developed in the CAV to develop the
Army's first dedicated scout/reconnaissance vehicle. The FSV tech demo is scheduled
for FY 99. FSV Is funded for development beginning In FY 05. FSV capability is
needed In the near-term and funding is not available; RED.

Assessment of Mounted Force Modernization

Overall, the Mounted Force modemization program is AMBER. Mounted Force
modernization continues to improve throughout the near-, mid-, and far-terms.
Reduced funding, development, and procurement of several important systems have
been postponed, stretched out, and/or reduced in quantity. This equates to a fully
modernized Contingency Corps and the cascading of their equipment to modernize the
rest of Force Packages 2, 3 and 4. This creates major differences in the levels of
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modernization within the various force packages. The introduction of the M1A2 and
M2/3A3 improves survivability, lethality, and situational awareness through faster
access to intelligence, enhanced decision-making, and improved dissemination of
orders and graphics. However, the shortfall in mounted force modernization continues
in the reconnaissance (Scout) capabilities. The optimum scout vehicle has not yet
been designed, although the Up-Armored HMMWV is an interim solution that meets the
Scout's minimum requirements. The LRAS3 is the essential improvement that will
make the Scout Up-Armored HMMWV an effective interim solution. Without
improvements our current Scout Vehicle is inadequate and will remain so until the
Future Scout Vehicle is fielded.

Figure B-1 0 assesses mounted force programs compared to the warfighting
concepts of this Section over a near-, mid-, and far-term.

MOUNTED FORCE PROGRAM ASSESSMENT

FORCE XXI
WARFIGHTiNG NEAR-TERM MID-TERM FAR-TERM

CONCEPTS FY 95-96 FY 97-00 FY 01-09

DIG~ZTIONForce XK1DIGITIZATION eCommon picture of batfield AMBER AMBER AMBER
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_ eSituatlonal Awareness __
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FIREPOWER .Enhacd Unillne, AMBER AMBER AMBER
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accuracy of dlrectlindlrmat
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iW• uuvvoud comiluat Wa il"
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i racon capability
Figure B-10

Figure B-1 1 shows our assessment of mounted force capabilities and systems
as they apply to armor and mechanized infantry, cavalry/scout elements, mobility/
countermobility and survivability, indirect fires, and munitions. Figure B-12 summarizes
each system's shortfall.
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MOUNTED FORCE PROGRAM ASSESSMENT 4
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Long-Range Advanced Scout Surveillance Procures 650 systems which fields Force Package 1.
Advanced Tank Armament System POM funds for two Advanced Technical Demonstrations. ATO I In

FY 00 and ATD It in FY 01.
Improved Recovery Vehicle Funds 346 IRVs out of a requirement 01 961,

Wide Are* Munitions Funded for 5922 WAMs. Completes 93% of Force Package 1 require-
ments. Does not complete Force Package 4.

Suite of Survivability Enhancement Sensors Not currently funded in the POM.

Comanche Funded for two prototypes In Tech Base.

AMBER SYSTEMS _______________________

M1A2 Funded to resource Force Package 1 and 36%7 of
_____________________________Force Package 2.

Initially fields Force Package 1 units. When M213A3 begins fielding
M213 008 In FY00, ODS will cascade to Force Packages 2 and 3. 110dIvision

_____________________________active force will be pure fleeted with ODS or A3 Bradleys.

M2J3A3 Funded to field Force Package 1.
Funded for 758 AH-64Ds, 227 of those will have the Fire Control

AH-UD Radar. First unit equipped FY 97, Contingency Corps complete by
____________________________FY 04 (.six battalions Active Comp~onents only).
M1 BracherPOM funds for 382 systems. Fields Force Package 1 and 2 andw MlBreaher16% of Force Package 3.

Heavy Assault Bridge (HAD) Fields Force Packages I and 2 and 4% of Force Package 3.
U11 O91 -cou Up-rmoad HMWV Funds procurement of 884 systems to field 93% of the Active
MilO~l Scut p-Amord HMWV Comp~onent.

Follow on to Paladin, currenfiy funded for 824 systems (one for one
AFAS/FARV replacement for Paladin In Force Packages 1 and 2),

Intervehicular Information System Funds Force Package 1 and 36%/ of Force
__________________________Package 2.

W~ows Warrior Funded for only 383 aircraft out of a requirement oi
507.

Commnd ad CotrolVolidieFunded to resource Force Packages 1 through 3 (heavy units) at
Commnd ad Cntro Vehcleechelons corps and below.

M1113A3 POM funding procures upgrades to complete Force Package 1 and
____________________________50% of Force Package 2

Improved Mortar Ballistic Computer Funds 489 of the required 1350 systems.

Funds for 824 of the required 1875 (Force Packages 1 and 2). After
Paladin - M109A6 fielding of AFAS/FARV, Paladin will cascade down to Force Packages

__________________________3 and 4.
Pailetized Load System Does not complete Force Package 4.

GREEN SYSTEMS

M1064A3 Funds procurcement, of Force Packages I through 3 and 50% of
Force Package 4.

Figure 6-12
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SECTION 4 i

RESEARCH, DEVELOPMENT, AND ACQUISITION STRATEGY

The key to successful implementation of the Army Research, Development and
Acquisition (RDA) strategy is that of continuous modernization. The goal of RDA is to
equip the American soldier with world class equipment, in sufficient quantity and in the
shortest possible time, so the American soldier can win quickly, decisively with
minimum casualties.

The goal of continuous modernization is to have a major warfighting system (main
battle tank, Howitzer, etc.) in production, being upgraded, or a replacement system in
development. Continuous modernization sustains our forces, their capabilities, and the
entire acquisition system--people, supporting industrial base, infrastructure, and
programs.

Given the fiscal constraints imposed on the Defense Department, DoD has
adopted a new acquisition approach which emphasizes investment in Science and
Technclogy programs and leads to a range of Advanced Technology Demonstrations.

Five key tenets characterize the new RDA a.pproach:

(1) Maintain a robust and aggressive Science and Technology base, our
foundation, because America must maintain technological superiority.

(2) Conduct Advanced Technology Demonstrations of promising new
technologies to mitigate technical risks, gain early user suitability assessments, and
ensure technologies and associated subsystems plus advanced manufacturing
processes aie thoroughly demonstrated prior to the Demonstration and Validation
Phase.

(3) Focus near-term modernization by inserting advanced technologies
into existing systoms. This, in turn, mc.ximizes prior investment and offers quick
increases to our fielded combat capability. Upgrades are continued until they are no
longer cost effective and are determined by the dictates of a credible new threat, the
absence of growth potential- in current equipment, and th.," ,,d, of teh,, nl. % ,ic
opportunities which require dewlopment and production of new end items.

(4) Lim.t Demonstration and Validation programs only to those systems
which are resourced and will be produced in the future. New weapon systems are
produced only after the threat and the cost effectiveness of producing the system are
veriTied, and technical and manufacturing risks are reduced to acceptable levels. The
intent to produce must be attendant to entry into DemonstrationNalidation.
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(5) Support. DoD efforts to maintain a minimally adequate, but responsive,
industrial base for critical products to meet potential reconstitution requirements. This
industrial base must be managed even as it downsizes to ensure we have the needed
future capabilities to develop and produce world class equipment. The base must be
rightsized--structured to perform: (a) R&D for life extension via technological infusion; (b)
new product R&D; (c) systems integration; (d) production; and (e) life cycle support.

Figure B-13 shows the timeline for the Advanced Technology Demonstrations that
effect the Mounted Force Modernization.
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Science and Technology. S&T activities in the mounted force mission area
provide technologies to continually upgrade fielded systems and improve our
capabilities to rapidly project force. Technologies under development have multi-
system applicability and address lethality, survivability, affordability, crew-machine
interface (e.g., workload, fightability, situational awareness), strategic deployability, and
tactical mobility. Demonstrations, selected in consultation with users, offer significant
improvements over current capabilities or solve existing deficiencies. The potentials of
technologies are evaluated by extensive modeling and simulation, advanced
warfighting experiments (carried out by TRADOC battle labs), and by demonstrations.

The Way Ahead

The essential aspect of S&T is to identify, pdoritize, and develop technologies
which have the greatest potential to enhance survivability, lethality, strategic
deployability, battlefield mobility, and affordability, Several such technologies are:

Digitization

The digital data/electronic system incorporated in the M1 A2 allows
improvements in shared situational awareness, fire control, and integrated defensive
systems as they become available. The goals of the Combined Arms Command and
Control (CAC2) ATD program are to extend capabilities well beyond those provided b"
IVIS and to link other elemunts of the force (a.g., fire support, aviation). CAC2

* technologies further improve the crew's view of the battlefield and eliminate much of the
"usmoke and confusion" of battle. The vastly improved coordination of individual and
unit operations in battle would give U.S. forces the greatest leap ahead in effectiveness
ever experienced by a military force.

Firepower

For the tank a new direct fire lethality initiative explores ways to: (1) improve
lethality of kinetic energy penetrators (e.g., M829A3), especially against explosive
reactive armor; (2) increase the range and lethalfty of the 120mm Smart Target
Activated Fire and Forget (STAFF) munition to improve its compatibility with advanced
target acquisition sensors (e.g., Second Generation FLIR); and, (3) develop the means
to defeat active protection systems. Electric armaments continue to be explored, but
many" -h , V I... . %' uIh.., % '•...I "r . .many i technUica =h iudles rem-ain ueor iu, uu ,.

Acquisition ATD demonstrates automated wide area search and target acquisition,
prioritization, and tracking at extended ranges. These capabilities can reduce crew
workloads, speed acquisition of targets, and more effectively employ direct fire. The
hunter/stand-off killer approach applies to mounted forces because this approach relies
on forward deployed sensors that are linked to smart, non-line of sight weapons and
enhances the lethality and survivability of light forces.
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Mobility and Maneuver

Several S&T programs aim to improve the strategic deployability of mounted
forces by reducing the size and weight of combat vehicles. To accomplish this, we are
exploring: (1) advanced, lightweight, high strength materials (e.g., composites) for
vehicle structures; (2) advanced and automated crew stations to permit effective
operation with fewer crew members; and (3) advanced target acquisition (see
Firepower, above). Further, we are looking at more efficient, higher power density
propulsion systems, improved suspansion, and lighter track to meet the size, weight,
and performance demands of lighter, more deployable, and lower cost ground combat
vehicles.

Protection

Improved survivability is a function of not being seen, detected, hit, and killed.
The Army is pursuing a dual track to improve survivability. Detection and Hit Avoidance
technology (Figures B-13,B-14,B-15) has the possibility of countering proliferation of
precision guided weapons without developing equivalent armor. Advanced armor
technology may defeat future weapons. The continued combined development nf
these concepts will improve survivability of the maneuver force.

Summary

Major improvements in a single technology rarely lead directly to a significant
leap ahead in combat performance. The Mounted Force strategy is based on leap
ahead performance resulting from advances in numerous subsystems which make up
overall combat systems.
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SECTiON 5

TRAINiNG

Modernization of mounted forces requires a major shiht in the training strategy to
offset new training safety concerns, environm=intal senisitivities, and higher training cost.
Training techniques and procedures for mounted forces are being improved due to the
Louisiana Maneuvers (LAM) exercises and Mo.nte Dattle Lab experiments.
Additionally, Advanced Warfighting Experiments (AWEs) focus on and test new training
concepts and techniques in a force-on-force enw?,onment with actual soldiers, leaders,
and equipment, in order to enhance the further modernization of our mounted forces.

The primary focus of training device modernization for the mounted force is to
allow individuals, crews, and units to attain and maintain tha highest levels of
proficiency at the most affordable cost. Current and future training devices for our
mounted force include:

Advanced Gunnery Training System (AGTd)--A technology advanced
conduct of fire trainer which offers improved capabilities and tiaini~ig of gunners and
vehicle commanders of all Abrams tanks, Bradley Fighting Vehicif ., and the Armored
Gun Systems. AGTS provides Second Generation Forward Looking *. :.rared optics,
free movement through the training database, and linked precision gunnery",
platoons. First Unit Equipped Is 1QFY 96.

Tank Conduct of Fire Trainer (UCOFT/MCOFT)--Trains gunners and tank
commanders using simulated battlefield environments. Future tank developments will
create additional unfunded modernization requirements. These systems are being
modernized and cascaded to the National Guard as we modernize the force. There is
currently a one year backlog between fielding Abrams tanks and National Guard units
fielding their M1/MIA1 UCOFT's.

Training remains critical to maintain the Army's warfighting capabilities. Our
training techniques and systems must reflect the more lethal and more flexible Army of
the future and must contribute to the greater variety of missions that the Army is
expected to carry out. The mounted force training strategy uses multiple training
means to devel.op and im•rove skills from soldier to unit. Units will continue to focus

their training on Mission Essential Task Lists (METL), but their training will also
incorporate a wide range o' future combat and OO1W scenarios.

For additional information about Army-wide training initiatives, fielding, and
funding status, see Annex R, Training.
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SECTiON 6

CONCLUSION

The Army must be versatile, lethai, deployable, sustainable, and capable of
victory in any operation.

The mounted forces must be able to project lethal and survivable combat power
quickly anywhere and at anytime. The Abrams tank and Bradley Fighting Vehicle
continue to be the mainstay of the armored focrce and the force projection Army. The
M1A2 and M2A3 provide needed upgrades in fire control, POS/NAV, situational
awareness and later in Second Generation Forward Looking Infrared (FUR). The
strategic environment today demands an Army which uses high technology systems
that increase battlefield tempo, lethality, uituational e:wareness, and survivability.
Emphasis must be on designing, developing, and procuring weapons systems that are
durable, multipurpose, and made of lighter weight composite armor (i.e., Future Scout
Vehicle). Embedded technologies will increase the availability, reliability, and
waintainability of our mounted forces.

Our Mounted Force modernization strategy will ensure that this Nation has tie
capability to respond with overwhelming combat power now and into the next century.

A DOMINANT MOUNTED FORCE%:
HIMMEDIATELY RESPONSIVE
0 QUICKLY DEPLOYABLE
8 SUPERIOR TECHNOLOGY
*INCREASED SURVIVASILITY
0JDECISIVE COMBAT POWER

SSREO1ONAL

C•(ONTINCIZNCY

Figure B-17
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ANNEX C

CLOSE COMBAT- LIGHT

SECTION 1

INTRODUCTION

Light Forces are combat, combat support, and service support units that
participate in and support nor,-mechanized and non-special military operations. This
definition includes all branches and forces which provide close support to light,
airborne, and air assault units. Light forces are our principal quick reaction, early entry
and lead force in almost any forced entry operation. Light forces must have capabilities
that enable them to win swiftly and decisively with minimum casualties, as illustrated in
Figure 0-1.

There are many programs in The Army Modernization Plan that are relevant to
several annexes. The Light Forces annex will not duplicate discussions contained in
other annexes. For instance, the Enhanced Land Warrior program, important to Light
Force modernization, is more appropriately contained in Annex N - Soldier.

II

COMBAT- LIGHT

LNNEI FORCES W T TARE - '

.J~ P --- Ilk

V..QUICKLY

DECISIVELY

M MNIM-UM CASUALTIES

Figui~ 0-.1
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SECTION 2

WARFIGHTING CONCEPT

The Army's Light Forces have unique capabilities
and strengths, making them far different than other forces.
The strategic environment demands substantial
commitment to Light Forces. In the past few years we
have witnessed increased regional instability and
transnational dangers. Consequently, we have deployed
ever-increasing numbers of Light Forces to promote
stability and thwart aggression. The Army's Light Forces
support the National Military Strategy through Peacetime
Engagement, Conflict Prevention, and Fighting to Win.

Peacetime Engagement

Light Forces have become, and are very likely to remain, the "option of choice"
for Peacetime Engagement. Light Forces offer the greatest opportunities to establish
meaningful military-to-military contacts that build confidence and support regional
cooperation because the majority of the developing Third World nations have infantiy
(light) annies. Further, natural and manmade disasters, such as Hurricane Andrew
and the refugee crisis in Rwanda, required quick and tailored responses that only Light
Forces fulfilled. Likewise, peacekeeping and peace-enforcing operations--such as in
the Sinai Desert, Macedonia, and Haiti--have demonstrated the effectiveness and
effr;:iency of Light Forces. Finally, in OOTW, Ught Forces are the most suited for
population control.

Conflict Prevention

By the very nature of their posture and capabilities, Light Forces also prevent
conflict. They deter by virtue of their presence or their quick reaction and power
projection. Stationed at or near-by potential hot spots, Light Forces can cause troublo-
makers to turn away from actions that could threaten regional stability. Even when not
near probable troublo spots, Light Forces can deploy in a matter of hours, when they
are called upon to deter conflict. Light Forces are ideal for civil disturbance,
counterdrug, peacekeeping, and more hazardous peace-enforcement and
counterinsurgency operations.
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Fight to Win
If deterrence fails, Light Forces are likewise capable of

conducting forced entry operations. Their quick strategic
response capability, combined with their considerable tactical
versatility, and firepower means Light Forces can establish
the requisite conditions for victory by follow-on heavier
conventional forces or terminate conflicts before heavier
forces are needed. Light Forces dominate battle space
through high-tempo, around-the-clock, all-weather, and
air/ground operations. Technology and the quality of our
soldiers determine the doctrine used by Light Forces.

Overmatches in Light Force combat power -- maneuver, firepower, protection,
leadership, information, and "owning the night", -- are essential to maintaining the edge
against potential adversaries.

Digitization

Light Forces in the "Information Age" integrate weapons, systems, and soldiers
through modem computer technology used by intelligent, disciplined, tough, and
resourceful soldiers. Technological advancements in command and control ieverage
Light Force combat power. Digitizing Light Forces permits communication between all
units. Deciders, shooters, and supporters have the information needed when it is
needed to operate synergistically with others in the force. Individual soldiers in the
Light Force can take independent actions because they have enhanced situational
awareness and a common view of what needs to be done. Light Force Battle
Command attains greater performance levels in speed, space, and time, which in turn
allow the acceleration and compression of operations to seize the initiative from the
enemy. The Battle Command system is a commander and soldier system which
reduces the chance, fog, and friction of battle.

Firepower

Light Force firepower--direct and indirect precision fires--must overmatch enemy
capabilities in range, target acquisition, accuracy, and lethality. Improved target
location and digitized sensor-to-shooter linkages greatly improve the accura,;y and
responsiveness of close fire support systems. The nature of highly dispersed future
battle requires increased communications, navigation, location-monitoring, protection,
and digital linkages to supporting weapon systems. Modem technology empowers
Light Forces with unprecedented precision firepower, available in minutes, to strike
hardened and mobile targets at long ranges without normally associated collateral
damage. Light Forces need smaller, lighter, and a reduced varioty of munitions to
decrea.se supply load and space demands. They also need munitions which can be
used against a wider array of targets. Light Forces use versatile surface-to-air missiles
to detect and engage enemy rotorcraft, tactical aircraft, unmanned aerial vahlcles, and
tactical missiles. The sensor-to-shooter loop in Light Forces is shortened. Lightweight
directed energy weapons are used to detect the enemy at greater ranges, jam fire
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control and command and control systems, and increase Light Force night fighting
capabilities. Finally, the need for weapons and tactics that reduce collatcral damage
has recently increased due to the employment of Light Forces in OOITW.

Mobility and Maneuver

Light Forces must possess equipment made from stronger lightweight materials

and incorporate lightweight power supplies. General purpose cargo vehicles must be
able to load, transport, and off-load materials faster to increase the tempo of resupply.
Light Force mobility and maneuver improvements are achieved by decreasing the
weight of equipment, increasing the capability to overcome terrain restrictions and
obstacles, and optimizing the performance of equipment.

Leadership and Training

Light Forces use advanced distributed simulations,
displays, microprocessors and information technology for
timely unit and leader training, mission planning, and
rehearsals. Prior to deployment and enroute, Light Forces
train through interactive simulations and live models. Light
Forces at different locations can train together through a combination of virtual,
constructive, and live simulations.

Protection

Light Forces use unmanned aerial and ground vehicles equipped with multiple
advanced sensors with automatic target recognition, over-the-hill reconnaissance and
surveillance, chem-bio and mine detection. Long-endurance unmanned vehicles with
high-resolution video, filmless cameras, and follow-on generation, Forward-Looking
Infrared Radar (FLIR) are employed at the lowest tactical levels. Automated systems
reduce the length of Light Force operations and thus reduce friendly casualties.
Combat identification technologies reduce incidents of fratricide, and electromatic
systems protect Light Force soldiers, materiel, and critical nodes from indirect radio
frequency proximity fuzed munitions.
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O SECTION 3

CURRENT PROGRAM ASSESSMENT

The Army's current Light Force modernization programs are explained and
assessed in terms of their importance to and impact on the Light Force warfighting
concepts (Figure C-2). The Light Force programs are either in the Tech Base, in
Research and Development, or in Procurement. Tech Base programs are also
discussed in Section 4.

Each program is rated RED, AMBER, or GREEN:

RED -- No capability exists, or is insufficient to defeat the threat or provide the
required support;

AMBER -- A limited capability or quantity exists to perform the mission; and,

GREEN -- Adequate capability and quantity exists to perform the mission.

An overall rating is indicated for each of the Light Force warfighting concepts, in near-,
mid- and far-terms at the end of this section.

Figure C-2
Dig9itization

During the past two years, digitization of the Army, including its Light Forces, has
become the main method of maintaining Land Force Dominance. A Light Force with
better command and control, shared situational awareness, and agility made possible
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A
by digitization, may defeat a larger, heavier force quickly, and with fewer casualties,
than might be expected. Several systems that provide digitization to the Light Force
are being fielded or developed.

Improved Mortar Ballistic Computer (IMBC). The IMBC replaces the present
M23 Mortar Ballistic Computer which now has obsolete components, cannot be
expanded, and will be unsupportable after FY 96. The IMBC provides digital message
capability and mortar firing data computations which are both compatible and integrated
with modem automated field artillery fire control systems. The IMBC has an embedded
GPS. Procurement begins in FY 96, but there is Insufficient funding to procure
more than 489 of the required 1350 systems; AMBER.

Digitized Mortar Fire Control System (DMFCS). The DMFCS integrates mortar
platoons, sections, and gun squads with the Army's digital battlefield. Additionally, it
allows mortars to widely disperse and operate in a semi-autonomous manner, greatly
increasing their survivability. Key components of the DMFCS include: a computer with
embedded GPS, a direction determining device with a collimator, and a dedicated
SINCGARS. Mortar units equipped with DMFCS can deliver more accurate fires at
twice the rate of present-day units. Although current technology exists to develop and
field the DMFCS by FY 98, funding is not available until FY 02; RED.

GFR R Kiowa Warrior (OH-58D). The OH-58D is_________________ a single engine armed
reconnaissance/security helicopter. It

",IM " p e ao
S• .7 4 possesses a mast mounted sight with

day/night/adverse weather optics. The OH-58D
OWM ISM also has embedded digitization that

detects/identifies targets and can digitally hand
-- • "•off targets to other platforms for precision strikes

Susing Helifire missiles or other ordnance. Thea "r L " OH-58D is needed to offset the retirement of the
ST, _ OH-58A/C and replacement of the AH-1 Cobra,
UX as well as to bridge to the Comanche. The Army

is funded for only 366 OH-58Ds of a
"requirement for 507. Light Forces in Force

- -Packages 3 and 4 are currently unresourced;

~~HL Li HuHAMBER.AP Y== H III L UI II I EM

Figure C-3

Comanche (RAH-66). The RAH66 is a dual engine armed, low observable
reconnaissance/light aircraft equipped with Longbow Radad2nd Generation FLIR,
advanced avionics, enhanced supportability, precision fire control/weapons, aided
target recognition/classification, and embedded digital capabilities. The latter provides
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maneuver commanders with a common picture of the battlefield. The RAH-66 is self-
deployable to a range of 1,260 nautical miles; AMBER.

Lightweight Video Reconnaissance System (LVRS). The LVRS has an
outstation, weighing less than 16 lb, which transmits still-frame video through the
SINCGARS radio, and a base station that receives, processes, stores, displays, prints,
and retransmits to other base stations. The LVRS improves information gathering
capabilities for recon units. The LVRS completes type classification in 3rd Qtr, FY 95
and enters production in FY 95 (through FY 97); GREEN.

Tactical Unmanned Ground Vehicle (TUGV). The TUGV is a teleoperated
ground wheeled vehicle that can be operated from a distant location during limited
visibility. Its several optional sensor suites provide real-time route/point
reconnaissance, and NBC and target acquisition information without exposing its
operator to countermeasures. The TUGV, a joint program led by the USMC, is in
Research and Development and will not enter procurement until FY 00; RED.

Lightweight Leader Computer (LLC). The LLC is a small lightweight computer
that integrates leaders from squad to company to the digital battlefield. It helps leaders
plan operations; prepare and distribute orders, reports, alert messages; quickly access
stored information; perform simple graphics capabilities; and interface with SINCGARS
for data transmission. The LLC is currently undergoing Research and Development
(through FY 96). Production for the LLC Is unfunded; RED.

Individual Soldier Radio (ISH). The ISR, weighing less than 30 ounces and with
a range of 700+ meters, is an intra-squad radio that enhances command and control,
and expedites transmission of orders and other information within the squad. The ISR
enters type classification in FY 95. Procurement of the ISR is currently unfunded;
RED.

Hunter Vehicle (HV). The HV is a Tech Base program to demonstrate low cost
NDI or modified NDI with increased survivability and reduced signature hunter vehicles.
These vehicles possess targeting sensors and command and control connectivity to
remote weapon systems. The medium helicopter-transportable HV is used to target
stand-off weapons and perform deep reconnaissance for Light Forces; GREEN.

Lightweight Digital Tactical Operations Center (LDTOC). The LDTOC, a man
portable system, provides digital information interface to Light Forces: digital
transmission and receipt of orders, situational awareness, and other data as outlined in
Force XXI Battle Command - Brigade and Below. The LDTOC is a riew program; it will
undergo experimentation at the Rapid Force Projection Initiative (RFPI)-C4 ATD at the
JRTC in November, 1995, and could progress into development in FY 96. Currently,

the LDTOC Is not funded for development or procurement, RED.
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Firepower - Small Arms

Small arms are the individual and = LIGHT FORCE PROGRAMS
crew-served weapons that soldiers
carry into battle. Their accuracy and FIREPOR'-SMALLARW
lethality at long ranges, their lightweight, N A

and their ease of maintenance in all W1497 , @oO1 03 U~0 70 01
type ofweaterterrain, and visibility go

give each soldier effective combat
power on the battlefield. In

Thermal Weapon Sight (7WS). MEWoS A

The TWS is a family of lightweight, __M

c -npact, battery operated, second m,~i.. ~
g eneration, thermal imaging devices ft
that begin full production in FY 95 aifter IsmM0WO
operational testing is completed. The r
TINS will mount on the M 16 rifle, M44
Carbine, M249 Squad Machine Gu~n,UK1
M60 Medium Machine Gun, and the .50 t
caliber Heavy Machine Gun. First Unit 6
Equipped will occur in 3rd Qtr, I,1,A*I ' ý
FY 96. The planned procurement ME TLC ýSWE M
extends out to FY 08, but will only fillFiueC
Forcs Package 1 requiremenf~s;
AMBER.

M~onocular Night Vision Device (MNYVP). Thea MNVD, a lihwihmonoculai,
3rd generfekion image rintensification device, can be handheld, head or helmet mounted
or mount-,d on a weapon, and has performance characteristics similar to the AN/P VS-
7B3, Night Vision Goggles. The MNVD is funded for type classification during FY 95,
and is not funded for procurement; RED.

Mini Eyesafe Laser Infiarad Observation Set ('MELIOS,). The MELIOS, a
lightweight, eyesafe, hanidheld, battery powered laser rangeflinder, accurately measures
ranges to 10,000 meters (+I-. 5 meters). The At-my has funded 8,005 MELIOS, a
qua3ntity which fields MEWL~lS only to Force Packages 1,2 and the active forces in[~~ Force Packiage 3; AMBER.

C~ose Combat Opfic (CCO). The CCO is a non-magnified, long eye relief opticalK sight for the Nil 6 rifle and M4 carbine. The aiming dot on the lens is easily placed on
the targrat, improving combat, marksmanship to 300 mneters. Used with both eyes open,K the COO eliminates the difficulty of aligning iron sights with one eye closed. The CCO
allows firwers greater situational awareness. Th. e COO is now in Developmental and[Operational Testing. Procuiemenx funding begins in FY 96; GREEN. A2
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M4 Carbine (M4). The M4, a shortened version of the M1 6A2 rifle, and having
some 80% of its parts identical to those of M16A2, is used primarily by airborne and air
assault forces. However, it replaces all of the Army's .45 caliber M3 Submachine guns
and the M1 6A2 rifles carried by soldiers with excessive loads. Fielding for the M4
begins in FY 95. The Army does not have sufficient funds to pure fleet Light units
In Force Package 1; AMBER.

M16A2 Rifle (M16A2). The Ml 6A2, the primary combat rifle for all Services, is
semiautomatic, with the capability to fire single shots or three round bursts, and uses
5.56mm ammunition (as does the M249 SAW). First fielded in FY 88, the Army has
purchased only 79% of its requirement. This percentage includes upgrades to the
M16A1 rifle. No additional procurement funding is planned; AMBER.

MK-19 40mm Automatic Grenadw Machinegun (MK-19). The MK-1 9 is an
automatic grenade launcher that fires 40mm bursting munitions. It is designed to
provide suppressive fiMe against personnel and lightly armored vehicles out to a range
of 1603 meters against point targets and 2200 meters against area targets. The Army
has procured enough MK-19s to equip through 28% of Force Package 3. This equates
to 58% of the total Army requirement. There -s no procurement funding planned
after FY 95; AMBER.

Modular Weapon System (,MWS), The MWS is an add-on upgrade that provides
multiple, standardized mounts for the M16A2 rifle and M4 carbine. This permits
combinations of various accessories to be mounted simultaneously. The accessories
include: day optic,, night vision device, laser aiming light, grenade launcher, flashlight,
and training device. The MWS is to be type classified in 2nd Qtr, FY 95. Other than a
limited procurement beginning in FY 96 for the Land Warrior program,
procurement of the MWS for the remainder of the Light Forces is not currently
funded; AMBER,

Medium Machinegun Upgrade (MMU). During FY 94, the Army concluded that
the M249 Squad Automatic Weapon does not withstand the sustained rate of fire
required of a medium machinegun. Therefore, the Army will retain its 7.62mm
machinegun. With Congressional support, a shoot-off between the M240G and M60E4
medium machineguns will occur. The winner of the shoot-off will replace the aging
M60A1 machineguns. Procurement of the MMU Is currently unfunded; RED.

Objective Crew-Served Weapon (OCSW). The OCSW is a Tech Base program
to design the next generation of the crew-served automatic weapon. It will be carried
by two soldiers, will have a laser range finder and day/night sight, and will fire a family
of bursting and kinetic energy munitions; GREEN.

Objective Individual Combat Weapon (01CW). The OICW is a Joint Service ATD
in Tech Base to design the next generation individual combat rifle. It will include a laser
range finder, day/night sight, ballistic computer, and fire a family of fuzed bursting and
kinetic energy munitions. The OICW is approved as an ATD for FY 95-98; GREEN.
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Firepower - Antitank

Providing Light Forces with overmatching, stand-off antitank weapons ensures
their versatility and survivability on the battlefield. Without long-range, accurate, and
lethal antitank weapons Light Forces cannot contend with 21st Century warfare.

Javelin. The Javelin is a joint Army/USMC proyram; a man portable medium
antitank weapon that replaces the obsolete Dragon. The Javelin has an integrated

day/Sscond Generation Forward
U1GI FORCE PROGRAMS Looking Infrared (FLIR) sight; a range

exceeding 2,000 meters, a lock-on
I ,PUMM- rMAW Ibefore launch, fire and forget
M FM rcapability that can be selected for

9596 ouwu o7 = lo direct or top attack; and can be fired
from enclosures. The Javelin is the
number one antitank priority for Light
Forces. The Javelin is to be fielded in
3rd Qtr, FY 96, but is funded to field
Active Component forces only;
AMBER.

Improved Target AcquisitionSystem (ITAS). The ITAS upgrades
X -the TOW heavy antitank weapon

system now in Light Force units.
ITAS improves target detection,

acqui3ition, fire control, and recognition range and has 2nd Generation FLIR, direct
view optics, laser range finder, autoboresight, autotrack, BIT/BITE, and embedded
trwining. Currently in Research and Development, ITAS begins fielding in 4th Qtr, FY
97. The ITAS is funded for Light Forces in most of Force Package 1; AMBER.

Multi-Purpose Individual Munition (MPIM) / Short Range Anti-tank Weapon
t (SRAW). The MPIMWSRAW, a light, disposable, multi-purpose weapon that replaces

the A14, is capable of defeating personnel in bunkers, behind masonry and brick wells,
ancd in light aimor'd vehicles. The MPIM/SRAW has an effective range of 500 meters
except against bunkers. it Is safely fired when fired from enclosures and does not
require a dedicated gunner. This is a joint program that uses a launch & flight module
developed in the U8MC SRAW p:ogram and uses the Army-developed MPIM warhead
nmodule. Research and Development occurs FY 96-99 with the First Unit Equipped in

IFY 01;.•BER.

Line of Sight-Antitank ('LCSAT). The LOSAT provides a dedicated, highly
mobile, all-weather, day/right, direct fire antitank kinetic energy weapon, capable of
dae,.•atfng future advanced tatiks at ranges much greater than the TOW missile. Tne
LOSAT incorporates a 2n, d Generation FUR. The LOSAT firing module is moun'ed on
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an Armored Gun System chassis and is transportable in C-130, C-141, 0-5, and C-1 7
cargo planes. Currently, LOSAT is in Tech Base as a Technology Demonstration
FY 94-98, and is not funded to enter development: RED.

Army Aviation systems play a key role in Light Forces antitank fire capabilities.

Comanche (RAH-66). The RAH-66 performs attack helicopter operations for
Light Forces. Given its extended range .nd arditank/antipersonnel capabilities, its
principal role is armed reconnaissance aiding force protection and integrated precision
strike and maneuver; RED.

Kiowa Warrior (OH-58D). Until Comanche is fielded, the OH-58D Kiowa Wa, lior

is the primary attack helicopter for Light Forces; AMBER.

Firepower - Direct and Indirect Fire Support

Direct and indireot fire support is crucial to sucrgss on the battlefield. Light
Forces use fire support to attrit and suppress enemy units, shape the battle in dep*h,
and set the conditions for victory while minimizing collateral damage.

Armored Gun System (AGS). The AGS, a lightly armored, direct fire weapon
system which replaces the obsolete M551 Sheridan, will be the Army's first large
caliber, direct fire combat vehicle with a three man crew and a main gun autoloader.
The AGS is transported in or can be delivered by low velocity air drop from C-130
aircraft. The XVliI Airborne Corps and 2d Armored Cavalry Regimen' (Light) are to

receive the AGS. Early User testing begins in FY 95 with procurement lunding
beginning in FY 96; GREEN.

Precision Guided Mortar Munitions (PGMM). The PGMM program is a Tech
Base ATD to demonstrate precision indirect fire support against high value targFts
using mortar munitions. It substantially increases the lethaity and survivability of mortar
units. The program culminates with the integrated RFPI demonstration in FY 99. The
PGMM is not funded for transiton to Research and Development; AMBER.

1
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Advanced Towed Cannon System (ATCAS). Th6 ATCAS is a Tech Base TD
program to demonstrate how the
automatic laying, loading, and firing UGT F-ORC_ E _.,___--

of a towed, lightweight, 155mm _,_,,_-___,,__,,___,_,,,___

howitzer, (using the entire family of
155mm munitions), will increase its
lethality and improve its
transportability. The capabilities wil!
significantly increase the rate of fire
and reduce crew requirements. The
program is expected to enter
Research and Development in AWI

FY 99; GREEN. i k

Advanced Submunition

Sensor Technology (ASST). The M

ASST program is a Tech Base TD W"Aiprogram that provides smart ~ j us='• •2
munitions which are capable of 1

attacking moving armor and
differentiating among various target
vehicles for the 155mm Howitzer. Aru-x=,=

The program provides onboard
Identification Friend or Foe (IFF) capability, Figure C-6
to reduce the risk of fratricide in close combat. ASST also holds potential for
application to SADARM plus BAT pro-planned product improvements; GREEN.

105mm Towed Howitzer (Ml 19A 1). Compared to the Vietnam-era M 102 towed
Howitzer now in the Light Forces, the M1 19A1 provides extended range and lethality. It
fires to a range of 11,400 meters (unassisted) and 19,500 meters (assisted). And, due
to its light weight, the M1 19A1 can be carried by a Blackhawk helicopter. Procuremont
of the M 119A1 ends in FY 95. Fielding to 70% of Force Package 3 and all of Force
Package 4 is not resourced; AMBER.

High Mobility Artillery Rocket System (HIMARS). The HIMARS is a lightweight,
truck-mounted rocket launcher which fires the entire MLRS family of munitions to a
range of 50 km and is transportab'e by C-130. The HIMARS is programmed to begin

development in F f 02. Procurement will not begin until FY 05 with tha First Unit
Equipped in FY 06; RED.

Lightweight Mortar System (LMS). The LMS is a proposed program that would

replace Light Force 81rmm moriarm with 120ram mortars. The use of composite
materials and an enhanced energy absorbing recoil device could reduce the weight of
the 120ram heavy mortar by over 60%. The 120mm mortar has significantly greater
range and lethality. Further, replacing the 81mm mortar with the 120mm mortar would

C-12
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standardize the battalion-level mortars throughout both Light and Mounted Forces. The
LMS is not funded for development or pirocurement; RED.

Lightweight Laser Designator Rangefinde:- (LLDR). The LLDR provides Light
Force fire support teams plus combat observation and lasing teams a lightweight (total
30 pound) laser designator that h&s rar-1e-to-target, azK,. ,uth and vartical arngle, and
target marking for precision or laser-guided munitions. LLDR is not funded for
development or procurement; RED.

Mobility and Maneuver LIGHTFORcE

Ught Forces must not allow terrain,
obstacles, or darkness to limit their

WM MO W
effectiveness. Furthermore, they must use Ime Ui M
well-placed smait obstacles and sensors to " 04 M W' Os10

increase their effectiveness and finally,
th y must use resupply and sustainment CLEM Ee now
equipment that has improved mobility.
This combination of capabilities will offer
Ught Forces greater fighting tempo,
improved survivability, and quicker success
on the battlefield.

Night Vision Goggles (AN/PVS-7B). A

The AN/PVS-76 permits soldiers to fight at .
night. This head-mounted night vision K a

device uses 3rd generation image
intensification tubes, allowing detection, . .. .
under starlight, of man-sized targets to 150 1 1 1 I I I I
meters. The Army is only funded to
resource Force Packages 1 through 3; Figure C-7
AMBER.

Deployable Universal Combat Earthmover (DUECE). The DUECE provides
earth moving for Light Forces in support of mobility, countermobility, survivability, and
sustainment roles. It can attain speeds of 35 mph and is C-130 transportable. The
DUECE begins production in FY 96 with deliveries beginning in FY 97. Current
program funds 90% of FP 1 during POM. The remaining requirements are not met
until FY 10; AMBER.

Launched Grapnel Hook (LGH). The LGH is a lightweight grapnel system used
to breach minefields that employ trip wires. It is deployed via a "rifle grenade" launcher.
Development of the LGH is to be complete in FY 95. No procurement funds have yet
been identified. An estimated $2.32 million would procure 5,702 systems for Force

A=1 Package 1; RED.
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Small Projeuted Line Charge (3APLIC), The SAPLIC, a man portable line
charge system, creates a .4 meter wide by 50 meter long breach in surface laid anti-
personnel minefields. Like the LGH it is deployed by a "rifle grenade" launcher. The
SAPLIC program is not currently funded. An expedited two year development and
type classification program can be resourced at $6.1 million. Production forecasts
estimate', $15.1 million Co procure 2,000 systems for a Force Package 1 contingency
stockpile; RE:.

Intelligent Minefield (IMF). The IMF is a Tech Base ATD. The program
demonstrates effective command and control of interactive minefields containing sensor
arrays and smart, anti-armor mines. After a successful ATD, the IMF is expected to
enter EMD in FY 01; GREEN.

Advanced Airdrop for Land Combat (AALC). The AALC is an ATD that
demonstrates the Guided Parafoil Air Delivery System (GPADS), a high-altitude, offset
cargo airdrop system. The GPADS minimizes aircraft vulnerability to low-altitude
threats and enhances the rapid deployment of combat-essential payloads. The parafoil
system is a gliding parachute which allows delivery of loads up to 21 tons (gross) from
25,000 feet above ground level with automated navigation, increased accuracy (within
100 meters of target), up to 12 mile offset, and reduced impact velocity. The AALC
ATD is funded at 50% to transition this technology to full-scale development by
FY 99; AMBER.

Palletized Load System (PLS). The PLS is a 16.5 ton capacity vehicle
composed of a prime mover with integrated self-load/unload capability, a 16.5 ton
trailer, and demountable cargo beds called flatracks. It reduces the requirement for
material handling equipment, personnel and trucks. It will be issued to Forward Support
Battalions in the Light Forces. First Unit Equipped occurred in FY 94. Production
funding, which ends in FY 96, does not complete FP 4; AMBER.

Family of Medium Tactical Vehicles (FMTV). The FMTV are 2-1/2 and 5 ton
medium tactical trucks which replace obsolete and maintenance-intensive vehicles now
in the Light Forces. Several models of the FMTV perform myriad support tasks. The
models have 85% commonality of parts among them, meaning significantly lower
operations and maintenance costs. First Unit Equipped will occur in FY 95. Funding for
FY 96 only procures 52% of the Force Package I requirement of 10,843 trucks;
AMBER.

Utility Helicopter (UH-60). Air assault helicopter forces improve the mobility
maneuver capabilities in Light Forces. Fielding the improved UH-60L to Light Forces is
needed. See Annex 0 (Aviation) for details.

Leadership and Training

System Training Devices. For some time the Army has procured system specific
training devices in tandem with the development and fielding of new systems.
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Accordingly, the Javelin and AGS will be fielded with a suite of unique devices to teach
operations and maintenance tasks related to these systems. This significantly reduces
training cost and increases the service life of these systems; GREEN.

Embedded Training Devices. ITAS incorporates an embedded training device
which presents displays, sequences, and responses equal to those of the actual
system. Such realistic representation of system operation trains soldiers effectively and
may reduce the time spent in large maneuver areas or ranges; GREEN.

Riipid Force Projection Initiative (RFPI). The RFPI is a Tech Base umbrella Top
Level Demonstration (TLD). Contributing ATDs provide significant training products to
Light Forces as an outgrowth to extensive simulation efforts. The majority of simulator
products will be resident at the RFPI Program Management Office (Redstone Arsenal,
AL) and the Dismounted Battle Space Battle Lab at the Army's Infantry School (Ft.
Benning, GA). Simulators at other locations will be arranged on a case-by-case basis
during conduct of the program; GREEN.

Protection

The most important and non-ýLIGHT FORCE PROGRAMS replaceable asset on the battlefield is the

I ,o-mcio 77I soldier. Light Forces place high value and
"M W FAR = great emphasis on protecting soldiers for,

07 o6 =1O0 00 0. 0 as the moniker, Light Forces, implies,
ME these troops normally do not fight under

armor. The extra measures of protection
LU, A against the enemy's most lethal and

powerful weapons, namely indirect and"if Bill =.mobile weapon systems, reduce Light
S4 TOP

Force casualties and increase the
3SFC likelihood of victory.

AFUE= rECn ASE IMD iP•AOCUFUW"FNT

"Fighting Position Excavator (FPE).
Figure C-8 The FPE consists of a multiple use hand

operated auger and an explosive kit. Together, these loosen soil and speed the
soldiers ability to dig a deliberate fighting position. Type classification of this NDI
sy tem is cto bc e in =V 95. No oductionfunds have been iantified. An
estimated $.831 million is needed to procure approximately 10,000 complete systems
and 20,000 extra explosive kits. However, this amount would only support the Force
Package 1 requirement; RED.

Laser Countermeasure System (LCMS). The LCMS is an NDI one-man
portable, battery operated laser weapon that detects and jams fire control optics on
ground and aerial systems at extended ranges. It out-ranges direct fire systems. An, LRIP decision is scheduled in 2nd Qtr, FY 95 with First Unit Equipped occurring a year
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later. The current NDI system weighs in at over 40 pounds. Additional funding is
required to develop a system that weighs less and achieves a greater range; AMBER.

Shortstop. The Shortstop counter-mortar and artillery system began
development in FY 94. Production will not begin unti: FY 97; AMBER.

Soldier Fighting Cover (SFC). The SFC is a lightweight, prefabricated cover
system for a two-soldier fighting position. When combined with a soil cover, it provides
protection from small arms and artillery near misses. The SFC greatly reduces
requirements for Class IV materials. Type classification ,., this system is to be
completed in FY 95. No procurement funds are currently allocated to produce this
system; RED.

Assesf=ment of Light Force Modernization

In general, Light Force Modemization is headed in the right direction. However,
due to reduced funding, the development and procurement of several important
systems have been postponed, extended, or reduced. The latter results in significantly
different levels of modernization within various Force Packages, and means that Light
Forces deployed to fight a second near-simultaneous Major Regional Conflict, may
have a difficult time achieving a quick, decisive victory with minimal casualties.
Likewise, those engaged in OOTW may find their task far more difficult or require far
more time to achieve.

Summary of Systems Rated GREEN
Ughtweight Video Reconnaissn..-e System (LVRS)

Hunter Vehicle (HV)
Close Combat Optic (CCO)

Objective Crew-Served Weapon (OCSW)
Objecutve indMdual Combat Wmmon (OiCK

Atmofwd Gun Systom (AGS,
Advanced Submunition Sensor Technology (ASST)

ILteligqnt Minefield (IMF)
Sstem Training Devicos

Embedded TrAining Devices
Rapid Forco Provecon Initiative (RFPI)

Figure C-9
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Summary of Systems Rated AMBER
Comanche (RAH-66) _______________________

Improved Mortar Ballistic Computer IMBC) oniy procures 489 of the 1350 required

Thama Wapn igh (IN) nl prcueForeackag

Mini Eyesafe Laser Infrared Observation Set (MELIOS) only funds active farces
M4 Carbine (M4) insufficient funding to pure fleet the Light units in Force

_____________________________________Package 1

M 16A2 Rifle (M I6A2) orcures onlv 79% of the requirement
MK-19 Automatic Grenade Machine-gun (MK-19) no procurement funding planned after FY 95
Modular Weapon System (MWNS) no procurement except for the few quantities used In Land

Warrior
Javaifin funded to field Rctive component force only
Improved Target Acqisition System (ITAS) not funded for issue to all light uinits In Force Package 4
Precision Guided Mortar Munitions (PGMM,) not funded for Development
105mm Towed Howitzer (MI 19A 1) 700% of Force Package 3 and all of Force Package 4 Is not

Night Vision Gogg-les (A NIP VS-7B) not funded to resource Force Package 4
Deployable Universal Combat Earttimovor (DUECE) POM funds only 90% of Force Package 1
Advanced Airdrop for Land Combat (AALC) funded at 500% to transition this technology Into full-scale

Palletized Load System (PLS) does not complete Force Packagg 4
Family of Modlium Tactical Vehicles (FMWV) only procures 52% of the Force Package 1 requirement of

Laser Countermeasure System ILCMS) additional tunding Is required to reduce weight
Shortstog no pi-ocrement funds until FY 97
Multipurpose individual Munition (MPIM) EMD not adoquately funded, results In breaking cooperative

EMD effort with USMO

Aft, Figure C-1O0

Summary of Systems Rated RED
Digitized Mortar Fire Control Syste (MFCS) funding Is not availalse until FY 02
Tactical Unmanned Ground Vehicle (TUGV) will not enter procuremnent unfti FY 00
Lightweight Leader Computer (LLC) prod uctie., for the LLC Is unfunded
Individual Soldier Radio (MSR? pocurement of the ISR Is currently unfundedi
Lightweig ht Digital Tactical Operations Center (LDTOC) not funded for development or procurement
Monocular Night Vision Device (MNVD) not funded for procurement
Medium Machinegun Upgrade (MMU) procurement of the MMU ts currently unfunded
Line of Sight-Antitank (LOSA T) not funded for Development
Lightweight Mortar Sys2tem (LMS) not funded for develoZpment or procurement
Lightweight Laser Designator Ranjgetinder (LLDR) not funded for development or procurement
Higah Mobility Artillery Rocket System (HIMARS) procurement will not beain In FY 05
Launched ranlHook (LGH-) I~our n funds
Small Prolected Line Charge (SAPL IC) not currently funded

Fighting Position Excavator (FPE) No production funds
Soldier Fighting Cover (SjFC No procurement funds are currently allocated

Figure C-1l1
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Figure C-12 groups Light Force programs into major categories and compares
them to the -wart ighting concepts of Section 2 over time.

LIGHT FORCE PROGRAM ASSESSMENT

WARFIGHTING NEAra-TERM MID-TERM FAR-TERM
CONCEPTS FY95-96 FY97-0O FY01 -09

*INTEGRATION OF WEAPONS, VFNM
SYSTEMS, SOLDIERS X t

DIGnZATION -HORIZONTAL DIGITIZATION ~ ABR~ MBR ME
9FORCE XXI - BATTLE COMMAND

*DIGITIZED SENSOR-TO-SHOOTER______

'PRECISION FIREPOWER

'INCREASED LETHALITY
*MULTI-PURPOSE WEAPONS ______________

MaInd 'LIGHTWEIGHT MATERIALS
'TERRAIN/OBSTACLE REDUCTION AMBER GEGE

MANEUVER 'INCREASED RESUPPLY TEMPO ~-
*DISTRIBUTED, VIRTUAL

EandRSP *MISSION PLANNING I~AMBER H ER6 AM
TRAINING 'EFFECTIVE NEW EQUIPMENT la10 10

-UNMANNED RECONNAISSANCE
'OVER-THE-HILL SURVEILLANCE
*HIGIH RESOLUTION VIDEOPROTECTION CAPTUREAMEABRI
'FORWARD LOOKING INFRARED

RADAR
#REDUCED EXPOSURE

Figure 0-12
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SECTION 4

RESEARCH, DEVELOPMENT & ACQUISITION STRATEGY

The Combat-Light Modernization RD&A strategy focuses on the warfighter. The
lethality and survivability of the Light Force warfighter continues to be the main focus,
but strategy also looks to capabilities that enable Light Forces to strike deeper. This
strategy assures the greatest value added given a constrained budget. The
Modernization Strategy for Light Forces is balanced and coordinated; little benefit is
gained by great strides in lethality, if curvivability and protection go severely unfunded.

S100 LIGHT FORCE MODERNIZATION STRATEGY

REPOWER PROTETO

b MOBILTY LEADERSHIP
and and

MANEUVEPR TRAINING

ALL OF THE PIECES MUST FIT TOGETHER TO ACHIEVE SUCCESS

Figure C-13

The use of several Advanced Technology Demonstrations and Advanced
Warfighting Experiments (AWEs) allows the Light Force to keep pace with evolutions in
technologies. By linking Tech Base efforts to near-term operational requirements, we
sustain today's capability while wisely investing in the future. Horizontal Technology
Integration is used to modernize across the force quickly at the least cost. Several high
pay-off systems are to be selected for operational prototyping; this rapidly fields small
numbers of high-leverage systems.
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LIGHT FORCE RDA ST9RATEGY 4
(0-'0-u

7NEAR- MID FAR-
TERM r1A'im TERM

95 6 9. 8IS1000102103 04 05 06 07 08 09 10

TECH BASE

DEVELOPMENTI

PRDCPRODUCTIO~NI

A prime example of this, tech base strategyI is the
Rapid Force Projection Initiative (RFPI). The RFPI
explores new tactics and technologies using a system of

LV systems approach to provide a path to an air deployable,
early entry Light Force that is significantly more capable
against a heavy armored threat. The RFPI conceptI ~includes a variety of advancWd sensors (air and ground,
manned arid unmanned); several prec~ision guided
munitions, responsive command and control; anid,

AA F A&Vautomated targeting. Specifically, the Advanced
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Concept Technology Demonstration (ACTD) provides
the developer, TRADOC (Dismounted Battle Space
Battle Laboratory), the CINCs, and Forces Command
(XVIII Airborne Corps) opportunities to explore the
integration of new technologies and modified tactics,
techniques and procedures to improve the
survivability of our early entry forces. It features the
demonstration of a highly lethal, survivable, and
rapidly air deployable system of systems in a large
scale field exercise (within an air weight/volume constrained
environment).

The Way Ahead

There are several potential improvements to current Light
Force modernization programs. These suggestions fix issues
highlighted in Section 3. Affordability, return on investment, and
reduced programmatic risk were the basis for selecting these
solutions.

Digitization

The highest priority in modernizing the Light Force is in
the area of Digitization. Beginning with the development of the0
Digitized Mortar Fire Control System (DMFCS) in FY 96 plus I
procurement of the Lightweight Leader Computer (LLC) and
Individual Soldier Radio (ISR) as soon as they complete type
classification in FY 96 and FY 97 respectively will achieve this
goal. Mortars will be able to operate in a semi-autonomous
role, providing more accurate fires in half the time now
required. The LLC and ISR will greatly increase
communication and control in small unit operations, thereby
enhancing the soldier's situational awareness and reducing the potential of fratricide.

Firepower .

PM Within the Firepower area resourcing procurement of
the Medium Machine-Gun Upgrade (MMU) and initiating
development of Precision Guided Mortar Munitions (PGMM)
and the Lightweight Mortar System (LMS) offer the best
return on investment. All three fixes can be initiated in the
mid-term (FY 97-00). Fielding PGMM, fired from a LMS that
is digitized with DMFCS, represents a revolutionary leap in
mortar capabilities for Light Forces. The Army's current
medium machine guns, the 7.62mm M60, are wearing out
and need replacement.
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',. .ý.billity and Maneuver

Procuring sufficiant war stocks of the Launched Graprni)
Hook (ILGH) and Small Projected Line Charge (SAPLIC) will
give Linht Forces addil1onaI and needed capabilities to reduce

an, neyouiate minefields and terrain obstacles. Speedina the
Tech Base developme i~t of the Advanced Airdrop for LanJ
Combat (AALC) program will uventually speed the rasupply
.,mpý ci Ulig .. -.orces, as well as provide a more protected

0rwzws of accurately delivering air-dropped cargo in hostile
environments.

PKotection

Both the Fighting Position Excavator (EPE) and
Soldier Figli-,ng C2over ( ')will be type classified by the
end. 4 FY 96 and become ready for procurement.
Procudng suffk~ient war stocks of both system6 will give
".,mbat, combalt support, a~nd service support added
protection from indirect fires, which is the major killer on
"he battlefield.

Summary AN

Figure C-1 .6 is a summary of the key systems that
can !)a fixed in a timely and cost-efficient mannar. These fixes are presented as a
package that wil" ~i* !ve a -,inificant benefi&ý,G impact on all Light Forces.

ýLIGHT F70RCCE MODERNIZAT11ON STRATEGY
NEAR- AF ir VD-17ERM FIXES

rnmALA~c! ROORWNAM

[ Figure C-15
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A1 SECTION 5

TRAINING

"it cannot be too often repeated that in modem war..., th9 chief factor in
achieving triumph is what has been done in the way of thorough

preparation and training before the beginning of war."
Theodore Roosevelt
Graduation Address
US Naval Academy

June, 1902

Training Strategy

A quality Light Force starts with
competent commanders and
noncommissioned officer leaders who
have developed an intuitive sense of
battle gained from study and expertise.
Training remains the key to modem,
combat-ready Light Forces. Effective
modemization and sustained high
levels of operational readiness of Light
Forces are inexorably linked to rigorous,
constant, and realistic training.

The failure to support
S.modernization with appropriate training

is equivalent to not fielding the
supported system. If Light Forces are not trained to employ effectively modernized
equipment, in essence, the new equipment does not exist.

Just as Light Forces modernize, training resources, methods, and strategies
must be updated so that the Army can attain the operational warfighting concepts set
forth in Force XXI. Through the Force XXI process, Light Forces gain additional data to
analyze and develop solutions for many training issues. Units which participate in
AWEs will provide test beds in a field environment with actual soldiers, leaders, and
equipment to explore now techniques; together, these increase the return on Light
Force modemization. Key events, such as LAM and AWEs, focus and integrate Light
Force efforts to modernize training.

Commanders and small unit leaders remain the principal instructors, ensuring a
wartime mission focus. Tough, realistic combined arms and joint collective trainirng are
the ultimate challenges. The supporting training strategy emphasizes force projection,
contingency operations, and OOTW.
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Training of leaders in Light Forces is the main effort. To this end, TRADOC is
g'ving leader training the highest priority. Leader courses are to be fully resourced and
wi!' keep pace with modernization. Light Force soldiers are to undergo institutional and
uni training that prepares them technically and psychologically for combat.

Training Aids, Devices, Simulators and Simulations (TADSS)

Light Forces training is supported by the Combined Arms Training Strategy
(CATS). CATS is a descriptive notional annual training program integrating
combinations of full-scale live-fire training exercises, augmented and reinforced through
the use of visual aids, devices, simulators and simulations. This strategy maximizes the
training value of deployments to the Army's Combat Training Centers (CTO). The CTC
experience emphasizes combined arms and joint integration while executing likely
missions against a professional, well-trained, free play OPFOR.

Javelin. The Javelin is to be fielded with three training devices.

SThe Basic Skills Trainer (BST) trains basic and advanced Javelin gunnery
skills. It satisfies the need for a reliable and accurate means of training gunners

without requiring live
fh'e. It is to be used
at institution level for
gunner training and
qualification. At unit
level, it is to be used
quarterly for
sustainment training
and verification of
gunner qualification.

The Field
Handling Trainer
(FHT) consists of a
Simulated Missile
Round (SMR) and a
tactical Command

Launch Unit (CLU). The SMR is a dummy missile of the same weight and size of
an actual missile. The FHT is a procedural trainer for assembly/disassembly
training and for carrying by the giinner in lieu of the more expensive Field
Tactical Trainer (FTT) during field training exercises.

The Field Tactical Trainer (FTT) consists of an SMR and an Instructor Station (IS),
and is used for gunnery and tactical training. The FTT incorporates the actual Javelin
CLU as an integral component. The FTT interfaces with the Multiple Integrated Laser
Effects System (MILES); together, they are used in tactical training exercises and AMý

during squad/platoon qualification on multi-purpose range complexes. q
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Improved TOW Acquisition System (ITAS).
The ITAS program includes a software-based
embedded trainer. The operational acquisition
sighting system will have thu capacity to perform
either its tactical mission or embedded training
based on the software program applied. The
embedded trainer is used to train all skills and
tasks necessary to operate and employ the ITAS; it provides tutorials,
demonstration/orientation, guided practice, evaluation, feedback, as well as networking
with other ITAS systems.

Armored Gun System, M8 (AGS). The AGS is to be
fielded with the Advanced Gunnery Training System
(AGTS). The AGTS, which is an evolutionary refinement of
past Conduct of Fire Trainers fielded with the Bradley
Fighting Vehicle and Abrams tank, replicates the turret and
driver compartments of the AGS. This high fidelity training

simulator incorporates state-of-the-art computer generated imagery. Each battalion
with the AGS wil! receive one AGTS. The AGTS is to be air transportable and can be
linked wiU h oter AGTS. The AGTS functions include tactical maneuver and gunnery
training.

~ Rapid Fcrce Deployment Initiative (RFDI). Networking computers among Branch
Schools and Light Forces in the field allow soldiers and leaders access to up-to-date
doctrine and subject matter expertise. Embedded training devices in new equipment
allow soldiers to train on actual equipment while deployed away from training
resources. Simulations used in Command Post Exercises (CPX) are to more
accurately replicate the consequences of command decisions. Currently being
designed in the Tech Base RFPI, these simulations use smaller, cheaper computers
permitting increased training opportunities at a reduced cost. Commanders use such
CPX tools to conduct valid mission analysis, course of action development, planning,
and rehearsals.

Conclusion

The Light Force training strategy encompasses multiple training means to
develop a cohesive joint and combined arms fighting unit. Institutional training at all
Army schools, unit, individual and collective training, correspondence courses, system
training devices, and other TADSS combine to form an integrated and cooperative
training strategy. Each part has a function that is supplemented and complemented by
others parts.

Information about Army-wide training initiatives and issues, and detailed
explanations of fielding and funding status, are found in Annex R (Training).
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CONCLUSION

Light Forces must use technology wisely to become more lethal, survivable,
deployable, and versatile. Additionally, Light Forces must possess greater endurance
in the areas of influence and versatility. Victory in war will go to the force able to string
together a series of tactical victories faster than the enemy can respond. Light Forces
can defeat a larger, h3avier and less agile force quickly and decisively by:

S* Massing effects of lonig- and short-range area and precisiorh fires;

i Integrating superior situational awareness with information warfare

!i• operations designed to blind, deafen and demoralize the enemy; and,

* Concurrent and rapid combined arms maneuver.

Soldiers represent this Nation's sincerest expression of commitment and will. In
1994, for the first timn in our Nation's history, American soldiers deployed to a variety of
countries almost every day. The majority were Light Forces soldiers. As we enter the
21st Century, we must ensure we modernize our Light Forces in an appropriate and
responsible manner. Those who are called upon to fight must possess the best tools to
accomplish their mission with minimal casualties.
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ANNEX D

HORIZONTAL TECHNOLOGY INTEGRATION

SECTION 1

INTRODUCTION

Army modernization is facing formidable challenges; technology offers significant
operational advantages, but all come at high cost, and not all are successful. When
technological breakthroughs occur, the Army must capitalize upon them and distribute
the advantages across the force. Horizontal Technology Integration (HTI) is one of the
Army's new enabling strategies. It applies emerging technologies commonly across
multiple systems to improve the warfighting capability of the total force; it
simultaneously integrates and fields such technologies into different weapon systems
and support platforms that fight together, providing exponential improvements to the
force. "Pushing" Army emerging technologies across the range of systems also
enhances interoperability. This affords economies of scale by capitalizing on
opportunities to modernize where opportunities may not have been considered earlier.

HTI breaks away from traditional and expensive vertical technology integration or
stovepipe requirements and materiel acquisition processes. Past modernization
programs often produced systems with mission specific capabilities for combat, combat
support, and combat service support purposes with little regard for the other systems.
HTI incorporates dissimilar systems (e.g., armored vehicles, aircratt, support platforms,
and command and control vehicles) with common technology through new acquisitions,
Preplanned Product Improvements (P31), and system component upgrades. Fielding
common subsystems reduces operational and support costs by allowing
standardization of components, simplified maintenance, and more efficient use of
manpower by concentrating critical operator and supporter skills.

I"OVERMATCHING TECHNOLOGY STRATEGY
FOR THE 21St CENTURY

g we. uniqu o.• ; -apsilt, ak • Iprove caalNitlee of

Expensilvy h wmt tecnW.. oloy 9
10 to Prop d" .•o -Co st effectlve, Was RDA,

a • de off the Sherf

,M Horor I vn: v,.l Iw

Figure D-1
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HTI can assure the versatility of the Army into the 21st Century (Force XXI) >'•st
as the "Big 5" weapon systems (M1, AH-64 Apache, UH-60 Blackhawk, Bradley
Fighting Vehicle, and PATRIOT) comprised the Army's modernization framework to
execute AirLand Battle doctrine of the 1980's. As a process, HTI supports an
integrated battlefield architecture. HTI allows weapon systems such as the M1A2,
M2/3A3, AH-64C/D, OH-58D, and others, to acquire and engage threats while sharing
the same information with equal clarity, using advanced technologies and digital
communications.

iMPLEMENTING HTI

HTI is implemented within the framework of existing structures and
organizations. The process complies with the evolving streamlined acquisition process
being developed by DoD. The HQDA General Officer Working Group (GOWG) for HTI
is co-chaired by the ADCSOPS-FD and ASA(RDA) Deputy for Systems Management.
The GOWG establishes the HTI blueprint, sets priorities, and provides implementation
guidance. Furthermore, the Deputy for Systems Management determines, coordinates,
and issues specific guidance for HTI programs implemented across multiple Program
Executive Office(PEO)/Project Manager (PM) organizations. The intent of HTI is to
break old paradigms and strive for organizational reform, by subscribing to Commercial
Off-the-Shelf (COTS) and Non-Developmental Item (NDI) solutions.

HTI ENHANCEMENTS

HTI is currently exploiting and applying technologies to three areas which will
enhance the capabilities and survivability of soldiers:

LEA AHADAT ThE COMPONENT LEVEL

Figure D-2

"Own the Night": Our forces must have capabilities which permit them to
achieve tactical surprise and maintain momentum round-the-clock. Second Generation
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Forward Looking Infrared (2nd Gen FLIR) is one technology that allows this. It can be
inserted in aircraft, armored vehicles, and command and control vehicles.

2nd Generation FLIRpesera io -
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combat identifcation, sditionally iawaeintessisfacondtionn In2 whvichs wardanfighers havpledth

biniiulslir)ipoeorcapability to knowntheir locatio and dipstinoatebtteil relati e toote
A.,y

Battlefield combatio n FUR prov ed targew identifchtion,
ientiiation htechnolaoinreass pe miat idesftion ranges it relate
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between friend and foe throughout ,.,b
the target engagement process. `Ell
Currently, Millimeter Wave (MMW), .'"
technology provides the basis for I

near-term ground to ground and air
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to ground solutions to combat identification via an interrogator transponder. The Army
effort for the future builds on this effort, integrates target identification and situational
awareness, and extends it to dismounted soldiers.

Battlefield Synchronization at Brigade and Below Digitization: The rapid
exchange of information via high speed digital networks and data transfer systems is an
absolute requirement of Army modernization. Simply stated, getting the right
information to the right warfighter at the right time is a matter of utmost necessity.

THE RIGHT FORCE TO THE RIGHT PLACE AT THE RIGHT TIME

Figure D-4

Software plays a major role in this effort as it can provide total situational
awareness to maneuver and support commanders. By having immediate access to
pertinent information, all combat, combat support, and combat service support units can
anticipate requirements and synchronize actions needed for mutual support and
ultimate mission accomplishment. The Brigade and Below Command and Control
(B2C2) operating system is the current baseline of this concept; it is to be enhanced
through the digitization effort. An open systems architecture is being adopted; it makes
maximum practical use of commercial standards, consistent with DoD direction and
requirements for digitization. The development of standard interface and common
protocol data exchange formats to manage large amounts of shared data are essential
and are now underway. Digitization enables sharing of unprecedented quantities of
information throughout the ba"tAef•,l, over th" r..,..ve..nar, o bandw..ts f a
radios.
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The Right Force to the Rigbht Place sit the Right Time

I.
•INSIDE-THE ENFEMS DECISION CYCLE...

• -REPET177VEI CONSECUTIVE! RELENTLESSI....:.;,;--:.--:.:,

eCONTROL r TONr
TOTAL SYNCHRONIZATION THRU DIGIZATION

Figure D-5

The Integrated Battlefield Architecture (IBA) Special Task Fcrce produced a
targeting architecture (Figure D-5) which integrates maneuver control, fire support, IEW,
and communications. It gives the Army a significant advantage in the development of
several targeting initiatives, and ensures sensor to shooter timelines are reduced
significantly. IBA initiatives also influence joint doctrine development. The
communications community is recommending Transmission Control Protocol/Internet
Protocol (TCP/IP) for the seamless connectivity required by the digitization process.
The TCP/IP protocol suite is the de-facto networking standard for both industry and
DoD applications. It is now the most widely used form of networking between
computers. This protocol allows a range of common services, such as file transfer and
electronic mail, to be supported over a range of different networks. It offers seamless
connectivity by permitting a user to send data to any other user, regardless of the
destination platform type, or location. .

Seamless connectivity also permits display of a common picture of the battle
area for the entire warfighting team, thus promoting and greatly enhancing the
synergism of the total force. Combat, combat support, and combat service support
commanders can make informed decisions based on accurate real time or near real
time information. Maneuver commanders at all levels can thus apply appropriate forces
at appropriate places at appropriate times. Combat support commanders can view
digitally displayed maneuver control measures and begin immediate planning for
indirect fire support, combat engineer support, and air defense artillery support.
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Combat Service Support commanders can use automated, accurate logistics
information to anticipate eady and calculate finitely the requirements for fuel,
ammunition, repair parts, and maintenance needs of all forces.

The product of digitization means every shooter will be shoot'ng, every decider
will be deciding, and every support element will be supporting more accurately with
greater effectiveness. The result can be Decisive Victorj, sooner.

".. The Cold War acquistion systemr...served us well, but it is inappropriate to the current
threat, technological, and resource environments. It is a very linear system of discrete little
boxes. What we now require is a nonlinear system-a system of connectivity, not boxes."

General Gordon R. Sullivan
Army Chief of Staff
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SECTION 2

WARFIGHTING CONCEPT

"MISSION: The US Army designs the 21st Century force (FORCE XXI) beginning now to
achieve ,elated fielding and support decisions by the year 2000 in order to fully field the
total Army torce that is capable of meeting our Nation's 21st Century chalienges...from

foxhole to factory and front to rear.'
Force XXI Campaign Plan

The Army is a doctrinally based force. This means that all our efforts--training,
organizing, and equipping the force-are guided by a doctrine which tells us how to
think about the conduct of military operations. On 14 June 1993, the Army Chief of
Staff released the updated version of our keystone doctrine, Field Manual 100-5,
Operations. The manual states that doctrine derives from a variety of sources,
including technology, and that the Army of the future must be versatile; it must be
capable of operating across the full range of military operations, from combat to
noncombatant operations (e.g., peacekeeping, humanitarian assistance). Versatility
requires increased, quicker, and more accurate information sharing, more rapid
decision-making, and increased synergism, on the battlefield and In operations Other
Than War (OOTW). "Our success," asserts the Force XXI Campaign Plan, "depends on
our ability to mentally adapt to the Information age and to integrate it in a timely manner
with high payoff technological advances." Horizontal Technology Integration (HTI)
helps us respond efficiently and cost effectively to those demands.

Evolution of the Battlefield Framework

Figure D-6

TRADOC Pamphlet 525-5, Force XXI Operations, specifies that the digitized
Army must be prepared to face the full range of operational environments. Thus, the
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Army must design organizations and develop capabilities that allow it to be rapidly
tailored, rapidly expanded, strategically deployed, and operate effectively as an
independent force, or as part of joint or multinational efforts to achieve decisive results
in all operational environments. Force XXI is defined by five design principles:
doctrinal flexibility, strategic mobility, tailorability and modularity, joint and multinational
connectivity, and the versatility to function in war and OOTW.

In pursuit of its responsibility for Land Force Dominance, the Army has seen the
importance of and the possibilities offered by, current and emerging technologies which
can integrate the battlefield. The integrated battlefield is created by employing
technologies across systems vice into single systems. The concept of Land Force
Dominance, requires technology and systems which: Project and Sustain, Protect the
Force, Win the Information War, Conduct Precision Strike, and Dominate the Maneuver
Battle. Our modemization efforts focus on these objectives. Specific technologies
(e.g., digitization, battlefield combat identification, and 2d Generation FLIR), integrated
horizontally across systems, support the entire force by single systems.

A key factor in modem warfare and OOTW, is the ability to collect, process,
disseminate and use information about the enemy while preventing him from obtaining
similar information about our forces.

The force must destroy, disrupt, and control enemy information sources while
ensuring that commanders get accurate and relevant data In time to use it. Digitizing •mb
the battlefield systems (e.g., equipping them to transmit, receive and display digital
data) Is fundamental to Winning the Information War.

Digital data networks allow rapid sorting and sharing of critical Information
throughout the battlefield. This technology allows the commander to see the battle
through the sensors of his reconnaissance helIcopters, scouts, tanks and direct fire
systems, and better coordinate his forces by sharing his view of the battlefield and his
objectives with these same tanks, fighting vehicles, ardillery, command centers, attack
and reconnaissance helicopters.

PROTECT THE FORCE

The Battlefield Combat Identification System supports future warfighting efforts
by providing an effective and survivable ground to ground and air to ground (rotary
wing) capability to enhance combat effectiveness and to reduce fratricide. BCIS is
directly linked with the Army's current plans to digitize the battlefield and will
demonstrate contribution for enhancing situational awareness as part of the Force XXI
modernization effort.

D-8

ilI



DOMINATE THE MANEUVER BATTLE AND CONDUCT PRECISION STRIKE

q A CONUS-based, force projection Army will be required to conduct high tempo
operations around-the-clock, over extended ranges. Forces need an environment in
which all friendly elements share a relevant, common picture of the battlefield, can
communicate over high speed data links, and can target in real or near real time. One
of the Army's key objectives in creating this environment is to "own the night."
Integration of 2d Generation FLIR technology on a number of existing platforms and
those systems in development will provide for Dominance of the Maneuver Battle
especially at night and during periods of reduced visibility. By using a common thermal
2d Generation sensor integrated in various platforms, the warfighter will have an
enormous advantage over any potential adversary capability. This advanced
observation and target acquisition capability will provide a maneuver edge for our
warfighters well into the next century. Precision Strike by direct fire weapon systems
will also be enhanced by a combination of 2d Generation FLIR, battlefield combat
identification systems, and digital communications. The synergistic effects of these
systems will allow the warfighter to see, acquire, identify and engage threat forces with
much greater precision than afforded by our current capabilities. The ability to rapidly
communicate the commanders intent and use the inherent flexibility afforded by digital
communications will permit maneuver forces to generate and maintain the initiative on
the battlefield while operating In an environment of greater situational awareness.

'Force XXI will control the power of information and technology and incorporate
unprecedented battle command capabilities in order to ensure a more lethal, more mobile,

and more survivable fighting force by exploiting the Army's modernization focus."
Force XXI Campaign Plan
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SECTION 3

CURRENT PROGRAM ASSESSMENT

Program assessments are signified as:

RED -- No capability exists, or is insufficient to defeat the threat or provide the
required support;

AMBER -- A limited capability or quantity exists to perform the mission; and

GREEN - Adequate capability and quantity exists to perform the mission.

SECOND GENERATION FORWARD LOOKING INFRARED (2d Gen FUR)

The objective of this program Is to develop, select, and field a greatly Increased
capability to fight during periods of reduced visibility. The 2d Gen FUR promises to
provide better resolution and Increased clarity at greater ranges and lower cost than
existing systems. Current FLIR systems have effective ranges far less than the
maximum effective range of the weapon systems with which they are associated.

SSecond Generation FLRSystems

Comparison of System Features

Figure D-7
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2d Gen FLIR technology provides significant improvements over 1st Gen FLIR
* systems in reliability, maintainability, image quality, range detection, recognition, and

identification capability. Unlike 1st Gen FLIR, 2d Gen FLIR has a digital output
capability.

The 2d Gen FLIR will be applied to the Bradley Fighting Vehicle, Armored Gun
System, M1A2 Abrams, Aviation platforms and the Long-Range Advanced Scout
Surveillance System (LRAS3). Due to its wide application, significant economies of
scale are anticipated, as are substantial cost savings. Adding 2d Gen FLIR to these
platforms is expected to pay warfighting dividends shown here:

i• 2nd Generation FLIR
Horizontal Technology Inerto

'•,llm l~w,. o .•• Warfighting Payoff• •' F-

.... ..".. .. ...

Figure D-8

Doubling combat identification ranges through increased electro-optic resolution
allows shooters to effectively identify and engage enemy targets to the maximum
effective range of the weapon system. Further, the finer resolution offered by 2d Gen
FLIR, will visually aid battlefield combat identification and thus reduce fratricide. The
maneuver control process and situational awareness challenges under Jll
environmental conditions will be eased by our ability to "own the night."
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The current schedule for integration of 2d Gen FUR on respective platforms is

shown in Figure D-9:

Integrated Program Schedule

FY94 FY95 FY96 FY97 FY98 FY99 FY00 FY01
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Figure D-9

The 2d Gen FLIR is programmatically complex as It affects many projects in the
Program Executive Officer-Armored Systems Modernization and Program Lxecutive
Officer-Intelligence and Electronic Warfare areas of responsibility. It is expected A.hat
PEO-AVN will be involved in future plans for the applicatikn of this system to respective
air platforms. Given the complete cooperation between the various PEOs and PMs,
this program is a classic example ot Horizontal Technoiogy Iniegratiun. The current
program is rated GREEN.

BATTLEFIELD COMBAT IDENTIFICATION

The objective of this program Is io develop, celecý, and demonstrate
technologies that increase combat effectivai iess and minimize fratricide during ground
to ground and air to ground engagements and to demonstrate integration of battlefield
target identification and situational awareness information in the overFJl joint battlefield
architecture.
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After Operation Desert Storm, the first materiel response to fratricide brought on
"quick fix" devices. Subsequently, a joint task fcrc.F recommended the adoption of a
three-phased acquisition program that divided the combat identification project into
near-, mid-, and far-term product efforts. Near-term combat identification product
development resulted in the selection of the Sattlefiold combat identitfoation System
(BCIS), a millimeter wave question and answer technology, for use in preproduction
experimentation and testing. The mid- and far-term product phases have been merged
into one acquisition effort celled the Battlefield combat identification Advanced
Technology Demonstration, o-. BCID ATD.

Quick Fix

As an immediate solution to the complex fratricide problem and combat
identification challenge, the Army developed and fielded a quick fix combat
identification package of infrared visible devices called Budd lights, thermal ID panels
and Global Positioning Systems (GPS). Since these devices can be exploited and are
unreliable In certain tactical environments, the Army is pursuing other technology
solutions to reduce fratricide.

Quick Fix Fielding Schedule
*) CONUS Contingency Force and Eighth US Army

J.04 M"A"1A 1*0 Qiii404 NWii U." I id WU ;W ApS U010 AN" S.WI A""

12-21

FmCr: D vll, 13-

lId Armoued Civul.1AM

C•mpleted Combas CuroHMMWV

Figure D-10
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BCIIS

BCIS is a question and answer system comprised of interrogating and
transponding components. Target identification is performed by platforms that have a
direct fire capability and those which are instrumental in initiating indirect fire missions.
The system operates by transmitting an interrogating Millimeter Wave (MMW) signal
toward suspected targets. Friendly platforms equipped with a transponding component
respond to a "friend" identifier, otherwise the platform is classified unknown.

BCIS is to be •nstalled and integrated with selected Army/Marine Corps ground
and rotary winged platforms. The Army is exploring the potential capability of BCIS to
act as a short range digital data link; it could provide more comprehensive and timely
situation awareness coverage. Included in this effort is the demonstration of BCIS
capability to display friendly lucations and identification$ on the digital Appliqu6 sets
currently being procurad by the Army.

The current BCIS effort has potential on these ground systems:

M1A1/A2 Abrams M728 CEV M113A3 APC
M2A2 ,radley AVLB (M60) M9 ACE
M3A2 Bradley M I09A6 Paladin M 1064 Mortar
HMMVAV Scout M992 FAASV M93 Fox, NBC veh
M577 CPV MLRS LAV
M981 FISTV Avenger
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Figure D-1 I chart displays the current program schedule.

Battlefield Combat Identification System
Program Schedule
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Figure D-1 1

Program Assessment:

Near-term: GREEN Mid-term: GREEN Far-term: AMBER

The program is, rated AMBER in the far-term because there are no procurement
funds beyond a small Low Rate Initial Production (LRIP) effort. The addition of this
comprehensive, reliable, and accurate battlefield identification system to the combined
arms forces will help reduce fratricide.

BATrLEFIELD DIGITIZATION

"Force =XXI will control the power ot Information and technology and incorporate
unprecedented battle command capabilities to ensure a more lethal, more mobile, and more

survivable fig' ;ding force..."
Force XXI Campaign Plan

Digitizing the battlefield is the application of information technologies to acquire,
exchange and employ timely digital information throughout the battle space, tailored to
the needs of each decider (commander), shooter, and supporter, allowing each to
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maintain a clear and accurate vision of their battle space. This vision is necessary to
support both rapid planning and faster execution.

. ON .NEW METHOD - WITH DIGITIZATION
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Figure D-12

The digital battlefield is a major component of Winning the Information War; It
applies digital processes to capture the dynamics of the modem battlefield and the
warfighter uses that information to direct forces in ways which will quickly defeat the
enemy (Figure D-12). This capability gives commanders, at all levels, the hierarchical
information they need to perform their respective missions most effectively, and
provides both commanders and soldiers all mission relevant information
simultaneously, and in near real time. The operational significance of this technology is
enormous. Both friendly and 3nerny situations are constantly displayed; operations
orders and graphics are transmitted in a matter of seconds; and initiative is never
relinquished. In the integrated battle, every shooter Is shooting based on a common
picture of the battlefield; every system applies constant pressure to targeted enemy
systems; and, by providing the common picture to support personnel, they have real
time knowledge of critical supplies, permiuding resupply on the move and thus increasing
or sustaining pressure on enemy forces and allowing the commander to control the
tempo of the battle.

The Army's drive to digitize the battlefield requires the development of sensors,
processors, communications, and display systems. Key components of the emerging
electronic battlefield are widespread combat identification, position/navigation
technologies, automatic sensor suites, and communication devices.
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Realizing the magnitude of this effort, the Army established the Army Digitization
Office (ADO) on 8 July 1994, and chartered it to oversee and coordinate the integration
of Army battlefield digitization activities.

The ADO is to ensure information age technologies needed by the 21st Century
Army are fielded across the force in a synchronized manner. Both the Army Vice Chief
of Staff and the Army Acquisition Executive (AAE) are personally involved in the
direction of this office; the AAE has personal responsibility for the technical architecture
associated with the digitization effort.

The Army released a request for proposal seeking industry responses to a
requirement for sets of appliqu6 equipment to be applied to existing equipment in a
heavy brigade sized unit. A series of experiments will begin soon. Starting with a
digitized brigade (Task Force XXI) and culminating in a digitized corps, these
experiments will be characterized by tight, iterative cycles for rapid prototyping,
learning, and deciding which support the aggressive timelines of the Force XXI
Campaign Pian.

Each appliqu6 set consists of a processor, a display, a data input device, an
installation kit, and a communication interface device. The sets will be installed across
the force--in equipment representing each battlefield functional area -- to experiment
with new situation awareness, communication, and information tachnologies. Appliqu6
sets will be installed in a wide variety of both tracked and wheeled vehicles and
selected aircraft systems, Individual soldiers will be equipped with the Dismounted
Soldier System (DSS) p -viding connectivity with the mounted appliqu6 sets. Systems
which already have embedded digital capability will be upgraded to accept additional
digital traffic.
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The appliqud sets will be manufactured in three variants. Version 1, a
1 mmercial Off-The-Shelf (COTS) model, mounted in a combat vehicle, is expected to
b,. used in an environment less demanding than combat. Version 2 is a model modified
to withstand the rigors of cross-country travel in both tracked and wheeled vehicles.
Version 3 is a near Mil-Spec model which offers the highest affordable degree of
protection and is intended for combat vehicles. An objective of the digitized brigade
experiment is to determine the proper mix of these variants, in terms of types and
quantities, required for the division experiment. The final large scale Advanced
Warfighting Experiment (AWE) supporting the digitization effort is a corps-sized
exercise. Prior to each experiment, digitization capabilities will be added to ensure
pertinent data is passed from each echelon to the warfighting team; communication
links will be studied to ensure the rapid passage of critical information, and software will
be analyzed to provide full function command and control capabilities.

S~Training Opportunities• •

/• ~~~duringSW dropsl|" • 7."

-"- TF Y.

occurLLAIO inB F997ndF9

KIT ;
APPLIQUE -- WNW.,,

19 Aug 94 oa Contauct Award a t
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Figure- D-13

Deliveries of the appliqu6 sets and software packages are expected to begin in
March 1995. Shortly thereafter, initial evaluations will be conducted in TRADOC Battle
Labs and the CECOM Digital Integration Lab, Experiments with larger scale units will
occur in FY 97 and FY 99.

A limited capability currently exists to communicate via digits through the M 1A2
Abrams Intervehicular Information System (IViS), the M109A6 Paladin, the M2/3
Bradley Fighting Vehicles and through the Improved Data Modem (IDM) in the AH-64 Aih
Apache and 0OH-SBD Kiowa Warrior. As digital applique sets are applied to several
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different platforms and challenges are identified and resolved through the
experimentation process, the program is expected to provide a significantly improved
capability to forces throughout the entire operational spectrum.

Program Assessment:

Near-term: GREEN Mid-term: GREEN Far-term: AMBER

The near- and mid-term portions of the program are rated GREEN as funding is
adequate through FY 99. The far-term portion of the program is rated AMBER because
of the uncertainty of funding in the out years (beyond FY 99).

"i know where you are...I know where you aren'L..I'm coming after you day or night.
General Gordon R. Sullivan

Army Chief of Staff

AOL

0
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SECTION 4

RESEARCH, DEVELOPMENT & ACQUISITION STRATEGY

The HTI process begins with an operational requirement. Operational
requirements for a specific HTI enabling strategy must be specified by TRADOC.
These requirements originate as do similar requirements, through the Battle Labs and
Louisiana Maneuvers processes. These operational requirements are then matched
with technological solutions found in the Army Science and Technology Master Plan
(ASTMP) and executed by AMC's Research, Development and Engineering Centews
(RDECs). They are further evaluated and validated through Advanced Technology
Demonstrations (ATDs), Advanced Warfighting Experiments (AWEs), and Advanced
Concept Technology Demonstrations (ACTDs).

With an established requirement, TRADOC develops an overarching, umbrella
Mission Need Statement (MNS). The MNS establishes the bridge between the HTI
concept and the acquisition process. The MNS is reviewed, approved, and validated In
accordance with the appropriate acquisition guidance. Once approved, the
Headquarters, Department of the Army (HQDA) General Officer Working Group
(GOWG) recommends to Me Vice Chiea of Staff, Army (VCSA) and the Assistant
Secretary of the Army (ASA) for RDA that the MNS be specially managed and classified
as an HTI initiative. Tho appropriate management structure is then chartered to
implement the HTI Enhaoicement through the application of specific technologies.

HIT in•iatives follow streamlined acquisition management procedures. The ASA
(RDA) ensures the technology insertion is completely synchronized through
management oversight of the respective PEOs and Program Managers (PMs). PEOs
and PMs manage HTI as a part of planned system improvements and milestone
upgrades. They continue to ensure the systems acquisition strategies and acquisition
plans are designed to incorporate a horizontal approach.

As the technology advances, HQDA must ensure sufficient funding is allocated.
HTI enabling strategies are resourced through individual Management Decision
Packages (MDEPs), set up on a case-by-case basis. An MDEP will provide funding for
both common, government furnished hardware and for the actual insertion and
integration of the common hardware onto the designated systems. The PM who
manages the specific platform receiving the technology will be funded by HODA; PMs
continue to be responsible for total system performance.

The HTI process presents opportunities for conducting materiel testing more
smartly, effectively, and efficiently. Technical and Operational testing timelines and
costs could be reduced by leveraging past tests, using modeling and simulation, and
using common testing strategies.
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force: Several technologies have been identified for integration horizontally across the

Digital Communications. As a central element of the Army's modernization
vision, digital communications provides the architecture for an integrated battlefield.
Digital enhancements increase the warfighter's capabilities to make rapid tactical
decisions, in real and near real time, based on more accurate and current data fused
from multiple sources. Position and location information, data obtained from sensors
and satellites, advanced fiber-optic networks, state of the art communications, and
graphical displays provide warfighters constant awareness of their surroundings.
Advanced sensors, very high speed digital computer processors, wireless networks,
and state of the art transmitters and receivers permit the development and rapid
transfer of battlefield information in digital formats. Digital information transfer among
lower echelon forces reduces sensor to shooter response times, crew workload, and
decreases the potential for incidents of fratricide.

Future Data Radio. The Future Data Radio, currently in concept development,
satisfies the greatly expanded data needs at all echelons of command, and provides
enhanced capability for rapid reconfiguration, readily adaptable to the deployment
requirements of the user. Reconfiguration is accomplished by simply down loading new
software or exchanging standard functional modules. The radio is capable of providing
short- to long-range secure voice and high speed data transmissions, and can operate
in multiple bands/waveforms. Additionally, the system interoperates with commercial
switching and the emerging Asynchronous Transfer Mode (ATM) systems being
designed for multimedia communications.

2nd Generation Forward Looking Infra-Red (FUR). Thermal imaging devices
allow our forces unprecedented night vision capabilities. 2nd Generation FLIR offers
dramatic improvements in range and resolution over the current FLIR.

Common Computer Processors, Advanced Fiber-Optic Networks, Data
Buses, and Displays. Rapid advances in computer age, state of the art technologies
are making information transfer capabilities more available and affordable.

Millimeter Wave (MMW). This technology provides query and answer systems
which will permit point of engageme•nt, cocmb•bo*at i.rdeantiication• fwr a.at. ion $A V4 and u-
based maneuver forces, even through smoke and obscurants. MMW is effective in all
types of environments, gives fast and accurate responses, is not vulnerable to enemy
countermeasures, and is relatively easy to integrate.

Automatic/Aided Target Recognition (ATR). Significant improvements in
locating and servicing targets are possible. ATR can be integrated with FLIRs and can
support combat identification functions.
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SCID ATD

The BCID ATO demonstrates enabling technologies and the integration of
technology thrusts from multiple disciplines to satisfy mission requirements.
Specifically, by leveraging the digital data link capability inherent to the near-term BCIS,
it will demonstrate local situational awareness and target ID integrated with digitized
command and control. This improved capability provides reliable, timely identification of
friendly platforms and increases the accuracy and value of "maneuver SA" (operations
planning, force synchronization information) by coupling this information with the
hierarchical command and control network. The result could not only reduce fratricide,
but also significantly improve combat effectiveness. The ATD also demonstrates
enhanced battlafield combat ID by extending the capability to additional platforms,
including dismounted soldiers and aviation assets, and investigates identification of
hostile targets.

Battlefield Combat Identification
Advanced Technology Demonstration

C mThmI Ie (MMw. LASEP, RF) Vek v 9 W Dan Sysb,
________ al• Dat Un• and

kfunln fcommadas Tactica DIapla

CAC2. S OLa Oda Li*n
90"O Data UnI4 - WW,~

FUA C2 Md
and Coadsr.amti~a TDikW ay

Commander's T~aWtWa Display fbr Enhanoed CID
5CM9 De Ik* Umrd Wrfare Tod BMd

Wlcs.ata Itsd J•wthh Softeo Modlfc~kmdo

Figure D-13

The BCID ATD is In full concert with other Army modernization Initiatives. Three
modernization initiatives which relate most closely to the BCID ATD are the Army
Battlefield Digitization Program, the Combined Arms Command and Control (CAC2)
ATL, and the Second Generation FLIR Horizontal Technology Integration Program.

The BCID ATD will be conducted in two phases. Phase I demonstrates a
digitized situational awareness/target ide. itification appliqu6 and an air to ground
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system investigation capability. The Phase 2 objective is to extend Phase I capabilities
by demonstrating advanced concepts for a fully digitized friend or foe target
identification/situational awareness/target acquisition capability integrated within a
digitized division. Major activities will be performed in support of the demonstration
phases:

Concept Definition Studies;
Simulation/Modeling;
Hardware/Software Development and Integration; and
Advanced Warfighting Experiments.

Wwdor Focw •

AWE

TASK FORCE J_

EXAMPLE OF CONNECTIVITY BETWEEN
ADVANCED TECHNOLOGY DEMONSTRATIONS TO

ADVANCED WARFIGHTING EXPERIMENTS
Figure D-14

The Concept Definition Studies examined potential technology options to Identify
the most promising alternatives for the objective system. These studies indicate that
the most promising approach toward attaining the objective combat identification
capability would be to build upon the BCIS MMW question and answer system. In
addition to being able to Identify individual friendly platforms, the BCIS can also serve
as a digital data link. BCIS employs a highly directional antenna and an omni-
directional antenna. The relatively low duty cycle and efficient data utilization of the
BCIS allows time to pass digital data with little Impact on target identification
performance. Therefore, the existing BCIS waveform can be used not only for target
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identification purposes, but also to passing situational awareness data within the local
area (intra/interplatoon) and hierarchically into the C2 network. The BCID ATD seeks to
exploit the inherent design features of BCIS and demonstrate the objective combat
identification capability. The conceptual objective system incorporates these
capabilities:

, Dual function Q&A target ID plus DDL for point-to-point and local situational
awareness;
"* Target position correlation with other onboard sensors;
"* Presentation of target ID through acquisition sensor sight; and
"• Feed to C2 and commander's tactical display.

BATTLEFIELD COMBAT IDENTIFICATION AMD
OBJECTIVE SYSTEM CONCEPT

I. nformation ----

aCombet ID DatComm Unk

Lo Cod~a i

HRU _J_ •==

Gunner's Display Commander's
(2nd GEN FUR) Tactical Display

Figure D-15

Target coordinates determined from sensors onboard the weapon platform (GPS
receiver, Heading Reference unit, and Laser range finder) are correlated with friendly
platform position Information reported over the BOIS digital data link and situational
awareness information from the C2 network. This results in significantly increased
combat effectiveness. Target identities are indicated in the weapon systems Second
Generation FLIR target acquisition sight in the form of Icons overlaid on the digital
target imagery. This directly supports the fire-no fire decision and means gunners do
not have to look away from the sight to obtain desired target ID information. The digital
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data link feature of BCIS is used to distribute this same information to other friendly
qP units in the local area, and to command echelons via the C2 network.

The objective system for the dismounted soldier is similar to the objective system
on vehicles and aircraft. However, due to weight and size considerations, the objectiv~e
system for the dismounted soldier must be integrated into planned soldier systems'
components. Target ID and situational awareness inputs are to be correlated with the
soldier's thermal weapon sight and helmet mounted display. This dismounted objective
system interfaces with vehicle and aircraft systems to provide a seamless combat ID
architecture across the battlefield.

Making combat ID technologies sufficiently small and lightweight so they do not
burden the dismounted soldier is a significant chal~enge. One means of achieving this
may be to employ single components that perform several functions. The Dismounted
Soldier AWE will examine the capability of planned soldier system components, e.g.,
radio, computer, range finder, target display, etc., to perform combat ID and other
functions.

The milestones and timelines for the BCID ATD are:

BCID ATD
Objective System Program Schedule S~~F'Mo I ""e, I iY03 I FR0--I "I"v• If
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Figure D-16
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SECTiON E

CONCLUSION

"%/e must remain fixed on one standard-protect and defend the Constitution and theRapublik. For combined arras leaders today, that standard means maintaining our

Warfighting Edge. We cart help do that by improving synchroniztion of thI combined
arms on the battlefield. The abilty to deliver decisive victory the next tine the nation calls

depends on our fighting 3s a fully integrahod combined arms •e•am.'
General Gordon R. Sulliva,'

Army, Chief o! Staff

HT1 has the potential to provide force improvements in orders of magnitude
beyond old ways of doing business. The HTI approach changes tl.,s environment and
the process in which our Army medernizes. Vertical barriers, rigid, outdated
approaches. and competing priorities give way to smarter practices. As Battle Labs
break traditional molde, so too are modernizeaton and acquisition processes altered.
Successful implementation of HTI initiatives requires high priority, carefully written,
effective requirements documents and well-developed acquisition strategies and plans.
HQDA, working with the PEO structure and user community, must synchronize several
acquisition progiams to integrate technical Improvements horizontally across the force.
Hard choices must be made as force capabilities are balanced against available
resources. 0

Technology outpaces the acquisition cycle. To succeed in the modernization
process, the Army will use creative, flexible, and responsive ways to satisfy its needs.
initiatives will be undertaken to streamline the acquisition process. We will work with
industry to influence the direction of R&D, exploit commercial advances, and resort to
Army-funded technology base improvements when necessary.

A strategy of vertical Integration by echelon, and hodzontal integration across
functional areas, requires a deliberate and planned approach. Integration begins with
concept development. Cooperative designs and tradeoffs among functional areas will
reduce duplication of hardware and software and eliminate stovepipe systems.
Multifunctional equipment, shared data bases, and distributed processing are examples
of technologies available to support this concept.

Equipping the warfighter with the most advanced technology is not enough.
More important is how the Army integrates new technologies into its forces. Just as
TRADOC focuses on doctrinal integration, functional proponents work together to
identify opportunities for cross-system integration, and developers coopsiate to design
integrated systems that exploit commercial technology.

The paramount focus of HTI is to maximize available resources and keep pace
with rapid advances in technology, thus assuring Army Warflighters are equipped with
,superior capabilities.
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ANNEX E
COMMAND, CONTROL, COMMUNICATIONS, AND COMPUTERS (C4)

SECTION 1

INTRODUCTION

Rapid progress in information transport, storage, and formulation require
unprecedented modernization of C4 systems. The Army's 04 modernization responds
to its five Modernization Objectives: Project and Sustain, Protect the Force, Win the
Information War, Conduct Precision Strike, and Dominate the Maneuver Battle.

THE COMMANDER'S CHALLENGE:

O ROJECT & PROTECT WIN THE CON1DUCT DOMINATE THET SUSTAIN tHE FORCE INFORMATION WAR PRECISION STRIKE MANEUVER BATTLE

•THER•FORE THE C4 AZIMUTHS FOR FORCE 21 ARE

S~~I SF.AMLESSNESS I

I AAPTABLE C4 ARCHITECTURESTI'>
f DNAICCAPACITY •

C2FROM MOBILEPLATFORMS

Figure E-1

Further, this annex elaborates key efforts to support Force XXI, in general, and
the actions along the Force XXI Axis labeled "Information Age Army." In this vein, this
annex specifies important programs that support each battlefield operating system's
modernization goals by providing necessary communications and computing linkages to
effect system integration on the digital battlefield.
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Specific computer terminals and communications systems, key components of

post Cold War C2, are discussed here, while C4 systems, specifically those that I
contribute more to Army base operations and the infrastructure which serves as power
projection platforms, are set forth in Annex F (Information Mission Area) of the
Modernization Plan.

Under the overarching modernization objectives, C4 programs help the Army
perform its various missions by leveraging technologies so as to meet the information
needs of warfighters and to dominate the battlefield. C4 modernization supports
Force XXI battlefield commanders by providing and transmitting information globally,
using seamless communications systems, responding to changing battlefield
architectures, meeting the growing communications capacity requirements, and working
on mobile command platforms.

Army Enterprise Strategy

This document embraces the Army Enterprise Strategy, pri•iciples, and plan by
which the Army exploits current and future information technologies, adopts new
systems, and uses executive decision-making to advance the capability of the Total
Army Force.
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SECTION 2

WARFRGHTING CONCEPT

ARMY BATTLE COMMAND

The Force XXI must live, train, and fight in a world characterized by fragmented
threats, new roles, decreased defense budgets, and high technology products available
to everyone. The force projection army, primarily stationed in CONUS, will be expected
to mobilize and deploy quickly anywhere in the world. Deploying with minimal
intelligence and logistics support, it must be capable of split-based operations--depend
heavily on its infrastructure and national sustainment base one or more oceans away--
and, at the sanra time, contend with more violent and fluid battlefields and the more
Ill-defined, often rapidly changing nature of operations other than war (OCTW). The
battlefield C41 architecture to support such missions is shown in Figure E-2.

ARMY C41 ARCHITECTURE

AVA| C a (CHCr

•1 Figure E-2
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The key azimuths of C4 modernization...

To support the Force XXI Army, the C4 community must accomplish the means
to transport informaticn between warfighters and supporters at all levels of warfare.
Systems employed to accomplish this information transfer need to collectively be
characterized by the following key features which are used here to establish
modernization's azimuths:

Global Focus: Supported by a global grid, the Army Battle Command (ABC)
architecture extends from the strategic installation (the main power projection platform),
through the theater of operations, to the operational and tactical headquarters, and
ultimately to the foxhole. The signal support architecture culminates in near real time
digital information transfer among the various functions of tactical Battlefield Operating
Systems (BOS) at brigade and below. Space-based communications systems are a
principal capability to ensure global outreach of Army forces which project power from
their home installations. Connectivity and interoperability with joint, multinational, and
interagency systems is required at all levels.

Seamlessness: The ABC architecture requires end-to-end, protected, seamless,
multi-gigabit, information transfer and processing capabilities for the warfighter
whenever and wherever it Is needed.

Adaptable Archltectuves: The ABC architecture is a multimedia system of systems
with capabilities such as video, imagery, data, and voice. It creates an infosphere into
whic , the warrior can "plug" and from it "pull" timely, relevant information rapidly, and
thern, once he wishes to do so, he can "push" Information throughout his chain of
command to adjacant, higher and lower levels. The key features of this system are its
adaptability to changing battlefield requirements, support Infrastructures, task force
organizations, and mixes of equipment. The architecture:

"* Exploits information management technologies;

"* Provides seamless horizontal and vertical integration;

"• Broadcasts information automatically through multilevel secure "pipe" lines;

"* Provides common "applications" for all users; and

"* Links automatically to joint and coalition networks.

Dynamic Capacity: C4 systems are available, where needed, when needed, and In
the a mritities needed, to all commandrs and their battle support teams, vertically
bet' echelons and horizontally at the force level, and among battlefield functional
are Systems are scaleable to the appropriate level of command. This concept
envisions standard, modular system support hardware and tailorable, functional support
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software that maximize a common application infrastructure to create, assess, and
* update force level information (FLI) databases and the relevant common picture of the

battle space. The availability of a relevant common picture presupposes the existence
of reliable communications connectivity throughout the world, combined with an
integrated information system capability, including required interoperability to joint and
coalition forces.

Battle Command From Mobile Platforms: Power projection requires the extension of
the C4 infrastructure to wherever the commander and his staff locate. Equally, enroute
to an area of operations, commanders and staffs require the ability to send and receive
critical information. They must also have the capability to react to this information while
enroute through automated mission planning and simulation. On the tactical battlefield,
key leaders are increasingly mobile. Therefore, C4 systems must be equally mobile to
allow key leaders and staffs to operate without having to halt the pace of battle to
emplace fixed C4 systems. Mobile platforms used to exercise battle command include
wheeled and tracked vehicles and those aviation assets that can be configured
routinely for this role.

The way ahead...

Split-based operations are the hallmark of a Power Projection Army. Such an
Army depends on modem, robust communications and information systems in order to

AVI achieve Land Force Dominance irrespective of the location of the projected force.
Technological advances dictate continuing efforts to modernize, yet, at the same time,
ensure that requirements drive the development of now C4 programs:

DEPLOYABILITY: The Army must have C4 systems that enhance its capabilities to
project, reinforce, and sustain forces with a high degree of strategic transportability and
mobility. Contingency and reinforcing forces require rapid and effective deployment to
any region of the world. Follow-on forces need C4 systems that interoperate with Force
Package I units. Signal support systems that must have C-130, C-17, and C-141 Roll
on/Roll off capability are critical to our force projection strategy. Systems must be
deployable on standard sealift resources without disassembly, and must be
tVansportable in sets.

Syte izsand wights must be611-1 minImizead fo - r ease asnd quickneso
deployability. A major focus of modernization, downsizes and reconfigures large
communications systems to fit HMMWVs or even transit case/computer work station
size (such as EPLRS net control stations and the CGS-1 00 switchboard). Downsized
communications equipment also enhances support embedded on aviation assets and
other combat systems where space and weight have traditionally limited the level of
support in the past.

Theater Army component C3 organizations must be deployed early. They exist
to engineer and manage theater tactical level C3 systems. Their key function is to
integrate theater tactical signal support systems with host nation infrastructures and
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unify theater communications matters (frequency management, communications
security, architecture design, and assignment of assets) into a single cohesive entity.

The activation of the first Power Projection for Army Command, Control, and
Communications (Power PAC3) company occurred on July 15, 1994. The company
can be rapidly deployed into a logistically austere theater with little or no
communications infrastructure and provide initial information services for Army
contingency missions, including support to liaison teams.

COMPATIBILITY AND STANDARDIZATION: The Army will not operate alone. The
capabilities of the U.S. Army are best realized through the integration and
standardization of its many components working in concert with joint and multinational
forces. Rapid task organization of an Army component during crisis planning often
combines units into a single organization. This requires well thought out operational
and technical architectures to ensure interoperability. The mix of forces can provide the
overwhelming combat power necessary to meet the unique strategic, operational, and
tactical requirements of any contingency.

Properly trained liaison teams are critical to the success of multinational
missions. They are organized and provided between headquarters or elements without
compatible communications (or language), and need a suite of communications
equipment for secure voice and data. Lessons learned from Operations Desert Shield
and Desert Storm reinforce this need for liaison teams which are provided in the Power
PAC3 company.

EXPANDABILITY: Early in any crisis/deployment, communications support is austere,
relying predominantly on single channel TACSAT or FM communications. Early
deployment multi-channel satellite systems provide increased connectivity to out-of-
theater locations. Once fielded, emerging ground satellite terminals will significantly
enhance the ability of units to communicate over long distances as well as provide
increased bandwidth for a variety of communication needs. Once in theater, systems
begin to form a communications grid that is continually enhanced and upgraded as
more equipment and units arrive. Switching systems, trunking plans, and telephone
numbering schemes all need to consider expandability during initial planning.
RANGE EXTENSION: Often, communications required d•ring conf ics• or oper;tio--

other than war (OOTW) exceed the capability of line-of-sight communications to provide
the required degrees of connectivity. Space-based systems and terrestrial beyond line
of sight systems are the principal means to ensure tactical systems are extended from
power projection sites to the tactical battlefield. Fixed cable-based and fiber optic
systems support connectivity Into mature theaters of operation, where feasible.
Unmanned aerial vehicles (UAV), tethered balloons, and surrogate satellites are all
concepts being tested to provide additional range extension capabilities both to and on
the battlefield.
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SURVIVABIUTY: All systems need to be re-evaluated with respect to survivability.
Additional expenditures intended to provide nuclear hardening to new systems at Cold
War levels need to be resolutely justified. However, there is a minimum level of
survivability required of combat systems in a power projection forca. The foremost
requirement for C3 systems must be reliability, due to limited maintenance available
during initial deployment into theater.

INTEGRATION: Tactical and operational success on the battlefield depends upon
integration and interoperability of all communications systems within the Army, with
other Services, and with allies. One can envision this as a *tactical intemet." The
integration of vast amounts of data characteristic to future battlefields will require
completely digitized terminals and information systems fully integrated with each
weapons system. Since Army forces usually operate as part of joint, multinational, and
interagency forces, integrating support operations may yield efficiencies not otherwise
achievable.
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SECTION 3

CURRENT PROGRAM ASSESSMENT

This section describes the modernization programs that are key to digitizing the
battlefield and supporting the warfighting concepts outlined herein. These systems
overcome threats and challenges to battlefield command and control and are the
weapons with which we can "Win the Information War." The current program
assessments are thus:

RED - No capability exists, or is insufficient to defeat the threat or provide the
required support;

AMBER - A limited capability or quantity exists to perform the mission;
and

GREEN - Adequate capability and quantity exists to perform the mission.

Army Battle Command System (ABCS)

The system that will accomplish c =mmon picture, situational awareness, and
digitization of the battlefield is the Army Baffle Command System (ABCS). ABCS Is a
conceptual and technical evolution of the existing ATCCS Battlefield Functional Area
Control Systems (BFACS), the Army Global Command and Control System (AGCCS),
and the Force XXI Battle Command Brigade and Below (FBCB2) system.

The ABCS subsystems--AGCCS, ATCCS, and FBCB2-provide functional
capabilities to the warfighting commanders. The essence of ABCS Is the migration of
subsystem functional applications software programs to a common operating
environment (COE) shared by all subsystems. The COE provides horizontal
Interoperability among all battle command systems, fighting platform to sustaining base.
The COE ensures that applications from all subordinate systems will run side by side
and will shrire information, giving plug-and-play functionality to the commander. It
provides him with information as dictated by METT-T, rather than by some
predetermined model.

As OSD and JCS develop the joint common operating environment and select
common support modules, they will be incorporated within ABCS. The joint COE will
provide joint interoperability needed by joint task force commanders for force projection
command and control. This annex describes AGCCS and ATCCS in detail. FBCB2 is
described in Annex D, Horizontal Technology Integration.
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Army Global Command and Control System (AGCCS) - AGCCS is the Armya component system that directly supports implementation of the Joint Global Command
and Control System (GCCS) and provides the EAC portion of the Army Battle
Command System. AGCCS supports operations from peace to war, including
contingency and natural disaster operations. It supports the Army Component
Commands, Army CINCs, Army JTF Commands and Components, and HO,
Department of the Army. Likewise, AGCCS supports all staff sections within a
headquarters, and all phases of conflict. AGCCS can host necessary applications to
support functionality of a JTF HO. The primary purpose is to provide a single seamless
command and control system that supports joint, multinational, and both Army strategic
and operational levels of conflict,

AGCCS is built around the Joint COE and is an interoperable component of the
GCCS. Its design ensures software and technology reuse and minimizes duplication
among command and control systems. Interoperability is partially achieved from the
"best of breedt process as AGCCS reuses software components from GCCS and
GCCS reuses software components from AGCCS.

The AGCCS objective system is being achieved through the evolutionary
process of fielding hardware, software, and communications components. These
components provide commanders and action officers the functional capabilities
currently defined in AWLS, STACCS, and CSSCS life cycle documents.

NEAR-TERM MID-TERM FAR-TERM
AMBER GREEN GREEN

Uncertainty about funding for hardware to transition from WWMCCS to GCCS
causes AGCOS to be rated AMBER in the near-term. System development is fully
funded in the mid-term. System operation is fully funded In the far-term; therefore,
AGCCS is rated GREEN in the mid- and far-terms.

Army Tactical Command and Control System (ATCCS) - ATCCS is based on
the expansion of MCS; it incorporates both the development of software applications to
support the force level commander and his staff, and the integration of applications
from the other ATCCS Battlefield Functional Area Command System (BFACS: Fire
Support, Combat Service Support, Intelligence/Electronic Warfare, and Air Defense)
into the common applications support software (CASS). This results in an Army
Common Operating Environment (ACOE). It integrates modernization of these five
computerized/automated command and control systems. The ACOE specifies common
protocols, system languages, report formats, and necessary interfaces for each of the
five independently developed systems to ensure an overall cohesive and compatible C2
system for the force. Additionally, ACOE provides the common connectivity means
between the five arms of the C2 architecture through the Area Common User
Communications Systems (ACUS); Combat Net Radios (CNR: SINCGARS); and the

An Army Data Distribution System (ADDS) comprised of Enhanced Position Location and
Reporting System (EPLRS) and Joint Tactical Information Distribution System (JTIDS).
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ACOE allows battlefield commanders to rapidly acquire and integrate information,
determine optimal battlefield actions, direct their implementation, and control their
execution in joint and/or multinational environments.

* Maneuver Control System (MCS)

MCS is an automated system to support C2 of the maneuver functional area. It
is comprised of suites of common hardware computers, running standardized software,
that support operations planning and contraP of maneuver forces, by integrating
battlefield information from each of the functional areas. MCS provides commanders
and staffs timely information on their forces, enemy forces, and the characteristics of
the battlefield.

NEAR-TERM.. MID-TERM FAR-TERM
RED AMBER GREEN

In the near-term, MCS Is RED due to the funding shortage for FY 95; Initial
Operational Test and Evaluation (lOT & E) will not be conducted until FY 96. MCS Is
rated AMBER in the mid-term due to the fielding schedule that will begin in FY 97. The
effect is a program fielding shift to the right. MCS Version 12.01 Is urgently needed.
HQDA is currently reviewing the funding stream to accommodate more fleldlngs In tho
mid-term. In the far-term, funding and development mature to allow a GREEN rating.

* Advanced Field Artillery Tactical Data System (AFATDS) 0
The AFATDS program Is progressing toward Operational Test and Evaluation in

July 1995. This system automates fire support planning, communications, fire mission
processing and movement control in addition to providing seamless links to intelligence
information from the All Source Analysis System (ASAS). The combination of AFATDS
with other portions of ABCS allows flexible employment of fire support systems for close
and deep strike fires. Current improvements to fire support automation include
procurement of a lightweight version of the Forward Entry Device (FED) for light division
forward observers. For more detailed information on AFATDS, refer to Annex H.

o Forward Area Air Defense Command and Control (FAADC2)

FAADC2 uses a block development approach that emphasizes centralized
processing in the division rather than processing at individual sensors. Additionally, the
architecture ensures the AWACS information for TMD is available at the applicable Air
Battle Management Operations Center and Army Airspace Command and Control
element. For detailed information on FAADC2, refer to Annex I.
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* All Source Analysis System (ASAS)

ASAS also uses a block approach to provide the warfighter a dynamic
intelligence picture of the battlefield. Fused intelligence will be available to force
commanders and staff through a seamless interoperable intelligence system. For
detailed information on ASAS, refer to Annex G.

e The Combat Service Support Computer System (CSSCS)

The CSSCS architecture evolves through software versions that concentrate on
the Integration of the STAMIS into CSSCS to provide a common logistic picture to all
the Army BFAS. The CSS functional proponent will continue to refine split-based
operations and incorporate its capabilities into all posts and stations supporting tactical
forces. For detailed information on CSSCS, refer to Annex M.

* Common Hardware/Software (CHS)

Common hardware/software Is provided to the Army battlefield functional areas
to minimize the number of unique hardware and software systems used for Army
Command and Control. Hardware and software will evolve through a sedes of buys,
each infused with the latest technology.

* Standard Integrated Command Post Systain (SICPS)

SICPS
C2 ON THE MOVE

Figure E-3
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SICPS is a family of command post facilities developed to house the Army Battle
Command System (ABCS) across all battlefield functional areas. Variants of SICPS
consist of a Modular Command Post Tent (MCPT), Rigid Wall Shelter (RWS), track
vehicle CP (M1068), 5-ton expando Van CP, M988 HMMWV CP, and Large SICPS
Shelter (LSS). These CP facilities provide C2 functions at corps through battalion
levels. Fielding of the MCPT to light divisions has been completed. The remainder will
be distributed with the other system variants. The First Unit Equipped (FUE) for the
other variants is scheduled for FY 97.

NEAR-TERM MID-TERM FAR-TERM
AMBER I AMBER . GREEN

SICPS is rated AMBER In the near- and mid-terms, due to MCS and AFATDS
FUE slipping to FY 97. SICPS is funded through the EPA of the 96-01 POM, which
gives it a GREEN rating in the far-term.

Communications Systems

The communication systems that link the elements of the Army's C41 architecture
on the battlefield are the Area Common User Communications System (ACUS);
Combat Net Radios; the Army Data Distribution System; and Tactical Satellite systems.
Transition to commercially accepted Intemet-Iike technology will greatly improve
seamless data transport capabilities.

* Area Common User Communications System (ACUS)

The corps and below area common user communications system is Mobile
Subscriber Equipment (MSE). Echelons above corps communications is provided by
TH-Services Tactical (TRI-TAG) communication systems. Both MSE and TRI-TAC
become fully interoperable using a flood search circuit switched network and the same
tactical packet network. MSE provides both mobile and static users, in corps and
division areas, automatod, secure, switched voice and data communications. Mobile
subscribers can enter the system t trough a radio link using a tactical "cellular-type'
secure telephone. With the exception of mobila access, Theater communications
systems p.-ovide like sarvIces as well as additional strategic Interface capacity.
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~AREA COMMON USER

S~ COMMUNICATIONS SYSTEM

Figure E-4

ACUS is a full-featured, all digital telecommunications ,system for the batiiefield.
The Integrated System Control (ISYSCON), a joint program, provides technical
Planning, Management, Command and Control (C2) of tactical communication
networks which are collectively referred to as the wide area network (WAN).
ISYSCON's Network Planning and Engineering (NPE) capabilities optimize the
placement of network resources against user requirements, terrain conditions, tactical
restrictions and communications security (COMSEC) relating to warfighter
requirements. The ISYSCON provides integrated Battlefield Spectrum Management
(BSM) functions to minimize adverse collateral effects of cosite and adjacent frequency
interference in Army, joint and U.S./allied operations. It also stores and uses
information regarding non-Signal Corps and non-communication emitters to manage
the frequency spectrum. ISYSCON also provides a complete view of the battlefield
WAN configuration and operational status in support of current and emerging fighting
force seamless battlefield digitization requirements.

NEAR-TERM _ MID-TERM FAR-TERM
GREEN AMBER GREEN

ACUS is GREEN due to the recent fielding of Mobile Subscriber Equipment to
the total force. Once the ABCS systems are fielded, mid-term ACUS is anticipated to
lack bandwidth, rating an AMBER. in the EPA, funding to convert ACUS to commercial
technologies that will be technologically advanced over tile aider ABCS system wiii
once again rate a GREEN.

* Combat Not Rada.s (CNR)

CNR are the Single Channel Ground and Airborne Radio System (SINCGARS),
the High Frequency Radio, and the Future Digital Radio.
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-Single Channel Ground and Airborne Radio System (SINCGARS)

SINCGARS replaces the VRC-12 family of radios to provide commanders with a
reliable, easily maintained secure radio for C2. SINOGARS incorporates effective
electronic countermeasures against threat jamming through the use of frequency
hopping spread spectrum technology. The radio has been consistently improved
through technology integration. The SINCGARS family of radios is produced by two
manufacturers and provides voice and limited data transmission capabilities. Current
system improvement program (SIP) for the SINCGARS radios specifies the integration
of Global Positioning System technology, in iproved data throughout rates, decreased
weight, and improved inieroperability, both voice and data, with the Mobile Subscriber
Equipmant (MSE) and EPLRS through use of internet controllers. The SIP SINOGARS
debuts in FY 96 and is retrofitted to Force Package I units. The program is to be
completed in FY 04, with fielding of SINOGARS to the total force. The Frequency
Hopping Antenna Multiplexer, used with up to four collocated SINCGARS radios, allows
use of a single anitenna. This reduces both electromagnetic interference and the
eeactromagnetic signature of high priority sites and mobile battle command platforms.

E NEAR-TERM MID-TERM FAR4TERM

Due to the stage of fielding, SINOGARS is rated AMBER In the near- and mid-
terms. Fielding is fully funded in the EPA of the 96-01 POM; therefore, SINOGARS is
rated GREEN in the far-term.

-High Frequency (HF) Radio

The Signal Center identified d~ requirement for a new family of HF radios to
p~rovide the Army an over-the-horizon communications capability that would be user
owned and opeirated. The new radio would have embedded COMSEC and an internal
modem fur ease of data transmissions, The HF radio would interface with ATCOS
common hardware and software and be user friendly. Various versions of the radio
would be developed for va~rious applications: manpack, low power vehicular mounted,
high power vehicular mounted, and high power rack or bench mounted and low power
aircraft mounted.

A formal HF radio operation requirements document has not been completed;
therefore, this item is unresourced in the POM; RED.

-Future Digital Radio (FOR)

To meet the demands of battlefield communications requiremea~ts, the Force XXI
Army will use a future digital radio that employs redundant ECCM techniques, multi-
layered communications security systems, programm~able/selectable and in some
instances simultaneous, multi-band-multi-mode operating modes, and state-of-the-artAI
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digital signal processing systems. Taken to its theoretical limit, this FDR will replace all
push-to-talk radios (SINCGARS, EPLRS, TACSAT, and HF) and mobile telephones on
the battlefield, and many other communications terminals now in use in stovepipe
fashion in many functional areas. The FDR will be used in manpack, vehicular,
shelter/bench mount, and airborne configurations.

Program in early definition stages; RED.

* Army Data Distribution System (ADDS)

ADDS is a Command, Control, Communications, and Computers network which
provides high volume, real time data communications to support the ABCS. ADDS
consists of the Enhanced Position Location Reporting System (EPLRS) and the Joint
Tactical Information Distribution System (JTIDS).

EPLRS is a robust, reliable system that provides the passage of targeting data,
combat orders, SITREPS, intel data, and messages between friendly units at the
tactical level. EPLRS provides situational awareness by automatically tracking and
identifying friendly units to other EPLRS equipped units. The system reduces fratricide
and is interoperable with USMC's PLRS system.

NEAR-TERM MID-TERM FAR-TERM
RED AMBER AMBER

Current EPLRS procurement will only be fielded to a limited number of Force
Package I units at a reduced BOiP level therefore EPLRS is rated RED in the near-
term. Reprogramming is required in FY 97-98 POM to support additicnal acquisition,
mid- and far-terms are rated AMBER as a result.

JT'DS, a joint program, is a computer-based radio terminal which is integrated
into host Arm'; Air Defense Command and Control Systems. It provides necessary real
time, high volume data communications between users and joint (USAF and USN)
targeting platfonns.

Army and Bnllistic Missile Defense Organization (BMDO) funding will procure
enough systems to meet Army requirements; however, insufficient OMA funding is
available to sustain the program so the rating is AMBER.

Communications Security (COMSEC)

The Army procures, fields, anid supports Army and DoD communications security
equipment, which includes fielding of strategic, tactical, and sustaining base COMSEC
support items for securing high frequency and ultra high frequency radios, satellite links,
base telephone, data circuits, and telemetry. Special interest programs include
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MILSTAR, GPS, WIS, AMIS, DDN, and over 400 other Army and multiservice
programs.

NEAR-TERM MID-TERM FAR-TERM
RED RED RED

There are insufficient funds allocated in the 96-01 POM to field AIRTERM to all
Force Package 1 units. Additionally, insufficient quantities of Seuure Terminal
Equipment (STE) are projected to be funded to field an adequate capability. Multilevel
Security (MLS) procurement is unfunded.

* Satellite Communications (SATCOM)

-Defense Satellite Communications System (DSCS)

Currently, there are several plans to modernize the current DSCS. The DSCS
Operations Center (DOC) plan envisions five separate fixed facilities to replace the
current DSCS Operations Center Facility. DOC will control all operational aspects of
DSCS SHF satellites to include satellite platform control and communications payload
control to better support operational forces. Jam-Resistant Secure Communications
(JRSC) will provide communications connectivity that survives jamming and high altitude
nuclear events which cause high altitude electromagnetic pulse (HEMP) and other
perturbed atmospheric conditions. Universal Modem (UM) is the next generation of anti-
jam, anti-scintillation, low probability of exploitation technology to be fielded.

NEAR-TERM MID-TERM FAR-TERM

GREEN GREEN GREEN

DSCS satellite communications system is GREEN.

-Army MILSTAR Program

The current Army MILSTAR program is developing the Secure Mobile Anti-Jam
Reliable Tactical Terminal (SMART-T) and the Single Channel Anti-Jam
Manportable (SCAMP) terminal to support echelons co-,rs and below (EC-B units. The
SMART-T, a new multi-channel satellite terminal, provides a range extension capability
to the Army's Mobile Subscriber Equipment. The SMART-T operates in both low and
medium data rates (LDRIMDR) and has the inherent capability of low probability of
interception and low probability of detection. The SCAMP Terminal, a single channel
terminal designed to interface with the MILSTAR LDR payload, operates in point-to-
point and broadcast modes. SCAMP Block I (Manportable) pirovidea critical command
and control communications between HQ and major subordinate elements. The
SCAMP Block II (Manpackable) significantly reduces the termrinal weight and provides
point-to-point and Combat Net Radio range extension for conventional and special
operations forces. Both the SMART-T and SCAMP transmit in the EHF band and O
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receive in the SHF band; this provides low probability of detection/intercept of these
com m unications. FA

NEAR-TERM . MIU-TERM FAR-TERM1
AMBER GREEN GREEN

SMART-T is fully funded through the POM. SCAMP Block I is only partially
funded in the near-term, thus rating AMBER. SCAMP fielding resumes in the mid-term,
while SCAMP Block II has dollars available to support the technological advances
required to meet the size and weight specification, thus the upgraded ratings.

-- Tactical Satolllte Communications (TACSATCOM)

TACSATCOM is the Army's primary tactical range extension satellite
communications (multi-channel and single-channel) for C2 operating in the ultrahigh
and super high frequency (UHF and SHF) ranges. Current modernization programs are
the Enhanced Manpack UHF Terminal (EMUT) and the SHF Tri-band Advanced
Range Extension Terminal (STAR-T). The EMUT (AN/PSC-5) program modifies the
existing family of single channel radios with embedded encryption and Demand
Assigned Multiple Access (DAMA) capability. This allows better support of user
demands for increased satellite access. The STAR-T operates with any commercial or
military transponder-based satellite system within the X (DSCS), C and Ku
(commercial), and SHF frequency bands. It interfaces with the tactical joint switching
network, to include DDN, DSN, commercial, and the multinational corps switching
networks. The STAR-T provides mission essential data, imagery, video, and voice
communications at variable TRI-TAC/MSE data rates. The prime mover of the terminal
will be ths HMMWV. The deployable equipment package, Including generators, are to
be secured on a removable pallet mounted on the vehicle. The system is Roll on/Roll
off capable for the C-130. The STAR-T replaces the aging fleet of ANITSC-85B/93B
TACSA 'r torminals at echelons above corps and will also be fielded to Corps Signal
Brigades. This teaminal significantly increases trunking capability which expands the
efficiency and capacity of the joint switching network while reducing terminal size and
maintenance costs of the currently fielded systems.

•] .... NEAR-TERM MID-TERM FAR-TERM •-

GREEN AMBER GREEN

Although GREEN in the near-term due to recent MST-20 fieldings, EMUT is
reduced to AMBER for the mid-term due to insufficient quantities procured on the first
purchase contract. Status wi!l move to GREEN after next purchase contract is let.
STAR-T Is AMBER due to insufficient funds for the procurement of the STAR-T terminal
in FY 99.

NAVSTAR Global Positionlng System (GPS) - A satellite-based, global, all
weather radio navigation system provides highly accurate positioning, velocity, precise
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timing information, and a common military grid for an unlimited number of users. It
consists of three segments: Space Segment (GPS satellites operated by
LISAFSPACOM); Control Segment (ground control stations operated by USAF); and
User Segment (GPS Receivers). Army GPS user equipment consists of passive
receivers for air, ground, and sea users; these provide accurate navigation information
for maneuver, and support forces, precise positioning for firing platforms and target
location for precise munitions in support of deep fires, indirect fire systems, and precise
timing for communications and command and control systems. GPS is a robust system
capable of denying full military accuracy to unauthorized users (Selective Availability
(SA)) and overcoming the threat's ability to use GPS signal generators to degrade or
deny GPS to authorized military users (Anti-Spoofing (AS)). GPS is considered
essential to dominating the maneuver battle.

GLOBAL POSITIONING SYSTEM
(GPS)n

Figure E-5

SPACE SEGMENT
[ NEAR-TERM fMID-TERM (FAR-TERM

GREEN [ GREEN GREEN

USER EQUIPMENT SEGMENT
NEAR-TERM MID-TERM FAR-TERM

AMBER GREEN Gt WEEN

The current constellation of GPS satellites reached initial operational capability
(iOC) in 1994 and will continue at full operational capability with follow-on replacements
as required. The User Equipment Segment is rated AMBER near-term due to current
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status of fielding. The GPS receiver is fully funded in the EPA of the 96-01 POM anda scheduled full operational capability (FOC) in FY 97 and all weapon systems and
aircraft are scheduled to have GPS integrated by the year 2000; therefore, GPS is rated
GREEN for User Equipment in the far-term.

Command and Control Vehicle (C2V) - C2V provides a platform for tactical
commanders of mounted forces to control the battle while on the move. C2V uses the
MLRS chassis and provides space for up to four computer work stations and a
complete space suite of communications equipment. Key features of the vehicle will be
integrated environmental control and NBC protection, a drive train capable of matching
speed and mobility with the supported force, a wireless local area network, and an
integral quick erect antenna system.

SCOMMAND AND CONTROL VEHICLE
COR (C2V)

Fiaure E-6

NEAR-TERM MID-TERM Fn-'LRm
AMBER AMBER . . SF,

Due to the fact the C2V is in Engineering and Manufactur•,g Dfw-3lopment, the
program is rated AMBER in the near- and mid-terms. The program is not fully funded
In the 96-01 POM to meet the acquisition objective of 467 vehicles, thorefojre C2V is
rated AMBER in the far-term.
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SECTION 4

RESEARCH, DEVELOPMENT, AND ACQUISITION STRATEGY

The C4 RDA strategy focuses on Land Force Dominance and primarily
emphasizes Winning the Information War through the use of digital electronic
technology. The Army Enterprise Strategy, the single, unified vision for the Army C41
community, serves as the enabler for Land Force Dominance. Integrating both current
Army doctrine and modernization plans for the evolution of information systems, the
Enterprise Strategy sets down what the Army must do to Win the Information War.

The evolution of battlefield C4 into the 21 st Century begins with current systems
as a baseline. In order to preserve current investments, a step by step block
improvement approach is used. Improvements are modeled and simulated to
determine military value and cost effectiveness prior to development and acquisition.
Advanced technology demonstrations (ATDs) and other technology demonstrations,
with total user Involvement, examine emerging technologies for potential military
applications to ensure that both the operational and technical capabilities are achieved.

Army modernization efforts are in the following general areas: battlefield
digitization (also can be considered command and control) and communications.
Battlefield digitization is the application of information technologies to acquire,
exchange, and employ timely digital information throughout the battle space, tailored to
the needs of each decider (commander), shooter, and supporter, allowing each to

maintain a clear and accurate vision of his battle space necessary to support both
planning and execution. Digitization allows the warfighter to communicate vital
battlefield Information instantly, rather than through slow voice radio and even slower
liaison efforts. The baseline objective of the digital battlefield is to Win the Information
War. Some key technology programs are listed below. Figure E-7 shows the roadmap
to battlefield digitization.

Ground Combat Identification (ID) Demonstration (96-98) - The objective of this
program is to select, develop, and demonstrate techniques (both target ID and
situational awareness) that minimize fratricide during ground to ground and air to
ground engagements and demonstrate integration of battlefield target ID and situational
awareness information in the overall joint battlefield architecture.

Digital Battlefield Communications (96-01) - The Gbjective of this project is to
integrate communications hardware and software capable of providing seaml6ss,
multimedia communications for the digital battlefield, designed to meet emerging
requirements for high capacity on the move information exchange.

Tactical Automation (96-01) - This is the Arny's major Science and Technology (S&T)
program to provide the architecture and products to implement the vision of a digital
battlefield, defined by the Chief of Staff as essential to winning the Information War.
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Tactical, Command, Control and Communications Technology Integration
(96-01) - This project develops computer and communication systems in common
hardware/software format to support battlefield decision-making.

Combined Arms Command and Control (CAC2) ATD (93-96) - The CAC2 ATD
develops and demonstrates C2 functionality and shared situational awareness for
brigade and below to include armor, aviation, mounted infantry, and fire support.

Battlefield Combat Identification (BCID) ATD (93-98) - This ATD aims to solve the
combat ID problem (underscored by the lessons learned in Operation Desert Storm).
This effort leverages existing technologies and pursues new technologies to develop
and demonstrate systems that will solve the ground to ground and air to ground
battlefield ID problem emphasizing covert and secure operations in the mid-term
(FY 97-00).

Common Ground Station (CGS) ATD (93-95) - The CGS ATD demonstrates the
receiving, processing, and displaying of multi-spectral intelligence information and the
dissemination of intelligenice products.

Battle Space C2 (97-00) - This demonstration leverages the results of the CAC2 ATD
* and integrates results from the battlefield Combat ID systems, Lower Echelon C2

Battlefield Operating system, Rapid Force Projection C2, Air/Ground C2 Platform
Integration and Soldier Integrated C41 demonstrations.

Information Management System 21 (01-05) - This demonstration includes the
integration of Enhanced Expert System Decision Aids and Advanced Interactive
Interfaces into an expert information retrieval and decision support network.

Advanced Interactive Interfaces (92-96) - This program demonstrates intelligent
soldier-machine interfaces to automated C2 systems. It will provide interactive,
integrated voice, key board, and pointing device input, as well as voice, aural, and
video output.

Some of the technology programs on the Roadmap for Communications
Modernization are listed in Figure E-8.

Multi-band Multi-mode Radio (MBMMR) Phase 11 (95-00) - This program develops
and demonstrates the ability of the MBMMR to meet advanced communications needs.
Demonstrations include a radio access point with asynchronous mode switching, and
digital cellular radio applications.

SAS ATD (91-95) - This ATD demonstrates 02 on the move and survivable C3 systems
of various dispersed assets supported by multimedia connectivity.
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C4 Acquisition Strategy

The Army is making significant strides to introduce automation to the field
through the development of the Army Battle Command System. The Army will continue
to modify and upgrade the Army Battle Command System, including both
automation and communications systems capabilities, by using information
technologies available from the commercial market as well as from government
sponsored R&D. Government R&D efforts focus on areas not addressed by the private
sector.

C4 R&D efforts focus on generating Innovative solutions to the Army's
warfighting capabilities in support of the Army's five modernization objectives.
Advanced technologies are being pursued and leveraged Into a set of System
Upgrades and Advanced Concepts (SU/ACs); these address the materiel capabilitles
to:

"* Identify and overcome those C3 factors which retard battle tempo;

"* Determine how C3 systems can be made more robust and responsive to
enable the intuitive commander to establish and maintain battle tempo from any
position on the battlefield;

* Automate planning, provide decision support aids, and improve
communications to decrease response times and Improve success rates; and

* Display necessary Information in a format designed to give commanders a

common battlefield picture at multiple echelons simultaneously.

Post Cold War C2 Study and Action Plan

The Army's Post Cold War Command and Control (PCWC2) study is the result of
a concentrated effort during FY 93 to reexamine the Army 04 and resulted in the
implementation of the Force Projection Army Command and Control Action Plan
(FORCPAC3). Early results represent a marked departure from traditional means of
C4.

The PCWC2 model calls for increasing the Army's use of '4pace by employing
broadcast intelligence dissemination, establishing warfighter radio nets, and developing
procedures for CONUS-based sustainment during force projection (split-based)
operations. The model further requires the development of C4 automation capable of
mobile operation with embedded GPS and stressing situational awareness. It also
recommends improvements to the ABCS architecture to better accommodate units on
the battlefield.
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Procurement

! those governing interoperability and open systems architecture. This standardization
i1 ~will facilitate the integration of the tactical, strategic and commercial 04 systems into a•
•t " seamless architecture. Acqulsition strategies will focus on new technology insertion
it into existing systems to enhance capabilities and meet the requirements ot force
1 projection and support the achievement of Land Force Dominance. Procurement of
S~NDI common hardware plalfonmis and commercial off the shelf (COTS) products will

reduce co~st and accelerate fielding. The development of multilevel security capabilities •
! for voice, data and automation networks will allow more efficient usE.. of existing andF] projected systems. incorporation of emerging commercial technologies will merge

1 tactical, strategic and commercial 04 systems into a seamless network.

S~ industrial Base

S~The 04 acquisition strategy also addresses leveraging commercial capabilities to.1 support strategic communicaticns requirements. Interfacing with commercial satellites •
{ and telephone networks provides the flexibility to meet ihe requirements of forcej projection. Modernization efforts wi!l focus on p,'oviding contingency forces with the
" ~ ~capability to exploit existing 04 infrastructure.•!

'E-2



SECTION 5

TRAINING

General

As automated systems and technological developments are fielded, innovative
training programs must be in place. Computers and devices used to teach tasks,
whether in institutions or garrisons, must replicate, or preferably duplicate, situations
and conditions known or anticipated in combat.

Although command post exercises (CPXs) and tactical exercises without troops
(TEWTs) will continue to be the centerpieces of C4 training, constrained resources
require more emphasis on simulations, devices, and embedded training.

Simulations

C4 training will stress the use of virtual, constructive, and live simulations.
Simulations will be used in both schools and units. The number of controllers required
to monitor the simulations will continue to be reduced. Simulations allow training in
tuntions and tasks that are difficult or imposslble due to varioue constraints. Computer
simulations allow replacing of exercises and decision processes to leam which tactics,
techniques, and decisions provide the best results. Tactlal automation will be used for
garrison application; this will reduce or eliirnnate the reaulrement for separate
sustainment training program on tac-ical automation devices. Embedded training will
facilitate both individual and collective training in units.

Simulation devices are embedded In tactical C4 equipment and as stand-alone

terminals to:

"* Train C2 tasks at all echelons.

"* Allow home station training.

"* Utilize common data structures and linkages. Linkages are the interface
which allows two or more sicula'.,•e to shae .ata, act on data, and ,hare the
results of the action (e.g., a CONUS-based division could participate in a
exercise with a corps forward daployed in Western Europe).

Conclusion

Training will be based on the mission essentiai task list (METL). It will be multi-
echelon and assisted by the combined arms training strategy (CATS). The CATS is a
descriptive, notional, annual training program which integrates optimum combinations of
lull-scale live fire training with training aids, devices, simulators, and simulations
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(TADSS). Training leaders and staffs in battle command, using the extensively
M technical systems proposed by this annex is a challenge for the materiel developer.

Proficiency in battle command is accomplished by ensuring fielded equipment can be
operated by intend6d users without special skills, by embedding emulation software in
tactical automation terminals and communications devices, and by ensuring
communications interconnectivity is routinely available to support linking numerous
units in a training environment from home bases.

For detailed information on Army-wide training initiatives and issues, and
explanations of fielding and funding status, consult Annex R to this Plan.

IE
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SECTION 6

CONCLUSION

The U.S. Army has had a long-standing advantage over both known and
potential threat forces in C4 technology, procedures, and processes. The advantages
in command, control, communications, and computers have produced enduring combat
multipliers; these have compensated for our historical numerical inferiority.

Our exploitation of technology, particularly in automation and digi':;,.aion of
systems, is the means by which we improve the integration of information and
determine optimal battlefield actions. Automation, based on a combii .tion of
distributed and replicated databases and the supporting communications, will enhance
survivability by providing the capability to disperse cells of CPs over large goographic
areas. This will reduce physical signatures and provide the capability to more rapidly
and frequently displace to enhance survivability and to keep pace with the maneuvsr
forces. Increased digitization and horizontally integrated systems will vastly improve
our ability to act decisively and with greater depth of knowledge in shorter periods of
time.

The use of computer simulations in C4 training offers excellent potentials to
overcoma deficiencies in the integration of information on the battlefield, and determine
optimal battlefield actions and synchronization actions. Commanders have the AM
capability to train their C4 organizations at low cost, have the capability to playback
training to determine cause and effect relationships, and replay exercises to determine
alternative actions.

Assessment

The Army's C4 system will continue to match or surpass corresponding changes
in thý ireat. Exploitation of both available and eme;ging automation and
cormn nication technology will improve the application of combat power by enhancing
the capability to integrate information, determine optimal actions, and enhance
survivability by greater dispersion. Development of doctrine will match the acquisition
and fielding of materiel systems and organizational changes. Training developments,
especially computer simulations, will greatly enhance C4 training. Organizational
design and force structure will keep pace with conceptual, doctrinal, and materiel
developments. TOE documentation will better define the intent and subdivision of the
organizations.
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System Contributions

When fully deployed, ABCS will provide the Army a survivable and robust system
capable of supporting the commander's decision-making process. It will allow the rapid
acquisition and integration of information. The commander will have the capability to
access information and obtain a picture of the battlefield from a multitude of locations.
Because each system will be able to access the large picture of the battlefield, it will
allow the commander the opportunity to make his CPs smaller. This, in turn, will make
the CPs harder to target, and more mobile and survivable.

The communications systems, using frequency hopping, spread spectrum, burst
transmissions, and their ability to automatically reroute transmissions will make the
ATCCS system more survivable. The communications systems will also provide
additional reliability and security. Additional benefits may include the reduction in the
size of command posts and operational facilities in both size and personnel.

Summary

This annex focuses on the C4 modernization actions that are critical to achieving
Lancd Force Dominance in the 21st Century. The present and future Army is dependent
on C4 to ensure success. The sophistication of weapons systems, the expanse of the
battlefield, the vast distances separating forces, and the speed at which strategic,
theater level, and tactical decisions must be made all combine to mean that information
must be acquired, processed, and disseminated to permit maneuver battle dominance.
Thus, all five of the objectives of Army modernization depend on information processing
and transfer as described herein. Continuing on the established modernization path will
ensure the 04 requirements of Force XXI are satisfied.
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ANNEX F

INFORMATION MISSION AREA INFRASTRUCTURE

SECTION 1

INTRODUCTION

"The Information Age is upon us and we must take full advantage of the
maturation of information processing technology to maintain our standing

as the best Army in the world into the 21st Century."
GEN Gordon R. Sullivan

Army, Chief of Staff

The National Military Strategy is predicated on a foundation of flexible
engagement in a dynamic and uncertain global strategic environment. The
Army, an instrument of national security and military strategies, can be called
upon to conduct joint and multinational military operations across the range of
military operations, from Operations Other Than War (OOTW)--peacekeeping
and disaster relief operations--to operations in a major regional conflict.

IMA INFRASTRUCTURE

Figure F-1
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The Information Mission Area (IMA) Infrastructure Annex F contributes to
Land Force Dominance (Figure F-i) by supporting the modernization objective,
"Project and Sustain." Annex F also supports the modernization objective
"Win the Information War." Information technology is at the hub of the Army's
new draft doctrine, FM 100-6, Information Operations. This doctrine
acknowledges the paradigm shift that the microprocessor is exerting upon
military operations under the guiding precepts for the Army of the next century --
Force XXI. The ongoing information technology revolution is dramatically
improving capabilities to collect, process, disseminate, and use information.

Annex F supports the Army Enterprise -- a strategy, plan, and process to
acquire a seamless, interoperable Army Command, Control, Communications,
Computers and Intelligence (C41) architecture which will leverage the force
multiplier at the vanguard of Force XXI -- Information Dominance. 041
capabilities are key to advanced technology warfare based on rapid information
processing and exchange. The ten Enterprise Principles guide the Army's
modernization path toward the objective of a seamless, interoperable C41
architecture (Figure F-2). These ten principles are indicative of a multi-process
framework for planning, requirements, and materiel acquisition of fully
interoperable C41 systems to support the Force XXI Army.

Prindples of

The Army Enterprise Strategy
"Enabler for Land Force Dominance"

S..

Figure F-2
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e Focus on the Warfighter. This overarching principle is the lens through
* which the other nine Enterprise principles are focused to ensure that technology

and resources deliver war fighting capabilities to the soldier.

- Ensure Joint Interoperability. Provide C41 systems that interoperate
in joint and multinational operations. Standard communications protocols and
data elements will ensure joint and multinational forces can share real-time
situational awareness through access to common data bases and assured
communications. This is fundamental to the Joint Chiefs of Staff C41 For The
Warrior (C41FTW) concept of operations.

- Capitalize on Space-based Assets. Assured access to mission-
essential military and commercial space-based systems that will form the global
communications grid. Space-based surveillance and communications platforms
are essential for battle space management and information dominance.

* Digitize the Battlefield. Provide an integrated digital information
network that supports war fighting systems and assures C2 decision cycle
superiority. The shared situational awareness capability will ensure battlefield
superiority by enabling the combined arms team to conduct precision strikes and
to dominate high speed maneuver on the 21 st Century battlefield.

I implement Multilevel Security. Provide ability to access and exchange
information at needed levels of classification using a single objective C41 system.

* Ensure Spectrum Supremacy. Provide the warfighter electromagnetic
spectrum supremacy to maximize the benefits of maneuver and tempo in
conjunction with firepower.

e Acquire Integrated C41 Systems Using Commercial Technology.
Provide the warfighter synchronized C41 capabilities that leverage commercial
technology.

• Modernize Power Projection Platforms. Turn Army installations into
modem "Pow'ýr Projection" platforms to support efficient transition from
peacetime to wartime operations to include training, mob-lization, deployment;
split-based operations, and redeployment.

• Exploit Modeling and Simulation. Provide the warfighter cost effective
training, testing, and rapid prototyping through state of the art modeling,
simulation and networking.

* Optimize the Information Technology Environment. Provide more
efficient information support for combat and peacetime operations. Ensure the
training and development of information age professionals to ensure that the
Army exploits information technology.
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ARMY ENTERPRISE STRATEGY IMPLEMENTATION

The Army Enterprise Strategy Implementation Plan is the follow-on
document to the Army Enterprise Strategy. It provides an institutional framework
for the evolution and modernization of Army C41 systems. Nine implementation
tasks involving the Army's planning, requirements, and acquisition communities
have been developed to help achieve the objectives of Army Enterprise. These
nine tasks also support the modernization objectives of all Army Modernization
Plan annexes which rely upon the enabling capabilities of information age
technologies. Those nine tasks are:

Task I - Develop a C41 Operational Architecture. The Integrated
Battlefield Architecture (IBA) presents the baseline Army C41 Operational
Architecture. This task will examine the feasibility of enhancing/expanding the
IBA to include operational relationships with the IMA Infrastructure.

* Task 2 - Develop a C41 Technical Architecture. This task develops
and implements a C41 Technical Architecture. The Technical Architecture is
derived from the Operational Architecture, and provides guidance to activities
iesponsible for acquiring systems. The Technical Architecture identifies
standards, top level system specifications, architectural interdependencies,
technical interfaces, and supporting performance modeling results. AM

* Task 3 - Refine the current Warfighting Lens Analysis (WFLA)

systems evaluation criteria. The WFLA is a systems evaluation tool to
determine the relative merit of tactical systems. This task develops
recommended changes to the WFLA criteria, to assure that the full spectrum of
C41 systems encompassed by the Army Enterprise receive proper evaluation.

• Task 4 - Restructure the C41 Architecture Control Committee (ACC)
Charter. This task results in a revised ACC Charter to assure that all planned
C41 materiel acquisitions are properly assessed, integrated, and prioritized.

• Task 5 - Embed the Army Enterprise framework In Army
acquisition programs. This task results in an update to Volume I of the Army
Science and Technology Master Plan. The update assures that future Advanced
Technology Demonstrations are done with cognizance of the ten Army
Enterprise principles.

* Task 6 - Incorporate the Army Enterprise Strategy in both the 25
series (automated information systems) and the 70 series (weapons
systems) of publications. This task results in recommended updates and
possible consolidation of portions of the Army's 25 and 70 series publications
(pamphlets and regulations) that deal with systern acquisition and life cycle
management. A
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* Task 7 - Develop a policy to evaluate contractor ability to produce
quality software. This task results in the development of a policy to be used
during the source selection process. The policy serves as the basis of
evaluating a contractor's ability to produce quality software.

* Task 8 - Include the Army Enterprise framework in Army plans and
doctrine. This task ensures the Army Enterprise Strategy is included in The
Army Plan (TAP) and the Army Modernization Plan (AMP). In addition, the task
ensures the Enterprise Strategy framework is also used to guide the future of C41
doctrine.

* Task 9 - Oversee C41 Modeling. This task results in the oversight,
prioritization, and integration of C41 models used to facilitate tradeoff analysis
and validation of the Operational and Technical Architectures and support efforts
of the ACC.

Information technology advances are ushering in a revolution; the
advances offer Information Dominance, the competitive advantage needed to
win decisively, quickly, and with minimum casualties. The modernization
strategy and programs addressed here support the Army as it negotiates the
challenges and exploits the technologies of the information age.
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SECTION 2

WARFIGHTING CONCEPT

PROJECT AND SUSTAIN

"The power of information gives us unprecedented battle command capability and
enables more efficient and effective power projection. Information gives meaning

to the seamless web of America's Army.'

"Outr CONUS installations are being transformed into power projection
platforms, capable of deploying and supporting forces in any region of the

world."
GEN Gordon R. Sullivan

Chief of Staff, Army

Power Projection Platforms

* Target processing and
* Wargaming and mission planning engagement.

support. * Mission planning/rehearsal.
* Just-in-time resupply. * Combat systems diagnosis and
* Point delivered replacements. repair.
* Telemedicine consultation. e Resupply processing and
e Split-based Operations. deployment.

* Casualty treatment.

Figure F-3
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Force XXI Operations acknowledges the paradigm shift that is occurring in
the manner by which military operations will be conducted. The ability to rapidly
gather, manage, distribute, and display information will provide the decisive
advantage on the modem battlefield. Information technology advances are
leveraging a capability niche in which Information Dominance is the definitive
competitive advantage needed to win decisively, quickly, and with minimum
casualties. The Army has embarked upon defining its operational requirements
and strategies for warfare on the information age battlefield. This is conveyed by
the draft FM100-6, Information Operations.

Draft FM 100-6 indicates the overall objective of Information Operations
(10) is to enable, enhance, and protect the friendly decision cycle while adversely
influencing an opponent's throughout the full range of military operations and at
all levels of command. Lessons drawn from Operation Desert Shield/Desert
Storm and OOTW in Somalia helped clarify the need for robust CONUS-based
platforms from which to project and sustain warfighting capabilities. Force
Projection Strategy (Figure F-3) depicts Army installations as power projection
platforms where forces will live, train, mobilize, deploy, and remain in contact
with the area of operations. The seamless flow of information via assured
communications links will permit multi-functional support across a range of
military operations necessary to support deployed forces.

"Home or remote stationary capabilities will reduce deployability requirements, provide for
continuity of operations, and reduce personnel requirements."

TRADOC Pam 525-5
Force XXI Operations

Warf ighting and OOTW support afforded by IMA Infrastructure assets
leverages optimal readiness, mobilization, and split-based operations
capabilities. Under the framework of Power Projection, a seamless information
and communications architecture is the conduit for information (logistical,
intelligence, medical support, personnel) from the CONUS-based infrastructure
to the deployed warfighter via the Army Global Command and Control System
(AGCCS). The AGCCS leverages space-based satellite communications assets
through which the deployed warfighter has connectivity from the battlefield
personal computer back to databases located in CONUS (Figure F-4).

The split-based concept of operations renders a much greater "tooth to
tail" ratio for a flexible military strategy based on rapid deployment from the
CONUS base. It permits the Army to deploy with only those functional
capabilities absolutely required. This strategy facilitates a better warfighter-to-
support personnel ratio in the area of operations and is fundamental to the rapid
deployment of modular, tailorable, units to any geographic area of operations.

For example, deploying Materiel Management Cells (MMC) rely on
CONUS-based information management and communications networks to
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provide near mal-time electronic transmission of logistics data, message, and
voice communications. Secure satellite communications and data processing
links from the deployed MMC back to the supporting MMC in CONUS are
essential to a national military strategy predicated on Force Projection and split-
based operations.

SEAMLESS INFORMATION FLOW
*CCNUS-WARFIGHTER-CONUS
S -SATELLITE CONNECTIVITY

Figure F-4

Long haul communications capabilities are provided by militarycommunications .•atellite links and commercial satellite assets, which may berequired for s'4rge augmentation. These strategic lines of communicationprovide global connectivity for the deployed peacekeeper or war'fighter. Theglobe! coinmunications and information grid provides the infrastructure for
operational support capabilities.

information Security (INFOSEC) is a priority issue, and is being addressedas part of the 041 architecture supporting the warfighter. The capability to plugin/plug out of the global communications grid permits the deployed commanderto decide and synchronize operational courses of action based on near real time
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C2, intelligence, logistics and sustainment information, and common user.
service, as required.

IMA Infrastructure systems and automated information management
capabilities leverage the synchronization of information based operations
necessary to conduct complex joint and multinational operations in accordance
with information operations doctrine. Standard interfaces for interoperable C4d
systems are to be developed and enforced in accordance with the tenets of the
C41 For The Warrior (C41FTW) concept of operations directed by the Joint Chiefs
of Staff and the Army Enterprise.

The Goal: A Collaborative Computing
Environment

*Personal workstations & hosts
become functional peers Client

*Software programs interact with
one another independently and
transparently to both application
and user

*Roles of client and server allocated

dynamically based on need and
capability

*Software services are integrated,
interchangeable, and dynamic erver
regardless of platform

Figure F-5

In addition to supporting combatant C41 needs, multi-functional
databases, business applications, and network communications capabilities also
support and sustain the warfighter, whether in garrison or deployed. The target
architecture for achieving the goal of distributed processing across a seamless,
open systems information environment is known as the Client/Server (C/S)
architecture (Figure F-5).

The C/S architecture represents a departure from fixed, mainframe based
computing environment to one of distributed processing flexibility. C/S based
processirg and applications enable distributed processing over a network based
on a more rational division of labor between centralized and end user computing

F-9



services. C/S fosters a highly effective collaborative computing ervironment and.
places data in the hands of users cost effectively and quickly. The Army's
primary IMA Infrastructure modernization programs are based on the C/S
architecture.

The Sustaining Base Information Services (SBIS) program is fielding a
suite of modernized, standard applications designed to promote economies in
managing and operating the Army's sustaining base. A modem and efficient
information management base is essential to leveraging the Power Projection
platform capability of Army installations.

One of the key lessons drawn from Desert Storm was that many of the
administrative functions previously perceived to be noncombat related were
critical to the sustainment of the deployed forces. Automated information
management and communications networking capabilities enable split-based
operations. Sustainment and management functions related to medical services,
payroll, war reserve stockpile and spare parts management, transportation, and
legal services, etc. are required for the deployed warf ighter or peacekeeper. All
these functions were required to equip the forces during the buildup and to
sustain high degrees of morale and combat readiness once deployed.
Telecommunications services between deployed Commander In Chief (CINC)
elements and their CONUS-based support functions at Army installations
became mission critical.

Administrative information is important to decisions on force readiness,
mobilization and deployability. The commander is compelled to react within a
compressed time/operations continuum which is characteristic of information age
warfare. The task will bocome manageable by modem information management
and decision support systems. IMA Infrastructure capabilities give the
warfighting commander the capability to operate inside of the adversary's
information/decision cycle. Information Dominance is a warfighting enabler of
the highest order.
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WIN THE INFORMATION WAR

"As we develop our mastery of such (information based) operations.... We must
develop the protection of these systems and procedures even more rapidly."

TRADOC Pam 525-5,
Force XXI Operations

The IMA Infrastructure supports Information System Security (INFOSEC)
which enables warfighters to access and exchange information at needed levels
of classification using a single C41 system. Draft FM 100-6, Information
Operations, categorizes INFOSEC as "passive command and control-
protection." INFOSEC protects automated information and communications
systems, the software that drives them, and the information that is processed
and transmitted. It includes Communications Security (COMSEC) and Computer
Security (COMPUSEC).

Both COMSEC and COMPUSEC rely upon a mix of hardware, software,
and procedures to protect information as it is manipulated and transmitted
among friendly users. For example, INFOSEC assets protect the integrity of
friendly infonration from attacks by malicious software (computer viruses) and
from unauthorized access aimed al exploiting or manipulating inform.ation within
automated information systems.

The warfighter has long facad the challenge of operating simultaneously
at many different levels of security. Wargighting CINCs confirm this through
exercises and operational planning efforts. Unfortunately, every strategy used to
address this challenge has significant drawbacks. Requiring the highest level of
trust throughout a system is not acceptable. Mixed levels of trust have resulted
in separate and redundant systems, which are often inefficient. Integraticori of
separate systems into a secure network is a force multiplier for the warfighle. It
improves the commander's decision cycle.

The objective of a Multi-Level Secure (MLS) operating environment will
make the bridging, or interoperability, of C41 systems a secure, trusted reality.
An MLS solution for systems already fielded is required so that secure
interoperability can be leveraged from significant investment in the existing
operational baseline.

The Army's Power Projection strategy also requires the use of commercial
telecommunications and information processing systems and networks to
provide a global grid. INFOSEC allows us to maximize the benefits provided by
these nonmilitary resources. It also ensures the safeguards limiting
unauthorized access to commercial networks complement those that protect
tactical networks.
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In the future, warfighters will have more time to concentrate on the

mission at hand, since trusted INFOSEC frees them from the manual and
cumbersome procedures associated with security enforcement. INFOSEC
provides the technology to give the warfighter universal access to information
processed on a single terminal device. INFOSEC technology supports the
establishment of a seamless information system architecture linking the
deployed warfighter to the Power Projection platform to other components of the
Joint Task Force and to the global information system. Furthermore, INFOSEC
capabilities contribute to a common picture of the battlefield and a shared
situational awareness.

Many challenges must be overcome before emerging INFOSEC
technology goes to the field. These include integrating existing systems to
achieve more efficient use; requiring new systems to operate with existing, single
level security systems, including unclassified systems; and, demonstrating that
prospective systems can be trusted to operate securely and efficiently in tactical,
operational, strategic, and commercial packet switched networks with no special
purpose hardware or software. INFOSEC is key to Winning the Information War.
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SECTION 3

CURRENT PROGRAM ASSESSMENT

"We cannot rely on in-theater assets; we must be able to execute power
projection logistics.... We are in vesting in our installations-.and in information

technology to speed processing times and to improve aiccountability.'
GEN Gordon R. Sullivan

Army, Chief of Staff

IMA INFRASTRUCTURE
PROJECT!AD USAI

[WIN THE INFORMATSON WARI

DUNPOTJCONiUI S rIC ~J~t1U
3UPIDORTMA11 ic .ýmbiea rd Balanord

SProviCn capeb~ity for

FORT__ FORCO eu4uES
SAQ air a n

PPOVECT PRJE'N~r SUPP LYD OTAAIN I r3O

T1 ImWA lntiac.. fucture program assessment reflects the Army's dedication
to modernizing the Foi..,e Projection capabilities of Army installations and

"~ring the Information War (Figure F 5).

ThEF Aowing programis ar?- major modernization initiatives for suppolting
kne Army's jl-bal inforn, l;ion archiiecture. These programs focus first on
mo'eti~izie .,Iiu "backbone" information procer -i~ and transfer capabilities vital

to T"U) ily UpLIrations of V =CMs ai~d install&. .
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These programs focus constrained modernization resources on those
installations from which warfighters must maintain optimum readiness and be
able to mobilize and deploy consistent with force package strategy and
guidance. The current Army Program Objective Memorandum (POM) supports
the IMA infrastructure modemization of those installations supporting the Army's
early deployers.

IMA Infrastructure programmed improvements allow the Army to better
support the National Military Force Projection Strategy by providing continuous,
more responsive infonnation flow from the National Command Authorities to the
battlefield. The IMA Infrastructure Modernization Strategy includes the major
modernization programs discussed here.

The current program assessments are as follows:

RED -- No capability exists or, is insufficient to defeat the threat or provide
the required support;

AMBER -- A limited capability or quantity exists to perform the mission;
and

GREEN -- Adequate capability and quantity exists to perform the mission.

Sustaining Base Information Services (SBIS). SBIS initiates the
transition of existing Army-wide sustaining base information services to an opon
systems (non-proprietary) operating environment. This program provides
software and hardware for installation and MACOM managemant applications,
supporting base operations, and sustainment functions. Sustaining base
functions encompass all information management resources and activities used
lo plan, organize, train, equip, deploy, control, sustain, and redeploy forces.
Approximately 70 application modules will be fielded. Software and supporting
hardware are fielded from FY 96 through FY 04, and is sequenced based on go
to war support priorities.

COMPONENT NEAR-TERM MID-TERM FAR-TERM

•' ' 'F'"97' ' 00"' (FY"01 -9

Sustaining Base AMBER AMBER AMBER
Information
Services

SBlS is AMBER for the FY 96-FY 01 program period. The current SBIS
funding profile supports development and fielding of 53 out of 70 applications to
43 uut of 70 insw,,tations over the current POM. This is primarily due to FY 95
Congressional reduct,',.;ý and program restructuring in response to the Joint
Applications Development Process.
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Power Projection Command, Control, Communications and
Computer Infrastructure (PPC41). PPC41 upgrades telecommunications
infrastructure at Army installations in support of the Army's Power Projection
strategy. For the program period, PPC41 upgrades the infrastructure at
installations which project early forces. PPC41 combines four existing
telecommunications infrastructure programs: (1) telephone switch; (2) the
outside transmission media cable plant; (3) the backbone data network; and (4)
the data gateway to communications networks external to the installation.

PPC41 fielding focuses on CONUS installations to include Alaska and
Hawaii. This is the first major upgrade of the Army's telecommunications
infrastructure in more than 40 years. PPC41 does not duplicate SBIS or other
projects; however, SBIS or other projects may install limited infrastructure
components at an installation if fielding occurs prior to the arrival of PPC41.
Coordination will be managed by the Army synchronization task force to ensure
these efforts are complementary, non-duplicative, and cost effective. The
following four programs are subelements of PPC41:

Major Army Command Telephone Modernization Program
(MTMP). MTMP replaces analog with modem digital technology telephone
switches. MTMP is AMBER in the near- and mid-terms based upon funding
constraints which only permit modernization upgrades at seven installations* supporting Force Package 1 (FP1). T he program turns GREEN in the far-termn
as modernization of FP1 installations is completed, and subject to the availability
of funding, modernization of FP2 installations begins.

COMPONENT NEAR-TERM MID-TERM FAR-TERM
(FY 95-96) (FY 97-00) (FY 01-09)

Major Army
Command
Telephone AMBER AMBER GREEN
Modernization
Program

outse Cable Rehabilitation (OSCAR). OSCAR repiaces
obsolete wire cable at Army installations with upgrades and fiber optic
transmission media. OSCAR installs modernized transmission media to support
MTMP digital switches. OSCAR is AMBER in the near- and mid-terms based
upon funding constraints which only permit modernization upgrades at seven
installations supporting Force Package 1 (FP1). The program turns GREEN in
the far-term as modernization of FP1 installations is completed and, subject to
the availability of funding, modernization of FP2 installations begins.
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COMPONENT NEAR-TERM MID-TERM FAR-TERM
(FY 95-96) (FY 97-00) (FY 01-09)

Outside Cable AMBER AMBER GREEN
Rehabilitation

Common User Installation Transport Network (CUITN).
CUITN supports automation users by engineering und providing the hardware
and transmission media to interconnect users behind the communications
gateway interface to higher level communications networks like the Defense
Data Network and Defense Information Systems Network. CUITN is AMBER in
the near- and mid-terms based upon funding constraints which only permit
modernization upgrades at seven installations supporting Force Package 1
(FP1). The program remains AMBER in the far-term since this is a new program
and all infrastructure modernization will not have been completed due to funding
constraints.

COMPONENT NEAR-TERM MID-TERM FAR-TERM
(FY 95-96) (FY 97-00) (FY 01-09)

Common User
Installation AMBER AMBER AMBER
Transport Network I I ____ I

Army Gateway Program (AGP). AGP supplies software and
hardware to connect installation users to the Defense Information Systems
Network. AGP is the key to higher DoD level telecommunications connectivity
for support of seamless information transfer in a global, joint, and multinational
operational environment. For the program period, AGP is GREEN.

COMPONENT NEAR-TERM MID-TERM FAR-TERM
(FY 95-96) (FY 97-00) (FY 01-09)

Army Gateway GREEN GREEN GREEN
Program

Reserve Component Automation Systems (RCAS). RCAS provides
the Army National Guard and the Reserve Component automation capabilities
for daily operations. RCAS is a comprehensive computer system that supports
decision making of commanders, staffs, and functional managers responsible for
leading and managing Army National Guard and Reserve units. It provides all
information required for mobilization, including unit administration and
mobilization personnel data management capability. RCAS resides at
mobilization stations CONUS-wide and it is open systems environment
compliant. A funding shortfall has set back the program. Current funding meets
only 51 % of the Reserve Component fielding objective through FY 02. This does
not meet OSD and Congressional guidance (that calls for complete fielding by
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the end of FY 98), and it delays improvements to the enhanced mobilization
capability. RCAS is AMBER.

COMPONENT NEAR-TERM MID-TERM FAR-TERM
(FY 95-96) (FY 97-00) (FY 01-09)

Reserve
Component AMBER AMBER AMBER
Automation
Systems

Joint Computer-Aided Acquisition and Logistic Support (JCALS).
JCALS electronically acquires, integrates, and provides access to technical and
engineering data required to support development, acquisition, and logistics
support of weapons systems. JCALS reduces weapon systems development
and deployment time through the use of integrated, automated, logistics
technical data. It enhances overall readiness posture by streamlining life cycle
support, maintenance, product improvements, and change proposals of fielded
weapons systems. The Army is the executive agent for this joint program.
Program funding is controlled by OSD and the program is AMBER in support of
developing a limited capability prototype.

COMPONENT NEAR-TERM MID-TERM FAR-TERM
(FY 95-96) (FY 97-00) LFY Ol-09w

Joint Computer-
Aided Acquisition AMBER AMBER AMBER
and Logistic
Support

Defense Message System-Army (DMS). DMS extends record
messaging services from writer to reader via E-mail on a worldwide basis,
allowing for closure of obsoiete, resour1.e intensive teleco, mmunications centers.
The DMS features: (1) user operated service; (2) a single form of message
service and simplified message format; (3) multi-level secure message
processing through the use of Multilevel Information Systems Security Initiative
(MISSI) products as they become available; (4) automated loca distributior, via
information transfer networks; aPd (5) mu~iifurction workstatiorns for. nost Army
users. The DMS is AMBER in tne near-term awaiting tMe approval -3nd award of
a contract vehicle for the purcha.se of DMS comoliant components. Mie. and far-
terms are projected to be AMBER based upon at ticipated DMS contract award
and the availability of both funding and MISSI products.

COMPONENT NEAR-TERM MID-TERM FAR-i ERM
(FY 95-96) (FY 97-00) 4 0 1-09)

Defenrse Message
.•ystm-Anny7 AMBER AMBER AMBER
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WIN THE INFORMATION WAR (INFOWAR) OL

INFOWAR has two main categories: Offensive INFOWAR and C2
Protect/Defensive INFOWAR. The key to robust C2 Protect/Defensive
INFOWAR capabilities 1s to have a viable, effective and well resourced
INFOSEC vrogram. Information systems security is a key issue in support of the
warfighter and assuring readiness of Army forces.

INFOSEC integrates Communications Security (COMSEC); Computer
Security (COMPUSEC); and TEMPEST. These technical security disciplines are
combined under the Offics of the Director of Information Systems for Command,
Control, Communications and Computers (ODISC4). The ODISC4 provides
support to the development, purchase/lease, and fielding of information systems
Army-wide. Infonnation system users are responsible for identifying INFOSEC
requirements. Within a B&ttiefield Functional Area, Program Executive Officers
(FEO) and Project Managers (PM) are responsible for planning, programming
and funding INFOSEC for intelligence, electronic warfare, computers,
ccmmunications, command and control, and weapons systems. INFOSEC
programs not addi'essed by PEOsIPMs are planned, programmed, and
resourced through the Information Systems Security Program (ISSP).

The need for timely and secure information - from tactical units anywhere AM&

in the world to the sustaining base in CONUS - has been increasinag. This is due,
in part, to increased computer hacker attacks directed at the Army's informatioi
systems. As more systems are birng developed -as part of an open systemL
environmert, and more systems are being accessed by INTERNET,
vulnerabilities to Army systoms wiil increase in the coming years.

At the direction of Congress, a Joint Secudty Commission was co-chaired
by the Department of Defense and the Central Intelligence Agency. The
Commission's formal report, "Redefining Security,' cited the need for increased
funding to support information systems security requirements. Army
procurement and RDT&E fundino, wh'ch should have been increased to support
the Army's INFOSEC requirements over the POM years, has been cut to the
point that the Army can no longer assure INFOSEC through POM years.
Consequently, ýNFOSEC i4 an Army materiel weakness. INFOSEC must be
increased not only tc provide for the secunty oi the Army's infonrmation systems,
but to support joint interoperability with other services and agencies.

INFOSEC Program Assessment:

Electrondc Kt;y Management System - TIEri I (EKMS - TIER 1),
EKMS - TIER 1 transitions the DoD from paver-basud to electronic
Communication S6curity (COMSEC) Key. This program provides a joint
automated system to receive, store and distribute electronic keys and is the
F-18 !
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number one priority of OSD for Joint Interoperability. A funding shortfall renders
this program RED for the program period. There are two sub programs of
EKMS:

Army Key Management System (AKMS). AKMS is the Ainmy's
portion of the National EKMS. This system electronically generates and
distributes key to tactical equipment on the battlefield, removes the dependence
on paper key, and increases the flexibility of cryptonetting. AKMS supports
secure tactical information transfer and Mobile Subscriber Equipment (MSE).
This program is also required for joint interoperability. AKMS is AMBER across
all timeframes due to limited funding which will permit upgrades to meet about
50% of the Army's AKM requirement.

COMPONENT NEAR-TERM MID-TERM FAR-TERM
(FY 95-96) (FY 97-00) (FY 01-09)

Army Key
Management AMBER AMBER AMBER
System

Benign Fill. Benign Fill is applied to existing COMSEC devices by
board modification. It adds super cryptosecurity to AKMS by allowing the
passing of key in encrypted form end-to-end, reducing the human intelligence
(HUMINT) threat. It is OSD's number two priority requirement for joint
interoperability. The Benign Fill modification is mandatory for linking encryptors
used in joint networks and optional for inter-service networks. The Benign Fill
program is RED due to nonavailability of any funding. The Army has a
requirement to apply this modification upgrade to 25% of existing KG 84 and KIV
7 COMSEC devices (13,500 devices) over the program period.

COMPONENT NEAR-TERM MID-TERM FAR-TERM
(FY 95-96) (FY 97-00) (FY 01-09)

Benign Fill RED RED RED

Secure Telephone Equipment (STE). The objective STE (a STU-llI
Type Telephone) will have both digital and analog capability. Starting in 1997,
u i An Amy wil,, begin procuremnent of S,'Es, dependent on the avaiiability of the
tactical capability. The strategy to tactical connectivity provided by the tactical
capable STE will correct a deficiency identified in joint and inter-service
operations during Desert Storm. All Military Communications and Electronics
Board principals have agreed that the services will support the procurement of
tactical-capable STEs. This program is OSD's number three priority requirement

for joint interoperability. The interim solution is the Strategic to Tactical Secure
Voice Terminal (STSVT), a multi-media terminal STU-111 currently available
through NSA. STE is RED in the near-term because it is a new requirement, and
there are no resources programmed. The program is AMBER in the mid- and
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far-terms due to limited availabliity of fundirig beziinning in FY 97 for purchase ofAO
1720 devicos. It is proj-ected that 80,000 devices era required Army-wide during
the far-terim.

COMPONENT NEAR-TERM M!D-TERM FAR-TERM
- __I_(FY 933-96) (FY 97- (FY 01 -09)

Secure Telephone
Equipmrent RED - AMBER AMBER

Multi-level Security (NILS). The ML. S system allows users at different
security classifications (UnclaisifiAd throu~gh TS,'SCI) to use a single Data
Commnunicationoc Network (DCN) throiigh the use of releasabia FIREFLY or
equivalent iechnology. MLS permits tho exchange oi'all classificatiorls of
information witHin the DCN without incraas'na the probability of com~promise. It
ilso allow-, users without MLS components to exchange informnation at their
authorized level with users wh~o h~ave MLS, thus providing a secure release
capability. Two programs support migration to the MLS s~ysLem objective
capability.

Multilevel lhiformatioll Systems Security Initiative (MISSI).
MISSI was designed for DMS security and is viell suited to fixed installation,
operations. Weight, formfit, and lack of rmoibility make MISSI unsuitable for
tactical use. Initially, it will only secure E-Mail traffic with digital signature
capability. The MISSI program is the number one priority program supported by
the Assistant Secretary of DefenseIC31 for the security, of the DMS. MISSI is
RED due to the lack ef available components and funding for the purchase of
security products.

*COMPONENT NEAR-TERM MID-TERM FAR-TERM

Mulileel(FY 95-96) (F Y 97-00) (FY 0l -1

Information
Systems Security RED RED RED

dntaievlpetbteAryoramllrggizdtciadeceta

Tactical End-to-End Encryption Device (TEED). TEED is a proof

scrsnetwork data transfer of LANs or X.25 packet networks in Mobile
SubcrierEquipment or the Defense Data Network. It can be used to support

individual or groups of uciers, and provides authentication plus end-to-end
protection for data irpfflic at all security levels up to TS/SCI. It Lan function as a
tactical MISSI at much lowe,- cost. TEED is RED due to lack of any funding to
support the program beyond the proof-of-concept stage. A tactical MISSI device
is required to support the Amniy warfighter. There is a requirement for about

70,000 TEED or TEED-ilke devices to support the wart ighter.
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* COMPONENT NEAR-TERM MID-TERM FAR-TERM
.. (FY 95-96) (FY 97-00) (FY 01-09)

Tactical End-to-
End Encryption RED RED RED
Device

C2 Protect/Defensive INFOWAR is critical to securing the information
systems for the Army warfighter and enabling those systems to interoperate with
the information systems required for joint, and multinational operations.
Adcindonal resources must be identified and programmed to support the
INFOSEC mission.
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SECTION 4

RESEARCH, DEVELOPMENT & ACQUISITION STRATEGY

IMA technology improvements continue at an exponential rate. Leading
edge technologies are expensive. In recognition of these, the acquisition
strategy to satisfy the vast majority of IMA Infrastructure requirements continues
to rely principally on Commercial Off-The-Shelf (COTS)/Nondevelopmental Items
(NDI) solutions. The COTS/NDI alternative is cost effective since leading edge
products are already developed, tested, and can be fielded in less time and with
less risk. IMA technology improvements are leveraged and inserted as the
competitive market place continues to drive the migration to standards, open
systems environments, and greater systems interoperability.

The Army's Science and Technology (S & T) program provides a
significant adjunct to planning for future requirements and capabilities. S & T
findings support IMA architecture decisions to ensure compatibility with the
objective of Horizontal Technology Integration (HTI) of systems from the
supporting bases to the deployed warfighter.

SCIENCE and TECHNOLOGY

The Army S & T program is directed to provide the technologies,
architecture, protocols, standards, mathematical algorithms, and software for
integrating the computational, information storage and retrieval, and
communications assets throughout the hierarchical structure of a battlefield.
Resultant products will promote the migration of task force operations into a
seamless, user friendly synthetic environment in which all C4 functionality will
be carried out, assisted by artificial intelligence expert systems. This includes
highly automated operational planning, rehearsal, ard execution with real time
command and control, using electronic maps, resource availability data,
intelligence information, and operational procedures together with operational
concepts and guidelines provided by human C4 management.

Emphasis is placed on establishing the C4 substructure of the Electronic
Battlefield to provide fast and situational adaptive tactical mission pianniing with
optimal use of resources throughout the hierar.hical structure of the task force.
Additionally, it supports mission rehearsal of force components in a synthetic
environment that generates the most likely battlefield situations, and automation
assisted mission execution able to quickly adjust mission plans to battlefield
changes. The architects of the IMA Infrastructure have a vital interest in the
findings of this program.

[2
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Timely analysis of these findings will facilitate IMA planning; and assure
effective horizontal integration of the iMA Infrastructure with the digitized
battlefield.

In addition to S & T efforts to directly support the battlefield C4
environment, research projects are underway to enhance IMA operations in
support of the deployed forces. These programs investigate a broad spectrum
of topics, from satellite communications and automation aids for recordkeeping
to practical methods for assuring interoperability between tactical and
commercial communications systems.

DEVELOPMENT AND ACQUISITION

"Information technology is expected to matte a thousandfold advance in the next
20 years. In fact, the pace of development is so great that it renders our current

materiel management and acquisition system inadequate."
TRADOC Pam 525-5,
Force XXI Operations

Acquisition strategies that favor COTS/NDI equipment (hardware with
embedded software) will provide near-term solutions to requirements as well as
be the foundation for future planned product improvements. Equipment must
support the Open Systems Environment (OSE) and be compatible with existing

AM systems. Equipment which meets OSE requirements eliminates wedding to
proprietary technology, and potentially higher life cycle support costs and the
limits to future system expandability this could impose. Compatibility with
existing systems will allow selective upgrades of systems as state of the art
advancements offer performance improvwments. COTS/NDI components and
systems will contii wue to migrate to the tactical level, thLus ensuring seamless
interfaces with the sustaining base.

SOFTWARE

To reduce the cost of softvare development, acquisition, and life cycle
management, software engineering will be carried out in an Integrated
Computer Aided Software Engineering (ICASE) environmen! and will also use
COTS/NDI to the maximum extent. All new software acquisitione will bo open
systems environment compatible with existing systems to ensure
interoperability. The requirements for applications and embedded software
have grown steadily. During the past 25 years, the volume of software in
helicopter systems has increased by a factor of 100. Examples of this growth is
depicted in Figure F-7. Likewise, the complexity and real time requirements of
software have grown, creating a marked effect on the resources required to
design and develop software.
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Software Growth in Systems
(REPRESENTATIVE SYSTEMS)
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Figure F-7

Policy and procedures are under development to ensure cost effective
implementatbin of software engineering requirements. The draft Army Software
Reuse policy serves to ensure reusable principles in software design and
development. This will leverage economies that allow other programs to reduce
development costs and schedules. Strict adherence to data standards will
greatly reduce interoperability problems between similiar systems. The use of
ICASE tools enables efficient management and development of large scale
systems while providing effective means to perform software maintenance.

The draft Army policy on software life cycle process, based on business
case analysis, provides guidance on the most cost effective means to develop,
field, and support Army software and standard DoD developed software. Other
policies are already in effect. Such policies guide system developers
throughout the Army as they strive to meet the Force XXI objective of achieving
Horizontal, Technology ,Integration "TI'• l among systems that support- e0f"fcit

information transfer between the sustaining base and the deployed force.
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BATTLE LABS AND HORIZONTAL TECHN4OLOGY INTEGRATION (HTI)

In an envirojiment characterized by a less recognizable thieat coupled
with austere fiscal con:straints, the Department of Defen~se has set the stage for
the military services to explore and evaluate new technologies which will provide
leap ahead capabilities for existing weapons and information/
telecommunications systems. in the Arm',, this is manifested in the Battle Labsi,
where solutions to requirements are explored and evaluated for technology
insertion opportunities. Battle Labs focus on opporiunities for I-TI acros.v
battlefield operating systems uo weapons and information systems, operating
together, can generate battlefield synergy in joint and multinationa! operations.

Figure F-8
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Battle Labs exploit leading edge technology by "wargaminn," Advanced
Technology Demonstrations (ATDs), and Advanced Warfighting Experiments
(AWE) (Figure F-8). Prototype Force XXI capabilities will be developed throuqh
modeling and simulation among the networked Battle Labs. Virtual prototyping
of wadighting systems and capabilities is planned to demonstrate the value of
HTI without entering into expensive and protracted RDA cycles.

This methodology will also gti'de Army materiel developers to the best
NDY/COTS materiel solutions because industry will be involved in Battle Lab
exercises. Promising ieap ahead technologies will be evaluated for further
materiel development so such capabilities can be integrated into the warfighting
force and fielded ai developing doctrine and available resources permit.

Technologies and functional capabilit;es germane to the IMA
Infrastructure will enable the Army to meet Force XXI objertives. Robust
communications infrastructure and ronnectivity are key factors. Powerful three
dimensional graphic workstations in conjunction with high bandwidth capacity
telecommuniuatiorns will link Battle Labs and simulation centers. Usirng very high
data rate connection protocols, widely dispersed multimedia workstations will 'e
linked to the distributed interactive simulation network. The Distributed
Simulation Internet currently provides a level of simulation support. The Army is
engaged in developing an enhanced simuiation capability known as the
TRADOC Simulation Internet. This will enhance BaM.le Lab cornnectivity required
to operate ir, the natinnal distributed, interactive simulatior. environmani.

[|
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* SECTION 5

'rho e adis of 20 W teAwO, and od. fw fnwziw of v~i" Nihon~ k'~dvfg
rEN Goi,~an A Ssvub~

The imodem Army requmre qual~hed nf4ary arr. cvydiwan tomaLm
m6*umce mawgors who can mrmapg fth taftoology and caja&uhe of &he 74A
Infastructure an who are conm~ted to suppedt Vn tflCesflB uters. The

12cont.-W~e megrng of #wg six W diScipr~dB (aultmabnbl coutiicatmos.
9vmWsua Vonramax . records managemnf. ixt. ucalmao end pnntmg. and hb~sr?

tichnotog... flaW~ 0 irCim)b~itd LOfl du Army to

tscuiniwan at &I keiils at the Am~y. 1WA cumckiA& at DoD. Anny. the So,"ic
Sow%.<* Schools. aid paa1lqsatmg colege a&d Lowesk--s supp'ort fth "&o~ of
ciLre. and mW n ary pmeassaao.'al ance leadews requirad to transgo Ume Army etc

Skft associctod wWlhthe deveokpment operabon. " nandmwtmn of
uwoniatmo systemse dhnge rape*~. Throtigh 3ii use J wnambeds trwm*m
cmapb~bss. such as on-le wrainin Morihi and croulori as&*W~ wmstrcbon.
functional uses btcoms nwoe respansibie few %iW~r trrii,*l aid profic~srcy in
sohwae apphcaao ptograms. Thw histo4cal tnhn n. educabon. and cares
development l har iuicbanar behieen %Aomnaam. cms'atI's. V%
uftomata fmanager. recor nman~jes, and Wwary manager corujLuts to Mmlu
as asociated technology and msrsagerisn reqixremefta become more

Both Cmrse Pnograrm 31 &Wd t SgWu Cnte cw-nmcumi at Fort Gordon
GA w 4odscatd to tramwV anW devekuoiit th cmvha and migely personnel

who wdi sead and stipoil the Anyrjat w~m~on2w ag- tranedoio. The MA
kntndrudtwv trawnhnq and profeeane dveopen cxx.n'imxny corwwars to:

Recruit ida. reamn auakii )d cuviaa and %Mdary Wfomwwton tactwiolog

.Pievidee olwnced IMA Isedersip quaW'i..*

.Prwovd staft of the adt tram";g AnM.

Provide traone cwmban and Mearl IMA prolassional to the Army

Acqusiion Corp..
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Fsgwe F-Q poilrays fth nfoamatacn Ma~nagwment Trasning Model. Both
civiltw W anwwmkty persocult wre prwoved tw training moduiss olfuemd by the
Tr.*e Track model. The Army Management Engineeng CoU*Wg is in the
procas of nreVin the WA cu-nc~ulm VWd is devo*pin frft neW course.
AMEC has tr-aid. m residenc* and on-"&, ovor 2.500 individual in the
concerps and urwimnaernwt WWWl reqtwred 0f infor'nabo manages

n "kI IIM.-
-um-, A w C UAAMu

ftmt' IS

A~ so

IF-9

7 1 __ hip__ DON____1a

Execi~ve laadeship deveopmen is planned &Wd provided by to Army
ExecA~ivs tor Software (ARES) piogans and the Execulmv lnformutfim Sysiems
Semiinar (EISS)- ARES provides mililaNy ndvi c "Mn xeayv an awarer" Of
the vWmAc of ~wiomwlion tochnoloGY on Owe overal succem of thO ArmnY missio
&W~s the ever growng dapendencaon owomper systems and softwar as a
frcme mullioe. EISS pron*di sumeciwavs a mwro .e p.tv of the roles Of
kilonnation. Wdomnslion systems, and commuocabons in the current and fuhur
defer" wvonmeIP i ý1

A recently intrduced trab*in program. the Wnormabon Warfare cwrficultirn
at Owe Natinal Dlhense Universiy, will continue dvelopmeont in concert with
evolvn doctrin. Infomiabon Wadtae/p~eraons as a focai area for tOe

-wW tecnology a~ndmnget skils being developed wiltsin doe MA
ft*6,Wg bin.

For detailed r~ormabo on Army-wide tranin maahveai and isues.
consul Annex R to Oni Plan.

F-28



SEC71ON 6

CONCLUSION

The "onfoation age as ewm" powerul I influences on all domains of
mililary requirements and operatios. The power of Ihe microproceasor and the
accelerating tempo of talacomfftunications propel change &I unprecedented
vab~csty. Land wa.~are is be"n mdefined by paradigm shfts artiulated by the
goals of Force XXI.

Mode~zatoriof thn IMA Infrastructure enables the Army to bettier
tunction arm manage itWl acros tM Force XXI range of military operations,
fromn OOTW to war. The Army Enterprise assure IMA modernization goals
c~xompleme Foxce XXI and support the plan and doctrine for the 21 st Century

The Army has a great stake in the exploiation of advanced information
techntology. Iruformnation Dominance is both a potent deterrent to conflict and fte
pre-ernwiwat force nAmei~u on current and future battlefields. The global
irnformaton mwfnnwom is wher~e 'teeecution of ",ornmabc operations sin
support of knowledge baseid warfav* wil omvu. IMA It~rastructure nxmodrzation
is a key enabler of theiu ntoraution age, Power Praiection Army, and Wuwv wsgm
Information Way. IMAA kftstruckure capabkm isa mst be adequately resourced
to leverage Owe Infomaton Dominance requireid by Owe Force XXI Anmy
(Figure F-io).

W AOLrND SUTAIN
-WIN Ila DUlfoaATlON WARt

Figure F-10
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ANNEX G

INTELUIGENCE AND ELECTRONI4C WARFARE

SECTION 1

The ovemdkk objective of Uw Nalona Miilary Strateg remains the deterrence
of aggreeson--shoukl deterrence fadl, to fight and win decisively This roMy continuos
to drive the deveokpmeint of mdutary forceis. Chang"s in the world security onvironment
have sh0te our focus from global war to regonal ftheats to U.S. interests.

The evokuion of U.S. National MMai Strategy to focus on regionai threats and
the edsployment of large portions of the Amiy to CONUS bases has mResWe in a
Power Proection Army. This peniod of evolution has wwtnsse significant changes for
the M~W Baettlf"l Oprain System (S0S). This chapte and the supportig Army
lnleiigenc, EWeuromi Warfare, and Target Acquisition Master Plan (AIMP) have
azdicktad a coheren vector for the evolution of Army ktftelsnoe. A new family of
sypem~ hus beew developeid that takes advanag of comimnonalty. ruleopoabity. and
open archeitectre. The Chief of Staf. Army (CSA). has approve a new Military
Inetelligec Operatonal Concept and attndant doctrin and also appoved thei Force, ~ ~Desmg Updates for Ml Battalions at dwisio and Ml brigades at corps Weve. Futher.
echelon above corps (EAC) Udiaq ry ielmnce power projction brigades are bein
creaed to support worldwide cortng nmes-. Despite hes changes, fth cstcal

caas~ eoded to su4ppoir a power proleiction army hayi been tainewd. Army
InteMignce ib positioned to evolve to Owe "Cftlruorc "ae W"6l~oc system Of
systems neeided to support FreXXI.

New straegic conidiions and the winellienca eqimet ato a power projecton
anmy have farced new reakmb upon the IEW 805. These we reflected in Figure G-1.
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SECTION 2

WARFIGHTING CONCEPT

F"v ML1 dockrmWa inperatives to support the wadag~iter can be dermved fromth
"An's capstonie doctnna manua. FM 100-5: the commande drives mitelkgence.
r5ebgence syncrmoruzataon. broadcast mtelgence. %pht-based operatins. and wtacia
tailorin (Figure G-2). irtelkgene must be synchronized with the operatonal concept

* ~~anid battl plan to ensur tha the commiranders requirements are satsied. Itliec
musm be rapidly di-miae to aM users Uvrough broadcast nets. TactiAl tailorin of
luei -1 noe and Electronic Warfare (IEW) units must support missiongs acrossth
range, from Operataci 0t0e Than War (001W) throug MaWo Regionai Conflict
(MRC). I~Ntelience must a~~pu sphlt-based operations stermming from Force
Proectio. Ond reduce the rnuber of American &*Wmr m harm's way. IEW systems
are cuitical to Winnig tOe Informaton War and diemna tingt wfleMgsnce in real tame to
tactical conmmanders. To assue sumcs". wiafteignco mutw be f= used by tactcal
comnvimudes aOW be integrated across $wM nw mltnational and natgWionllee agenies.

SV _ _ _ _ _IN L O CE T

&MMSMWA*-CIIIimonrr
Fgure 0-2U
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hwxeseed Emphasb on Jokntme

The na~we ot modem warfare convels the Armiy to plan and fghtd as a member
of a pird team. Dose ShwuldSUom and more recent military operations have
nmaffmwd this concept. The Army onegraties its efforts with ds sister Services with
othe national agencies. and more frequetyw* t vaM&ied and coalition force. In so
doing. the Army's operational capabilities awe enhanced; victory comes quicker; and
bundly cammUabes are reduced.

Lkewese. the IEW operating system is integrated with the aneduver control, fire
support communications, and command and control operating systems to enable
cornmanmders at any echelon to accomplish thei misions. Furte~miore, the Army's
IEW is integated with joaf. theWer and national intellienc systems to enhanc fth
JTF commandr's capabiliy to meet fth challenges of the 21 st Cent"r (Figure
G-3). In each IEW program, Army program manager are addressing the technical

* ~spechcation of how thew system vAN exchange databses and products with swser
Service and nabanaS BEW equonmien. Communmications. fonuat, and pbotocol
~teOperabdity are key aspects of Army IEW moderniation.

N" the C~~kFigur of#02-tCetr
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Wfthn thw point and muvAnation arenka, the Army's IEW systerns simultaneously
support tMe close. deep anW rsaw operations. Wartighers require "nekgence
nfor~mao Oha is fused, Processed, t~alred, focused and timnely (Fmgure G-4). The
Army Irtateiwe" SOS has uwieted a tremndousn amuout of tomw and efforlt to
deemine the operatonal procedures and W*nage required to obtain timel data fromi
Air Force. Navy. and Marine sensors for ArMy forces in fthate. Conversely. Army IEW
has Also investe tme and eff ort to provie data from Army and national sensors and
processors to Air Force. Navy, and Marne force.

."m

.90I



21st Conhwy SgtieEWd

We have a vwwsion doth 21 st C~entury battIehel. Figure G-5 shwys how we will
meegrate out systm of systems on the tuture pon batuehed with theater and national
assoite to create a searmiles wtNtelgwm architecture.
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Figure G-6 raprowts our obWet~e archdadcure of the Army sysistrn o be
witegraged with our sister Service and ratbonal system so as to prov~da timely.
ationable witteeign~a to the fF or LAnd Force Commrmndw.
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.SECTION 3

CURRENT PROGRAM ASSESSMENT

We Wwten to roduco th nwiter 0 systsin, yet be more capa.)e as a resuAt of
bve"Ragm teholge. This s~kton addresses categories of ration a"s the ran to
migrates curnwt systems to f~t oboeK~ve arctttacwirs of 20004. A program' assessment
of RED, AMBE and GREEN is also includod:

RED - No* capabduty '-txs", of is muftucient to defet" the thwvat or prov~de the
M ired support

AMME - A Ivuiad capabel4# or quantty exist to peorlmi the nmasao,

ORiMI - Ad*KZiý captbiky eMi qu&Ant4 exmis to rWrtr fth mnission

OM4 FAMILY OF UNMAUNNED U V0J4ICS (UAY) TO FIX TARGETS

The fan*l of UIAW&ea~ comnmmndes sat very lv" to control ther tight.
The Close Range UAV (CR-UAV) (also known as Martuve Varian). Fust Unat
Equippd (FUE) in A' 96. povwide targtin. ion* ve to ari situation
deveopmetý dGirety it. inons to the buladataik Foece (TI) commander. The
Shot Rang-UAV (SH-UAV) (Mao knwn us Hunter), FUEF welh protoype in AY 96,
suppor the c*v~ui fight out to 150 km aNd the corps befe out to 300 kmn.
Enduranoe-UIAV pwov"idm hte commanider with weds area swviedlwmuc mats that
Wile over ft babWefld for extendd perkods 0A tin at Wnaly axiended ranges.

Each of thes pawgram as descr&ed mepflely hz stteoquerta paragraphs, but
SaN a nucussay parts of an sitre family of UAVs.

CR-UAV P*w 16i IPw~~tvIWZ

Dam~page ww (BOA) beyond U.. FLOT with a =44D4 of 50 kmn (three hour
eanduwarc) from a Ground CatiW S~ullu (OS).

* CR-UAV suppofts ftUs ý to It Provides real time, day/night,
targetable vidoo directly to the buigad(M commaunder watwu his area of
operations A mw S CR-UIAV and S-RUAV is les costly (on Ihe order of tens of
mbons) and kur" persoviol irwestve thn tne SRAJAV sin.

to Deecnj~on. The CR-UAV banblne ty'ste tonat of four aivn'Ptwth
EQ/FUR pvA~ads two downsized GOSE N"i gua"Wd data termnak, and ano
remote video tWmnS
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Saris Of "Ws-e Five baseline "~sxMu per light dwvi~&o and ACR(I.); three
baseline systems per heavy dwsvmeo. ACRIL). aw'bom and air assault division,
and one baseire sybiwn per separate bngad..

SR-IJAV Progrmin obiectiveIWaripeSM ng vpw

*SR-UAV can pwwkrate d.wp (up u, 300) kni) Yid loitr kw oog~et ho&~lrs) to
A ident~y adtrack hagI. oayoff taiwts for tho desion and coips-

Al

-jsr~am- A aeieS A ytmmiae ih i lce a
%l~n-picttae OROIR ;eas AorS]&t aoTemras(R .tu
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*Basis of Isaue Two baseWmn systems per corps wAn seleciad theater Ml
bngad. "n one baselim systern per heavy. airborne, and aw assault division
and one per heavy ACR.

Endurance UAV (E-UAV) Pmpuna ObjecUvslWarflghhVn limpot

A * ~E-UAV prvides JTF and thealer cominindesi deep taigeting. RSTA. enid
0 ~broad &,,a coverage capability.

*The system ",~ pmmvde over 4b hours on staton, greater Owa 2000 kmn range
with aircrft E-OQ/IW~A payload, am nd rsapy conro through satesde relay.

*Basis of Issue. Two systems per power projection MI brigade.

One Family of UAV*

UAV A-SSESSMENT
Now-term Med-term JFar-term

__ _FY 95-96 FY 9700 FYO01.OV

CE-UAV RED AMAMIW)W

*CR4JAV is MED in ft nar-tem because nio capabilky wists now. it
bemesAMME in Owe med-tem w~th tiek&n to the Contsinecy Forc ftrom

FY 98 witi FY 03. CR-UAV is GREE in the Wrter-ta with fte copleton of
Acbw Conip.wnt fiekliing by FY 06.

SR-UAV is AMBE at preset because onl prototype systemfs ams in fth
Wil4 AMER in #we metmi sumc m*eden to fte Camtpinmcy For is

coiTqp u'lW in FY 01; and~ GREEW In the far4erm because hoelding wiN be
compkfted in FY 04.

CumlAa. "M .WVRMAF.V rAWL Duniwiw§UUuo as rVIC
in both neer-tmi and , iJef.t.n~ The Onekne. costs. andJ prodckacon schedule for
the far-term *sl,.en havv floe ýsl been determined bi the Joint Progam Offic.

ONE AIR5ONE SYSTEM TO LOOK DO&i~(Sph'1 1 Electronic Mission Aitralt -

The Army a o cii Sd jI to migrale RV- ID (EUNT, ai tome* collectou with the
Guardraag V C0OAINT uuuime ccA~ctr to 'qchhev. bothn capwAftw~e an one macraft-the
Guardtsi Comiurin Swnso (GRP.S).



An ORD for ft namd gnerati of airborne colector (Aerma Comnon Sensor) is
approved anid cummsete with the future airborne archiectur bemnn. developed and
upweimmed by du Daefnse Airbore Rsconaiancii Oh ca.

Ambaw om ormsa Low (ARL) plays an inreasingy wWm I~~tn role in
OOTW. Us low P.-Oe. "an lop. and -hot natbon ftnewy operakxWa capuabiiy
prov~ide grea flaxibiliy. Additonaily. the mnodular natur of ARi. senso packages
provdes tor the dynarmic moddcatom of cofiection capAbliesm resnwponse to confict
escalaio. ARL is both SIGINT and IMNT capable and "i co~ntiu to integrate other
deeo4n swams (;or oxatyge. Moving Taige indicator (MTID-, nmaini fts role as
a mAib-fwtcbn amWa platorm

ONE AVR5ORWE SYSTEM TO LOOK DEEP

4C
hSiam 9dV

71

OPFskewre~-
G~cS Prom. O~e~v~Wau Comon us

Growid~omow
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aDescripion. Principal GRCS comnponents are the Airborne Relay Faciliy
(ARF). 'I Weropmrable Dama Link (IOL). Integrated Processin Facility (IPF),
Comrmades Tactical Tenmina (CTh). and the CHALS-X SIGINT CF package
CHALS-X prvisdes OF wdonration wi4h targeable accuracy. The 101. tranWsfr
DF vionrmebon between the airctaft and IPF for processin. and processed
inlebgene reports beween Ow IPF, arcraftt and CTT fo dzi Tsatatm and

S asi of issue. A total of four GRCS sysems wd be foelded with one system
each to III Corps. V Corp.. XVIII Corps and I Corpa (Korea). An obocbve set
consist of 12 aircraft with associated ground support arxd proicessing equpipent.
Ob~chmv distrbuton of CTT a 27 seft per corps. 10 per diviio, six par ACR.
and two per separate maneuvor brigade.

ARL Progrmn 04O~@Winftqhd knpaot

*ABI miegralms rmiibpl sensors aboard a rnorimiasized De0avilan aircraft,
- I ~providing a kow profile a ~domw platform that ts salf-deployable workdwid.

*ARt. m the only SIGINT platorm abie to r~epaft h~ow nation ~elgen
personne vi is operations, malung ARL idsaI for 001W mid uncorwenbonal
walareg envivanmnWWs.

*The ARt. progm pruvdaixse multi-sensor systems which ombine
*W wmre1kK*ehpcai sensors wit cfectminfixdigmid aw kicep rades,
Icoet gto HF. VHF, &nW UHF bands.

S ami df banu. 0bgebw doiuubmi of ARL as nine airAt to INSCOU's
Force Pmpjctiri bnigae. Onl m~ aircet awe funded at V* time.

Om. Akbeme Byebm to Look Dee L em

AJFRNE SYSTEMASSMN

IY 95 _Y_97 __ FYO01-09

JAW~ ANM O AllW

*GRCS as ANME for am bmi framnes. Noar-Ummn program funding level buys
four GFICS systemns. Onl one of these systeoms wil be fully equipped. Ttm

objctveGRCS system is fielded to XVII Airborne Corps making the
Coonringency Force ORFUEN The rmnaw*n thwee systems kack tOw diWc air
satellie relay and CHALS-X quality DF capabtmie leaving the capability mn
support of III Corps. V Ccrp. wý4 1 Corps (Korea) ANMeE.
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*ARt.a AMME for aU wim tranw~. Nea~ren program fundeng will buy six
meita-snsor ARL Fundling does not buy CHALS-X for ARt.. There a no
additionial program funding to buy the Ina thro of nine requmed ARt. in fte
mrdd-tem or far-term.

ONE DWIiSION COMMON SENSOR SYSTEM THAT DOES IT ALL

The IEW Comrmon Sensor (IEWCS) wig employ u*ed ground and hebbome
platfomis to pitcmlv locate le. lronitcally attack, aid wwWiecp neMy emnistse. The
platorMs share Wntcal couiponet wih Imap aheac technolgy (TACJAM-A) to

xpkoW sophisbcateid signals and provide targetabl accuracy for procamsi trikes. The
IEWCS supports divsioni. Armored Cavalry Regim@nt and sepMaM brgad
commanders' targeting and urlormabton warfare Ireqoemn The ground platfoM.
Ground Based Commonn Sensor (GOCS), *Wi have light and heavy variats OWa have

AdWplyab*, flbdy. and4 Ww proecion coripaks to fti d t#w fOAw" tey
support. The heboxme platorm. Advanced QUCKF1X (AOF). enhances IEWCS
accuracy and extends Its effective range beyond lO0kms in suqpor d deep tazgqvM.

IEWCS-GROUND BASED COMMON SENSOR

r~iOr
lIMAW AInw *IQU M

-H&A Cou pm ftsuoIrIN EZIZZIe~mN
- .uFigure G-
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GnmuWn Based Comawon Swasmr- Progrme Objlivsl/wfigno IUM bac

Id We we reducing the number dt veh'cleb by 60% and increwsig capabdity
terftl. The Ground Based Covmmn Senso (GBCS) wiN be less expernsve to
amalta~i. requir l,*er sakhers to opeale and, at the sayie tune. Wevrage slate

*~ ~ o ft t ad techolog to proide fte commander v#O the capabday to explo
andlor deny enemny wrvniskxcAbons as atek as locale and destry has non-

* nteaperslwi wh fte Advanced OUICKFI (AO) in both heavy aind hgtW
diveasm. GOCS "wirovid orgawi precsmo weapon treUigW d"ta SOGNT.
-n Elsc~ Attack (EA) capabdiass wth w~saW crosis sensor cuaing agaim*

*The GOCS prowides 24 hour/day &N weathe sqpnal suovediance and VHF EA
to 910d viAOM.

U*Usd in conigunchon wih AOF. GOCS prowlses an extended range precsio
WeaOW" targeti cmpabfty. Thes" combind capaibbbe enabl Mhe

idi~uctio. q~rsaanandfor destructi on a eney C2 and fane conrtol

*Descrpton. The dob~ctiwe GiCS-. u~ses mub i'sn sensor modues
mwswlegd kilo two I4AIWV pdtme nmoers. GBCS-14 would have inegraled Owe

Foal es.

SuBen of Issue. Fouw GBCS4. Y be felded to each Ighl dvlsion, the
sepua Mged. and Me AMRL); six GOCS-I to e~ac heavy dAW~lon aid four

toeýech tmM AMR

*AQF provdes, orgwr. dep fire suippod targetV ingd SIGINT with an EA
and kilwesg cmpabilty al dwwan. Coupied wi thed GBCS. AOF provides,

-who -- uoo-ve-~ AQF t auuwhwo su. iOuS wii
greater accuray and extended rung...

*Deecnipbon. AQF. an evokijmon thu hudedOUCKFWIX. The AOFmax o
eem s ujuds COMINT. ELJNT, EA. and precison weapons targetin with

~w senewu cross cuemg.
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*B~as of Iaws. The obgectav requovin!r4s six systems p set.
Pro~ganwned foldin is constrained to one 9&. oi four EH-60A niwcraft. with ther
suae of IEA sewnsos per drisaor and ACR

Ov~vinv Coamon Smuor Aamvemwi

DIVISIO COMMON SENSOR ASSESSMENT______INOW-ermen I in-tami Far-teim
_____FY V-g% 1FY 97-O IFY0l-Og

GBCS FWD AAMBE AMBER
AOF RED AMUR____U

*GBCS is WED sowc no systems are fieded Sev"a sytms Ovat GBCS is
dwofadto rufplace have alrady been rmoved fomi ft Iwiad (TACJAM.

TEAMPACK). In Vwi now-term ther as no tacWWa EUTNaT c~adyand a very
Imilee ponimm capabiliy in tie field. GBCS bacomes AMM 6 w rnid-ten
*Wih the tielde of GBCS-I. to the Contingency Forme GBGS4I rarsin an
unfunded dur~mnt&inig #we POM yeuas. GBCS remains AMUER in the far.
tam because hmdaig does not aa~pMu purdhas of the requww~ quwany. There
wi be only kwu fielded per hgta w vunn veras tbe requwrd . am d oWnly six
tueidd Per tavy di-on versus #w requiid r*w.

*AOF a MDO in Me mw~wm an= no systmem ae foieded. It becomes
AWA kirc e *id ine mnd-term and OREN I" ftCU~ Forci, wih

Mhe fiedin Wo Me XVi Airborne Coip. k tardeman A1MW in fth far-term
become Farce Paakage I1 &nW W foeling. vA ncit be compleled uv~e .012. and
fisdei a it a reduced Sami CN Isue Plan (MOP) at fou varaus the requwed sox
per dks=

ONE COMMON (MROUN6M !A7wO TO CONDUCT THE MGHTf

Mr, bve vx~do from the UAV, aeoondeay wagey from national caurces. and biTI and
4 ~~Synthetc Aperiwe Radar (SAR) from JS TARS to enable imnumd"a :argqin or cross-

cueing of athe senos to coninim loceton and idenidicatin of high vaku~h~ payoff
tagtan wel as depicting a c.on or, picture 0A Mhe bWWI WWUJ jft-W-i biutmidve tu corps

An &sVxwA to du Cormnan Ground Station as dvevkipIEwf of Ohe 3-chansl
Convinmnde's TacwiAi TermmWa (ClrT. The CTI' *0 receive brosdcast inetegence
buoranselm from rrwkq*l sensor. giVin warl~itr near rsai tue acess to early
wrnsing and tarevfing data As wel as bein peat of CGS. the component *Wi be
vWbA~sd in ASAS arW TENCAP systemvs, and will also be atgrated ufto combat arms
mlstum THAAD. AFATOS. ATACMS. ardAVN C2.
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*CGS is AMPIER in the nea-term and mad-trm: fieldin begin in the nowr-
term time fame and is complete to Vie Contingency Force in tOw mad-term.
Fieldin of the Active Componet w~n fte POM provides five systems per
coqps and four per diviion The VCSA docismo on GSM fwielin approved an

~4au~M 85% cgapaiity and accealeted fielin tha ciapability to the Act"v
Component by tOuee to four year. Evoktaonary P31 deewmnsintegrate
additona technoogy in the far-twi. raw"in system caspability to 100%. This
inireee in capability and completion of fmieding up to objective quwnatie make
CGS GREEN.

ONE ALL SOURCE ANALYSIB SYSTEM (AS") THAT FUSES IT ALL

ASAS WWng togethe all the pieces. fuses the da"a and provies commander
teaction"bl hellience needed to make reasoned dec risios in timely fas~wo. to

affect the outcome of b0"e.

ASAS afomaled procesain cqapbilitie. wiclxWn the integaton of IMETS and
DTSfor weat er larndIain support. elmkinaed the wiretelge. bollkeneck and

I 1a-lowd- anayss to do analysis an thre" kitgration. Ce~antrie collecti
maaemn capabdiites sassue tha assets and sourcias from aM echelons are
integrased and coaomiiued. Gap in wieagwmn are quicky dentfedW and rolved.
assunrg the collection s ai m acrrizaid with the comnmande~s ketm and achwrwO of0 maneuver. Direc fwiuia AAns cXnctv to a wide variety of nationa wid
tectial sensors assures an Oa source product and provides commaniders with tOe

*ASAS provides alimos i imediat fusion of &Il source dva. dirict support to
situaton and bagel develr Apm itl support uo targe enweet ilomaled
collectio and met mmnagemenL and th kioien. ntace to th Army
Balls Conmmen Syst (ABCS).

*D..crp*on. ASAS is deelgns to operate on unit command posts from EAC
to battalion level. ASAS Block I oorvilie govermentg develope m"tanzed
eqVnwt and software to provide an mwiel operating capabit to Anny puonty

95 A- E- riinn i- 'ASA- B- -inw diw -m -Na-- - a n w we NwNiI-8FdAA
provide an ASAS capebWl to the remewid of fte Active Comnponenti by FY 96.
ASAS Blck* 11 troansbons to ABCS common hardware and software. pnrovdes
enhanced fucin~. ' ad teetiwe. an open architecture to enhanceth
system's capability to keppac wth tehinoalogicaladncm ts
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ONE ALL LOURCE ANALYMSYSTEyMi THAT FUSES IT ALL.

.1A

MI GtA WWO TO

IIA
'AU MGOS NUWLL90

I UW0RTO ~OW5lNK I __ __

Bui 9at~ Iwou. One sytmb for amh wra". diviio. ACR. sepwara bngade.
wW dwUasks M1 bulgsds

OnW 5,11n Tha flume it A ------- m

ALL SOURC ANALYSIS SYSTEM ASSESSMENT

FY 95M FY 7-00 FYC01-09
ASAS Gu fi

"*AAS is ORME in fth ro m Bck I "i be =vMplsl bisdd to hog
-&* uniW by F"9W. "n M"A Extendd " be f~idsd to Mie rmn&Wwe of
fte Az ". Carnp=w-wn by lae a&W of "Y N; bul we ha%% only mhehd vwAA

Sk%1 RDTE ~~i ad fth mseurbm of ph555 om pmk0ypS ** O wk
AS 'system.

in ntis iidwsm &Wd far-Wsn ASAS is WOWE In ftfvse m o=n
hs"dm of ASAS Extende to Mhe Acame "n Rmiwm Compoeets, comlete
OmwWee prciotyp mieaflns nOW foelded ASAS, and beGi Bkock 11 fiekVn. In tOe
far4sevn AbAS comWpiriS heWiV o the oc~ftwo &yawe to 0" WWU force.
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coininardef to provide a sirndar capabdity throughout the force. This caused

* ~March 1994, the VCSA appovsd fte plan to held ASAS Extendd to f
reminer f he ch,,forc a-d ft 15 ARNWG comba brigides.

4 ~OWE PROCa&SO TO EXPLOT NATONAL CAPA5UiIE

Tactical E2xpluabmof a Nationa Capabdiass (TENCAP) systems ame an
iterdated cormpoent of the IEW wddhecture. They provide assured acces to
national and s4lodiid ftheat systms with the goaW of providing tiniely support to deep
targeting. battle plartning, arid BOA.. In adddaon. fte Army TENCAP systems provide
fte beet source of inbulhgwne support for ag weathe, day/rught targeting for deep stnke

oprabomw. sod a criical omvonent of the senorm to shooter hankge required to
Conduc Preison Sb*@d. &VWi a pr~ovdd in bolh the IMNT and SMINT
dincies. Theaoug a serie of prepiomed prd ilprovements. #he laes

tcfwoloiusam cionlinualiy inserted in fielded TENCAP systems anW planned #ar fth
toechmnolgica Ohap ahemi" to tOn nad generaton. Ow inten a to Ield wcrmasng*
-erlvperskb. deploydAe sydenim. The Army is agrsieypumu&g dired hiimage af
national senors to t~acl systerr to U~rneline reurm ntsass Wae with tagetin
for deep srW" operation.

00 TOW"~ PFAICUUM P=li pfN~AT AMD THEAUM "WAWS

I UW
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1UIWAP k4Grou Ob**so Wailigtln W~PM

A4 The pnncpai TENCAP systems faieded or modernized in the mid-term~ am~ the
Enhanced Tactical Radar Correlator (ETRAC) a" the Modomized Imagery

-~~ EiiPl*AtAn System (MIES). They provade receipt, prcsinepooaton,
stoageanddusmmaonof imagey m~tekence from natioa and selected

th*dev colectorn. The Enhanced Tactical Users Teurmina (ETUT) provides the
capabdity to recesivoe and process selected SIGINT data, to manage IMINT
reports amid selecte amagey products, and to automate cottain ctollection
maw~nag en functions via the Collecion MaaeetSupport Toolk (OUST)
terminal. The ETUT will be retire Wae in tedecade as the All Source Analsis
Systemn (ASAS) is Wielded. The Mobile Interate Tactical Teffrial (MiTT)
providos a highl motb capabid~y to receive secondury kmagery and ELINT. &
well as to correlae and k*Wgato such data. The Forward Area Support
Term Tinal (FAST). a downsized funckwW onaquivalent of dui MNTT provides thooe

caebkia M'a modular, soldier portable system. MITT and FAST are
scheduled Io be reotred or transterred to othe units as the Commion Ground
Staton~ (COGS) as fielded. The Eloctronic Processiing and DwnaonSystem
(EPOS) receives. processes an ismn sElectonic Intlliwnc (EIJNT). It
providves an ekectonic pkture dfth battleiel based an radar actmey through
dmd r"c * to mattdW natioal pleors arid receW of olher dida ftrough the
area vu~W system. The EPOS a to beupgraded to anopen
architecture slimder to the MI7T, FAST and ETULT. and wo be krtovn as the
Tactical Electronic Processor (TEP). ETRAC, MIES anid flu TEP am~ envsioned

- Wto be replaced by Vv o~sbueve TENCAP prfoeso or ASAS and CGS
A., ~arvound tho, turn of thes centuu-4i TENCAP Eupoac System (TES). TES

wiN be a scalemble, hig*l mabdo system that can depioy erwty, knk to thoate
and nationa platomis. and grow in processing and dfta eypioeabo capabd~ie
as forces flow WO thesle.

2W* Sam. of Issue. Obuective "msu Wo ETRAC, MIES. EPDSITEP, ETUT
consists of one per selected Mi brigade. Based on reowurce condrstr. thr

* ~~MIES and up to Oiew ETRAGS are being procure& EQIW ETUT&. six EPOS. i
INMlts and 14 FASTs have beow procure. An addiona five MITTa sam an

contrac and wVlN be delverud in FY 95-96.

Units not receivng MITli wdl receive FASTa.

* TES bmisof i~oaueWAstndordesWpmn ucan beassumsd togo to
units cwronty operoing EPOS. TRAC/ETRAC and MIES- Reswoure wiN
determine 9 a WNW~u TES wigl be Wieded to those units not scheduled for
MIESOETRAC I akidm.
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TENCAPAeeea___

TENCAP ASSESMN

*TENCAP systems ame OHM~ in ag tne harnas. In tMe er-teiwm TENCAP
contes fieIU of Mrfls. AN Army theater MI ongade. corps. d~vmaon,& Ond
ACRs have at " asm dane 4ato TENCAP equ~mimnt foelded. The fwrs ETRAC s.
foelded to Owe Conbmgmncy Force providing a rmkcor ,kcraw in capabikv to
condc oarly ertay operabons. TENCAP armakie GREEN in the mad- and far-
terms byi lurpiemln ietdwkk for to r"~ getwation of nabonal
systems and mirtngn olds sysems to TES. In twi mWdsam ETRAC ca~ iptte
fieldwig wdh pmocted direc nabmoal Wnkao to ETRAC compbsld and ready for
kronplMm ion. TES "~ be fivided wit. conbiw~ahon of daredt W*a" to n&Wins

sy~m.In th -- ~r TES Mbefoelded to al opsndtwnpvW
* ~~~direc W*Apw ationsid ELINT "n IMINT systen.. Wlong wih WU~ to selected

nmanedad w uniew d theater "n tUtcal phdmU~ts. Mdi~c linkAg hm the
ne" geertation df natio" nal vjgy systrms is ptmnned tor v wth
the ETRACITES.

The a nasmwsad sxxiortas of the IEW flagshp syieem are shown in
Figuro G-13.

2 me &me" adofLm" 9



tY Pr'.k~y Fixft

4 dmwm flflu2ZbU f of fte FY 96 PresWdens Budgat. RetoatIon of thee decrements
and overomorng k ucna in two of fth far-term AMS&R rated sy~em~ am' our
pfioribie for fund"n augfmentabon.

PINnrv ONM: Resoarfnt aunns In fwu~lzuWo of U* FY 96
Presaicmn's Budget. a toWe of $48 milko was dec-!regmentd ove FY 96. FY 97. and
Fy 96 from ASAS. CGS. TENCAP. GBCS, AOF. TROJAN SPIRIT H. and mo~hd"tcto
of Signals Waite,. system.. Those decrments occurred whsn 050 dkscWd
coarctk~l of spcfcGRCS andi ABA. ds~cencwes Partl id Me ex "of fth overa
IEW SO0S. The decwrments delay execution or canci cCui=Wh Of sybuaf..
L(voopment of ASAS Block 81 an d ta ckmct dowriks* ix TENCAPs ETRAC system
zve ~oe sowed signiicndy. Fieldin of ASAS. CGS~, GOCS. AOF, and TROJAN
SPIRIT 11 to selected units has bowen euced. kut.o"AWAStv
m oddicaborts to fth existin signal warfare sytema w~hic twhp O gap Lfn1 GBGS
%WdM~n. While thsedeM m heiWe to correct mm GACS a" ABA. dflcli~uv
OWe~ have sa~v.r*Oy knpecte on the kEW SMS. Re~twoftMn OVA~ mAlIon to ASAS,
$4.0 mWn to CGS, $9.7 million to TENCAP, S9,0 nuUM es~t to IGOCS end AOF, $2.2

Aacn to TROJAN, and $4. to Signals Waiters **64 conre thsae deays a&d fteling

PRSOAIT TWO: j&"UV. ProCursrwXn *f l"ltnte (Sf%-4JAV) hN be"n delayed
by a decremet ol $131.7 mifbon forom Y 96 tunds. Thi' roduces ft ptogrm's wovual

pocremntby tour Hunte systmm. kxnoraa tWa per systm co.anL delWays all
6Wedirng schduldU for FY 97 end lgAv by 118 nwnfi. FoiCe Pwap I ftkkVn v not
be comnple wib urWY 01. Incrasin flidi *un FY 97 ftwoijg FY 00 by 537 miblon in
ech yewr would bring thw fwelg echdmmki pirt way lo ifs pta-decrmeri schedule,

conVWWVn FP 1 in FY 00. n woul mmstJroro ova-a Kw~ pmoducbo to t0e quanMy
mpWW to W thou~al fros by FY 0M.

P~hhME:W" OSCI Due to budge docnwmntsl them amw no GSCS-H
Adsyhlemt Iknded in Owe FY 96-01 POM. The nmeW irnpad is thW Ah Army loses the

%*ftk-ArA on f capabikty. Wbalsbc Protection W'dtactical mobkY Poib N
sw.fttro-1advanruar. An bvncas 0i 51i A i onA to WIrS progfram Would aNOW 7PS

puotf 12 G8CS-4 sysi~is fcor rr.'ding to f*o haVY *Av&"on*

pIfdefT FOLIR: GHMS The prograrm tIW& GRCS to all four corps, wMI
vGinV c~aý Onl the X-VII Corps system wil haw# the most modem CHALS-Y

p~icewe totto e~lcgy to suppoet deep wageVn. A twid"n mmcss f 530
nvftn vxxld rp-wie lh GHCS in Kova. I19 Corps~, and V Corpm. with CMALS-X
mod&J to mpae tivee~ccrl CHAALS c ~mponets.

(Ili
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SECTION 4

RESEARCH, DEVELOPMENT, AW4D ACOUISITION STRATEGY

IEW AIDA S~itot~

M To acwwae fth reqwrmescu ofhe future, "EW must use the Aimy's RDA
giconcept and enablin strateoJ to guide "I efforts %"e' cannot enPas=z too 3trongly

tOW rowd to CMMOfbllY imcdwnrin our IEW xyteemd so Jum foroc Uf to future has the
advang Over any advenwi ma any bins. Advanced NEW systemns must be buik to
achieie maaxvaum depAoyabul~y and incoeoat an open systems tecvwca archtecaur~a
thal &xIWWM)AtWS Wrowh.

Horzzontul Teca'inoog htration (nII) ptays an rnmportant role in th RDA
SraWMg. TW9 rtor focuos an' lea ahead 'Wchnolosca advances to oennatch
threats. wi11% OMPhsIMs 'W~ MM and eaily intg~kwl of ittenm capabdilies w~uict am
thent uPgradad fttvwh pr*Nannaed product i'r~mrtwnts to keep paw " technology
devolop. Wil also owurs that comnvx and ule&'mwngorJs =on~ananis end

tecnoojjesare shared by systems, WWi Wuzorts VV8 vvaB mooperabon of the
inkellgence system ot sysems. Advace Technology Oinorwfrabons (ATO) wte used
to facikata integafion a hof oi.

grWt WWs mcnucts W=e systemsaceur. which ca -ommodAle evokiionary
Candkkdi upgrads 'aiv detemiined 2hrou1i a prulýA oty lding process w0hich resafts

mxoipm-jd wfto tibuso Ksitens to reduce this RDA tm~.lnes and fiel systemns qucke

The evobaboe from curerit to f~Um IEW syftr= (Fogw G-14) mc mes IEW fromn
single missin systemrs on muAie camfirs to mu~bia-nission sysiems an convon
canisrs. New nwjl"uisao E-W &Md S1014T swpoba sam being designed to povida
greater accuracy, ccnw a btirader bquericy rarge. wnd be capable of explokimg
moder n mosuaion wich~ms. Worki is in progrws on new technology tha wA peemi
target claouihcr*w based on Ohe nature &nd operaring charecteristics of a groen signal.
When deveoiped. this Wdiwholog wid be rapay integraled into the IEW syslemns bein
1*6ed using Owe open systems 8YUCheURz -CAVcep. Our goul.a to provide tOe Affmy
wfith the iost capibl IEW sysbwz~ in thewok*L. aills developing future asystemns to
mneet thie chalenge of tive 21 st Century.

As discussed eAwle, ;'azt ol OWa cbaklngh w opeiatng on fth joint battlef*el.
Some nmajo Army IEW progirams are being dw~VWl~e jointy with the Mamies, such as
GBCS and the Matine EW Supiport Syste (MEWSS). The MEWSS is identical to fth
GBCS except for thie carrie. The PROý 12. an o,%my developed. mianportable. COMINT
0ntecept systemn. isbeing used by both Ine Arm-y and Marines. ASAS funcionat *s
being into-raled into th Navy Jcxnt Mattbne Comnbat Inoimnalon Systerr (JMCIS--ia
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Navy ASAS. The Ground Station Modulo and Commnders~ Tactial Teimmnal are als
being~ doveloped in close cooperation with the Marines. In fact, the Marines have
*xpresed an wderes! in buying some ccxponenfs of each systemn to ensure a commo0
baste~el pcture amngV the ground components.

AW O N

Com"ow

MODMOUND~ WOw

Wh ~~ ~igr Gh-14rm~n a

Ah majo tRDsAo futate &*Aporats Kl be fl the Umoarreao nfodeuaton wrae

Wuutng the klormabn War a one of fte kyo to decisive victory and w emsentaa to
succes. To win we mnust destroy. darupt and eplotd an adversars reformaton
systam. while eluring OWa our commnanders recewve accurate intellgence in tWme to
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use it. The wafuighter needs to know wher fnndly forcm are oae, and wther the

Onwmy ia anL s not in adlition to real tme onformaton on the progress of the battl to
nmantain the ititive and win decarvely. IEW will employ a wide range of system to

-isupt deny. and damage trast "ommmon systems.

Conduct Precision S&Wm

A second tocus of the IEW RDA eort wl be to support the conco pdrecisio
strike. A power prction amy wil frequety be called upon to fight numnericaky
oubtnbed. and raties heavily on c supe•norty to overcomre ds tnems.
The ability to accuralely •indety. locale, and atamk critical targets. and dt iapsdy sh
attertion to ohe targets is essera.

In conductn precio stlke. IEW systems play a key role m target
devlopm��target acqtibon. and post strk damae apessarnel The fsed

•iesagence kromia•on in ASAS wI support development and o rio aon of target
soft. The IEW RDA strategy develops and acquires prcmao Woation systems such as
CHALS-X and -see over the ne" hil capeblties We UAV to locate targets wieh
sufticient accuracy formemeW engagemment by direct fmes. Broadcast irrmegence
systems and processors now m deveeopmmW will provide the ne real tnme bnks tror
Ohs sensors to shoors. kIt•nmaebw collected by UAV and national systm's and
routed Nrvoug, te samer pivcessos will provide batle dame assessment in narw reWl
tiram. contvmmnig suxssU attack or supporting follow-up strkes.

A a no th Ve Fore

RDA efforts will also kmcu on prolowng fuieniy foces. Sovfacea wide
a anrd focused neruW provide combat kdornnor to prret surprise
and alw fritndy fors to be mneuwverd to mI all items. Elecntror warfare
capabilim e also being devekrged to prolect pw•mnl and a*cal equie Two
sigrucai contibutor force p otection in Vie RDA program ae CR-UAV and
SHORTSTOP.

CR-UAV pr-es the # force by prV brigUde commanders wvth an abdity to
see 'over the next hir to prevent ewprow wid idenidy treats from enemy nmaneuer
forces. It cau mon, tr open flanks. perform iscornnavwce of pobw*W avwde s of

Sapproach. nd also sport rer r Secury.

SHORTSTOP also plays a key role in Protecin the Force. This ectonic
warfare system wil cause premature de•onation of proxusy fused munitions. dvertfn
thi destructive power away from persornnel. hig vase equipment. and critical
battlefild nodes. SHORTSTOP remam passive unt! it detects sqgnak from i'conung
RPF munitions. and then btrnis signals to deco•ive Oem into early eonaton-
CunrrnJy bewq developed. SHOFrTSTOP will be felded beginnig in FY 99 witn a basi
of iwss of two per squad in Ligt., Airbore. and Aw Assault fors and Mounted
Forcs.
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Ihe Anmy no*& bathe cacwnr~miwam~n. target W dmnbiuatin tuson cente and
a WSorto decasio cycle thman s advemrsan. To Win ft Wonloabon War. Conduct

Proam Snk. ndPrbedth Fm w da~mcowmx~y -ou the
iap.ýissboeinedmFigur. G-15. IEW mrndo bmizl must rmeat fUmw- reqarener
and operhe whih m thkrmwodiw fa pkmingmW~ ai emutmg Wdonnebo operab"n
shown in Fgure G-16. IEV~s dhAwMpits to modama.iz ib force to support the ArmYs
Forc Projetio cycle fthroui a phsm" at te operatlion.

10 m0

FgRem G-15
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SECTION15

Our cwrwi trainin system focse an separate mtebgence dscokne and
relis heaviy on mstgulonal toraiVn. The traiNi strateg of ft he ure focuses on an
nintgratm. system of systems appoach to araannV tha reduces reliance on instfiiaonal
trainig and places more eflphas on wid and daplae trasui. Me exploWta of

slIwugaog a" trainin deruce. and fth enhand use of con~ule based traiin and
cowl omerging trainin tecvilos. The tranin stratey is appbcab~s to al levet ot
operatin sysems. Flgwe G-17 provides &view of #-A tamhg strateg.

Comjrin oERWos FUaLzxCOMJTUM STATIE OF THE ART
LEEMCxV WEMTfwE OPOVJKO COMWURMTPM

OWICAIED OAV"EMOSCE OPEUTTOSTEU MXUS"U EOP
------ - ur msUWW OPItM1O LWEaL

0'nm MINTWMV SATED~

1lauxaca I Al~ IN SVO USLA

FTXJCF S TX

POAR1UIMLY ALCVCRAE PULLYAUIOVATIE

LmIfw 1369 OF AXULM WSE OF

LaneuapTrlibtg

Lwiuage tUwing renmin a cu*W~ requwrsmer for many fEW soldier. Baso
and advancd language trunings provided by fte Deparmen d Defense Foreig
Language Program (DFLP). Language probwicecy w an nssenbal dug fw SIGINT voice

erpioperators, a bmied number of SIGINT analysis, aN HUMAINT operator. and for
Soffu 1rw~g 1agv vrw er".
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The relection of Aloud briquins is a senoum ctt~eng when compared to othe
lulef. Foreq wlagag sdus awe two*l pnuablo di OWe are not constaatt honed
ftouhro gob prun or ndwWuJduisudy. Ttw extensive tow and dolr inestmoent in
kipjs nmusi theleore, be profteced fthogh carsUt caawrmaaent the Lse of
mnonetay incentvos (such as Wen 11reeilrmnhont on n iigumtut".
pay). and Mhe promwio of su Inmen and specializd traning packages for use in the

law TrfnhWf DMviWs Smuatr, n Skmultions

The trawWg stamegy aid dsvlonw plnisncoiporats IEW training drice.
OWN=acr. eid sinuimbons such as he Mdiway Wfeligens Lanogua Trakne (MiLT).
an awdoated lenguage burnin datebase. Addeionsly. thes evdkokhra ry developmen'
of the TROJAN system has potenia for Mlegraled Mranin and rseadew forcm ean
Caobcbo nI- managemen'. anevju. rsportin. proaicbon. an semwbn The
werleents, of #Wi strNeg awe given in Figure G-18.

vann

NMLoV*W 0a - Iwar"

kimiigece ape~ie wi e rpliate m wip OF FTIMAM" Ike tofatl

Thmueu expundersad tse of pabrtse of in W sy hstems and hw to eplo thm.o
irdetnc bebt "t pvfdi i. fFT4-~ "o

CwG .B rero atw v"frb8yamtabeA

=wwt oO WcnsrewasI~ v amPm j nAo



SECTION 6

CONCLUSION

IEW is modsru~mg Mej fu spduno nydzrs.ogiao.vm .
SI q Pi t to Wmied Ow Arviy kts~pere ceadf of lorrw M~gu XX
&e4Pwt Force XXI mW d W be raps* tNixl and deployable. ft wil hupport all

-*W opieratiors. frorn peace opemtans Wough mw megonil cordWc. and wWl be
e*fecbv in jou"an ,m~im ubonsi operabo.tl vm ai f. Th rybAw
program wi prov.de Ow werhghbmg casmmeders at Ge-mach eeonW ofM cI mndf
b~atton to thdsr-e common. tingl. complete. arid accurale pcture of 11w baft

The Anny of theI 9QW and beyond, a.d &W be. uagnicandy dhdswwn fromte
Anny of ft Cold War. As we reshape to a power progction a~my. #1w inperative to
m'ku a vulmow en , bo program beowmes eve moe itiportant This

moaderia uon plan produces fte Iowa requird for the fukug. ft addresses IEW
eliordll and produses a balanced. versuaMe. and deployabl fore. Supported by
reahglc andCjq Ll-peemv trau*g program EW fimoderiaton "i provide #We
wafttmg ccmmmantdr fth rdefeigm mW and iormeo Wo ai fte neot figK

LET A
lTnETH

30 A AM REDCTIONsm.34% Is

Fiur 01
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ANNEX

FRAE SUPPORT

SECTION I

'The capmbdiy to engage arW d@ dsroyeemy fora"e wit accurate. log-range
mck Iksc!% gwes, commanderam grea advanlag en Ow. bahhhteld. Mairisining such

an advaiW&qe a requird for true Laid Force Dommuicev ad. in e turn. requves greater
ruhance an Wih letwinoogy weapon syslemns an domiorabort age commemnd a&d
cowaol systMwn The Program Oblscbm Me Mmoanduw (POM) for Fass Years 19W6
2001 funds revoAoney lechnokWg whic cat be em~kploe by sobers to mwe thVe
pai forc conod~ -belw.

0T

IROA TOFORCE M-

As ieArm sts iAto atrteFoc XIBAhTrdstchwlsaetefue

, ~ ~~~A tohretin pro iasot odi cesss wialo had. the foc n iftuiwW wilbl ""gmn rthe tre
UtesIN mesgin mderyw and muul porcess0es. Mbe w.w b

1 - -tiabdwepo sders hangcomondobam wic w fLy d o



Whule Force XXI autiley a taking; shape in tOe Field Artillery School's Wiosio
202.n many of thes Ich--- gi-- trends pushin us toward Use futur are refliected in

us modernization plan. Today. during usw testing, the Advanced Fiel Arti~ey
Tactical Dat System (AFATDS) can comintnkaso wilh fth ritelligence ba~wifed
Wweatin syslem fthough the AS Soure Anmakysis System (ASAS). This combinastion

allmows aulomated W*Mn of sawwrt to shoolers based on fth conuriandes guidance.
The result mww tknaly destruction of key enemy caspabilOws in all weather, day/night
Operations.

Weapon systems are already moving toward a co ikmbintion of le"a lon-rang
* mu"wiik' and toe decentralized ilomiation power to bng thmn to bear whenan

where tie commander wwans. Today, the Pokidin Howitze and the Multpl Launich
Rocke System (MLRS) mwweue &croa* the bafttlheld. Quickly delmwe devastating

* free, and survive. MLRS lsaunches "m Taccal Missil System (ATACUS) Block I
missies which provide prciio stru uierdicon aid support TheaWe Us~le Defens
aohm* operations. Tomorrow each I S55mm Sense and Destroy Armor (SADARI)
round wiu yiel a foumr4ald wxresse in eflechmens over our previou nmunitos, hIn the
future. thsv mvokluonary *stot mid swat' tecti= c M10MA Paladin wi be matiched
by a revoluinon in hardware-Advanced Foeld Abiimy SystemlFuture Amwmrd Resupply
Vehicle (AFASIFARV).

The tWend Umwrd precision destuction dt moving and uislionary W~tags at long-
anmp a already taldn form in the bmlbnt atii-armor suimiunvatio-EAT and BAT P31-
progWsme. Condwond w the rapidWly deployable and ripserton a y mobile High Mobiliy
Alley RocketSydtem(H*IMARS). plumed fowr deelpment mi leldfig ninthnext
decade. fturwe join force cmon fineu awill hame a rapidy avamable capable system for
deep waIrbghbV
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SECTIO 2

WJTFOoUC1'o#'

in orde to u~asNWU d haw c"&"JWbn ol venou moder&zaio sysem, it ws
nscessary to revam the way wt apply subned fmine support 01 the bafll.. This section
egxplans the th n sor role of twel ewWr forces and idsntUe Oh ~urus available

*1 ~today to carry *A4 #moe roles.

FlEW ARILLERY ROLE$

CI... SUPpor Close Suppor is the enass~of emnmy forces that Uwealmi
the cdom fight Close suppor fied artilley Command and Conro (C2), cannon. and
ro'rke syderrs provide maneuve foraes wit Vthe capabiy to employ deceive fire

sfrnlanousy UoughaouthVe balls spe. Close support held eadwy elements
wtgr bwatgitNg Systms Milo the scheme Of M WAneve by plannng and

cchNovin amT -idfrct fins suppawL target acquisition, firing data comptaton and
dbsyof bus from aI wpmru and supporting weepon. They sYFIchr~ ,oni ze k"y

sekwur~ of the combned sawn Isem fricludg tacca air, army aviation naval fire
suppo !1rt ! e vecroi wadwa &Md xtmoar. This creafts synergm;*ect t~irs syslems
I ,bringing omvseAsnn forca ID bear on thw enems deciuiwi-niung cycle. dsruptin
his opera"mn. The du"very of clsd anno arid& rocke fires exwitnd the fight
twwr*W hotVe betil spaes, alowing o wimuiai to sot Owe ondsibon for. and conro
the teim"of ft dcisve tacbe opera ins. Thu responesiv, all weather. day/niht., aU

tawa~ mnedfirs c~It enage mo e Wgsad Or m erie enemy oroe
eerber. producing more favorable force ratios at the frord bnss.

Advances in Nu stipport techolog wil icras Via tlempo, lithay, and depth
d* wadme for Force XXI. Teofiwblgical advanced close, fire suppor wil mriulitly the
minissw ferces capabliy to shiock. ovrpower. and destroy enemy forces The close
combat force wfil be capable, of securing objectves faster: thu, fire support hennces
the sumv~ebility and .ustakibilt of forces. Close fire support systms are a force
rnubpWie that eniable dclc combat conrvnendwis to hfigt siutnosy wit dc"v
fires throughw his batlle area.

Couierw&e Counlerf irs is the tota effort to doeset wnmyW irdirec t fe assets.
The ewneys cannon, rocke, ad lon-rang ise utb takdt rtc u
foraes. Plumin for the courtrired battl begmn with the inteligenc. preparaio of the
bbalesiluld. Terrain and eem capabilities are compared to the fmnanee
comrnmiderfs abjectv arnd avablble targe acquisiio asseft. The courilerlir battl
can be diw ided wno proactive and reative Phaue. The proactive Phase uses aM
available targeting kitelligence to locateý enmy firing unfts and commandW and conrol. nodeis. As tmgs are identified. they ca be engaged by the most appropriate at&ac
assets befor the enem can employ Owem against us. The react"v phase typw~aMy
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iWrolve Fsireinder radar detection of #hoe cannons and rockets which fire at our
forces. Since the decide, delact, deliver isethodology is used. sensors. *wch as

2/ ~Firetunder, am re inW to avaiable shooter. The Force XXI counBtwfa baftt is
characterized by instantaneous rsIligence links from a myriad of availble, senso
platforiws. The r suAis destruction of the nern~s indirec twor weapons (includi
theate misies). alowVui freediom of action for our forces.

N b~~rdte~mL Interdiction.a defined as fire tha destroy. disrupt. or delay threat
4 ~forces at depth. Inlerdiction firee take advantage of Wnormation Mecliolog to fight the

baftt at gWester depths, at greater tormpos, wad with greeter lethaity. Interdicion flie
can be high y WM mmen guy are not con mined by the cycles di tagein,
decddMg a&d scheduki based on staiw reserved area of aepni~~ n the

_ battleflield. Usin the decide, detect. deliermethodolog, aid sensor to shooler
armchiecur coupwled with Wrongisag autilery systemns, the Force XXI Land Componen
Commnander (ICC) has the capabiluty to delive deep free and fight enemny formations

simftaeoulythroughoWl the depth of the balthifield. Using combat-proven
sophisticated sensors (suich as Jorut Surveillnce Target Attack Radar System
(JSTAR)) to bcmb desqigaed high payoff targets, downlinlie through Ground Stabmo
Modides (G*SM) to M4JW units with ATM=.S fth L= has the capabiliy to aend Mhe
bettleimeld in bmn and space and selthVe cwondiio for decisiv close combtit Because
the lwand compon commandr has fth fisx*ait to maccel engage his high payoff
target in three to fie mrMnm with a rampoansuv, all waser, day/night sysemn at
ranges ,.a excess of 100 km. he cm~ afrt eneuray forces mid shape Owe bankttlfed.
theeby prolecting his foores, &Wd wv-wa amcisuel.

As artiesy systm such as ATACUS evolve, Force "X twoav the copabMt
to eMfawetl engage armoved Jorrmbors on-tue-mve or stationary as wel as enemny
C3 nodes, sensor am weapons of mess deetruclion at extended ranges in excees of
250 lou The c#Apebty to de*wlive res ad hmese ranges, copeMIh advances in
frieniy sensors, wil give conuuandeu the flex*k to debuivr acores dee Waes

-m the coarps front Mor then ever, deep Oims vi nablef the Farce MX =O to
Dofimint Vle Manuve Balttl. Win fte hiomabon War. and deciivey dees -as
enemny vwh mnnwm cauadiee.
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FIELD ARTILLERY FORCKS

FWNl Ar~ikwy units support &V maneuver wvwnandrs at aN kvels. DOWec
support feld aitlery battalions, wth renforcing bmabtlons from cm ps or dwieom, are

meponaUibl for ciao saLpw whda gneal support units from corps or dhanson wre the
pnnniniy execulm of ft Vie vnatd. baftt. MLRS units pelrk= O~ k &kVin
rockets at danvira leeL. anid rodwis anid ATACMS nmeade at #we corps level.

Lift irdwnhr. aiborne and wv "meef *Aeions and separate b6W ilantry
brigd we. mwispporled by direc support ar~ksy battalions iilh 18 Ml 19A 105Onun
towed Howitzer. The M I 9Al firm lo a range di 14.3 lun (unassisled) or I FiS km

(asistd).Its rats of fire is 10 rounds per riulue (maxmwm) or ft wagrond per
mnimis (summeod). The Ml ISAI is towed by #we heavy HWAWV and is UH460

Each direc suppori bahulin Ams has a sirius AWTrPO-36 Fkairmde ruder
sethor to detec mnm" nortau and arliery to a range di 12 kmn and rocketo 024 Ian.

* ~~The akidmmld cownwnmn and c*onhm dire ection system is fte k"ii Fire Suppor
Auiomali System (IFSAS).

Bobt acbmv and National Guard 1i0W inantry divisions have genrb" supor
baftdter wOth M196 155mmn towed Howitzers. The M191S weigh 15,750 pounds, is
towed by a 5-ton buck and fire a variety of nmuntons to 24 km (unaseele) or 30 arn
(assixted). Its; rate of fire is four rounds per nmim" (maximum) or two rounds, per

ms(susained).

The bghW ACR has three orgaw Howdmzr bettene with M 196 Howitzer.
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U -ule Forams

Amvor and nwmecazed rim"at divsaons and sepanat brigades have dtirec
suppout battalons with 24 MIO9sene 155mmw sWl$propelled Hoqjizrs. The basec
M109A213 fwre a variety ot mnunition to a rang of 18.1 km (wnassisle) or 23.5
(mislefd). Its rate of twoe es four round* per mintute (maxiwmum or one round per mrnue
(sustainied). The M64SAI or the MSQ2AI/A2 seuvos as Ohe anmwulbon camner. Direct4
support ballalions provido the mnewuver commander w~h I vs support tems for
locatingA and egaging targets with ndirect twre weapon sysems. The fWe suppost
tManis ame equipped with Ihc M9S1 Fire Support Team Vehicle (FIST-V).

Mounted divisons als have a general support Multoie Launch Rocke Syister
(MLRS) battery of nine LM270 rocket launchers. The M270 two up to 12 rockets to a
rmV@g ol 32 kmn or two Army Tactical Missil System (ATACMS) misukw at Waret in
exces ol I100km.

Divison target acqueuibon support is provided by a target acquasiion bablsty with
thre ANMNPQ36 and two AWITPO-37 Firhlinder radars. The ANnrPQ-37 locales
enem mortas and uutiery i.~ a. mV&*O u. V* km and rockets to 50 km. Additina target
acquis &Won mid uonnmsamnaw auppcta ame po.4d.'ad by #he obseevatin aircraft (OH-
58C/D) d fth Target Acquisbton and RK=u-i:W ; 'Ietoa (TARP). These aircraft
awe assigned to the division General Support Aviatio Batalin. but perform comba
miaij unswder Vie operational cofta! J w',* .- wiaMfinuy oonUmWKW.

A heavy ACR has Mtuse oppmn Howitze balleries with eight M 100 sense
Howbers.

The automated commanwd aid contro~fir direction systn hin fte division sallery
mrWd Va ACR Wa the LntA Fire Supof Aan~mat Syism (IPSAS).

Ca"p ArUtfley

The corps commanmder con tlsnce the batte by provi*in additonal aritiey to
Owe divson comnwoidsrs so the can weO infiorce Mie maui ~for by ma~ssing tire
at critca ltargets in the close bfttle or Oack the enemvy thraouhout his formations with
damp fmre in general support to the cors.

Corps arftie is organized fta I"l autiry brigade comprse ot MLRS
batalWon (27 Iaunch~ers each) and M I09-sens 155mm W~batlons (24 Howizers ech).
Corps with bght divions also have bngades with M196 155 towed battllins (24
HOWitzr each) and tiarget acquisto dm cuimt with two APJTPO.37 Flrehnder
radeas. Target Acquisiton and Recomaialseane Companies (TARC) provide
helixopWer for reonisneand target acquisition in support of the corps airiW y
conmimaner.

H4if



CIRRENTSECTION 3

CURENTPROGRAM A CCUSENT

WTRODUCTION

The abd oi cunertly tfieded systems to Mee the warfuiut needs of the Field
* ~~Aitiey is reassesse constantly. This section addresses the capability of our fur

support system of systemns to acconphsh s nmmwo roles during near- (FY 95 - 96). mid-
(FY 97 -00) arcS far-lerms (FY 01 -09). Each of the F*ed Artillery roles-clos support,

Ij. ~countsfw- an iwito~ assesse over thesse timetrarnee usmo Utese rating

RED-ftcapabdily exists ori a woufticint todefeat the threa or provide the,

required support.

AMBERt-A Mmited capabuliv or quantity exists to Werorm the mission; and

GREEN-Adequate capa.~kiy and quanty exst to peuo"m the misison.

ASSESSMEKIT AND MODERNIZATION SOLUTION

Nne. fth dalicuenoes wilun esch nmaco role wre kkrtmdwad theO ds~kd
modw~iho s"A isdesscbed I the assessment figures. each material oun

a listed acrioss from the deficincy it helpo to PorrWc and below fth tirrinetrarne during
which it is plannd 1or %leWVi. Systems which c0Uld correc deficiencie but are
unfunded are Meted n fth timrrifare the could be avaiable, if funded. Theme unfundeo

reqtr~mnsame marked wil n m atariul A dhscrqipion df the lsted mdmzto
xydelrrm is pmovided in Section 4. Rlesearch. amomn nd Acqwalhon Straeg.

*Current situaticn. Th* e imicathat cunreil exist in cdome suot am
best *jusMred by the M109A2A3 Howitzer. This veneable, syslemn was

.6 ~~~~~~W-vW1w~iui" me~ Is I W S W 1Un I

number of up%, des, cuirnirmoV in the M109A6 Palade nbow being fielde, 4 s
outranged by much of the worlds, ait~ery aid carvot keep up with thn Abrams
and Brad~w forcesO ial nwgus support. The current fire suPport Fveiidce (M961
FIST-V) cogatinaky ftis to meet Army operationaliadiness standauts and ms
Is" mobile tha its suppdord forces. lbe MIN9 towed 155mn"Howitze
supporting our most mobile " forces has savwer lactical and Wtatogi mobrKity
probems. The current command "n caftrol systwn at toki slow end does not
fumy incorporat hf*r suvppdLort modn

0
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Nw-eAwn Aaesmnent: AMBER

In the nwa-term, we will compilet hs~dig teMl9A towed Hwz to M
wove componen ligt forces anid heold the M10MA Paladin. For fth heavy fore not

prograMmNed to receive the Paladin. the MIN9AS 155&uun sed-propelled Howawe is
being develope. It has auloomotive and armamrent mgnprovmennts to increase relabdty
anid range. and a collectv NBC system to a""rov survwabiliy. The Initii Fire
&qWpoe Aulomratio Systemn (IFSAS) wil dhaiplc the hard-o-suqport TACF1RE.
bWed&V somne ot the equipmen which will be used for AFATDS. The A~iTMO-41

Mgteoralog eai unng Set ad usoupporftngAWTMQi-42 MteoroloigicaI Hydrogen
Genertorw~i mnpoe the acquisbon of timelyl meteorologial data.

Nid-mA-,- Asmmm AMBER

Ihd-tenn udpovm s ame keyed to contmiued fieldin of the Paladin and the
M109A5. AFATDS is fielded in growing quantitis to replace the *WVn TACFIRE C2
sysem. Irnprovemerfs to target acquisition include a Bradey Fire Support Team
Ve~hicl (BF"ST wth enhanced mobddy equal to the supported for" and enhancd
honwiaW covniunkiaeiaons with oRum XKI mneuver forces. The 1&9mm SADARM wal
add inipoved mwvons letal. AN forces need the Lqtweiot lase DeVsigttor
Range finder (LLDR) to provde man-prtabl and vehicl mounted precision mwrian
dmoudi~ion, but it is urdunied. Computer Assised Artfitmy Meeooogy System
(CMAMS) wiN povide nproved mdemeroogcal data to cannon WAd ro&c.a syqtsms.
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*CuITWWd 6&duaton The wnuWf courdsitu' sysimnr has oui~daLhar.tmd to
mm~man Firefitda radars now outrangd by Oat carvnon and rocka systems
CUIreud mnWAqon reeqMM larg exeI IIu1red1- s of ammwiison to achiev Khe
nkquard ievels of datage. The WRS' has outdatd. tu~ mtenn

mech~ca aW f"r conhio syslems. MIRS wiM basic roclt is outiangd.
Smail i ann~uwmd 9guadmn or uliprved accuracy we needed. HIMARS

is criblcal #ommiw sdplybi and "*w"yet cpapbdiu. Them is no
On~mW targei "Vs"e organic to co" to locale a" ideWy NO~ payoff

FIRWIDE P3 RQUREEN

webm "WS ea m
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Moauwnng System wi be tueked to aboul on* hall the ines requsred due to fumdeg
coilrndma. Tho Muzzle Veobcdy Systemn (MVS) wig begin WWM; dei Ihayslm ieplace
the obsolete L490 Chrnog~rap and ailows accurate meoasurement of ceuvuon projm~etl

~1~ ve"cy

Med-Gum vivrovemeeUt rwisaw ketaliy with the mtrodckiton of SADARM far
the uv cann mron. H Prow"~ a qumntun Imp in comalerWe Ohmncy and

aledvmne4 F~ir H-)'rhe fbxtended Rangep WIUS Rockeut (ER WARS) wi provid

Orest long-ange aftery sysiems. The MLRS kImpoved Fw. Contro System (IFCS)
wil provwde a stae ol t wiat furs cotrvol systm wii reduced mauWnanc WWi grCWth
POW"nia f"r f~uk ma owuios The kuiprved LaaicerMahwco System (ILUS) Wil
w="" Sill bi~ and ----- uins prooldug continued' Iirvrms m wenor
to shooWc b~iWwis- 0-37 Siodc I Fwebmde is an upgrad to thise mwug ANTTpo-37

ihmnproves mobfty. __ -pofldity. targot dson anoge andei mar~mabiy.
Addeonal. Owhe " plnnd itw uctmn ol UAV~laee Range np oves aueacy aNd
depth dt targe soq~ison.

p SADARM ADVANTAGES

rpm~ ~ -
F= Mwe

FwP~~sf Aeestp 0RE1

in the fa~renn the fueift of the 0-37 Fm~Wl~ M3 wil reas our couwter
balmy radar rngep to mooch #Wa at available longrMnge canunon and rocket systems.
Firelindo Mr gal" of W0 km rans g.umse crwman wi affst threat cannons tha cam
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MtodLk the radar anid finmniy troops wihosA being desecled- The mush helde of AFAS.
aid Urn I "'g ol exlended range rackets. wil 9V fie a ertisy Ow -reach" to puote
the I om di even grerw range. M~RS Smurt Tactical Rocket (MSTAR). curtently
urkinded, is needed to pwW@vide ec*aor.gudd anxos dehveved to the range of
the MLRS eufended rang. raxk HOMARS *a proid Wg oces with a quarftw

iea m twpower.

* Cuem atent wk Dwvnn Operation Desem Slorm the hqt*/ succ*Ws i us*
of ATACMS deo niran-M lie Amrmy. aboy to execute .iearctoon fin at depth.
Cuff uimftn howev te kidetougaded bw"Mel and do ncd

dhfctve free. There a no eflschve capebfty to engage moving tiargets. There
a no ar*nwev muiu avaebs which can see* and destro high valu
euumy targets by detecting rafto or radar emwaseon. The cuurwd commnand and

* ~~conWr system doe" not provid seewdes hr~s and commuon doltnoiied
dsgmsb to nwmusi plemnbial eciess
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Nwear A -ýaesffe: AMBER

Now-emi sokAions Wwicda the cowimusd imrorcwueiwf of ATACUS. JSTARS.
Groand Staion Module. and GuardraM Commnon Senso (C3FCS). ThW. in ccmwicbon
wihthe projcte proc--wemmntofthe Urmwied Aeal Vehicle-Shodt Range
(UAV-SR). enhanices our capabiliy to conduc s~~e ,eeonmve iderdwbwfontr.

FewsH4

hin Owe mid-ter ATACUS Block IA i twm to saaw "werbon Weagte at
tmoe Vie depth of Owe curuw~ Added Bteck I. ER tIERS beco n - av.~fe to

Owu Gapcabily df the LRS oldn~ Candwed 4wit comikied oaw~qslh of
repo Iwv sensors.W end lsl of AFATDS. Owe Aimys deep stri capebily becomes
more mbusL

Fwlm Ammmut

In toe tar4umi owt *e &uppoatrvic drio f - sbalegy pioue a WOWis deep
urioi boie. Fiadeig of ATACUS Blaci 11 with SAT. mnd ATACMS Blck* hIA with BAT
P31. w be sluml erwary. Addoonal fwidmg s needed. howeverfor munusmnsto
a~Usk .ernamw handtw nxosm. owi ucapeblita ACquSIuon of the HIMARS wul
-o*sel mat *W Wmpy~ b wse prdecied by deep Wb~es When proued, #we
RAN-66 Camundi wul provift 1 14"'1t seruor end iiiomiebn processing
apabflt for dWe fir" targiW qsb Comranche can work dee". in exces, of20
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kmf. acqi43 VUUm9 are for ATACUS or other esep sh" syuwnsm. or can engage targets
wilh Hoies& ummils. rockets, or 3Onwn cannion. For more details about the Comanche.
ass Annex 0. Avubon.

MUMMAY

__________SUMMARY OF RATINGS
ROLE RATING _ _

NEAR-TOM MIO-TERM FAR-TERM
I (FY99g 97-1 00 01-91-

AMER IA WAMMEN
SUPPORT__
-OITEc -MW AMI" &REEN

FRgur H-10

WhM todaiys fire a&pw syatams are uiprweusive, fta wigqueramull is to kee pac
in a chmsngig wodd reqwres thW we moderniae cor~anwy. Our 7@6Wuzo plan
pro ss ft sr irwetmw in thos areas which w~give the greates retun in cor~w
cqab~y
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SECTION 4

RESEARCH, DEVELOPMEN AND ACQUI=TION STRATEGY

FIRE SUPOR PROGRAMS

The developmen ad veen 9Programs ouftrid her wmee hiur. Wie

sup3port nee*& and sau our goal o ai trained and ready Army tha can execut the

SCENCE AMD TECHNOLOGY (S&T)

in oder to miakvai slaol-og~ical Iaederul. promising tehol~ogies are
crim 6wously evakmate for application to warfigIin. After a tcNology has matured. a
can psaibooab m an Advanced Concept Technology Demonstration (ACTM); hero s
c mtrbubaon to mission ac-ompWishmet is evaluated. Several ACTDs ad odhe

scinc landvthology (S&T) Fpr#ogwRam have poleo"a applicaton to fire suppoht.

Rapid Forma Prajestla hilteti (RFPPI - RFPl axpkore the wiegraon of new
UKAct ~ics raig. procetbires, adtchm oloigiesý for ait deply"i, Laity ewty forme to
proavwide the mow* to daleat a heavy Vvwet. Emphasis a ani a *yatm of sysiems

aprochusigForar daplaye senmo to providep rapid targpin foir 4$deit,.
"Wtn-o00 wompons rm cso ftui adac a also emphasizd 3o, increa Ww*a~.
surv~vsblky. ando mlrehe loonkis burdens. A new ~Advoe ConceptTechnolog
Demrinoratao, kwkxtwg a largeoecal. loce-cn4orce euemecie an& evW bhn
equipment altar di denonsn 1 -ig . has been approved by 06D. Acoustic sensor play
a key role in bodi RFI and the new ACTD.

Notable technolw ogy xtsba .... urid. the RPPIP VWe support ons nmiso
-m are:

Mvunoad Seno iýr St unt Tedhn.Ioy (ASST) Tecluielgy
-dn Thi deo ltaion evalkudst r"a tim ge peomano i o shal of i

ean Ime rafr and seso htmrdw for automatic ecusiin OWd egagemeit of
mobil tipi value taret in refitic betWleliek. evrcnmnt, ous clutter omweahr

mme w4 r&_I..mm_&. Yha ..- nwmr-- Ara tmoi4 wwL L-, wm~ aAm

knpvemntsto SADARM, slowing *Nectivengem t of mfoviog target.

Edwwbdd Rmpg Ard"r (ERA) Proectil Tec foog Daernrfian - This
TDrl en'instralea 55mm projsct~econcewt wich addifress conventional artiley
needa for hiceawase rang. The round wil deliver DPICM cargo to extendd ranges (40
-50 kmn) by using a hybrid rockest design and currend fielded carinn. The des~g

inorpraeshioil rened base-bum nwd rckelort techolog1e with arnwwstreamlined
contdrion and cargcfrcyaig projectile.
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I151mw. Ughtwaigh AmbomeWe Nowber (LAN) Technology Omsen a teon-
This demonhtrmlss a 155mm Hbwitze tVa weighs 9,000 pouncls or lee and provides

putumnncecomparabl to thw current MI 13 towed Howitzer, whido w.~s 15.750
-. ~x The -ecnolg demonsktiaon examines crow saw and responweNerss

Smart fir conrtlMe. includin GPS. dotal comwuwcaion. auto gun laying. etc.. will-iniawl enhanc system hlciency. Composies. Woader assit end eloctro-
disologioul I kd recoil are also under coansideraton. The Hoiiadzr will fire alN 155mm
arnimni n and provide a highly mobile. day/n~ig all weathe fore support capauiky.

M"eRed- elr- Launcher (MPL) Tehologyt Demorndratlmi - This TM
demo ns-rateI a hgbisghtod lure support rocke system to provide ligh forces with more
&ocurate noufes with sufficiont range &nd firepoweir to engeg in a complete spectrum
of groun targets. Emphasi s aci' strap-on, low cadt gwidanc echnology for t" ER
MLRS radial. Further by using wheeled vehicles rathe tha tracked launchers tVu
would gWoody redxae fth strateigic It requited for fth eary w"r tomces.

Jokir Precision 6Sbw ------ "aton (JPSD) - JPSD vnprove and
deonstra eslmi fth Army's precision slfte capability to hunt and kill high v".eshr
dwell targmt and meisss damnage weoci cicay mnemuiftul tinilnes. JPSO

levraesadvncd ecnologies now conic".s mod arhtetre hough a
structuedgneas at - -- supporedbydat ued ktleacthve ski iat

_ ~JPSD eastablishes Owe Army Precision SUft. Tscnnical kftgmbm owd Evaluation
C~e at the Topograpic Engkireiein C~te. Foat BevokVirVginia. The Cener is the
vaemownonduwting tand siate r No sy nd gic kgtised pncisipon oykg and
dhemfor1-1 onduolki andkf supo "erig ive sk*Viout pirtcuaio proyin. &W
evaludion ofprecision sIMu technoalogies, opesaional concepts, anti achiftecures.

The nolable Wdviolog dnnetratDoum under fte JPSD ikiisetve. tha support
.4W is wsion am are,

siudon to Swim" Technolog! ei~io This deonsraio lon
wakaes advanobd target acoqsmlon capabil~as for Owe eniplopmen of Army deep
attack wmeeb agarint a high prkwtiorit aret. m eot r ftowt ho- hil ld th
urse of tie long-range, surtace to suiace, Army Tactical Miased (ATACUS) Block [A
System kin precwson stice scorwia = a wallew dapm*aift wia egration of Mie
ATACUS ULK IA with varnous sensor sysirnis to acquire and deroy high value. time
acrbcam thea systemi aI *Aended range.

Prl.o~pWCmowe Muldpe Roc Lauudw (RL) Advanced

Coneptecholoy O (ACiD) - This ACTE) dmo-- anstrates a
sipullawly enhaniced capabify for US Forces Korea (USFK) to des"o deployed
North Korea hesavy WIFLs. Th6 wovrll ob~atuv is to respond wit the ewnemys
timsnuees and to control fth tempo of operatons. The ACTD focuses onth
demarwiratxin of wmoreM eVhi1ient senso to shooter processies to reduce timnelses against
this fWeein time-cruacal target- The dan. iuabons wil be Wive or via Virtual prototype

½ simfulatiort.



Addiaonaly, thwe am~ a nurMbe of &Vgnihc& S&T progrwros:

kms.Both APAS an xeddrange rocdwts frtoe MLRS requre .T 96emn
toeour cuff" .. aystem. The abkly to go-nerale nmu*"oroKWca message

91 one-hal howr kvl.veva wW allow nmauium dokve-y acmvuray. MIP has two main
ovuU: m Trgo A& --- - ISeord System (TAWSS) and Compute

Assism edb Atller System (CAA1MS). TAMSS combinesabopec
pralUM and &Makel rac~wr equpwst to cupphawen or pcts*A replae balloo
foaxwlvns. CMAMS uses a compKMr algonfiin to update a mstecsologcal nwmesag for
a pbarposdion amd cowrm for ft w oinpe ad sne" fte bakowx was flown.

GpS GUidanc Round Thmiwpm ~gam m devlopi a riwibe of cncepts for
Vie use of &lbal posMMo*i syssom in a&Iey pwqsc~ile. The first phs to to
nm*iaunze OPS Wdchnoogy MW & 155mn fimtr. The system rceves GPS signals
dumnV fglat aMm"~ a comaw onv od -Ohwd hit versus -did het data. Furdhe
devolopaurmns wicntxh a mniaurem ineti ual m urqoneiW unit with a drag glam to allow
tar hipmve accury and a system to allo for rnwVe an dslklbn correchon.

thw baSlelsK e&wA r"a tinw baAfe dama~p -Basa" UVAge dotecton,
mcogntion. and cdumiratiaL

euudc WWW* - Mmee tunars ofr grea potenIal for deleck~i. tracking
claas~in endlosfIt uwgw af mb&atvd long-an. The RFPI progami wi use

a m sfi aMt w 31w pfmide *My wafiin mid targeti data for stand-off killes.

21Vt Cemturv Lend WWuiu (CLW) - Technoogie under WINu N itw have
mubystsi apphcsiy and address Wtelt. *wvWabdky, alfonieb~y arwooe*
bvwwmo (e.g.. wald" o h,.t bile, s*A~onhl awareness). os*&~eacdeployabily. n
tackWe mab&l. Parbublas.y relevat to fte Ir sqpport missio area is fte aukmated

acuatewe haridi capatilhY 21 CIW provides. 21 CLW combwns themnal
l~ag,1w rang. MWss doal campawmlograu~d GPS and soldier computr, and
M&ik Moi Owdi ~h digWa 02 net.

ISW*SC PAt for Wem*ess . 4c@*wo (BRWL) Advancd TechologyW
1~~ia~rlen(ATh) - This AIDL) m Luse itac and oilie advanced radar technques

Mnd ~wchnlo**e to dwwuuam~i powsnia sokions far fte Fwehnder P31 rq~et
The GRWL damonsutiaio spiwn huas wior detecton raige then the cununt
kWVPQ-37' v#ih radw.-d tab&e Wca2§or and locato througiipu greaWe than 100 per
n~'tioi. ft will provoidem~ptved classilicab-o-n of cou~iir W"re and wWi
sorw~aw4owly pwfotam fr~Aoffy and hoate fin mkwsaon s wail as detection,

dassicai &W an tacking of Owe"e ballisic Wmisie.
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Ma" fiekled systems can have thuur savic. Ide extionded by upgrading existing
capebifiss. Wheie somne of thme programs remain unfwdurmd. severa are mwovng

_ UPGRADES

ATAM OLca

ATAC AL MAT

0.35 VW. a

Owl Pole- k

I Foxes H-1Il

Waf RsiyPe Support Yem Veab* (WI) - The BFIST is a Bradey
conme lo a FS conuwlunuon. If rapbm the M9B FIST-V and provides the
mobily require to Ikmp pcaw with out Br dmyAbrwr&-vnmouW fwrtes. ft

_ iopaIsa navipatn and direction syatum an i*#grAsd sigh sytem Otha
provides day/ni&h all w&Wah visibil. rang huhndg and deuigralion; and, an

kiprve a~unabcf targe haow" system. BFIST mwna&zes effecivees cA
dogMa couvoiwwnmcm~ amon% nxmanue arid fum suppoi eements. Fkvt UfW

* UI Fie Support Tuim Vehic (FWT-V) - Akhough being rsplaed by
WWS in pean ofO thme. a*o, M981 rmytols wih apprwwnatal 65% of the Total
ArMy ladiuicasnOrs to irnprove both capablity and reewies" potentiay inckude
a iow piouS. tona a 275HP power Mm~. and an wuwWeGPS navegtow and
~Ir 1,o Windig syste. The goal a to kaup the Fire Suppoi Xkuam mmwio
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equipment on the MOB8I compatible with that on the BFIST. FUE: Power*&in

* ML Wp~oved Laumclm Hheaie Sys~m (LUMS) - IIMS re4Ace key
c~onip inhsm the M270 launchr in order to piovrde a quantum jump in

respnw n~ms VWd enhac launche surviability. The I1MS saVG MOMe than
one umma for both ATACUS and rocket msseons. FLE:- 3OFY ~W

*UMR hqWOVed Fire COMMo St~is~m (W-CS) - The lFCS provkdes a
complee modemzantmon of fte onbouhd navigstion and firo control functiOns bY
replacng Mey comone~n 0s1 vwt modmn miproved systems. The IFCS kkNunch
includes a kow-leve wind senor to imvrove acuracy with extende range
riockets. IFCS sill inowporate tos BU I BITE sdt-dmagoscs capab~ty allowin

fth system to be~e define etonich wd meichanical faiures. The result is a
reduction in operafing costs whfm nwangv effectiveness. RUe. X* 00

*ATACMS Mock IA (ULK IA) - (Fomedty ATACUAS P31, fomiedy ATACMS
ER). ATACMS ELK WA now fully furded. is a oduaonof the cuntt basi
niis"i. The payload has been reducd to approimae 27n bor*mbl, alloing

themasil to fly am twic ft preen ra"g. Global Position"i Syste (OPS)
capebiliy mnpwme missil acuracy- Future fnrvnts ~iclud iregration of

*ATACUS BloCk N - The ATACU SMBLsu affss 13 Bdikwt Anfi-aro
Subunions(BAT). The BAT engages mnoving armnored formations using

conbkuid acoustic and infrared sensor. The acoustic sensors alow an
eidremel larg search mare, #hm fmckatin targulu. The B3AT P31 wil be
icarp a Ned ~ino ATACUS BUGI aftar it is developed. RE:- 33Y 01

~xxx

FgWre H-12
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e ATACMS SWoA MA - The ATACMS SLKIA cames sax BAT Preplannied
Product Iroent(BAT R31) to appoximnietly twice the range of fth BUOI.
The BAT P31 smigages moving and sthtiontry soft and bard targets using
coritined acoustic. mdulirralr wave and infrared segisoms. The acomi sensors
aklow an extremmely Warg soarch arf, fthu facilewbng targeftVn. F~LE:- FY 03

*AIUIPO-6 Version G Upgr afe - The 0-36 Vrsaon 8 provides a nmao
electronic upgrade to our mortar locating radar (0-3 Versaimi 5 and Version
7). Version 5mis the vytwn curenty faided in most active and aM resmerv
fcIOmponeitswi. The Version 7 fmuldc in FY 93 - FY 94 downaizee the radar to
a HUMWV-only &Wiuato n adds the Modular Aimnuth and Poeaontn
Sy~.m (MAPS). The Versio 8 rmcr*am the rnmg. by 50% and cras
target throughput from fourf to 20 targrls per miiube. This W-lpmoveretIO pruents
alecmuics abom~ by uA~idkgV Fwebirw pocessin tUcdwo"a foro the
70s to the 90L. In adddwo to trie perfomiance hW1piovemnVU0. the coMpUte
sowna processor spc~alonSsldow growth to the AN.TPO-37, Flrefnder P31.
FUR 20"FYU

*AWIPQO37. Fluftikidr Bloc& I - "-7 BUO provide severa ..pgrades:
loading an C- I 30JC-1 41 aircrft wdmoi special loadeig equprmmnt greaser
mabfty tavougi fte modfied tracic suupeas aysim. Ionbsr targe dtection
bangs, mc-- oraion of a a"seeurvey capeaiay. reduced W.he alarms, and
u"4VapOve maftenance frmw cooler and dwroya" opr l4dIi. ME~ lOP? u

* AWTPO47, Fbeuder PS - The primay roqukwet for Firelnder P31 isI knp~~raneruge. The goal a to iocaft mortars and afliery to 63) hm and Tacthcui
Wass (BU)Io 00 n..The increase in nwqog &gamnst camnown a

necessagy to keep pace wil' Owe Wvoliston of long-rang vs~kr. .Md~Otwly',
the radar wil psiornc and damsty War" by 4Wp tmod&w. mAWt~r. mniLsk
Fraefuw.dr P31 wil be a majo cwtrbubx to tw~sr mim&. dehiwe an&a

oprations. TargMt bocald by #we radar can b2 aftached by ATACUS *ith
APADJ or SAT P31 wa1'adu a. Studes to esmam "h *kea~iiy (A using
Rft~sine at an OM eariywnktcueing srwcxr for mU~e dwk-ise systems su,-4N as
PATRiOT. THAAD.;-or Corp SAM am re Wdery. FME FY s02

DEM1VALs wre designd to red"c risk prior to END.

A * ~Advart od Md Artillry Sysemn (AFASYFutU&* Armored Resupply
Vsh'lml (FARV) - AFAIS and FARV rsmmain fully funded and Lurrentdy have

subsytems in todinology dunmonstratfion. They wigl ~ne DEMVAL ir FY 95.
AFAS/FARV provide IeW ahead technoloy for fire support. The itr~oduclion of
automaitc anwnunition haidling and Ioadi'g provides a qua~m 's1lap in rate of
firs to offel tOw drpmeovd quaJity &nd quwAnt of ti'sear amnke.y AFAS and
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FAiV.v hecNOepic olftwe suppout fmoderization, weM reduce mnanpower
rquiamrisand e~pWo technology to w~rwove rate of tie, range. reksabity.

accuracy. esoiensand sufvwabdiy. The AFAS bquod prpopeat cannon
wil achwiev a numxu~m nirnge of 40-60 kmn wfit a rale of We. of 10-12 rounds per
rmhk* aMowing one Howizar to provide a 4-8 round smslioWIP'lla
capabdity. AFASIFARV is a technology camer for future ammnored vehicies.
Tectinolloges" wdh honizonWa integration potential include: decision aids,
survivabiky e-L-nhancmeM nks and advanced inegrated prOpulsion system. The
corvtsned crew of = sixpreemts a 113 reductmionm margower owe the current
M109 sytm. FWE FYd

AFA&WFAV KEEPMN PACE

Figur H4-13

_______ RTIONS AND VtUDATk=N

J Fig"r 14-14
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SAM" A bwmar SRmenp~hnd Prdu hin a wm
(BAT MSI - MAT ft~ mcrmes th 1hw~ in of basic SAT. ft mceoae

cspb~~s&oft~ dingrad mowete. F%'idd to be carned in ATACM SiBmo

UA& it adds vesaftWy &-W %mfliby to the "ee tres prgrm. FCM "Y OX

AMD MAPACTWWNG DEVELOPAMEN (END)

These systsmwe a.pkarwud for &-fy wOf EMD dunng the POWEPA peno.

4~~ BE 0; A MAMUFACTUFWEG
DEVELOPMENT

rim M !.~ag 0, 0' 40 0, 060 as

AAA

SAT r

AICAS

IN15 Sene " OW Meo AWMor (SADAM) - Te15w SADAFVA
oprow. contais u SADAFNM in a busnopcms carnri. m

**we the Wi77 nmchanical or the 1762 e~tcwU t.and isdbee
v. sam= maier as ciher 1556nmmuos Thu I 55mrn Ai-Mha
*xcmded Operational P~LwisDcmd(ORD) requremnfts in teestVi.
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The MLRS SADAFW M3 is currently one of fth competing tectinoo-aaiifor the
MLS &maW Tact"a Roket (USTAR) plogrm. FUE: MIFY U5

*Extmnded Ron@@ W.RS Roclm (ER MLMM - The ER MtJRS dAler greater
rae. -im acuracy. and reduced grumm dud W". The warhed
payload is reduced. bte accuracy 'a increased by ncrpoa a ow-level wind
mneasunng device and a *soft launch.* Ttw addeio of a low cost guidarnce
package to Oo~r"v effectiveness is being cmvsidered FLE- 10V W

WAULS Swmt Taciolo Rocki (USTAR) - MSTAR wi be a robust email
muto roke pV'Y erfl~oyed agis coiamuirft Uws bid cp of
attacking other moving or stationary, hot or cold targets The minwnons wil be
delivered by the mdexnde range MLRS rocket. Various smart submuniiou
carledates ame cunutldy being stu~did FLE- Ununo

AdMvanced Toemd Cannon Ardlllm Syem (AICAS, kormlry LT WTf 156
Howilai) - The ATGAS prgrm a corren~y "w'in options for a aightwaight
155anw Howitzer. The Armny a cooperating with the U.S. Marnn* Carps to
identiy a 155 Howitzer which weighs apprmdnvaty 1O.000~ powide, can achieve
30.40 km ang~e wilh curium rocket assaid prok~s. and can be highly
mobil. Thw ATCAS can' be umnplaced wdhi #ire nw*, &Wi wi repiace the
M196- F(5 (hdhuu"

*HOt M, b1ity1 Ard~my RAMW SYabMa CAMAR) - HA RS is based on
the need for a 6h~ter wurqfl nmo deployable roeJW &ýhw MAI cani
be sent anwhere in Oie wowW to pvmb do mh cwin, %%& lwIL kmig-ý-V
f irms at lie very bhsgfning of a coudhrA HUARS, a k~Q4A~tr*or M4
MLRtS tandy ot msxuion (UOM). w* be C-130 trrW-l, to Cw~sm~
reokcalion Witi theate. IUMAMR wS ir W% ~iwe WO&M =ý i a
maI*wmunCrew (* mme. AM- FY o

64 WHYA *as

Figuis H16
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Thme payofftorRDA ispang quaVequipnsd ineV hands of aodw.
Mi~era rw rodctora, 1 i di i i opema dm. w oalistoensure tomoowm's

tost d the systemns shown are resourced, buit the scheduied procuremntd for
somet has bee n moed wthui OWa last year

AFM

"LOTPA

eTCn c"

At

flTM ~ ~ Fq H_____17__



.Advanced Fiel AMWVer Tactcal 01a SYSMe (AFAYDS) -The AFATDS
broadens and modefarmzs the AAmy's Fir &Wwoa Corvunan and Conrol
sysam- AFATDS provides agometied hire support for plurWVu Mnd xec~uasn of
close. couritedve and 01stdcbo ope~rations. AFATDS a~ra~~

-qlsmits a commaroder's iptamied gukdance kwr plannig and SxeCLiuo to
4%ckide movemet contro, target vaje -nlyis fare, suport coordination mWi
alack. AFATOS performs aidomabon fuicbons at &Wy Ieve from corps to
battey or compamny. The program has experienced a one yew delay due to
hardware and sofwar* problems which surfacd dxing Force Developmen Tist

andExermeratrn.The execublon speed of tie systm has been greatdy
iniproved by pouVm the software to Pin' on a Rleduced kIsbutiicon Set CoMputer
(RISC). RUE: 4OFY W

1 Ll91elg Fix~ Eniry Device (LFED) - The LFED wiN be used by
platoon fovrwan obsenis Mnd h6W artilery aerial observer to comrpose. edit
uawnmL receve. sawe. deply mnessages. and process daia Lied in the conduct
of firs supor operalmoms The IFED is aprmaayhag Mi. Esi of the FED
fielded to our heavy divisionh. RFE- tUnhmm

W" Fie Supr AaM n Syslan Mrgui, Corps mWd Wvaty
(ISA BCD) - IFSAS BCD roppocs Ow obsolete Tachre hardware wit the
LiftweiV* Compria Lkit (LCUJ) at fiel aalbiry brigadies. and corps aid
divsionl artery hauaes.The LCU wi rin AFATDS software uitan feieded.
The software is being developed, and hedigW a angosag.. FIM 3QV 66

* Muple Launc Rache Syso (ULRS) - Funiding for procurerment of the
MLRS buuidu ends ahwe FY' 95. This contet proven systm wil rarmin t#e
backbone for long-range courerired w~i Owe mcbv cowoonewt~ Fiscal
consumrtankcsmrady praciuds thekhg o iem =a. *ve RA- Y1

-~~ * Howlto,155lme. MISSS- Funding for; pcwnr ends after FY 96.
The MIOWA Paledr i exknAm Ow range of hie Mil09 senes hoaile to 3D im
(using fth M prapehi chare, wd rockml-asa: proecbies) and armalss

-Ywits to ma o ntad-co Imcbm OWa kwasw smWvabiit ard
r .:urep Env *uu:. Fiacal consbairs cumner* pm3dukmi filding to arie ntr force.

RML- FY903

*Howitmer. 155amm. MIOBS - The M109A5 adds a mowied armarmen
systmem which a #he sarne cannon used on bie Paledin to the M10SA4. The
systemorovides iwilrouxsm ctpoomets over tilt Ml09A2/A3. When fluly
funided. the M IOSA5 wil be fielded to National Guard uns~t which do not receiv
the Paladti. UE: 10"Y 2
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NOWDELOUPWWA~L 111MB(WOO)

-rcm cG-twihe. This nonnay mews~ modem eq*awmer reaches owr sobeim
moe dWkl. Severalchangeshsweoccurred mIwacig &auig thelasyear.

NONOEVELOPUMNAL EMM

L.WAE"y- WI AUWA

* Ude *sumlHVh*9m Gmermvr (UN) - The MHG pmwdes, addb~nal
* * ~ capailyo wils .u~e ~i ie MomlgicalMeaeurftgSysoem,.
AtdfM*341 mid subi me eaipmmt AMh toe UG siihciin hyc~ogn gas

A ~~acm'my requied for accurale prediced hue. WIM alo wilt CAA=S,
TAMSS. and MS awe saw"V~ acurmy eqsmpnwd for Paladei mid mVie O gw fk

* w suppothVe i~mrved samoy &f AFAS. M&~ SY M

* lawlsa, Ligl~welqhkTamed 105umm MIUGI - The Ml lOA1. a towed
rn~ ~ 40M L.L -Z- I ... :- -1-.~ .LA- -4~ ..

143weew owtunuu rw.w wvq uy ~aw C! O W-vw*w U, r k" I-a

emplwmd anW displd withi three nuwtss. It has bw angle high angle and
drectf Iv capsidlitin Viougli 6400 mils while mouried an a frinng plufform. It is

Isae trnpoitablo and air drtpabe and con be Weid by Aimy UH--60 and CH-47
relIcPA-. The prue mover is Owe M1097 HLMMW. Production Wundng for the

MI I SAI has bee Wnitmdiad; N has beew fieldd to only 55 percen of th
l05nvnwuits. R&L: 1OFYNM

*Muniw Velocit Syafm (MVS) - MVS replcesw & L9 Vie aW6n MVO ch nograpa
curreriy in use. The MVS provides a lightwoighL modida,. uman-portAbe system
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capable of rmeswwig do m~uzle velocity of all types of fbold addlery rounds to

nntdadtube co ndimons. an cnuA ihtePaladin onbomadh
coriWro coumVLr. In non,-Paladei uinits the Battuery Cvrmp~aw System and foklow
on systems use fth do&a provided by MVS to achieve requirod wurecy.
Procmunimi l has been delayed as, materiel developers select th most capable
*ysism- FRiE' 4OFYW

e Gmn Laying and PolImmIn Sydim (SM.P) - GLPS is a comnbrid Global
PosdOw*g Syslem and azirrulh gyro for pouitonmng non-Paladin Howitzer.
GIPS also has a lase ring finder to accuralaiy Uxce each Howitzer positio.
The GLPS allows reductoios in required survey peusonnel and equorrmnt.. The
savirigs in personnel and mai - renuce COst. Corrpard to the cuWWA suivey
syssem Positon and Azrimh isiieiem"=1WOi Syssemn (PADS), means GL.PS
reduces cos while it increase capatility.

WF - FYW

'91 -i9iet Luau Deelgn Famrnge finder (LLDR) - LDR is a combined
laserw rag tider. Uwvnol agh aid laser dosgr~ti fr the hW forces. The

-uw fihsisd "sa Grouweictii aer LocUalor Vesavtor (GNLLD).
isoadds"ed cos to maiftai, arid too heavy for practW al ranpor by
dimowmd troaps The need to desiunst for Copprhea or Air Forc
dieremd ~ nm i ow ons remiir.
FE Unfuded

WWoiekmdxgftor Arny ark z bn has docniaxed, tOn fire ssppoot conwnunity
has meinrmarned hmding for Vwss syulerrs moot cop"bl ot wgpmrtin near-tem plan
mrid ftho which fcom the basis d1 Force XXI aft"r.
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SECTION 5

iRe u~mport biwAV focuses on .Wv fu hinig n r- n

cornbined eans training. FutUre tfamin systems wigl increase the use of trak*V
devicas which aMow irnproved rousii wih reduced costs. In Ithe future maj~or weapon
systems will have onboevd trawinig and uirnulation capabiliy known as Embedded
Tramuing (ET) which can provide indivdual crew. fiincionat. or force-eve susim ent
ba"V. Each AFAS/FARV wW hakve an ET capabty which providesssamn
trMVainn n operations MWndmuirenanc pro=Wmre. This ET capabdity wl incxlud
Md~kted hisractve Samulbon, (PS) prolocok s andcounon terrain deatabases pkas
viumland voice technol'ogies to ensur cmet* wilh the famidy of Combined Aims
Tactical Trasiers (CAnr).

In addition to inividual and crew training, fte AFASIFARV wd provide foace-
level tra~irg from section to baltabon and "i have die abilty to scce~cnario deta
from othe systems such as the Family di SimuAstios (FAMSIM). AFA.SNARV crams in
towi motor pool or dam-in turaing ame wA be abis to puilicpeta apin lces
toice-on-fore trainin exuacaus uuVn dwa ful range d ofr :v- cabnd rneion
phavfi sysem am wWiOK ienKig aMR"*=i mid tutml md wdt*W wea r an

tee t cmbet syterm smsocisld with coneltona %el

TRANWAG AIDS DEVICES. AND.AOR 414TAMLATON

* h~In add~on to £yUs~inic b Wi dsvices the Hinlku Ground Support
System (HGSS). an eye oae lew desonr &Wd range tiner devios for um in
MILSAE S 11 exarcioew rapkane die GmundWVhicuLer Laser Locsior Dusovm
(GVVLW). The HGSS is to be used at our CTCA and at USAFAS. Six go to each direc
support I 55rrui baftalion. ofthe to Ohe CTCa and USAFAS- MUE- 2OY Of

AFASIFARV wi leadfire supor "Ownem to the fo"utueo Force Xxi taraVnn.
The goal at F"r Support tramtings to wtgMte all mensnir of the Froe Support System
of SysWns-to include tage acquisition. corrunad and control. sustainmeKntmd
wesapor-dto the omrehensi-e Uktinn system of tne fMire. Only by ensuring all
area of Fire Support wre included in tie revolution in tranin technology can we
continu to provide tie overwheknuig fires nescessazy for victory with mhinrwriu
casualties. For fuvihe informmbon on Army-*Wde traiin indabves and issuds, and a
dMAWle expanation of fiklding and fuAnQl status consul Annex R (Training) to tdus
pion.
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SECTION 6

CONCLUSION

The rolb d the Army in poviding deep pecsson strdca for th poin force
com nde i& clearly slate in fte puW doctrm. Canrnt doctrie allows us to enhanc

our Obd"Y to appl combut power from muE~la dimensons m the sme awea of t#w
balhlliel inutead of'reseruwig vanous amea for seicSeevicu. The modemrAzabon
plan Laid ow in POM 98-0 provides tOw Army with a~o~d capabdliie to coniduc
Wwti~ction fires. BAT. RAT P31. ATACMS BLK If. ATACMS BLK ILA. HIMARS &-d

* ~~Firelide P3I ccinlrixiN to the poit team by enhancing our capabiliy to Strde t
enemty at inceasing deplhs. at grete tempos, and with greater lethality.

The AFAS/FARV systemn om~s _nprecedented cneraonof fire power to
shape thclosehW whledeveloIngk breakthurouh aorcvehide iniviokogi wilh
wider applicoton. The Amrms abday to win "h couwwrflr batles afurthe enhanced by
fielding SADARM, ER W.RtS and MIRS IFCS and UAS. Do oe averE le of #he Fre
Support mrodernization plan ae a balancod progrun to move Army indrec fire systems
towal d de syslems m"qWe for Force XYJ.

B8AT and BAT P31 wWi ATACMS BOckK Fund deeopmerawnk of MLRtSsmr

_____________AFund ATCAS

_________________ P31eld HDMARS until FY 2008
AFATDS Field MI O9A8 toD 22 feqtuirc units
I155mmn SADAF*A FlsMdMilgA1 toalm reL"reduI
MLRS WFCS nd LMAC Field FAASV to an raqt&W ud ws

ER MLRS Fund__________________
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ANNEX I

AIR DEFENSE ARTILLEY

SECTION I

INRDUTION

To fuIlN the U.S. National Mkgma Strategy the M."4y must thwart am
aggresm #wough credible dalerrence backed by rabLmu waihgtsqig capababties.
Should detonune fail, thai wImlay must be able, to "~j an win our naikon's wars. The,
Army Chaet of Staff doircs a farce mmnzai straltegyO tat enum theAm w tl

* in qucd* w~lt muia~m cxnkm

* mantai Land Famce Dcvninance; &W

* meat Me challenges cAft1 21sat Cenhaxy (Force XXI).

The buiatlfeld of 1te ftiis wU be caaedby last moig force a
vvpecedeund kisvay. Decliningreeowmves wi ne sialgreater rewiceon hig

teich weapons to ofset rsaw~aon in V*ts uunbe of forces dha can be bariacji to boar in
unmes of cuis, in a world of rapidy proWWMarjn weapons techolgis -2-- acu-1

uaconventuona wemapons capable df producftng ma casu~ak"e Ohe Army must be
prepared to deter. aWnd defenene fails. to b^t To ensume our forces aird Wleta
systems-which ooatnuW to Via succes of Laind Force Domnwmvoe-&r* proiactd fewni
air mWd nuaile afcks. a capab*A Air Delense Air~.y (ADA) famce must be on ine
smme at fth star ot a ensis. ADA force awe key plinyss in fte Arny's sab-idgy of
takin out the enwefty's"- (L~e.. UAimaised Aerial Vehicle tIMV). woou wad

recann~swu e ubouprn, andl sakthme) to ensure our ground forces twe* he
tq~ reedomn to matwerw an the bafkri

Chwaginti orce cwoionand moeuilzation. as well as fte sli in
orintaionciour Armny fromn a forward depkr~i! Pd to a tNef poaconpm*r. r

canseqiuncas of the *uckure a~nd funding drawdown. Addeiona~y. currant globsI and
rknatoa bumL haave influnced diw dmretmo of miiluo modorrm izan. Changes in the
warld fthra haver brought abotx a pIxofound r~e"vaI~ ot tho robe of ADA.



The inasion ol U-S. Army ADA is to protet '~m forces and sole~d" geopoklicaI
AGSOW~ from mwia MUM%, nws"~ akhtcA. an swwda"Ue. our Sui~e"" In Op towu
Dow~ ShimsdUDeazwt Stlom (ODS) dwmonstvaWo how s~w attack~s can detnomrat e

arbeaveam i an oity to='c Owda hua no cisdile ak dotem*~ ca&y It mih
th tarm~u bw~W Wpok" mcacuipct of cram*e arndu*sutcal

bagwuc misus Aa a reaud of ODS, Jf in~aiy faices reognize the tNrtance of
bomVg abie to rwqate and cxxAwOwutts air aid wwsaft~ thrai-

Air Oakw nseMdry odrleiruzation su.ppoft a!l of tn AmV~ nscdimnuatmr
obiactves. kbt pdmma*y Project the Fome and Win te bicrmdibw %Wa. Thmi Amwx*
deta"avs M pmsa the iaor' toi dhe major ADA pngmgan "ha skpo,% Um"
abpwvus. nswwmg our AwnWys abky to aitiai ** cm*mM goai of Lwd& Force
Dorwick. It is a strakegy wio r~owuring. daveloping, and tssakk a Usmr&d &W ready
ADA law&S tit sppont W se Nataod ?di~y S~atug. It describ"e the Armys cwrrnt.
rww- &ai fr-temm p~ans Uor axawaos d* Ow Am and kts&,At Def~ie ptogtams. For an
iridopM~ d*mtssmo al mocernmum~ *oWs "n V&U& in the Thwe~r Masi~e De4.i
(IU&D) aaa,, so Armax J. mowr~zation oAwis fo~r the N\iboW-m W- Defene (NMD)
mm~ can be found m Aneox U of M~A Pier..
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SECTON 2

WARFIGHTING CONCEPT

The miir component of the Nabonal Mdiary Swateg% focuses on the use of
miliary force as an elenmn of national power. The mdiary fultils four fundamentaJ
reqwrumkent of the National Wiaay SUaUWy ensuring strategic deterrence and
defe, exovsing froward presence in vitao areas. r i to cries.
and mmg the nabona! capacity to mconadut forces. A credibte Ai•r eense
AnWiey force is a fondaT e deerem to any aw or missle atack because A causes t
enemy to weo very heavily the polentil c equences of a first strike will do
nothing more than cause an ovewheekwg countenrdlack by the Unded States and s
allies. If deterrence should W. Air Deenme At is critical to: ensure safe arrival of
our forces egto a toat: provide a protective umbrella over them once in theaer, allow
ftedom to maneuer on the batilefoo and. povide the requi4e proection to

Ssforces.

t low we fight and defea current and ktm &W and missae systerm ta
represent potentiai a.r fheals to U.S. forcm and crical ass4eft throughoW the world is
*rive b, Ow Threat. Joint Docbm. Army Doctrine. and the ADA Mssion.

T L The tphnry d that must be cowrmed by ai de6erne forces are
depictod in Fox,. I-1. Wwu,;,, paa ADA forces were pr,,m-ay concernwd with dhe
fixed wing threat futu thre -foe, mrem on roty w",g aikr=r. 1,, *-. ciume
misAi, and ballistic miso . Racent concern has focused on the control and
Mr postion of nAilary assets. patticuiarly wisapons of mass dwbituan. Prolieatin
will increase. wit emphais on saims, upgradss. and cnversions.
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ellf Give U5M -Any- Adversey Could Buy-.
A POOR AMA N'S AIR FORCE

9iw 1-2

qIs weqon af tulomsulnt 3i TEL#hc

to loato ~ sowcs from which to procure suich tacthr AMogues. oir even one actual enid
ptockicts of i echnoois For a relatively smog mvdei ory rgoiq a
procure from the WNendeigvm worl epom maikA a Toot MsnVs Air Force. The
vanety of el syaftvwm toM can ba bought VAM 5MW as st~nm m Figure 1-2.

JobW Dooins. JaW P~b 3-0. Dockv for J*W Qpwakms disies, air dellensIe
-sf to pautkafa in tie aemiopa deknhe missioni throughi syncronlized.

ktmgraled oirwt campais aridu~ maorperations. with the ovoidl goal di cuxuasing the
total ~ 0 VWsciena *ftejo force. wh"l prc~cin focowe capabftne toa preuset no

SGIRM or v~eaisfor an enem to exploit Emrly entry fti'ces should deploy with
agihciang oeganic ama suppo.#n capabiise to prewvne their freedom of actiont and
pr&A oe a foe and equqmert tram powtetal or wady wombat. The Jolt Force
Conunender (JFG) with notmially want arwand mwAudm sazpe~riy slly in the corndut of
po opek-abon& A4d&oul~y. the JFC wil wart C41 supertorit mnmmdistaly and. spun
cor&Wc Is it nesewy precurwo to this supenorty. Thie JFC wil use space assels to
observe anid asses the enemys nwn~tins, capabilines arid onwhile conicuirrently
dprVingt this enemy the abiliy lo Ls. his spc- asedas" to seek swiiar
irdonnmabon about frindliy forces.-etalzto of the enemys weapons of mass
dnusiuction (WMD) as also a key goal of the JFC. It is not only the sheer kAMi powe of
WWD tat nepriesen pmoloundl efmct. but mlso ther operational,.scolgcl and

poiia n*&:t any oi which can affixi strasegi objecives and cwinsgn desqni.



FWiAVy jon forme must consider roeaiywv~h mu*mtinabm forces, as tOe trend
to operale in a com~ined ewvironneten becomes more prevalen. f

Anmy Docbrhw FM 100-5. Operitions, June 1993, focuses on the Mnlegiaton of Army
operations with jont and combwWe forme and on the funamenrwatals of force protection
to ~npmwinw Nationa Miary Sb*utegj. Protectio of the farce during ea&4 entry
operalians is a key Gimnven of our National M~ary Strategy and an essentia objcivem
of Atmy modsrinzaaior Once in theate Army forces MUMt have freedom to mfaneuve
to ecIveve fte goa of Land Force Dorniance. Effective, versatie, and synchronzed
awf deftnse capabibbas wAN provide fte required freedom to maneuver.

ADA UW~La. The mission of U.S. Army ADA is to Protec the Force and selected
geOPOWical mets ffrom aeri al lack. missJe attack, and swvaiance. Doing so
ensurs tha ground coi narlm'dr can dominate baftt space to achieve decisve victory
by winning quicky wAh mewnir casualties,

INTEGRATED AIR DEFENSE

IAII ATC NOME ATTAcCK. AND ' II

Figure 1-3

Fo Praocdin 19siatn&. Force projeton operations normai~, occur in a
sequence of stages: Mobhizaion, PredepOymi Acbv~ies. Depioyment. Enrmy
Operatons (iiidudin expaniwon and builfq). Decisiv Operation. Postorslhct or
Paskgiini Opwrations RadepioyrnenL and Demnobiiza-licn The s"W6e often blend with
one anothe and are sometimes contcurrent. On "w contrary, ADA forces Jo not
perfom in stage.. ADA forceb must provide contbuous protection for the entire force,

1-6



O mn synergy with -h and mulbnationai air defenre eleements. thkoughoul ag Phases of
operabwnu.

/ ~In anmed coriffcts, ADA forces are required throghouit the theater of operations.
9~ sinAlaeosl ntakriniig strategic protection of the United Staies. ADA

weapons which may be ernployed muclude high to noiedum and low altitude air defense
systemns such as PATRIOT PAC-2. HAWK. St*ige Marpotable Air Dekense Systemn
(MNPADS). Aven.ngr anid Bradley Slinge Feghing Vehicle (BSFV. with, fuhur
additon of PATRIOT PAC-3, Theater High Aftitde Area Defense (THAAD) and Corps
Suftac tc Air Missie Systemn (Corps SAM) systems. In order to ~inegrals fthc
vystenis. effective neaw real tirne C41 mlormation is neede to opla ze kmvkkdua ADA
weapon sysiem periomari. kutemroperabuity alows the Army to figM as pait of a joint
teamvi ADA- cumnunucambons systeimusmt be comnpatibe with joihnulbairionai
sysems and operatle in cornrnon. share data deishtition ardhdactures. Setsors must
providle an inlegrated air picture VWa can be distrbuted throughouti the batdeleld

Dspo~usatmidEnay psrtionsi Ideploymns where the, thwoa of aerial arvd
niisd allacks exist. ADA uisdeploy with the wU Simsore Due to krkded amMif
capability. the hg0s multiteal capable syslaems such as Avenger arnd Corps SAM are
the prehrd systems for early deploywdt.

Early deploymet of mniaie defense arid cwrReouiwe.Sunmveiinuci.
and Target Acquisition, (RSTA) capabdity a crucia to the success of early entry
aperaliwai. Deploying forces awe most vulrierable during the suital slages of the Maild-

W i~~u. Theate Walsd Delense forces establish a two-tired enclave (PATRIOTITH4AD.
Corps SAMM4IAAD, or PATRIOTICorps SAWUTHAAD) to prom the kVi. ldgw ams.
geopoilic~al assts, anid thw dsbdnw l forues ageingt beltib and cruis missiles.
Cosmrer-RSTA 11MW deny the enmy targeting inloemahio which is key to sustawk a
productive aerial or missile aftdL

Corps and diisionýl ADA units oom 0--sWThsirMismim Defense forces by
providciig protection against shoad range tactical mkvkwe. crises mauisies. fixed wing
(seker- and helicopim, and by lImftin observation by UAVs. Counteuing threats

sucessulydumVi dqplomen and anrmy operatiori requi resissile defense asets to
eaithr be forward deployed or deploye with the firit adits.
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AIR DEFENSE IN DEPLOYMENT AND EARLY ENTRY

-I 1 ALLM A SAPT 000RATW

4&COMMM C~ine"ASI ~iW

Expwmlsn and Baidup As #we j ointce expad Owe ldgmmt area. ADA
LIv4s continue protectig Vie forme an g~opolitisl assets,, &rd deny enemny
fix .- 8-- Vvagou~I. fte aue di peratiorm. Thred larcmesv it j -mnp to
dLisonin #orce sm~ aid locations etiwigibs, numumaril.an doid inions. The most
Mu*y source of #W inoumehon a fte RSTA LAW. The enemy will La. d intellgence
to &red aerial and arillury sbiws aenim borew massed aong thei routes or in

As our forces conlinue to buKd addiional PATRIOT and Corps SAM systems
arrive to aamener the nbil fthater dalens. THAAD and PATRIOT continue to defendl
air and sea podts of debakation and selected geopolibcal assets. Corps SAM
transitions to protecion of maneuver forces. moving into and withi assebly areas.
Forwad Area Air Defns (FAAD) systems (Avenger. BSFV and MANPADS). in
synergy viii Carps SAM. screen forward aid to Vie Pflak of assemnbly areas, denying
enemny aerial RSTA eflorts and securing ttbs eleent of s~upnise.



AIR DEFENSE DURING EXPANSION
AND 13UILDUP ____________

if~"lP0"W*A=%"

Duch"i OpudMGM The lorce conwvwndm's goal w to achieve a quick.
decisive vicloy uith mirmnum~ casualtie. The nuswmrt commande seeks freedom cl
movenwit an the batdulebeW to expWo his albfty to mome last and concetao his
oveivmhenoing 6poww. Enemy RSTA UAVs vdattnipltiodsftmwrie forcewloaios
shonnths. movements, dook- Miows arid aoetives. Thea enemy wA seek~ to larcli air.
miesse and auliery swime agasm moving fotem- ressv aw oop irmibon;

lqc nifuelogard ream*Vn pools wid choke poaft. Adidianaly. WWha UAVs;

Once decisive operations tiep. ADA tumi vacua on amnyorig or Wmug RG I Ab
UAVs and defeatin aMocks by mcraaft and theater misaim.. Corps SAM and FAAD
sysmem provide coverage to the Carpse mneumuvervig forces aid critical asaets, such as
fonward rearm anid feLing pakfs and paler"a choke points. These systems must be
piacd cose to the kIm of departuro to ensur cwvrage da mobie force fmowa into

* ~~geopobbcal assets areqwo-ed in decisiv operatons. Once the docasave battle is
bqpma FAAD systems become eve more importrt- These systems will be positioned
along moules of wadvane. providMearly~t warning of threat aerial vehicle and

4 , ~~corauious air defense for advancm1 armored anwd ndmecaned farces.



The puMary theat to amaiored and mehaiedIwcsm ino comtkae is RW
aircalt. To counter this threat, BSFVs accompanying mneuvrw forces are posedoned
with hoad maneuiver elemeants. and weightted toward the flanks of fth formationis.
Avenigers. positioned along mties of advane and to the maneuvering fomres "-ans.
cowler threat RSTA and Weha UAV somei~. MANPADS tewns augmntr Avenger
coverage. Ground-Based Sensors (085) provide cusing formaatmo to FAAD systems
stippo"m h force.

AIR DEFENSE DURING DECISIVE
OPERATIONS

el ThE CO~aw

uu-e ywrium annmi? CRU ASUAM

P o~ Rsdmooloyi DurIng pOWWWOOc anW MdeployMa qpertio
AM W unt -rvd force secuty ward proverit surprise. This ensume unimpwiod

-IVc anhutika of foame which romain in the aea as wel as unopposed entea1dabw of
faucet no longe reqswad. However, because hostilias could resum~e at mny time. At is
vita L wt frieniy Luces uremain prolected #vtghrouiA such opera- As. The character oF
the threa durnig fthee stages of operations is akin to ftheals f&- 3d during witty
opeations, although the rvwnber ol pkatbms available to fth em iy are Mely to have
been reduced sigiiwly thoto attrifion
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Op~ronsOilie Than War. ADA forces may be deployed any tune fth threat of air
and missil, anack, or the fboed for ground-based aerial surveilance exists. Because
ADA forme are defenmie, deploymentl of Owe ADA forces expresses our nation s
resolve withou being viewed by the enerny as, escala&iq in nature.

A Sl~iewaicDebmenw In additin to supporring the force projecton Army. ADA can also
orrig i :AL. Ianl to saisgc i duuinse. Future adversaries may launch air and

missile sb~ antnational leel comnmand, control anld Con11IRuvcabonS asset t0
disrupt the ef feci nes of coahlion war~hgbing operabomi. Such stuicas may also
target nonmilitary sawes as evidencod in 00$. ADA forces also have the specdode

opeatinalmison of Natina Niudie DknenutaMthe threat of accder"a.
wimuiorieat or iAed shuiem agakms the U.S. with iecnietlbailisic mnissies

OICBM), ssa4auwided be~ti messies (SI Ms.~) and sale~e surveisnece operatons-
Lwbesed weapons. sensow'. and convnsnnd and wInual sysurnis muct be fuly
vinegrated inito a tiered arhitectur to defend againds bebisbc nissiles. AnfiSat*AUi
(ASAT) opeations, designed to negate low eurth orbit WMea satellies. wiN deny the
enemy's aboliy to utiize his sa&Wlit assfts for miltaa gain.

TallokV the ADA Faroh. Air D)elens A""~e has tailred ft systesT and the ADA
* ~~~force via itie 7 otAW Army Anahyss (TAA) and Program 0Oesctie Mernimrmand, (POM)

processes to couW~s ftea lo our coninigu.-y *wows Cow*&rin such ftfeml as bss
141 IN by gmroun based systmm. The Air Force has no capabdiy against WMA m

AM fte tem~in phas. due to do~achmo dit-culbe and inadeWziat k~i po~wtis. and has
hiuted capabily %avdau CMs. UAW, TASM. &Wd RW amcakt Cnmrnise ~ I a nh d
TASMS. paaticiia*j low atumb~ nmisws ame dificu to dct ad ki due to Ithe ckAw
of the earths bsckgrowid whenMwed burn an airan2. UAV and RW amircat ftm&~t

* ~~operate at abudies mid be""in uwhe aW to aff combat is doctrnalY avoeded The
I ta---- -,g df owr rowd4uwaed air defense force (which cori~mn through uw "
TAA& as we movek. Force.XXI) is dnqsed wihO VieriJi of mdic~ig thwn s~~mistic
mWn corrmnplsmeny to joir ss raab im e Wh wIm redwdnrtr snG ckabteiv's.

Sumay. DA anrukmrsk~ocaftfdor to Vue Anvf olj~c4%v of decmsw'
vickory win mrniril casuulis in ftrc projclion 4:q~wtiow nsm opewatior olft than

* ~~wer, and in stratw Muenwa. AIDA ftwxa are Womiole; tVW ccntuAe to conitrol of
thb skies. provti@ suflicivt twev prtxsdcori to ensure tactia forces hav freefoti to
impewer~ pontect cunic wti~jig cpabtibmw &and delend key geopoliical and
populat~an areas wiltn Itie tv Wer albed countnies. a" the United Stats. ADA
suppor ag the Armys modurniwkn obkactves. but pmuimay Prv~ta tho Force and

A W~'Ain fte Irdgmatin War, ftus etzuyig Amnerica's Army mwwaa Me~ t ability to achie~vu
LOnW Force Nvenmance-

................................1



SE(MON 3

CURMWN PROGRAM ASEWSLUME

This sacbio provides a~ssewnets Of the Program Gbed~ive Mmrnu
(POM) FY 96+-Y 01 resourced ADA forces and tOew assocxaed .modriao

programw. The program as1ses1m1e- n arm WLaad an the threat capabilfies. ArnylJorst
Doctrine. thmoernzto WWIe of forces roursdto be availabie in the nowr-,
mnid- awd far-tem.s and eslabished ADA misions anid ireqWrsmnens The resuits
iderdy Wtengths and weatcnes in the ADA force s atday to meet its missin
requikervLqU. Program~ are rated as tamos.

RED - No C44at- Onists, or is msuffickWn to, defea the ft"ra or provde the
eruqArod sa4port

AUMBR - A ,ned c~bity or qumn~y exsts to pdronn the musson; and

GREEN -. dqaecapabiky anid quisitity Oxists to perform dhe mision.

AseesWmu ickatgy. The masmnwim process is a systematic: oopatiso of
ADA aimid -awaO cebibus &erfIg dwre 6im&ct ime frwrrus ner-wwo (FY 95-96).
mkkwui (FY W7-00) and tar-temi (FY 01-OM). Them assearuIs acount for growth in
sy~se cepablkies and qumrifisis as curreily winded in ft POM and EPP. The

Mses~mer-6 aiuule the capabies and quanif1ie of systems required to pnrsct
"dwy entry opeation. expuwion. do="iv operations. and sWatWi protectio of the

VW~waxW& Ai r n missions aid W4 .WOMeslwsae depicted in Figure 1-7.
Tfw ADA k!w mu be sadtieriy robust lo #wpd h abfity od the m~try to *wi
tno reaMi sin',arucaus tia~jor regional o~is
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____Phas isio aalli eafflukments

mme

MOW 0 folf ft WiU a ý ab 00aog.. oe

401 d"l WWA ondAt

&A- wK 400ý

60M -Wu m mk~@m

Ra
Cumiv seen, The cununt Air Osiens ArieiV (ADJA) force cowakw. a

conilsmewtWa nux of ky* jr. uamh to high alit&f aw dakmas sysUms suppoflhd
;1AE by Wreproved GFU -spaihka. Kry row or kr~eved r~sbvu~ itW bega hofasdt dwing

FY 94 wmnclde FAAD Gonuwimi art, Caftei (C2) Biock i: Ligh and Speia Divison
Inuluin Sarz:or (U~DGS) "~ Uaat PATWdIOT Chid 5hponim PnmgWa (ORPYfGLziduic
Edmunwuig Misai (GEM). The An, gin syaie.i is taidedito, mos divson and
corps wft. as.d4L I 'Iradiy Si&nwa Fioiing Vehiol (&BviaV) is f~eded to most heavy
ciaviio ADA baaions.. HAWK aid Chapsarral Imase al V3mft have been tomoved
friom #w awfti i,-wc- wrd e int Umth National Gu&,,L

Early MOe Wpoyiw Opinont Eaxty depbyjing ADA systers include: Avenga. to
Wxaaaduy 4K. sealand heavy; divsowns pUM corps elements: MANPADS teams.

LSDIS. aid FAAD C2 to acconqpn lgWd and specia divasons; and PATRIOT. to
depoy whih ý ~os aemr (although some PATRIOT may be prepositined as VkaW*e

1 arget acquisito for FAAD weapon sysems is paoviftd by the capabft~es of
the LSDIS (twill wdiout LSDkS use U&nual Shorad Contro Systom (WISCS)tas
aid any ea~y warning receivd from wadiet and hiwe imft via estbW-shd C2 nets.
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Addiionsfly. in t#a all FAAD systems are Stirua based, thu abiliy to courder threat
roiary wing. UAAV (recon and WWha), and cnuse amisdes is hinited by the capabelsis of
fthexmting Snger RMP mu~side.

Avenge. Sbrngw hia a bhnkied acquisition capabdily to counter rotary
wing. UAAV (recon and WWha). and crwse nussiles threaL SIS cannotg provide the
precise threa positional daia to direc Ow Averngee onuboard forward looking Wnrared
(FUR) senso at tho target (so that the target will appear in tie senwsors arrow foeld of

view).fAthe reu-emn to visualy idenii9trai" platforms as friend or foe before
engaging cannot generally be met beyond 2 kdonietes (kin). Thus. Avenge cannot
ensum destuction ofenemy platforms prior to accoiuiplishing their mission

ChopwaL This systern am.e w~it follow-on forces and wig Udclw rear
dekdLen . These unds have no organi sensors so the are totally dependenxt on visua
detection ot tagets andfor receip of eany warnig via e6bbdC2 rmft-

PATRIOT PAC-2. This system pbovides good capabiltes against much
of die cavent TOM spectnun. although it has a wmall defnde aona foolpnnt and
cannot m~ur. destnjiiwin or neimliakison of TBM warheads. Also, PAC-2 do". not
aklaysj d~sd arid 6fl9W low radmf cross section (LFIS) targets. such as ud
missiles. owavw.r when puaiind near assembly areas PAG-2 can allieviate
sawm of tie UwtWIc rissiie #;*at belore anid during roovemments. Egpanion operar-sons
requie supporting eksnents; io move wili anid covw the fovce, PAC-2 Ni~s substartadl

HAWKX HAMK wins arrve wit follw-on forces to thice the rear
daefenses The uw~s oftr somm addo crime missile and UAAV detecton and
WTeNW1g.11 d cqiabft"e. LU Vie PATRIO0T PAC-2. ft. HAWK has WhtuarI tactice
no"~ty ehootak. Mwc .as, capabiky So move wili and coveir the force a hkwwoe

~sh~v ~ The very nsatue of decosve operations demands tha ADA
~Iwn -r oxienhwe coverage of the mneuverw force during both movermen to

an thw condu of close baef. Avenger wibs. MANPADS teams, and BSFVs wMl

BSFV. BSFV is lnded in ks capabilty to cowger fotary wing. UAV (racon
and lhtha1. and c'iuse missilOes wa The requrement to stop the vehicle and
datnotwi the MANPADS teamn cause the BSFV to become separabed from maneuver
forces an sutgm3Cd th vehicle anvd its team tr. tageting by both direc and iirect
fires. The Is= of bothman onbourd sensor and eafly warrVwi fire control meachandism.
usWedes trw abi~ty of tMANPADS teamn to exodosf ocl and fire on targets, thus
plaing the aneuver tomce at greawe risk Also, the requiremyent zo visually xkawddy
aene platforms as fnend or foe before entgaging cannot be genrmwll met beyond two
kin
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UAJ4PAD6 Tea=. MANPADS toar= using the 4u~a tie Sarger
mfssdo has a Iu~od c~apa~ i counter rouary wing, UJAV (recon amo k~uJ) and
cruise rnss"l~ ftvals. Agsu Ou ta qrwKrwnt to vusualy Kan*ri &"W ia~ dornu as
frien or foe Wiore aag~aV~1 cmo be 9&eraily fnet beyond 2 Urn,

SbvaMGkc Ra~La ADA has no cw-ioiy daODYed capabiday toc our.iWr
* 1 .jcnbrw balmsic musse. submvne iwwo ,uxid nvmssc~s, or satetlde

Subithnelv vakualions d curenut capabddis Kid de4fidcae laid to the nowr-
Ismm prboi*a (FY 969) Waed in Figwu 1-8. These pnortms are the basnebr for
male" and doctrin mwWo~bo duft the near-term.

NEAR-TERM PRWORM1ES

* Capl Tactical MissilDebrisse In suipport of force

* knmwrv and. olegratd C31 with the supported t~ooe
* De~eI oEUAV osrvto of the m maneve fores
" w* w Increm agakws Rmas dýinwIhedS
% Deland uimnsuiu forces against rotary wkwaj cruims nmissil

slort rang. belistc missies, and aoir low radar cross

" "-a kwavaeweaponY =W-F kkmf P wsk ft --lamri _m T tot wwin come

off produtio lmne durig On e wsrwrn. Th&, itroducbain ot tw 6*)ok I vatamof ath
SWW nger misie u kqik ai p npwese Vwcsaoky~ of m OreeVg wits. Stinger P3lock I
eknvigt super sevation nmqwrsm ,exL~ xands m*A& stkal life ai~d As

opw atwuwaargting valu (via a new tbateryj), increase IrdnvedA CtIInywsLIIsG

nigftN fru capabdeiy. The Vuican systeir (towed mid &A!-pcqrop~ed) wil t-, L* of ftvi
Atrmy mvnvto~wy as 'k6V tn Averg conctudas dumOnngt~ per>Iod arA agieav
d4Wsio ADA baltahbon rm*ee!*ir U &SF Vs. CumWen BSFV has twi crilcal
shodcort*ip: cruw vuk~wz6W aid inadequale tsrg engsagnen reactio
tkranieins As pwA of a Forc~e XXI nbialue. it wifi be teasibbe for BSFV craws to two
Slinge whAle under armord protecton. This capab.ky could be provided by the BSFV-
Enharced (BSFV-E). Rt iftgrafl's a S&Vner Stancijard V#shac: Mossile Lakchmw
(SVLAA); a cb~wW seeker iretile sup~rapaso Mn an integraled Swaht unit (ISUj.

* modified ti fi contol;o pos~ro kwdovnhuýXptaon capab. and te ~abikay to receive.



chaply, and use FAAD (3cueng "orm~awn wivie on the move. The &SFFV-1- tti
candda* sygotem o TPADOCs rapid acquagon Tiger Team process: the ob*io~v- z
wfuch a to accakrahs acquw~ian and (bardig od rmadenel system wnprmvmnwin via L~
TRADOC LatiaLbs- The FAAD force is sign~icarft iyupcov4d vwMt the aadditk~t of

teGromud Based Sensor (G8S) and FAA!) C2 Bko* 11. Procurement and Via
depioymww of the Joint Tactcal Ground Station WJTAGS) occurs during the near-uwfr;.
The TVLAAD UOES. sched~iled for FY 96 aatvation. wig not mrahire sufhcxenty in the
ne~ar-Wm. th'is, ilt not be classafmd as deployab~e unti a W date .

EAwiVDap~oynen peaios In eaty entry oparaboris. Mhe avsaibadiity of
~1 cueing d "Wndtacbmc wid provide Avenger with an wnproved capabskiy .gact:

4Aý UAVs and cuimse mrawifs. Grivn sudable eniP~cslTanL GBS can cue the Avangem
which mray be posibooned Lip to 10 km forward of ft poW asse. This powwwvq~
penrils delection and engagc;'jt of UAVi* and cruise muswaies tioa dmy can iocale
or &no*c our defended auets. Ho~ewei. hmaopta (s could saSM bop up' tfrom hover
posta*n anid eri~age defended anew. jTAGS wite provide an two thesis a
strahegcaly arnd tkactialy daploy1a~e capabft; to rew.#6 &nW Wwzaes Delenb
Support Progr~am (DSP) sensor mtormabion exi TUPWwridifti and mip,,d poufts

During e~aqwdmol operazorw Avonber. B&-V. %LPAIDS teams. HAWK and
PATRIOT have W11110d Cft7W*A" fi 0-ina is we p~akr=wn& AM=uo~ su~'.cmma
quarnies d Avengws, SSFV&. wid ~MAPADS towns wWi be avAb for force
protecton. uOmuv *A rict be enxoh4 (ZEJFAA C2 *j%4s a to mWe aIV crrasuai
denw&nd. Tht PATRIOT, wth 4s smtal d.koindd area foo~wint. r~erIot auure
desbctnh n owr nAirakzabon al TBM wimmda. and 9 amuy "o detec "Z wwiaap
adeqW uate n m~ja of kr* radar cross sectin target. such~ Cras J cm~ nowW Aa
Uiatd earlinr. PATHIOT "ri HM(K 3yemvn haero~ .iatn

DecisiveMiring emscve ope&~m~wxw rnaneerm toreas *4# be
-' trgeed by UAWs. RW arciaft. TW& and cnuis mirsti. eaA)9cu;& Ohw tadwe t~. it

for=e are cancentraed. AvenWa systems can "Aassuy c bolth
and weapon. beeainQ UAVs arnd w s.-type rotaq wirbf platimmu-

However. HWXIM-type aircsilt ca lOf Wirn f-.=v IgtWdiOff h6V4L-n, pos6ItoS. VAN
enoy ada~gsover Avvnger in ei-ningaegwmirits. The BSFV
Stfinpr teu ams aw adequately defend the icirs agawt rotk-y UWVr~ dtve~~amb MlWdi-
hve epoedto dzcfantd nrdwoofwas hin~tfewad acmea TI3Ak e,.Jcn~~ r~sssi
wiR pose 3& an ufxmcr~S5b~V greate Vir"a as th rnwrvuver force rteoves out from v, ider
PATRIOT and H-AWK's prowacive umbreaw& The raw-wnrn dekbuvaiicin" --. &* A[DA
force do not parmit k to coundtr a tectviolgicakl 4--proved thsuadz b~&s fmtnndy
operafiort atay to jeopanhz3d and wi undoubtey resuft irt tamiemros crwtsua-ti

oavigL: Realm. Ongoing Naticn" Misse Doense (NMO) efllwUt conceftrat
Solely on I ctinok4.c! m-uprovements and new 4es,. but bhey yeld no sysgsm
illprovwwrwn; or fielding to counter strategi ftheats to fte United Sttes. The ner-
ttx~vn deiicikncies bwcoie the priord"tiesfr mnwJwm resolution. The latte ara sho*n mi



____ MWIC-TERM PR1CRIT!S

1 *Enhance Tactics misi Deftmns tspabiity
*Continuei 041 integration with ttw supo tedfoc
*Deny UATI osvutce of the umaeuver force

lrxletwhaity against mtAss deflruction warheadM
I,; *J& Cien fheuwr forces against rotary wing,. cruis missile,

I short bwW Jihsvc misaim, *id other low radar cross
I section ths~gt

hIczwtsze weaponi and 41uwly ak? otffoeiv~nns via positive
idaefliffcallwt

* Icras early bwarnng o( T&5-' Laurcns

Mld-Tcm M s at(FY 97-FY 00) Dung the laite years (x the POM. adckioai
m -4 "d roteiv Bock S'ImgW upgrdes: addawtna 08$ aid FAA:) C2, systes WN

te eldd;PATRIC% PAC-3 capat-y is fwi~ded; aid the TL-I/tAD 0"se. (Wa~d
avaiun'w SYysm 4UWcSi) LvA Wl become qrflhonaiy cLioyabWs RDTE cordnimrus
an Srtinyr Wock 11 wvn,.ai~cenuut and mocbaca-ionto the BSHV (enab~g thw%tANPAIDS tevit to ahe' u* ndier annommd prmctd on). ij isxb tao:tw-.

A ~ ~ ~ ~ m a'i ý *W- be fielded to Force Packagc 1 wts in FY 97-98 tffmetr&a.~

Ci-wty *)~iww.USM During "h lawe ysars of the POll. tOw -tOW
Q~bopmya 1vrrie &4. some diF~ Packige 2 wi recive thw C BS and FAMA) 02M
s-ya~ent fsjgdj~y ýapaEM WSVIN. a'vt4tbkM of qamky ciang cdf to al f4AD wicz.

~ck,,I qi aagrda tv. fth Stiniga c -; wvi not he t~eded A c isn u
__ im - &ALf&I bynn Mroein of ly area

ctxý`.A parm auOEisim faoA T866 and cnn. nussai;&. An opouantxwy
NI ds~" TI-VAD UOE urW 4Mftyed ulv i~n igeirg y situatuons only) vail have

theSeCinai ctailWm tc -4±w iafi', Va mass casualty waatiea on a kng-range TWBt.
a tan4 D~asakdelthe HAC-S tarije &el. Thei TfrAAD WCES is expeca~d to be

deq~I.Yee u.y t~v ;ey of enry asea of neavr ,,opoktcai assets. Afthcough th defended

g monbdty bni~atrŽ, .Osnc , ipmievow~cn0 ofce 'srwingm expanwn operations.

~ixo e~~:n iVADA~ cowkhr ge of THAADara the !ý P TP D puuAC-3 Hnptvs. for
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maneuver forces move away from those AI'A systerns.' f e less protected #mey will be
from TBM and crto nusemsile attacks. Moreover. ii the 44bed of nw'roeuve force is
greterom" tespe of d.s PATRIOT and THMAD UOES ri ns--c Weal WdeIbhooc -
they agauin fall prey to less protection.

Sbglc. Realm. Ongoing National Missile Defense (NUD) efforts coni Je to
concuntraW solely on techInokogcal mnproveamens and neow ideas. but Lhey y*el no
Ss3tem fiedings lo CcAourer any strategic thweats to fte Untea States.

The mf~d-tee dsSýcienCs beome the phrboles for tar-temi resolutio. These
are Wdentiid in Frguwe 1-10.

FAR-TERMEMRORM~ES

e Robust 7WD la support of formepoatonoeain
oEnhance deknses of toe anewuver force againastan-f

plafomswith incremaed lthalty and wmalle signimtes

F 4w-km m ofemim~ F United OStifles lipeid h poa

have a robust cap~a&A agarist TBM thwe"at nd vwt maw-tsa mabdwV cihbb~ams
aGmWt expacied cruise muiil tecivioogy (asummg fth cuilntly progreamliedBU
frindeig for TtifAD. Corps SAM and PATRIOT PAC-3 rmanm w~ac). Deuidencmn in
tim S~ngor baid PAO) syAImm wig be mcretd wth fth feki"j of the Block If
Wgrades (barternageri caabdity agwinst huicopAtrs m clute as a result of the

foca pwarray soeme. bof twafte uVgaudes, &avowed iRC m~ wro ,roved
capb" UVSmWcruise missiles). However, itindeg is only adequae to

upgade "j1t1cwst niasis for the Coetdligency Farce. Fokcr-a4, kims continute to be
suacep&*ol io sbr-cff. hov*&wi eboWJAV*. Fire Ccorol and sensra upgrades
to th SSFN wi l ow guneires to tam tie Stinger musis~ while under a mored
prodxcn, howver piociursierd tun&Vni mortly progaraaiw~ for FP'-1 wilts. FAAD C2
aind GBS faiftrK is now omvk~a;W dl, thwnds tha do rot receve theise systems will
remain Sd~pld to threats

The notable..-dns to 1J. ADA force dwwg thus period wigl be Corps SAM
(assuiwig the currenby preograffmad P1 :I findmS Wans remun Wnacd) and the
obfecbiv THMAD sys~ern. w~hith swppoei Groun-Based Radar (GBR). Gotps SAM
has enhtanced rnob'ddy ciapat* - and prov~ss low to medium altiud. mokam raria
d~oeeIb agamms TBkft. cruma sd msies. UAVs. and kxed wvrlfrtaiy wing aer~raft. all c1
which pmnsiriy targe corps foram and assafts The oioeatie THAAD/GBR system 1Wil



a~ sm INVO iw co&% mpmf aa Damsc missiies and
ow inw4w cwewv~ w-vw to PATRiOT PAC-3.

Law# - r aw qwmo Coi SAM will provide
&ps amma Sa U me as Vtme W VaO amowal of THAAD/GBR

- m w t4' be ) m 'VWmeILPC. SoW wTHAADOPAC-3 defensive
ad -n -wW~~ aww% as wag a owpOedal are". Hbwever.

ft ~_a -vo wma'-u -3Mmamae.a wr aoiaalL with enhanced
ww, vo =a 1Nm mew -is cok- awf owisim~ *o Vie enft force-

we &ag SW -ww "wi Uiat f UIAV by vfwb~ of thei
gnomon% wo Sza wvr C~m WWM can e~cavely counter the

nwvi mnae zaaaw. Caii SWa nos tacmas rapid march order,
ofmo - or mw =wam& AM "PC u~ vawmtne. Proparly

Co A amv wi sof ISTA tIMY wwvabn and erngage
wwom mopa apews vam &v& Avengers supported by GBS

ý-.IvlWbw a& 6w Gr aotft wr eoy and pwoperly integrated. PAC-3
1bwhcbW rw6IM om capdbo prwa agwo TE~s in the envy areas.

p ~ ~ ii~in dowe aperfl5. PAC-3iTHAAL enciaves can
coea I. Toim a~ ceuf uwtmew1 Coip. SAM and Averqge will provide
a vwm aowwo in cous -w a raw a&-oas. BSFV and MANrADS teams w" amo&ba a pnmmft a laer d Vf ar r over Owe morwn r force. How~ver. HOKUJM t4pe
ucalay wvig aacrak a pluuuy Vvw! tO nmwnuvemV torces 0. the dobattle. may be
able Io operale wmM Wol appos~ioun 4 their NoWkidof vwgs.

Sk'gi0C PASIF NO syatmS to ,oWe Ue ~trale"i L'a* deCWcky haVe

The ADA foin begmn the POM years wdh sgiiowaw shr-ws p.aikulea '
in fth Stinger based FAAD wnit. The Slinge missie shoitcoinLmA orJy begin to be
corrected in FY 96- Until the GBS begmi amring in FY 97, FAAD witsi hiave a very

wl'acquisitio capability. Until the ftiuM~ of FAAD C2 technology, thW zpabday of
Ithee wits to use early warning dafta is extremely limited-. Only upon ýxkr dt 4w
product. at many years at RDTE effort. wil FAD units once &gawn beconm a vuab&l'
ddeateee to enemy aeria sysloens OWa ftheaten our abiliy to move fteey across Ithe

lnvroenwtsto th PATRIT systemn and the fuellei 01 the THAAD and Corps
SAM systems "i create a niear Ieakproof difense in all phaseG of the operation. from
earty depblant to decisive cdose coenbaL

ANIL



The delersi ellWc of these fomiudable deenses canncot be understiaWe. f or if
the aiemy cleawly OnWrtad #Wtthi aWWa aftacks MVI not achieve toew intended (
o~bvetvs. the wil powhps take a second look at coivMmKngk hrstuibas in the firs

A sufrmbnahs of ADA capaxbibie against expected threats is shown in
Figure 1-11.

WW

UAV 0
Tam
Cmi
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SECT'ON 4

RESEARCH, DEVELOPMENT, AND ACQUISITIO STRATEGY

Figur 1-12

This section oeA~e One Research Deivwlopmwt.f and Acqusiton (RDA)
dnAdegy reqilced to iImmntw the psioiýz air defnse capabiibeselab s oM MWi
Secton 3.---- As mms ý Current Force. To active ge opwasutnu capab~ifs
requwed. we foliow a buiwciu mluoiml dsvwelopenuit and ac*Asblon stalegy. The Ak
Deonse moeriato statey based uion having a system sita in pukiction.
being upraded via Wecvtolo insabon, or havng m m er system in

devomm d a modmnbon pcit* . each uedwith fube waffigting
ffiquirmemits. ft"ra dsuWps and tscl rais tcua our RDA program. The

o Fiel inside opponents modernizaton cyde;

0 Prio* tto fist to Wt

e Modeinize by force packages:

@ Desog for future, modernization;

* No visk to WathMy or sunvwab~y;

1-21



ek* MiiWe trauiing and readiness turbuLdene

* Rlplaco systems withi their useful age (25 years); and

o Leverage Imap ahead Wdctinoges

Our ADA acquimsiti stiagy in dus era of austere budgets and redue force
structure reqwre VWa we very AMechively moderniz our forces by upgrading in Vie
nea-term, condnu doing research on high payoff tectinologae", and kiibae new start
Vial provide iea ah~ead capabid"~sdsge to overmatch the taure threaL The nWly
created Air Defense Lab at Ft. Bbss wik greatly tacdiale Vie refinmentu of reqgwremnls
widwi the Ernianced Concept Based Req- remntsns System (ECBRS). and permithVe

exaniatonof eerwging doctrine. trwani. Weader developruasit organizations, and
Mateie"dvlpet (iidudeug new tecdinoigie).

Air Debtems Fundng. Fuwichn forw ADA moderniaton comies from two
source: Ow Armry POM arid the BMDO POW. The Army POM provdes funding for
StWuger BSFV. Avenge. FAAD C2. WBS, LSDIS. JTAGS. and some PATRIOT. The
BMDO POM provide. func*V fo! THAAD. ThID-GBR. PATRIOT PAC-3, Corps SAM
and NMD. Figue 1-13 depicts the level at KtWMdi provided by WAxt the Army and
BMDO POW.

3000

I Soo
15000

1-22 -1
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What The POM Buys

Stinger. The entire FAAD comphrment of weapons systems is Stiner based-
Addiionaiiy. the KKOWA Warrir and USUAC Ligh Armored Vehicle-Air Defense
(LAV-AD) are adtapte to use the SWVWnge rssde. Therefore. sustauwment and
mnodernization ot the Stinger minsie remains a cnwicam -su RDTE fwidng coroleles
the development of the Stige Block I m"Ase. contirues fth development of software
for fte Reprogrammable Mirpoesrto ensure tha it remains current with VU~
threat, arid begins (but does not complete during the POM yearm) the Block 11 effort.

Block I Shiner imprvements provide the following

*Adds a moa rate sensor. enhanced software, anid replace the existin baltery;

*Improves lehadldy and ~.acmy againstu countermeasures andlo
ahervales(UAVs and cruWe mrissiles). and enhance$ nigq enaemns

*Eimiirtes the sa~e elevation mrieqwriem m air to airenaers owg
engagwemes at loawe akudle6 wid sniproves suvinvabdity of the launch Pla0orm;
and

*E~ivkd the shO el V. Vth existNg m-insi mw~nty by 10 year.

81ck iwhibum to esymmang j1 1,o~g m~p & te Singer

Stinger's exoitig "to a wie g0. Anfliwms include:

* An advanaed m~ined Foace Pbiumi Array Seeker

* Impnowed abiay u) acqJwe .ay wig tagets in clutbar

0 beproiie &CqBM"M runge agwt AVxiW~Vsicrwse nm*4e;

a Full nughx capakxhiy;

*Aavanced infrared counteinueasure capabdiy.

PIC.MengI1 f~axitei is only aduqdaae to revukI 5800 rnussde with Block I
upgrias during th P()M ye&-% This reptesef 5^ of the ADA and aviation

V ~waatighting mqrexrneits. AN nsiesa not moc~ied MI wexed tOei shelif e by FY 06-
Furk*Vg levois for Siock 11 Stinger in the POM arid EPP years. support a mmviahy
tur~jed, high iuk deveiopnvie progrm. and di ot rx* lude the pafom" integrabon

cssrequinied to orealizz the ful bensl~s df the uirprcved tissile.
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I Stinger I0
PYW 07 W 00 01 02-10 ~Tim POU OWi

so*& I *AVO M'. NM.~ 1.00

Avenger Plrevou yewr budget ro&acamon decreased Avenger procurememfl;
the 4kmy wi t Vy procure and feld 674 Avenger sysems. Thus. seven AFING
Chapariu bam =a *-AW not tiisgmons to the Av&Vge weapon sysalea. Two prodct

.tp'vemnlshav been fuwid: the ilegrabon of a MWP nmwhm gun on eam awe
unit. and retwtat of each Avenge twmet on a heavy HMMWV. Addsaonahy. 336~ systems
wit recewe wwoon~ emrrol unWolunme pWer,* win¶ (ECU/IPPU). This unit
corrects a known hwo tazarimd to fth gunnrw when open" ing hot ckmates

No other syssemrnocaan are funded in fth POM. Addeaana tunc*V could
pImvide the klowin: the rmm-av 338 Avenger (we un"s wouid moomm the ECUJPPU

~itprovrnert r'tuabon developments for FAAD C2 via & Sivhe~w HgixM*ie
Temuii Uit(SHTU) to adwleve a S~W40-Cus capabaity; an ~rgadWeaspo

Sownm~ Disply (IWSD); a emnote CoriWo Unit Wgrade. Wse kT eduoc Logms
Supor modtc~aca" which MAes salety and "t" v mrna wnrvmnwft and. a
Advanced Ekecto-Opbacai Senso Suie wim Improved F"r Cooatroi aH ot fc ucwcl be
umegated w1o, the BSFV for cownasrm~y.

This advaced asenw usw mpwsrmo wouid:

*Ekninaew the maru" boresaghwu rquireen.

k* kvmo~ taig acqiasiu capelsb~be;

* * Improvm rnp tInder petformmianw,

*Alco* OPUcW tSrge KWONa~n

*Pmvmde proftcetac of V'Se O~axa suisb&b ftom tragWyuntabo,. biast 'ind

a Aib* fuM EMMF4CVJ.,P &embonumnne;

0 Provyde taargst% hwa wanoff to an mmigwig see~ii'
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*Provide a repwAcement for obisolete laser range tinder and FUR ccmonenrwits
in :he bmic Avenger. and

*Increase system rebabiky by combining LRUs wWd updating technolog.

The iie c W1roI upgrades wouid-

A* Integrate advanced serwors with ofther sensors;

* Irnprovie mran-nuachane kfterace of fira control syskxm;

* Provdue replacament for obsolee I ie conbol components ;n basic Avener,

* 1nrbe..w syishnnrebabiuy by combining LRUs and updatin tedchnoWog

o Allow KW EMRIQEUP perfonmance;

9 Maintai wojnchonization with 041;

* AuWomaticagy upted or crossteff taqge reports to otiwe unft; and

4Upload ubW" S&ger RIMi %rge sphecvý sftwae.

Thelntgrdd Weapon Systmi Dwpfay (IWSD), wo&Mi.

* Enhance Avwengrs "Vgagemont capabW, y

* ProvýJe ncmae&d batleUeld ho'izx"a btwgwjaiion and digftzation.

I ~&am ..!incAw 1. M

Chapwrai Chapariai is a matuie systn wan seve.-WtacnvwAl.oKtUic~abom~. It has
ben PkhMSed OUL Of the Activ ArMY (rePUaWJc by Avenge at CcpW leve') alW' f0ZP
in te ARNG. The ongin Aenqw procuremnt plan CANSO for A~4 Chaparrw w"-,s o
be convented I., Avenger, btx budgel redctins rediuced tMe Ainge buy to 674 1ýre
uras- quaaWuty sulfcuntf~ly for tue Active Army and to c~nsveut on~e ARNSG Chura~ana



unit to Avenger. No further modfitcations to Owe Chaparral system are bud~geted in the
POM.

Bradley Stinger Fighting Vehicle (BSV): The BSFV corksasts dA a MANPADS team
in v Bradley Fighting Vehicle. The Stinger missie is integrated w~it the BF~rs organic
weapons, and the MANPADS team is protected in a BFV and is ablie to keep up with
maneuveing farmes. However. a shortcomV ng iains-io engage a threat. the BSFV
must stop to &H~ow the MANPADS team to d~smowun and Wae the Stingar missile. This
-Aaces the BSFV and the MANPADS team at risk to direct and w*WWhrectfr It ts the

Anny~s watnt to convert BSFVs to tre M2A2005 VIrsio ot the BFV beginning I09M.
The LVA20DS has a laser r&Wg fxider, GPSPOS NAy. conbta ID capabilty, anid a
divwr thermal viewer. Beginning 1000. fth M2A20S is relcdwth the M3 version
of the BFV This provides the second generation FUIR. C2 softwae, and CDR

indPe ndetFUR-

EPP RDTE tunding locuses an acop shugitaW suuvivab&Vupyigradv such
as mnwor fwo comarl qpgades and replacMn the TOW with a Standard Vehscw6e Mounted
Launcher (SVML). The actu al procurement and hieling of dOwe upgrades wii be
accompfistud in th EPP. as wit future RDTE on fire control and sensor upgrades.
EPP procuremvent funding is or* sulficwet to mod~y 83 systems for FP 1,

I BSFV IPo
FM5 W7 as a 0 01 0-10 ft PN O

FAAD C2: The FAAD Q2 system bega ts "Iinug ii-k- FY 93 mid has pov~n
inr&WAhbl. It wwAriaba^ dismxwvMi Dir tmftc anid C2 u~innMatoi to FAAD
vAuqiorw. provda FAA)) ba!afro dig"ta honzorAslintegiation &f to"c opesubons.
iyv6ýe wMtt Jokd sdwws, and prvok'ud situakional awaenvess ~Atoe thin*
deiinstorw . to the Divismo TOC. The .sym~m consists ol sxxkNdeolPmenL~i cokmpute
dwplays ancW printors cmonrio to Army Ba~tW Ccnuumad System (ABCS). and tunctions,
ask taADA rwxe c4ABCS'.

POM funding *s uirficaent to procusre and l&Ad a total of, 19 LTnt ses amnd mkcluds
the tuniviu for 20 JTIDS radiar. (~Wo per Dwvi&ww'FAA)) Br;. Only to ARNG tunts
vAU rwciive FAA) W~. Fapncýt'ag has beeni prm avt wo Jar ~VNWd Preptanned Product
krw~moww fP31) qmiovtr ol t'i, sysvem durnng Vn POM and the EPP.



IDC

FV05 97 ma 00 al 01 -10 f " e

Wpaetesokhwwd timrs apprachtorealy warrig in our bgttwand toec

dvwsku' ADA bsftahons sand Contingency Corps. Avenge units, thus sensor provides
ADA units wmM short-range. all weadwe. fixed and rotary wing aircraft akestin and
diectkm a mwenambon. LSOIS is a two dirimenaoa 3ensor and thus camot provide.Aiaf a Wdselavabon data. The systWn is manponle air-droppabie. and HMMWV
rmourtd.. Rt has a 20 Kmn range wud conducts contiruo4us vokzne wwaurvomac of
awrcaft. AM ptocrew n ad &Wfwuidm of Ohn system to be cornpketd in FY 95. it will
be rup~aOd b) the GBS. fth obectWe sensor systm in the kwqg~en.

MAAD Gnmid-Smed Swwwo (GBS)c The uimt pro-production modeis of the GBS
wm~ mkiled to 24AX in FY 94. The FUE of the GOS in thie HMMWV ctnhguralaon w,4 ~sz~vied for FY 97 and W&V~m wil contiu mlo the EPP- Toad in w~h FAAD C21. the

A C~~~BS wi &Wei "si cue, all FAAD wiapon sysiems to hostie and uWxymon aircraft UAVs
and cruse msmilm. wil help prommAc friendly auuaft from frindncmde. and va povide aw
saubon dvAa to C* o~&era The GBS is the only seMOM On VWe flUlu batkciield
cap"bl d deicling low radar coms section.u-u and lethal UA~ls aod
crww~ nu;"we. The system has bu*-in electroLMagnetibc courdemmmaures (E--M) and
is wut4-adkibton rrwise resisterd.

POMA fuKWViseg sufidwiei to procure and field 96 sysurms.wo adwt EPP conuain
fuscriq, for &,p~mxinatul 20 more. Thu faidsC two ARNG baflakamis and fulls all AC'ii unft.

iFVW9ý U 99 00 01 02-10 ~aC b
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Jolet Tactical Ground Stub=o WJAGS): The JTAGS provides a straegi and in-

theater tactcal dep~bloy ity to rece"v and process Defense Suppon Program (DSP)
sensr ~onnbon n T~s nd other events of interest. rrewnt srleu cwmi

syskems do not provide timely, accurate infonmaborn to theatr forces. nor do they maee
the requirement for a deployable in ttwale asseL No W-ier in thea1r capabdfty exaMt.
POM fu~ngv procure a tatal of frie JTAGS. This provides adequate capiabiowy for two

.1 contingcy theater cf operations. There wre no P31 funmds piogrammedo

PATRIOT:. The PATRIOT is an 3dwanced surface to air guided missile syste4 i. with a
haig sin~gle shot kill p7ob&Mihy. cabeof operatin in the presenc of ECM. and abie
to conduct multipesm~ie ou agains haig performace air breaghin
tagets and WbaMsbc mnsdes. The system has groim fromn it* m"i fieldin configuration
designed to coufter ai-breatý axacaft, though changes made d&r"n OG)S to
co~~e the SCUD threat. to thfx PAC-3 %vision to be fielded during the POM years.
The majori of POM funding for the PARIMOT system comes from BIADO. For further
discussion of the TMD capabdihia bmVi addressod by BMDO ROTE and procurenent
funding. see Annex J. Ttmater Misvile Dotnse.

The Arnvy POU prinuarvy ruimioss hunas for support costs and the planned
system P31 Growth Progra mat vM add hardware ea~iancements andl pmproveents
to the system. For example:

*Block It iugrades OhW uliove the radar sat, w~nagement controv station.
wdonnatn ad ooodinabon caa WAwhing stion. baftakon maintenance

equq~mnw~group, corm~ciscans relay ýroup, and fth ISE/PFASC shop sets.
-Chas have bein '~oaed in ECPS's.

*Weepon Coontral Coompwer (WCC) e.pg &des that nacrase by four tV?46 $ho
speed and meorxy mes of the ciwrsin WCC via a very high speed iriegnate
c~~cut Peripheral draice, whichl permit the full uose of tho exparded WOC. wud
Ue omre~oved by replacnig th data Recovery Storn ii Und am te Mass Storagaw
Uni wit an optical di

* ~aisicabion. Discrkimiiaao. ana denict (CM/) Phase i 9outs prov.t.e
Hmrvements to Whimtlcton process ad 4 &%Um* air d0refns

weecveesby reducmn the potential for fratricide and off eiiim bette
maWNageent oi fnmssde expenc~ures. Phase 11 and Phise III CMI upgrades are
unfuritad_

*Comnvr~vcatikm Enhanceine its Phase 11 focuises on ~itrabataleow
cornmuiuwcabons and improved uitmoperatlaty at dhe fire unit lavel for
contingency operations. It prmvdes an intgraWe assernW29e of thG RIutSnbg
Logic Radio Interface Unas Upgrad to add irterfae'w. for loid-mn intef.gence
source; Comrtvnon Air Defense Commitubia'ion Interface jCADC) to piovide

iauomated swechori widw~ te battaion amn fire~ u- voice and data interface
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w~i the Army Common User Sys~m; JTIDS 3iegration to support cortinenc
operaixm: high spedumtr to permit access to "on haul dala transrmission
m~ans; and. a fiber optz poet to proinde a local waea nektwork itnwace with the
baitsy command p-st In add*=o. Band IV UHF rad~as wil replace existNg
Band III rrods&k to meet regLA~tory and mitemnatonal agreemorts r&~utrements.

________________PATRIOT]__________________________ _____

A ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ a r__________________1________ 6

HAWK: Tho HAWM awswse sytn ks no konger. U t Active Compronent and s
currenBky in the AMC- The systemn caun. mWt fth Army in 1959 an;I has had nwnemous
emitalmmon. Currently. Ui* HAWK syshem compimnents Ume PATRIOI s-ysnem a,
Carps levol by provm*V~ 360 de~iiee coveraW e w ag intarget gene~i* below the
altitud berin searched by PAITROT. There wre no funds, prog~amrwd M ahe Army
POM tcA' conmtuod %grades; HAWK vAl ratwn mAs cununt co~g raw "Wt

Thaft Hiog AMibW* Arm kk~nm (THAAD): This &law,, has recouMW c wiay tin
sa4:;xAe w~jin OWC &Wd tro' Gorigue. Ht is desiged wo I& TB*As t &Ion r&Vme aibý
ho~ akades wWc to opeaft i min enclave wdh PATRIOT. Us long- range suivelAnc
and ie~rcep$ capai prtcbcs widel A-uped sasels and populabon ý,nws agjr*
TIM adSack. Fora d satild docusson d thie sý~Aern and its associate BMOO POM
twnmchg. aee Annox J. ibeuter Mis .de Driense

C" usINA I U*it - f
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Corp Surfac4o-Air Miss"~ System (Corps SAM): This system. intended to roplace
HAWVK and PAThJOT at Corps level. m, much morm stategically deployable and

4 twbcally mobide thwt its predecessors. It provides low to mechum altitude air cefense
for Corps and reinfoMcn dvtwmisns all confldc areas. For a detaWe dgscuss~n o1 this
systemn and ts aEm~o POM funding. see Annez j. Theater Massile Defense.

TOWi Proc

FY56 W~ 4 56 at 01 W -o 10'b

can" f

Nationa UMaie Dedens: This proram has beew reeate to technicad development
ord. For a de~taed discussmo of du system~ arpd its ass*:iated BMDO pOM funding

l, see Am"e U. National Missil Defense.

DPdaed SaUefkida ADA lead toe w&y ta the Army in chigtwi the battieieh By
mLgrabng FAA!) C2 systems. sansors. anid weapona. ADA opTimie #hw collective
claPabdtiu of allocaded resources. Within th dskgixded arehie--ure design. FAAD C2
mbogatew extelrnal swise amd inteWgnceM data and other "r Tactica Comman wnd
Contro System (ATOCSjI i~Mtatzn& On a IeAW rMil WuW bAiS; MArS, accuatey
coiLatWS6 and fuses alV relevant iofnoation IdegeVed; &nd. allows dNstnbRfiw og

J pertIVot "iormabonm to a" deeGiaaed baftilmel uiWS and ADA weapons (via Cory,"t
Net R""ia (CNRS) Or ADDS). DigilZeIon exSISs throughoM Our oxaSfing HAWK ania
PATFIOT Lvs,. and iswembedded in ag TWLAD and Corp SAM deoelopmni~t offorts.
Detas about TMD digization offer% ar-e sin Annex j.

SCMe aWW Technolog Efifrts: An aggiNumsv Scienc a8W Tachnology (S&TI
jkj proglram has led to nuirmerou &dvancenerits tha enhanc~1 the cap~hdiia 0- man.y

ADA qawa-em The ArmyW COntinues to place incrasin .arnhas on Advanmd~
Ifectvwl'010Y DeoUP,0tralons (ATDS) and Advanced Warfhitxit Expermrients (AWES) tc,

elenaLe the user to develop more i'itoried reqtumrments and to enable in. maiat ~A
devlokper to reduce risk prior to the "intation of full scaIe system clveloprrerit
Capabkleis deiveloped in these ATD6 Provide a soor-d baseline on whaih to bu~d tcture
Jonteflorts.

Of the ongow-ig AT~s (to be followed up with AWVEsj the a,,, defense mission
arabefirtS from n'.Any: Multi-swnsor Aided 7aigeting-Air. G-static Racw j-D

Weapons Location. C orrtmwd Arms Cornwrvnd and Control Bantmiied Coftbat
ldni~ication, TACAWS. and the Rapid Force Pro~atio Infitaiaive (RFPl) Auvainceo
Conc"M Techno.gy Dwmonstration (ACTDI. Ack14onal1y, the ctekVepnient , ou,



ADA systems has been benefited by: initiatives in su-vivable target acquisition and
positive identification; dispersed, distributed C2 and supporting communications;

W multiple missile guidance modes against the reactive threat; high energy, insensitive
propellants; efficient control force generation; mobility, lightweight and increased
firepower; hit-to-kill technology; high power microwave and directed energy weaporns;
new materials and structures for lightweight, low signature vehicles and air-frames; and,
a urit-o)riented training architecture that fully exploits the material capability.

Programs such as the Electronic Integrated Sensor Suite and Masked Target Kill
may provide new search and track capabilities which carn be integrated in FAAD's multi-
sensors. Improved primary and secondary weapons (hypervelocity, directed energy)
may be incorporated to provide dead zone and self-protection c-oVerage.

CINC's TMD Experiment Program: I nis program, begun in FY 89, provides CINCs a
yearly threat based opportunity to develop theii tactics, techwýques, procedures, and
long-term theater architecture requirements for TMD. For a aetailed discussion of this
and the associated BMDO POM funding, see Annex J, Theater Missile Defense.

Un.unded Requirements: Budget reductions have increased the number of unfunded
requirements in the air defense arena. By the end of the POIM period, deficiencies in
the following areas will still exist: FAAD engagement capabilities, lethality, and
survivability; low cost effective defense against cruise missiles and antiradiation
missiles; an antisatellita capability; the ability to passively dolnct and identify targets
beyond visual range; and, the ability to protect the U.S. against ICBM/SLBM attack.

SUMMARY

This section focused on how well we are attaining the materiel aspects of
existing air defense modernization plans. Numeious unfunded requirements still exist,
but this POM goes a long way toward correcting deficiencies that have existed for a
period of time. Although i is recognized that materiel improvements alone cannot win a
battle, victory in any future conflict will result from a skillful blend of materiel with sound
tactics and doctrine, balanced organizations, and well trained soldiers and leaders.
There is no more capable ADA force in the entire world. The deterrent effect of such a
formidable force should not be lost on any potential adversary.
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SECTION 5 A

TRAINING

Introduction

This section delineates the ADA training con- ;pt; its implementation via a
compehensive training strategy, with special emphasis on the ADA Combined Arms
I raining Strategy (CAT6); and, thc use of Training Aids, Simulators and Simulations
(TADSS). It incorporates the training principles of FM 25-100 and FM 25-101 and the
six Army imperatives. Since the soldier is the key to America's victory in war, his/her
training is monumentally important to winning decisively with minimal casualties.

Training Concept

The ADA training concept fucuses on training the ADA soldier to operate
effectively P's a member of the combined hrrms force on the future hattlefie'd.

Effectiveness is achieved through progressive and cyclic training to sharpen individual
and collective skills.

Training Strategy

The key features of the training strategy are:

, Define and train to Mission Essential Task Lists (METL);

A Emphasize combined arms and joint team training;

O Emphasize simulations in lieu of field exercises;

Leverage technology in TADSS;

o Continue to use distributod training;

* Provide Reserve Component soldiers and leaders traloing that is adaptable to
their citizen-soldier responsibilities and concurrently, sufficiently challenging to
meet the needs of a deployable force; and

* Institutionalize CATS for all ADA systems.

Combined Arms Training Strategy

CATS, the Army's training strategy, provides total training and training resource
management. It has been instituted for each ADA system using the TRADOC
developed, standard formatted unit training strategy. The format accommodates a
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common approach and unique system demands/tasks. This format addresses three
major components: soldier training, gunnery training, and maneuver training.

Soldier Training: The soldier training strategy provides guidance to the commander
on the conduct and resources of the individual soldier training program. AR 350-1 and
the soldier manuals are the basis of the strategy. Training events arid resources are:
physical training, MOS training, common task training, common military tasks, NBC
training, leader development training, self-development tests, maintenance training, and
driver training.

Gunnery Program: The gunnery program is designed to develop and test the
proficiency of the individual, squad or crew, and unit in gunnery techniques. The
gunnery tables provide mandatory qualification standards and training strategies for
each weapon system. Tables prepare individuals to perform as members of a squad or
crew to accomplish unit missions. Standards are outlined in applicable Mission Training
Plans/Soldier Training Publications. The gunnery, program consists of three phases:
basic gunnery, intermediate gunnery, and advanced gunnery. The basic gunnery
tables train individuals to perform as squad members and instill basic gunnery battle
management skills necessary to progress to the intermediate gunnery tables. The

'•i': intermediate gunnery table3 train squads/crews to conduct air battea operations. The

advanced gunnery tables train the squad/crew to conduct air defense operations in
various modes under various conditions.

S Maneuver Training: This integrates gunnery, command and control, and maneuver
exercises into a battle focused training plan. The maneuver strategy encompasses a
12 month training cycle with an extended semiannual rotation. The strategy has a
series of progressive critical gates/standards and a maneuver OPTEMPO rationale for
each weapon system.

Training Aids, Devices, Simulators, and Simulations

CATS is implemented in the ADA school and in units using a variety of system
and collective unit training aides, devices, simulators, and simulations. The following
descriptions capture ongoing/projected TADSS. It should be noted that many projected
training devices are currently limited or unfunded programs.

System TADSS: Include the Stinger Tracking Head Trainer, Stinger Field Handling
Trainer, Stinger Launch Simulator, Stinger Troop Proficiency Trainer, Moving Target
Simulator, Improved Moving Target Simulator, Avenger Captive Flight Simulator,
Avenger Force-on-Force Trainer, Avenger Launcher/Sensor Mockup, Avenger
kns~tuiio•nal Conduct o' Fire Trainer, BSFV Unit Conduct of Fire Trainer, GBS
Maintenance Training System, GBS Troop Proficienncy Trainer, FAADS C31 Troop
ProficiL. icy Trainer, PATRIOT Missile Round Trainer, PATRIOT Guided Missile Trainer
Canister, PATRIOT Conduct of Fire Trainer, PATRIOT Organizational Maintenance
Trainer, PATRIOT Radar Set March Order and Emplacement Trainer, HAWK Advanced
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Training Simulator, HAWK Training Missile, and the HAWK Integral Troop Proficiency
Trainer.

Distributive Interactive Simulations (DIS):

Reconfigurable Tactical Operations Simulator (RTOS) is a high fidelity simulator
that replicates the engagement functions in the PATRIOT battery/battalion.

Extended Air Defense Simulation (EADSIM) is a medium to high fidelity
constructive simulation run on a microcomputer capable of modeling the functionality of
numerous systems that interact to provide air defense; these include command and
control, sensors, and surface and airborne platforms of all types with their specific
munitions.

Extended Air Defense Test Bed is a medium to high fidelity constructive
simulation that greatly expands the functions modeled by EADSIM.

Summary

The ADA training strategy encompasses multiple training means to develop, and
subsequently hone, soldier, team/crew, and unit air defense skills. ADA School
instruction, through on-site classes, correspondence courses, and system training
devices provides system knowledge and some team/combined arms skills. The ADA
implementation of CATS provides the guidance and means to increase individual and

* team proficiencies. The ultimate trainer will be the objective DIS network. DIS, with its
ADCATT, JANUS, RTOS, and related components, will optimize ADA training in
combined arms and joint operations.

This training section covers areas specific to Annex i, Air Defense Artillery. For
further information about Army-wide training initiatives and issues, plus explanations of
fielding and funding status, consult Annex R, Training.
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SECTION 6

ý17 CONCLUSION

Air Defense Artillery protects the force and assists in winni,ig the information
war. In so doing, ADA enables the maneuver forces to achiieve Land Force
Dominance. A credible air defense capability is a significant deterrent to those who
contemplate an aerial or missile attack on our forces, for if they~ know their attack will
not succeed, they are not likely to attack. The level of force protection ADA can)

j provide, and thus the degree to which it is a significant doterrent to the enemy, is
dependent on the level of modernization achieved by the programmed forces plus how
well they are trained and led. The aerial and missile threat to our forces is very real and
is expected to increase (particularly in the cruise missile, 73M, and UAV arenas).

Deicenis in current and projected ADA forces must be resolved if we hope to
continue adequate protection of the force and be perceived as a credible deterrent to

..... .. .. ., cts of aggression. Figure 1-14 illu~trzltes how well POM 96-01 funds ADA deficiencies.
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While continued progress (in our capability to counter TBMs) through the far term
is expected, four serious deficiencies remain, even if currently funded programs are
fully exercised:

* No capability to defeat ICBM/SLBM/Satellites;

, Limited inventory of missiles to defeat the low-altitude air threat;

I No capability to defeat low-altiude stand-off helicopter!UAV; and

* Inability to field all FAAD units with appropriate FAAD C41 systems and
sufficient ability to shoot while protected, thus placing them at significant risk on
the battlefield of the future.

Summary
S Currently planned programs--PATRIOT PAC-3, THAAD, Corps SAM--provide a

robust capability against tactical ballistic missiles. Assuming the Air Force can deal with
S the manned fixed wing threat, the greatest opportunities for exploitation by potential
enemies lie in attack helicopters, UAVs, ballistic missiles, and cruise missiles. It we are

iI to deny a potential enomy a preferred tactical attack option, or method, we must closely
examine the sufficiency of programs against these three threats. As these capabilities
evolve, the concurrent exploitation of low radar cross section technology further ,M
stresses our friendly air defense systems. The most critical tactical deficiency not
remedied in the long term, given current programs, is a weapon system which can meet
the earlier stated requirements for a survivable weapon platform that can defeat all low-
altitude air threats to close combat forces and maintain pace with the maneuver forces.
On the strategic level, the cost versus risk of a National Missile Defense and/or an
antisatellite program remains a national level decision. Continued emphasis to advance
technology and reduce lead time, coupled with the commitment to get the most from the
decreasing defense budget, is imperative.
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ANNEX J

THEATER MISSILE DEFENSE

SECTION 1

INTRODUCTION

The U.S. National Military Strategy calls upon the military to deter aggression
and safeguard our national interests through the use of military forces capable of
projecting power rapidly and effectively from bases in and outside tile United States.
U.S. military forces may be deployed for a variety of reasons: two predominant reasonsare to conduct Operations Other Than War (OOTW) or to participate in a major regional
conflict. Moreover, the military will usually operate as a joint force, may be part of a
multinational force, and will nearly always team with nonmilitary instruments of national
power, such as elements of Departments of State and Justice.

S...l FORCE PROJECTION ;

1. Deploy/Early Entry 3. Accomplish Mission

2. Build Strength 4. Reconstitute/Redeploy

Figure J-1

The Army's modernization vision is to field a 21 st Century power projection forcecapable of Land Force Dominance under any condition. Land Force Dominance is a

key element in a warfighting CINC's capability to implement the National Military
Strategy, because dominant land forces allow him to accomplish national objectives
quickly. effectively, and with minimum casualies.
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PProtet the Force

Laoiaete Dominate .•Maneuver

• . The Army's Modernization Vision.
Dominance

Figure J-2

The Army will achieve Land Force Dominance by accomplishing its five --
modernization objectives:

•Project and Sustain the Force;

•Protect the Force;

SWin the Information War,

, • Conduct Precision Strike; and

;;• •Dominate the Maneuver Battle.
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If Given $50M, "Any" Adversary Could Buy ... o

i Hundreds of Off the Shelf Cruise Missiles
MA

INCREASING RISK 0=6 .Mi• A,
TO LAND FORCES

100 Recon UA.V-3vlp Wz

.~ 1 15 TS11s with JTELs

Helicopters ,l - ' -' .d d " d

4 Attack Helicopters -.

1-2 Superior Fixed Wing Fighters

Figure J-3

Theater missiles-defined as ballistic missiles, cruise missiles, and air to surface
missiles whose targets are within a given theater-plus unmanned aerial vehicles
(UAVs), present grave and rapidly expanding threats to CINC's capability to implement
the National Military Strategy. Theater missiles and UAVs can be relatively low
technology, relatively inexpensive, and are capable of delivering nuclear, chemical, or
biologica! weapons of mass destruction on military, civilian, and cultural targets. Strikes
on the latter category of targets award the use of theater missiles a much greater
political and diplomatic reward than warranted by their purely military effectiveness.
Thus, these are attractive weapons for terrorists and rogue political leaders. Equally,
these weapons are a threat to deployed U.S. forces during both regional contingency
combat operations, and major Operations Other Than War; in both, they could be within
striking distance of hostile forces armed with theater missiles.

UAVs represent an additional significant threat because they provide hostile
forces an effective, inexpensive, low risk method of gathering the near real time
information needed to target U.S. and multinational forces.
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TMD protects the force and critical areas. Allows the Joint Force I
Commander to bulid strength and maneuver freely.

Figure J-4

The Joint Pub 3-01.5 Doctrine for Joint Theater Missile Defense iTMD) March,
1994, declares that TMD is inherently a joint operation. The Army is a key participant in
TMD. This annex details, and provides the rationale for, the Army's TMD modernization

program; it is deveonping and improving the Army's capability to protect U.S. and
multinational forces, plus areas of vital U.S. interest from hostile theater missiles and
UAVs.

TMVD is an extraordinarily difficult and complex task. It requires the commitment
of Service, joint, and national intelligence resources and capabilities; automated,
redundant, and interoperable C41 systems; precision deep attack capabilities; active

denesysstelms; and passive defensive measures. The A~rmy is developing a
capability that complements and interoperates with those of its sister Services to
provide the Join'. Force Commander a TMD capability that will Protect The Force and
Conduct Precision Strike on hostile theater missile launch sites, C41 capabilities, and

infrastructure throughout all phases of a contingency. This effective, joint TMD
capability will permit the Joint Force Commander to Project and Sustain the Force
and Dominate the Maneuver Battle through effective use of mass, economy of force,
maneuver, surprise, and security.
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The Army's TMD program includes the four operational elements described in
¶ Joint Pub 3-01.5: Attack Operations, Active Defense, Passive Defense, and BM/C41.

These elements were initially referred to as operational TMD pillars in the Joint Tactical
ei Missile Defense Operational Concept (SM-262-88, 4 April 1988) and the Theater

Missile Defense Mission Needs Statement (JROCM-064-91, 18 November 1991).

i TL

Figure J-5

Attack Operations include air, ground, space, and special operations conducted
to prevent the launch of hostile theater missiles by striking missile launchers and their
command and control, communications, logistics, reconnaissance, iritolligence,
surveillance, and target acquisition support.

Active Defense provides protection by destroying theater missiles, airborne

launch platforms, and LIAVs in flight. It includes multitiered defense in depth using air,
I ground, naval, and space assets.

Passive Defense includes operational security (OPSEC), deception, early
warning, NBC defense, survivability, and reconstitution measures taken to reduce the
probability of, vulnerability to, and the effects of theater missile attack.

Battle Management/Command, Control, Communications, Computers, and
Intelligence (BMIC41) provides an integrated architecture that gives commanders at all
levels the information, corrimunications, automation, and facilities they require to plan
and implement effective TMD operations.

TJ0"
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II

Many actions the Army is taking to modernize TMD capabilities occur within
individual operational elements; these actions are described in other annexes of this
Plan: Annex E (Command, Control, Communications, and Computers); Annex I (Air
Defense); Annex H (Fire Support); Annex 0 (Aviation); Annex S (Space); Annex P
(Nuclear, Biological, and Chemical) and, Annex G (Intelligence and Electronic Warfare).

IM

.4

Army TMD Program blends capabilities from traditional Battlefield
"Functional Areas into an effective, locused effort to Protect the Force.

"j Figure J-6

This Annex describes the actions underway to integrate those operational
elements into a potent capability; one that achieves maximum synergy in each of the
four TMD operational elements. The Army's approach develops a TMD capability that
contributes significantly to the National Military Strategy. Army TMD modernization
initiatives provide missile defense systems that overmatch the proiected threat and a
TMD force with the mobility, lethality, and effectiveness to defend critical assets and
maneuver forces. The capability to rapidly and effectively neutralize hostile theater
missile threats serves to deter potential adversaries.

J-6
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SECTION 2

WARFIGHTING CONCEPT

The Army of the 1990s and beyond is a force projection army. It's forces have
strategic mobility, tactical maneuverability, and battlefield survivability. Commanders
can deploy tailored units from U.S. and overseas bases, rapidly to contingency areas
and quickly establish Land Force Dominance. The units will be part of a joint force or,
they could be part oi a multinational force. Missions will range from humanitarian relief
(such as Operation RESTORE HOPE), to peacekeeping/making, (such as Operation
PROVIDE COMFORT), to combat operations (as in Operations Desert Shield/Storm).
Such operations have different objectives, require different force packages, have
different operating environments and, depending on circumstances, require different
emphasis on the various force projection stages shown in Figure J-7. However, each
has a similar deployment pattern:

SFORCE PROJECTION STAGES

/" FM 100-5

eaMobilization
Demobilliization Deployment

mDeploymentRede~ployment•

Reconstitution Enty

Operations

Post Conflict 41-1 Operations A/
War Termination

Figure J-7

* Phase 1: Rapid introduction of an initial presence into the operational area;

& Phase 2: Build up ufficient force to accomplish the mission.

* Phase 3: Accomplish mission; and

• Phase 4: Reconstitute and redeploy.
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4|
The Army provides the Joint Force Commander a balanced TMD capability

based upon the threat. The TMD force, like other forces, are tailored to meet the
commander's specific requirements; but the requirement can be elusive.

The threat is both complex and extensive. It goes beyond mere weaponry or
clear objectivity.

The mere presence of hostile theater missile and UAV capabilities in an
operational area, especially if they pose a mass destruction threat, creates significant
political and diplomatic conditions. These, in turn, could impose equally significant
constraints on military forces. The threat of a theater missile attack against U.S. troops
by a hostile force--even a terrorist group--may create political and diplomatic pressures
sufficient to force withdrawal of U.S. forces before they accomplish their mission. Such
potential exists even during humanitarian missions.

A theater missile capability can be acquired with relative ease. Approximately 26
countries now possess Tactical Ballistic Missiles (TBM). Approximately 100 countries
possess some form of "IBM, cruise missile, or UAV capability. Although the number of
countries with theater missile capability will remain constant, both improved technology
and a large increase in the number of deployed systems by the year 2000 will pose

significantly increased risks to deployed U.S. forces.2THEATER MISSLE CAPABILITY

J-8 111L.-.lau
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Figure J-8

J-8



The threat consists of theater missiles, to include TBM, cruise missiles, air to
surface missiles, and UAVs (also drones and oether remotely piloted vehicles). In
addition to being relatively low technology and relat'vely inexpensive, these systems
pose particular problems for a defender:

* TBM and cruise missile warheads are capable of delivering a variety of
payloads--high explosive, chemical, biological, and nuclear.

"* Tactical ballistic missiles are difficult to destroy because they can be
launclhed covertly and have long ranges and short flight times. Once in flight, TB?
can employ a number of deliberate or inadvertent measures, such as maneuver, ,..ak-
up, or debris, that complicate active defense operations. Further, theater missile launch
vehicles are mobile and easily concealed, increasing their survivability.

° Cruise and air to surface missiles are difficult to destroy because they can be
launched from a variety of platforms at long ranges, and can enter friendly airspace
from any direction at low altitude. In addition, they present a relatively small radar cross
section to sensors, reducing acquisition range and shrinking engagement battle space.

UAVs are small and may be constructed of a variety of materials, making them
very difficult to detect. Although hostile forces may use UAVs to deliver weapons, they
are typically intelligence collection and target acquisition platforms that use a variety of
sensors to provide near real time information on the location, composition, and activities
of U.S. forces.

The theater missile and UAV threat is not limited to critical assets and other
strategic or operational targets. Maneuver forces are particularly vulnerable to
precision guided UAVs and cruise missiles. Consider, for example, if Iraq had
discovered VII Corps or XVlllth Airborne Corps assembly areas through near real time
UAV collc1tion and attacked them with large numbers of cruise missiles armed with
chemical munitions.

Protecting deployed U.S. forces against this sophisticated threat is an extremely
difficult and complex task. it requires reaching across Army traditional functional area
boundaries and using the capabilities of sister Services, and national agencies, and
multinational lorces. Successfully integrating the various capabilities found in the four
TMD operational elements provides the Joint Force Commander the force protection
required to execute each phase of power projection operations.
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NEUTRALIZES THE EFFECTS OF THEATER MISLE ATTACK..

S•t Figure J-9+,• PASSIVE DEFENSE. The Army employs passive defense measures before,
V

:' ~during, and after an attack to provide individual and collective protection tor friendly fS forces, population centers, and critical assets. Because of the extensive thoater missile

threat, some measure of passive defense is required in all force projection contingency
requirements. As depicted in Figure J-9, the principal components at passive defense
are:

Tactical Warning. Tactical warning is both the general warning that a hostile
d ur ,, , a ,fter ,,, a, ,tac o ccrried, and the specific pro..ion tha ur.. or.

fores popuations ar ctalthentersned crtclasesyecueo the extensiv ohatr missilesTatclwrigeqrs

t heffeative, itroemeasrabe ofpassien andintelligence processors, plus automated, c-
.. interopeq raemredunts.Asdepcted Cn sensure critical, time-sensitive intelligence is
'.misseminated lau pidy to units, lorc'Iasioccure, and-n the a specific warnings--to

.individuals. Furthermore, the effectiveness of warning is also a function of standing
operating procedures and training throughout the joint task force. Finally, the use of
space plays an important role in Tactical Warning. Annex R, Space, examines this in
detail.
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Reducing Targeting Effectiveness. Deployed U.S. forces degrade the
4 targeting capability of hostile forces through OPSEC measures, deception, and mobility:

Effective OPSEC measures degrade the ability of hostile sensors,
reconnaissance elements, and intelligence analysts to locate and identify friendly forces
and locations. Deployed U.S. forces employ communications security, local physical
security, counterreconnaissance/countersurveillance measures, and signature
reduction measures such as camouflage, covet, concealment, and emissions control, to
deny hostile forces accurate and timely information.

,, Effective deception misleads and confuses hostile decision-makers by
providing false or misleading information to their intelligence collection and target
acquisition assets. Deployed U.S. forces tailor their deception activities in relation to
the specific collection means of a hostile force.

* Changing one's location frequently, and faster than the hostile intelligence
agency can process information from sensors and reconnaissance elements, reduces
the likelihood of being targeted.

Reducing Vulnerability. A number of passive defense measures will reduce
the effectiveness of theater missile attacks and will conserve the combat power of
deployed forces:

. During materiel acquisition, the Army ensures critical systems are "militarized"
(or "ruggedized") or hardened, so as to operate effectively in environments that might
be subject to theater missile attacks. Building systems that can withstand
Electromagnetic Pulse (EMP) is an example of hardening; hardened systems are less
vulnerable to the effects of TM attack. Further, our forces can take steps themselves to
decrease their vulnerability to, or reduce the effectiveness of, a TM attack. For
example, during deployment, U.S. forces use site reconnaissance and selection, field
fortifications, dispersal, and ensure critical functions and capabilities remain intact by
using backup or alternate systems (redundant or robust means) to reduce vulnerability
to attack. Forces also have postattack recovery and reconstitution procedures which
reduce the effectiveness of such attacks.

m The Army's Force XXI concept of operations means large numbers of
.. ombat Support (CS) and Combat Service Support (CSS) forces ear remain outside

theaters of operation or within the U.S. This "split-based" structure reduces forward
deployed infrastructure and troops, meaning neither are vulnerable to TM attack.

*1ri * The use of theater missiles as weapons of mass destruction is an implicit
aspect of the threat. Ensuring deployed U.S. forces are trained and Equipped with: the
means to rapidly and accurately detect contamination; individual and collective NBC
"protective equipment; and the capability to decontaminate personnel, equipment, and

J-1 1
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facilities quickly and completely; are key to reducing their vulnerability and preserving
the force.

U.S. forces also may train local civil authorities to take civil defense measures
to reduce the vulnerability of civilian populations to attack. Timely warning of civilians is
a key element in reducing the risk, and may decrease the political and diplomatic
impact of a hostile force's theater missile capability.

ATTACK OPERATIONS
IE Snsosa dmreProcessors

/

Planning AGC
b.- ......... . .. Special Operations:,'!t=~ • l.;. m.l

.- " • ~MCS/,,,, ,jpv)/

Target Developmunt \
G I Timely sensor to shoote

rgetn malanEnemyTheateri , Missile C31 &

Infrastructure

Aviution:.
Attack Hellcoplers
Fixed Wing
A2C2

Fire SupportACMS Enemy Theater Missile Logistics

Atta•• •'•Missile Launchers

Army Atta k Operations leverage lethal, deep attack
capabilities and automated, interoperable C41 to

Itarna nnl Anetre hI tila capah"lty

Figure J-1O

ATTACK OPERATIONS. TMD attack operations are offensive actions taken to
prevent the launch of TM or destroy or disrupt the threat's TM capability. Such actions
include: destroying launch platforms, destroying reconnaissance, intelligence,
surveillance, and target acquisition assets; destroying or disrupting C31 nodes and other
infrastructure; and destroying mis-ile stocks and other critical logistics facilities. Attack
operations are the doctrinally preferred TMD. A
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1TMD attack operations are executed in accordance with the Army's DECIDE,
DETECT, DELIVER targeting methodology, and are critical elements of the
commander's deep battle. Because theater missile assets are difficult to detect and
may be fleeting targets, such operations require timely, accurate, and relevant all-
source intelligence support plus rapid targeting capabilities. Attack operations can be
conducted via long-range fire support assets, fixed and rotary wing aircraft, and
maneuver or special operations forces. The automated interfaces and common view of
the battlefield provided by the Army Tactical Command and Control System (ATCCS)
are key to successfully planning and executing TMD attack operations.

ACTIVE DEFENSE. Although Army TMD intends to destroy hostile theater
missile capabilities through attack (offensive) operations, some theater missiles and
UAVs will likely be launched against deployed forces and critical assets. This makes
active defense a critical TMD operational element. It protects the force by destroying
hostile theater missiles, airborne launch platforms, and UAVs in flight. Due to the threat
from weapons of mass destruction, the defense must be wide area and nearly leak-
proof. Thus, the Army's warfighting concept employs a family of complementary and
interoperable weapons and BM/C41 systems that provide a multitiered defense in depth
and have the tactical mobility and operational agility to protect maneuver forces and
critical assets.

EFCIEACTIVE DEFENSE REQUIRES
0TH UPPGR AND LOWNR TIER SYSTEMS
TODEFEND BOTH CRITICAL AREAS .- .....

AND MAN9UV6R FORCES

ONLY ARMY GROUND BASED SYSTEMS PROVIDE INTERGRATED
UPPER AND LOWER TIER CAPABILITIES, WITH AUTOMATED

INTRFAESTO JOINT, COMPONENT, AND SERVICE C31

Figure J-11
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The operational requirement to minimize the number of missiles which "leak
through" the d6ense is the basis of the Army's multitiered approach. Active Defense
upper tier missiles operate at long ranges against hostile targets both in and above the
atmosphere. They are very lethal against tactical ballistic missiles, re-entry vehicles,
and high altitude cruise missiles. Lower tier systems are aerodynamic missiles that
depe.nd on the atmosphere's resistance to steer themselves. They defend maneuvering
forces to altitudes of 25-30 km against short and medium range tactical ballistic
missiles, low altitude cruise missiles, and aircraft. But they are also capable of
defeating longer range tactical ballistic missiles that have re-entered the atmosphere.

An operational concept that envisions sole use of upper tier missiles ignores a
large portion of the theater missile threat, and leaves maneuver forces without any
means to defend themselves. A concept employing only lower tier missiles is high risk
because it engages multiple, high velocity, maneuverable targets at relatively short
range. This leaves only a limited opportunity to re engage missed targets. The Army's
two tier system employs the Theater High Altitude Area Defense (THAAD) system,
PATRIOT Advanced Capability-3 (PAC 3), and Corps SAM as complementary missile
systems to defend maneuver forces and in theater critical assets. This ensures a
capability to engage all threat systems at maximum ranges, using all the battle space
available to obtain multiple engagements against incoming missiles. The two tier
system is designed to overmatch all current and projected theater missile and UAV
threat systems.

Army Air Defense units at division, corps, and Echelons Above Corps (EAC)
execute 'rMD active defense. Corps and divisional systems, such as Corps SAM
provide support to maneuver lorces and EAC units (PATRIOT PAC 3 and THAAD)
support the joint force commander by establishing active theater missile defense
enclaves to protect critical areas. The Army coordinates active defense efforts through
its intograted Air Defense C41 system at each echelon of command, assisted by
automated interfaces with ATCCS, joint, sister Service, and multinational C41 systems.

1ATTLE MANAGEMEN'r/COMMAND, CONTROL, COMMUNICATIONS
COMPUTERS, AND INTELLIGENCE (BMIC41). The underlying capability that
separates the Army's TMD program from its "stove pipe," piecemeal predecessors, is
an effective BM/C41 E.ystem that can fuse disparate, geographically separated TMD
passive, active, and aitack capabilities into a focused effort. This allows U.S. forces to
detect theater missile targets and react with a speed well within the enemy's decision

cycle and fast enuugh to neutralize and destroy his theater missile capability.
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Figure J-12

The Army Battle Command System (ABCS) is the Army's portion of the Joint
Global Command and Control System and a critical BM/C41 element in TMD
warfighting. The Army Glcbal Command and Control System (AGCCS) is the EAC
component of ABCS and ATCCS is the tactical component at echelons corps through
brigade. ATCCS provides automated interfaces between deployed Army units and
national, joint, sister Service, and multinational C41 systems. This rapid exchange of
critical, accurate information, allows commanders and battle staffs at each echelon to
form a common picture of the battlefield, quickly make necessary decisions, and vapidly
issue clear orders, which are key factors in successful TMD.

Additional BM/C41 elements in the Army's TMD warfighting concept include,: the
use of broadcast comrnunications, to provide information and intel!igence to recipients
simultaneously rather than sequentially; the increased use of satellite communications
for reliable, high capacity, long distance co. munications. and.the use ofhig. . capacit,
reliable, digital communications, such as the Joint Tactical Information Distribution
System (JTIDS), within tactical units. The combined effect is that units can be widely
dispersed, yet electronically collocated. Electronic co-location increases information
disiribution efficiency for TMD tactical warning, active defense, and attack operations
and allows split-based operations. This decreases the number of combat support and
combat service support units in the operational area which are vulnrvrable to thieater
missile attack.
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Timely, accurate, and relevant intelligence is vital to the TMD decision-making
cycle. The Army uses organic BM/C41 assets, such as the All Source Analysis System
(ASAS) and the other ATCCS battlefield functional area systems, to locus strategic,
operational, and tactical intelligence efforts to meet the commander's TMD information
requirements.

Army ground-based and aerial sensors--both stand-off aircraft and penetrating
UAVs--collect signals intelligence (SIGINT), imagery intelligence (IMINT), and radar
intelligence (RADINT). Preprocessors, such as the Joint Surveillance Target Attack
Radar System (JSTARS) Ground Station Module/Common Ground Station
(GSM/CGS), Tactical Exploitation of National Capabilities (TENCAP) systems, and the
Defense Support Program sensor's Joint Tactical Ground Station (JTAGS) receive and
process near real time sensor data and other intelligence products and provide the
results of their analyses to ASAS analysts. However, to minimize sensor to shooter
timelines during the execution phase of attack operations, GSM/CGS operators provide

immediate targeting information directly to fire support units through automated ATCCS
interfaces.

The ASAS operators fuse this Army derived intelligence with that received from
supporting national, joint, sister Service, and allied intelligence organizations and
assets. The operators sanitize the intelligence and disseminate it at no higher than a
Secret level, to provide warfighters the timely intelligence and targeting information
needed for successful TMD operations.
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SECTION 3

CURRENT PROGRAM ASSESSMENT

As shown by Figure J-13, the Army assesses TMD capability as AMBER in the
near- and mid-terms and GREEN in the far-term, in accordance with the following
criteria:

* RED - No existing capability or existing capability is incapable of defeating

the threat or providing required support;

* AMBER - A limited capability or quantity exists to perform the mission; and

e GREEN - Adequate capability and quantity exists to perform the mission.

/f [TMD Program Assessm.,en-t
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Figure J-1 3

PASSIVE DEFENSE. Force protection is a fundamental requirement. Not only
is it one of the Army's modernization objectives, but it is also one of the four basic
dynamics of combat power detailed in FM 100-5. The Army's TMD program depends%on passive d-fens- toLly protCt uh for1ce. I I UI 0t"&AV %IOns, L%
high'y effective active defense and attack operations, some hostile theater missile

warheads may strike deployed U.S. forces or critical areas. If the missile is delivering a
warhead with a weapon of mass destruction, only effective passive defensive measures
will prevent unacceptable casualties. In many Operations Other Than War (OOTW),
active defense and attack operations may not be appropriate at all. Without effective
passive defensive measures, a hostile theater missile strike would be disastrous.
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Figure J-14

The passive defense assessment from a TMD perspective is as shown in Figure
J-14. The near-term assessment improves from the previously RED rating to AMBER
because of the fielding of a biological agent detection capability and JTAGS to
disseminate Defense Support Program warning messages directly to Theaters.

The assessment remains AMBER through the mid-term becausc: of the lack of a
stand-off, multi-agent, chemical and biological agent detection capability and individual
and collective NBC protective equipment leaves theater forces and facilities with a high
degree of vulnerability and susceptibility. The assessment becomes GREEN during the
far-term due to expected improvements in protective equipment.

Programs contributing to passive defense are described and assessed in
Annex P (Nuclear, Biological, and Chemical), Annex S (Space), and Annex R
(Training).

ATTACK OPERATIONS. Attack operations are the doctrinally preferred method
of TMD because they destroy or disrupt the enemy's capability to launch theater
missiles, which reduces the risk to friendly forces and facilities to a minimum.

Attack Operations Assessment

P Near-Term Mtd-Term Far-Termt r (95-96) (97-00) (01-09)
tr&tr A tta c k ... ...... .... .. ...... ......

0 Operations CAMBER AMBER AMBER

Figure J-15

From a TMD perspective the attack operations capability is assessed as shown
in Figure J-1 5. The near-term assessment of AMBER is based on the ability to detect,
identify, locate and attack hostile theater missile capability provided by current systems
such as Hunter UAV, Mobile Integrated Tactical Terminal (MITT), the prototype
JSTARS E-8A, the prototype JTASS, Army Tactical Missile System (ATACMS), the
AH-64 Apache, and special operations forces. In the mid-term, ATACMS Block IA, and
Apache Longbow wil! increase the range at which the Army can strike hostile theater
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missile forces and the Medium Altitude-Endurance UAV will detect, classify, and identity
TM elements at operational depths. In addition, mid-term improvements to the Army's
FIREFINDER radar will permit the detection and accurate location of missile launches.
In the far-term, the objective FIREFINDER product improvement will extend the
system's range.

However, attack operations remain AMBER because the growing threat requires
a timely, all weather, day/night anti-theater missile strike capability at ranges up to
500 km. Currently programmed fire support and IEW systems provide only limited
capability to meet this requirement. This shortfall continues into the far-term.

Programs that provide the Army's capability to strike at the enemy's theater
missile launchers, C41 and infrastructure, and missile stocks and other logistics
capabilities are discussed in Annex H (Fire Support), Annex 0 (Aviation), Annex S
(Space), and Annex 0 (Intelligence and Electronic Warfare), which provide specific
functional area assessments.

ACTIVE DEFENSE. During the 1990s, successful execution of the National
Military Strategy will come to rely preponderantly on force projection. At the same time,
the capability of hostile forces to interdict ports, airfields, and other entry points with
theater missiles will improve dramatically. An effective active defense capability is

-43 essential, because force projection Units are most vulnerable to defeat while entering
the area of operations, when the organization and forces required for passive TMD
defense and TMD attack operations may not be established. The importance of active
defense continues throughout the operation as force protection provides the
commander the ability to build strength quickly, maneuver freely, and
reconstitute/redeploy securely.

From-a TMDperspeActive Defense Assessmend a

Nrr a arNear-Term Mid-Term Far-Term7nf Active (95-96) (97-00) (01-09)
i• :j~ Defense MSEiR I•I

rFigure J-1 6

From a TMD perspective, active defense is assessed as shown at Figure J-1 6.
Near-term capabilitie!- are AMBER because existing PATRIOT PAC 2 and forward area

air defense asse3ts provide limited capabilities against the current theater missile threat.
The assessment remains AMBER over the mid-term. Even though fielding PAC-3 and
the THAAD User Operational Evaluation System (UOES) provides an effective two tier
defense against tactical ballistic missiles, significant shortfalls exist in the ability to
counter crugse missiles and UAVs, to protect maneuver forces, and to interoperate with

AI joint and multinational forces. The far-term assessment is GREEN because Corps
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SAM fielding permits truly effective two tier active defense of both maneuver forces and
critical assets. In addition, complete fielding of FAADC2 and other ATCCS battlefield
functional area systems and implementation of the joint GCCS and AGCCS systems
will provide automated, integrated, and interoperable joint active defense C41.

Annex I (Air Defense) thoroughly discusses and provides a detailed assessment
of numerous programs that contribute to TMD active defense.

BATTLE MANAGEMENT/COMMAND, CONTROL, COMMUNICATIONS,
COMPUTERS, AND INTELUGENCE. U.S. Army Space Command and PM Air
Defense Command and Control Systems (ADCCS) are developing a prototype Force
Projection TMD TOC that integrates the C41 systems suppoiting the TMD operational
pillars in six HMMWVs. The TOC is currently planned to support CINC TMD exercises
and experiments to develop and refine BM/C41 requirements. It is rapidly deployable
and available to provide contingency support to deployed commanders as required.

During the near- and mid-terms, the services will field JSTARS GSM/CGS anc
E-8c aircraft, UAV Close Range and Medium Altitude-Endurance, JTAGS, ATCCS
systems such as ASAS and FAADC31, and communications systems/capabilities such
as Trojan SPIRIT, and Broadcast Communications. Not only do these systems
represent a significant improvement in Army TMD capability, they all were developed

with joint interoperability as a major requirement. Joint interoperability, so essential to
successful TMD, also will be enhanced as OSD and Joint Staff C41 interoperability
efforts, such as systems migration, C41 for the Warrior, and Global Command and
Control System, evo!ve into maturity.

BIBM/C41 Assessme~nt

Near-Term Mid-Term Far-Torm
(95-96) (97-00) (01-09)1MC4

L3W2010 Mmnag-mentlConmancl, Control, Commni',cations
Computers, Arnd hInelligence

Figure J-17

However, the overall TMD assessment remains AMBER until the far-term
because the communications requirements of TMD may overwhelm the capacity of
available communications architectures. The Army, through the Integrated Battlefield
Architecture and Army Digitization Office initiatives, and OSD, in the Targeting Support
for Stand-off Weapons Study, continue to address this issue. The process of validating
architecture requirements and developing feasible and affordable solutions to identified
shortfalls is key to acquiring a fully functional TMD BM/C41 capability.
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Detailed assessments on systems contributing to TMD BM/C41 are included in
Annex E (Command, Control, Communications, and Computers), Annex S (Space), and
Annex G (Intelligence and Electronic Warfare).

SUMMARY. The Army's TMD concept integrates existing combat and combat
support capability and ongoing modernization efforts through doctrine, tactics,
techniques, and procedures, into a responsive tool that protects deployed forces and
defeats hop.ile theater missile throats The tool i available to joint force commanders
during fc,ut, projection contii., - jing froi, peaceful Operations Other Than War
"to combat in the midst of an A, r, n- conflict.

V ' rogrern Outlook
FY 94/195 FY 96197 FY 98-01 FY 02-10

95 NIA ..AMBERAME

!A Attack 93
- E, ElH , 01 Lperatlons !NAAA R M

!T S F1 !Is 95 N/A A5BM

-. ommunicatIon3, Computers, and Inteli 93nce =...4. • E AM • •AMBR
95 N/A AB AIE

Figure J-18

The 1995 Force Modernization Plan assessment reflects the pronress made
during two years of integration and modernization effort in response to tie theater
missile threat. However, there are specific modernization efforts that must continue for
this assessment to remain valid:

. Passive Defense:

- Joint Tactical Ground Station;
-- Biological Agent Detection; and
- Improved Biological Agen. Immunization.

. Attack Operations:

- ATACMS Block IA; and
- APACHE LONGBOW.
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• Active Defense:

-- PATRIOT PAC 3;
-- THAAD; and
-- Corps SAM.

BM/C41:

-- ATCCS fielding to the force;
-- Global Command and Control System;
-- JSTARS GSM/CGS and E-8C;
-- Hunter and Endurance UAVs;
- Joint Tactical Ground Station; and
-- TMD Force Projection TOC.

41
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SECTION 4

RESEARCH, DEVELOPMENT, AND ACQUISITION STRATEGY

The Army's capstone TMD Research, Development, and Acquisition (RD&A)
strategy is to match TMD requirements in the four operational elements with capabilities
provided through ongoing battlefield functional area materiel development. If
necessary, requirements documents, such as an Operational Requirements Document
(ORDs), are amended to ensure a required TMD capability is provided or enhanced.
The intent is to build flexibility into the acquisition process to shape an effective
response to an evolving threat.

[ ~Top Five Future
S ~ Joint Warfighting Priorities]

S• To maintain near perfect, real time

knowledgo of the enemy and communicate
that to all forces in near realtime.

,4Z4.

To promptly engage regional
forces In decisive combat on a
global basis ..

STo employ a ra1nge of capabilit es
more suitable to actions at the lower
end of the full range of military operations,
which allow achievement of military
objectives with minimum casualties
and collateral damage.

* To control the use of space.

"To counter the threat of weapons of mass
destruction and future ballistic and cruise
missiles to the CONUS and d&ployed forces

October 1993

Figure J-19
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In Volume 4, of the Joint Planning rrocurnent, published in October 1993, the
Joint Chiefs of Staff prioritized the top five future joint warfighting required capabilities.
This section describes the linkage between the general battlefield functional area RD&A
"strategies described in other annexes, the top five future joint warfighting requirements,

and specific TMVD operational elements.

PASSIVE DEFENSE. Capabilities inherent in TMD passive defense rneasures
support three of the five future joint warfighting priorities by communicating threat
information to all forces in near real time, by achieving military objectives with a
minimum of casualties and collateral damage, and by countering the threat of theater
missiles and weapons of mass destruction. Tho Army's RD&A strategy is to improve
the capability of the force to protect itself against weapons of mass destruction, to
modify the logistics system to present fewer lucrative, vulnerable targets to hostile
forces, and to improve C41 to ensure timely warning and permit greater dispersion.

To increase the force's capability to protect itself against weapons of mass
destruction, the Army will improve individual and collective protective measures,
contamination avoidance capabilitios, and decontamination capabilities.

e in the near- and mid-terms the Army will reduce the size, weight, and power
requirements of collective protective equipment and field Improvements to individual
protective equipment and NBC equipment for integrated command posts. The
Advanced Integrated Individual Protection System and Multi-Purpose Collective
Protection will be developed over the mid- to far-terms.

Passive Defense RD&A Strategy
Near-Term Mid-Term Far-Term

FY 95-96 FY 97-00 FY 01-09
Field JTAGSIATCCS

Reduce Vulnerability - Split Based Olis

Reduce Protective Equipment Size
Improve Contamination Avoidance

Improve Decontamination Capability
Improve Protective EquIpmelit

Improve Aarial Recce,

Figure J-20

"Improvements to contamination avoidance capabilities over the near- and
mid-terms include fielding the Biological Integrated Detection System and development
of an aerial reconnaissance capability for nuclear contamination. Far-term
improvements call for the development of improved aerial and stand-off chemical and
biological detection systems.

J-24



Decontamination improvements include fielding a modular decontamination
capability in the mid-term and, into the far-term, development of advanced, non-
corrosive decontaminants, self-decontaminating coatings, and decontaminants for
electronics and avionics.

Logistics modernization will implement split-based operations to decrease the
combat service support infrastructure deployed during force projection operations. This
will result in decreasing the number of soft targets vulnerable to theater missile attack.
Accomplishing this objective requires continuing improvements over the mid- to far-
terms in airlift (C-17) and sealift (Fast Sealift Ships, Large Medium Speed Roll on/Roll
off), C41 improvements such as the Combat Service Support Command and Control
System (CSSCS) node of ATCCS and use of broadcast information technologies, and
modernization of the Army's wheeled vehicle fleet to ensure rapid materiel distribution
from ports of debarkation to tactical units.

A number of C4 initiatives over the near- and mid-terms also will significantly
improve TMD passive defense. Chief among these are the continued development and
fielding of JTAGS and ATCCS and development of the joint GCCS and AGOCS. In
addition, developing air defense radar, such as the MPQ-53 and THAAD Ground-Basod
Radar, include the capability to determine missile launch and impact points. These
initiatives improve the ability to disseminate timely and accurate TMD warning within the
Army and ensure enhanced joint and Interservice Interoperabillity.

Specific RD&A strategies to accomplish these objectives are detailed in Annex P
(Nuclear, Biological, and Chemical), Annex Q (Medical), Annex M (Logistics), Annex L
(Tactical Wheeled Vehicles), Annex S (Space), and Annex E (Command, Control,
Communications, and Computers).

[Attack Operations RD&A Strategy

Near-Term Mid-Term Far-Term
FY 95-96 FY 97-00 FY 01-09

ATACMS P31

IEW Sensor and Peocehmor Fildings
ATCCS Fieldinol
GCCS and AG CS Inltlatlvoa

Apaohe Longbow Fieldings
BAT vub-munitions Fieldings

Com-.nchoa
ATACMS Block 11

Figure J-21

ATTACK OPERATIONS. The Army will conduct TMID attack operations with
long-range surface to surface fires, attack aviation, special operations lforces, and
maneuver forces. These operations provide capabilities required by three of the top
five future joint warfighting capabilities. They decisively engage regional forces, employ
a range of capabilities, minimize casualties and collateral damage, and counter the
threat of theater missiles and weapons of mass destruction.
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The TMD attack operations modernization strategy includes improving sensors,
weapons systems, munitions, and C41. In the near- and mid-terms, Intelligence &
Electronic Warfare system fielding will have a significant impact on TMD attack
operations. New sensor fieldings include Hunter UAV, Medium Altitude-Endurance
UAV, and JSTARS. Guardrail Common Sensor, with its ability to provide targetable
SIGINT, will complete fielding to all Corps. Collateral information from all these sensors
will be received, processed, analyzed, and disseminated as immediate targeting
support by operators in the JSTARS GSM, which will be distributed in significant
numbers throughout the Active Army by the end of FY 99. Enhanced All Sourc.:
Analysis System (ASAS) Block I capability also will be distributed to the Active Army by

the end of FY 99. ASAS interoperability, collection management, situation analysis,
Intelligence preparation of the battlefield (IPB), and target development capability will
focus the national, joint, and tactical intelligence communities on TMD intelligence
requirements and provide timely, accurate, and relevant intelligence for attack
operations.

The AN/TPQ-37 FIREFINDER Radar Improvement Program will begin in FY 96.
This program will upgrade Block I systems to detect and locate tactical ballistic missiles
at ranges up to 100 km. In the FY 03 timetrame, the P31 FIREFINDER, with greater
acquisltion ranges, will start fielding.

A number of additional C41 initiatives over the near- and mid-terms also will
significantly improve TMD attack operations. Chief among these are the continued
development and initial fielding of JTAGS, the Advanced Field Artillery Tactical
Distribution System (AFATDS)-the fire support node of ATCCS, and development of
GOCS/AGCCS. This will not only improve the capacity, accuracy, processing, and
Interoperability of Army fire support command and control elements, but also ensure
enhanced Interoperability with joint and sister Service units. In addition, TMD attack
operations will benefit from the fleldings of the intelligence communications systerms
Trojan SPIRIT and Commanders' Tactical Terminal-Hybrid (CTT-H), which will allow
tactical Army units to pull required Intelligence and Intelligence products from any
echelon and to receive timely broadcast intelligence.

Fire support modernization strategy to improve TMD attack operations is

primarily centered around improvements to ATACMS and munitions. ATACMS Block
..A, ,Ah ch effectively doubles the missile's range, fields in the near-term and mid-term.
The Block 11 ATACMS, which delivers Brilliant Anti arrnor.Tech nolougy (BAT)

submunitions, begins fielding in the far-term. Aviation TMD modernization in the mid- to
far-terms consists of upgrading APACHE attack helicopters to the AH-64D APACHE
LONGBOW models that have enhanced deep operations and precision strike
capabilities due to their increased lethality and survivability. Development of the
RAH-66 COMANCHE over the mid- to far-terms, and its initial fieldings in the far-term,
will improve target acquisition capability in heavy divisions and attack operations in light
forces.
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Specific strategies for accomplishing these TMD attack operations Research,
Development, and Acquisition (RDA) objectives are contained in Annex G (Intelligence
and Electronic Warfare), Annex H (Fire Support), Annex 0 (Aviation), Annex S (Space),
and Annex E (Command, Control, Communications, and Computers).

ACTIVE DEFENSE. With its mixture of weapons and sensor capabilities, TMD
Active Defense provides capabilities demanded by all five of the future joint warfighting
capabilities, To provide a near leak proof defense that addresses the full threat
spectrum and maintains a significant technology advantage, the Army is pursuing a
three phased TMD Active Defense RD&A strategy to procure a family of
complementary, interoperable systems.

Active Defense RD&A Strategy

Near-term Mid-term Far-term
FY 95&96 FY 97-00 FY 01-09

FAADC31 Fielding
Patriot PAC 3 with

ERINT Fielding
THAAD UOES FloldiniObJect~veTrHAAD FHeldings

Corps SAM Development

Figure J-22

In the near- and mid-terms, limited active defense capabilities are to be provided
by procuring and fielding PATRIOT PAC 3 with Extended Range Intercept Technology
(ERINT). This will significantly Increase PATRIOT's lethality against theater missiles by
providing a "hit-to-kill" capability at extended ranges and 16 agile guided missiles per
ERINT equipped PATRIOT launcher.

In the mid-term, THAAD procurement gives the Army a truly effective upper tier
defense against tactical ballistic missiles. THAAD provides a long-range, high altitude
missile with "hit-to-kill" capability that will operate in enclaves with PATRIOT units to
protect critical theater assets.

In the far-term, the Army plans to procure the strategically mobile, tact..';ay
deployable, medium to low altitude air defense weapon. Corps SAM represents ,,i--o

ahead" technolog,, to protect mobile corps and division forces and enhance thce
doctrinal two tier ;ystem provided by THAAD and PATRIOT PAC 3.

Annex I (Air Defense) provides a detailed explanation and discussion of the
specific RD&A strategies that contribute to TMD Active Defense.
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BATTLE MANAGEMENT/COMMAND, CONTROL, COMMUNICATIONS,
COMPUTERS, AND INTELLIGENCE. TMD BM/C41 capabilities support all five of the
future joint warfighting capabilities in the near- to mid-terms and enhance TMD
effectiveness during force projection contingencies through the spectrum of Operations
Other Than War to intense combat.

. l. BM/C41 RD&A Strategy

Near-term Mid-term Far-termn
FY 95-96 FY 97-00 FY Q0.Q.

JSTARS GSM and E-8C Fieldlngs
UAV Fleldings
JTAGS Fielding
TROJAN Spirit II &
CTT-HIFleldlngs.

ATCCS Fleldings and Block Improvements -
Global Command and Control System Initiatives

Common Ground Station Fieldings

Figure J-23

In addition to the prototype Force Projection TMD TOC being demonstrated by
U.S. Army SPACECOM and PM ADCCS, a number of other C41 initiatives over the
near- and mid-terms significantly improve TMD capabilities within all the operational
elements. Chief among these are the continued development and initial fieldings ot
ATCCS and development of the joint GCCS and AGCCS. This improves command and
control and interoperability within an Army component and ensures enhanc.ed
interoperability with joint and sister Service units. In addition, fielding Troian SPIRIT
and Commanders Tactical Terminal-Hybrid (CTT-H) allows tactical units to receive
broadcast intelligence and to "pull" required intelligence and intelligence products from
national, theater, and tactical intelligence producers. Trojan SPIRIT and CTT-H also
will be fielded to joint forces and sister Service units.

In the near- and mid-terms, Intelligence and Electrunic Warfare system fielding
will have a significant impact on TMD capabiiities. Hunter UAV fielding begins in FY 95
and continues through the mid-term, and an Endurance UAV c"pability also will field in
the mid-term. JTAGS fielding in the near-term provides theater commanders near real
time missile warning, trajectory, launch point, and impact point information by
processing stereo Defense Support Program sensor data. The J3TARS E-8C initil.I
operati, '.I capability is in FY 97 and fielding continues through the mid-tern,. Guardrail
Common Sensor, with its ability to [,rovide targetable SIGINT, will complete fielding to
all Corps. JSTARS GSM fielding begins in FY 96 and by FY 99 all active component
units will have received at least a limited number of systems.
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The Block I GSM receives, processes, analyzes, and distributes near real time
data from the JS T ARS E-8C and UAVs, and receives intelligence reports over CTT-H.
It provides TMD attack operations units near real time targeting information to support
engagement. In FY 98 the Army will increase the number of sensors with which the
system interoperates by producing Block II GSM/CGS and upgrading Block I to CGS
standards.

ASAS fielding will continue to all active units in the mid-term, and systems will be
continuously upgraded through the application of capability packa.geL based on Block II
development and rapid prototyping in the far-term, the Army will field ASAS Block II
throughout the active and reserve components. The interoperability. collection
management, situation analysis, IPB, and taWget developrnont capability provided by
ASAS will serve tu focus the national, joint, and tactical int(:ligence cornmuilfties on
TMD intelligence requiraments and provide timely, tccurate, and relevant intelligence
for passive defense, active naetense and attack operations.

The specific RD&A strategies contributing to TMAD BM/C41 are detailed in
Annex E (Command, Control, CommLnications, and Computers), Annex S (Space), and
Annex G (Intslligance and Electronic Warfare).

2
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SECTION 5

TRAINING

The National Military Strategy to rely on a primarily CONUS based, force
projection military, requires units ready to deploy- quickly and execute a variety of
rnissýcns with a high degree ot competence. Effective training is an essential
component of such readiness; and, because of the increasing threat to force projection
operations posed by theater missiles, TMD must be a continuing and integral part of
unit training.

The Army's Combat Training Centers (CTC) provide intense, realistic combat
training to combined arms units up to brigade size. Improvement in tactical BM/C41 is a
major goal of CTC training and the threat of tactical weapons of mass destruction
continues to be a key part of the training scenarios. Operations Other Than War and
low intensity conflict as part of a small joint task force will consume a growing portion of
unit training time at the CTCs. As training un',ts are task organized during training to
perform a broader range of tactical operations than they would as part of a division
conducting conventional operations, the conduct of TMD attack and active defense
operations will become part of the CTC curriculum.

.RMY TRAINING CENTERS

attile Command Trah n Program F*•
Ft Leavonworth, Ks

Combined Arms Tnig
Ce orE, USAUR

iii Ft Irwin,

I ~~Joint ReadinessJ Trig Cernter-r,-''

I ~Ft Polk, LA

] I TMU Is Integrated In Army Training
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The Army's Battle Command Training Program (BCTP) command post exercises
I (CPX) provide division and corps commanders and their staffs the same realistic

intense combat training that the CTCs provide maneuver units. Similarly, TMD
operational elements will become a higher priority as the BCTP WARFIGHTER
scenarios begin to reflect increased force projection roles.

WARFIGHTER CPXs merge the real activity of brigade, division, and corps
command posts in the field with computer simulated activities of higher, adjacent,
subordinate, and enemy forces to create a realistic environment. As the Army expands
this capability to merge the activity during large field training exercises (FTX) such as
CTC rotations, with CPX and simulated activities, the ability to conduct realistic TMD
training in all four operational elements will be significantly improved. In addition to
providing an effective training tool, integrated, interoperable Distributed Interactive
Simulation (DIS) compliant simulations will provide a realistic methodology to integrate
the TMD operational elements.

The Army is the executive agent for the Ballistic Missile Defense Organization
funded CINC TMD Experiments Program. Each of the participating joint commands
has designed the overall scope of the experiment to determine the commands' ability to
implement the four TMD operational elements in a joint and multinational environment.
As a result, the joint commands and their components have refined TMD operational
requirements, defined detailed TMD tactics, techniques, and procedures, and gained
insight into required changes to current BM/C41 architectures to ensure adequate joint
and international interoperability. Of particular note is CENTCOM's April/May 95 OPTIC
COBRA experiment, which will be conducted in conjunction with ACOM's ROVING
SANDS 95 exercise. OPTIC COBRA will feature U.S. Army SPACECOIM's prototype
automated, integrated, and interoperable Force Projection TMD TOC which will
participate in a TMD Advanced Warfighting Experiment (AWE).

The ongoing Louisiana Maneuvers (LAM) program provides the opportunity to
examine TMD strategies to provide detailed insights into doctrinal, organizational,
training, leadership, materiel, and soldier (DOTLMS) developments required to fight the
TMD battle in the 21 st Century. A 1995 LAM issue concerning TMD is being
processed.

This training section covers areas specific to TMD. For further information on
Army-wide training initiatives and issues, or for a detailed explanation of fielding and
funding status, please consult Annex R (Training).
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SECTION 6

CONCLUSION

The Iraqi use of SCUD missiles during the 1991 Gulf War demonstrated the
grave threat posed by theater missiles. Their use against the civilian populations in
Saudi Arabia and Israel caused widespread fear and a diplomatic reaction that had the
potential to split the U.S. led coalition and requii-d the CINC to divert considerable
reconnaissance, surveillance, and air/fire support resources to an ad hoc TMD
campaign. In addition, it was a SCUD attack on logistics facilities in the rear area that
caused the highest number of U.S. casualties in any single incident during the war.
One of the most disquieting aspects of the Gulf War experience was the effect of Iraqi
SCUDS, even though they were not used to deliver weapons of mass destruction. As
discussed in this annex, the threat is more severe now than in 1991, and is expected to
grow in severity throughout the decade. Thus the Army considers theater missiles and
UAVs to be major obstacles to successful force projection operations, during both
Operations Other Than War and combat.

The Army has developed a TMD program to protect U.S. and multinational
forces and critical assets from theater missiles and UAVs by neutralizing, disrupting,
and destroying the enemy's theater missile capability. The program groups capabilities
being developed to support the Army's traditional battlefield functional areas into the
Passive Defense, Attack Operations, Active Defense, and BM/041 operational elements
and focuses them on the TMD problem.

L Integrated Structure

"Weakness in any of the TMD
Operational Areas affect the

entire program

Figure J-25

UJ. 

0i,
J-32



In 1993, the Army's modernization plan grouped required TMD capabilities into
the four operational elements, and based upon weaknesses in Passive Defense and
Attack operations, assessed overall TMD capability as RED in the near-term and
AMBER in the mid- and far-terms. This modernization plan assesses TMD capability
as AMBER in the near- and mid-terms and GREEN in the far-term. The current
assessment is significantly more optimistic than the 1993 assessment and reflects the71 ,progress made during two years of integration and modernization effort in response to
the theater missile threat.

However, the Army TMD program is an integrated capability that capitalizes on
the st-qngths found throughout the operational elements to destroy, disrupt, and
neutralize hostile theater missile and UAV capabilities. Conversely, weaknesses in any
of the operational elements adversely affects the overall TMD program. The optimistic
TMD assessment in this plan is valid only if planned modernization activities continue
across all operational elements.
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ANNEX K

ENGINEER & MINE WARFARE

SECTION 1

INTRODUCTION

iii As envisioned in the Army's Force XXI concept, the Army of the future depends

on engineers to achieve its tactical, operational, and strategic objectives. The redesign
of the operational and institutional pieces of the Army must include its engineer forces
and equipment. This annex will describe what is being done to move Army engineers
into the era of Force XXI.

Future military operations of the United States will continue to rely on jointness.
The continuum of conflict will range from peacetime engagement to major regional
conflict. Combat in the future will be characterized by early entry operations, extended
battle space, and deep and simultaneous attacks throughout the battle space, all
directed by battle command systems that digitally link the forces on the battlefield.

Engineers are valued members of the Army combined arms team. Their
responsibilities to the Army are numerous. Combat engineers in forward areas give
maneuver forces the ability to cross gaps and breach minefields and obstacles as well
as create obstacles to hinder the movement of enemy forces. Engineers in rear areas
maintain lines of communications, constrict airfields and ports, and build base support
facilities. Topographic engineers provide all services and unified commands the
topographic products required tc plan and execute operations.

Army engineers are an integral part of the combined arms team, for war and
operations other than war (OOTW). Engineer capability means preparedness.
Preparedness means modernization. Likewise, Army engineers must possess a
number of capabilities to fulfill the range of roles they are assigned. These capabilities
are a function of modernization. The Army Modernization Strategy calls upon
engineers to:

* Project and Sustain. Engineers are critical to strategic deployment
capabilities. Engineers construct, reconstruct, rehabilitate, and improve airfields, ports,
and supply/lodgment areas--the early entry points of Force Projection elements.
Moreover, expanding and sustaining forces--joint and multi-national--call for engineers
to construct facilities, upgrade and maintain lines of communications, and improve
lodgment areas.
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Protect the Force. Engineers construct structures to protect critical command
and control locations and systems, weapons systems, and logistics nodes by
camouflage, concealment, and bunkerage throughout the depth of the battle space.
The capabilities to Protect the Force are gaining importance due to the increasing multi-
spectral threat and the proliferation of high-technology/improved weapons throughout
the under-developed regions of the world.

* Win the Information War. Engineers are a part of the digitized battlefield.
New mobility systems will have imbedded digital systems to track locations and pass
information. Maps and 3-D terrain visualization products must either be available or
rapidly generated to povide decision-making support to commanders involved in both
contingency and deliberate operations. Engineer topographic systems provide tailored
products when required, are able to manipulate terrain data, and distribute terrain data
electronically to all elements of the deployed force.

* Conduct Precision Strikes. Accurate electronic map background displays
that show the precise location data of both the target and the shooter are critical to
successful maneuvers and fires. Digitization technology, embedded in combat
engineer mobility systems, facilitates rapid engagement of threat forces.

"* Dominate the Maneuver Battle. Engineers assist significantly in the
domination of the expanded battle space. The evolution of engineer smart munitions
produces both intelligent minefield technology and systems that sense and destroy
enemy armored formations throughout the depth of the battlefield. Engineer
capabilities enhance the tactical mobility of our maneuver forces while impeding the
mobility of threat forces. The priorities of engineer force modernization center on the
engineer systems that support domination of the maneuver battle: the M1 Breacher,
the Heavy Assault Bridge, the Wide Area Munition, standoff minefield detection, Heavy
Dry Support Bridge, and standoff minefield breaching.

The engineer's traditional roles, missions, and required capabilities remain
unchanged into the 21 st Century. Although the Enginc -r Restructuring Initiative
improved engineer C2; retained combat engineer cap3 .lity for mobility, countermobility,
and sun' ivability withn divisions; and shifted sustainment engineering to echelons
above division, engineer equipment modernization programs lag behind the combat
forces in the near-and mid-ermn.

Furthermore, fielding schedules and research and development for nearly all
engineer systems are now longer. Consequently, the focus of engineer modemization
is to field technological matching systems to Force Packages 1 and 2 units wherever
possible. Current programs still have mission shortfalls that must be resolved in the
future. Among the shortfalls are: tactical and support bridging, demolitions, and
countermine systems. Currently, the systems used to perform such missions are
antique'ed. As a result, Army commanders face gross deficiencies in mobility and
countermobility support. These, in turn, subject our forces to unacceptable risks. A
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SECTION 2

WARFIGHTING CONCEPT

INTRODUCTION

The engagements of engineers in future military operations will be diverse and
demanding. Army engineers will engage in OOTW, in contingoncies to reinforce
deterrence, and in major regional conflicts. Engineers will contribute to the battle
dynamics of Force XXI operations by protecting and supporting early deploying forces,
by supporting forces to gain dominance of extended battle space, by supporting forces
in their execution of attacks, by sustaining forces, and by being integral participants in
the architecture of battle command. Throughout the continuum of conflict engineers
execute their missions of mobility, countermobility, survivability, sustainment
engineering, and topographic engineering.

R~ENG NEERS INTIOJTIUV p

L~ 1~Y~TAY OPERATIONS
ENgfin'e~ert-are'the An

AMl,
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MO WnumT PREVENTION
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MILITARY CONSTRUCTION V0Jf&r

IENGAGEMENTI ,ralng"owa r.re ..
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Figure K-1
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"PEACETIME ENGAGEMENT

22Army engineers of Force XXI engage, around the world, in a variety of Army
missions that promote peace and influence developing nations. Engineers have
mobility, countermobility, sustainment, and topographic responsibilities to support
missions such as nation-assistance, infrastructure development, facilities management,
and disaster relief operations. Engineer units are typically among the first to deploy in
support of disaster relief operations. Also, engineers have performed, and continue to
perform key roles in counterdrug operations. Finally, and most importantly, engineers
continue to train as part of the Army's combined arms team.

CONFLICT PREVENTION

Effective conflict prevention, or deterrence, requires the demonstration of will and
capability to resort to conflict. During situations of increased tension or crisis, Army
engineers engage in countermine, demolition, survivability support, barrier construction,
and other build-up missions to demonstrate the will and resolve of U.S. forces.
Moreover, engineers perform sustainment missions--maintain LOs, and provide and
protect facilities and forces engaged in the crisis area. Also, engineers provide
accurate and timely topographic products using current technology and various data
sources. Army engineer topographers provide up-to-date maps and terrain
visualization models which allow commanders to plan and execute deterrence
operations in areas of the world possessing poor or non-existent map coverage.

WAR

In war, engineers, like no other battlefield component, provide the resources and
direct actions which allow commanders to dominate the extended battle space.

Engineers maintain the mobility of the maneuver force throughout the depth of
the battlefield with new systems such as the MI BREACHER
M1 Breacher, the Heavy Assault Bridge
(HAB), the Heavy Dry Support Bridge
(HDSB), the Improved Ribbon Bridge (IRB),
vehicle mounted mine detection systems,
and the Close-In Manportable Minefield
Detection System (CIMMD). Engineers also
contribute to deep battle operations by
employing standoff minefield detection
systems, such as the Airborne Standoff
Minefield Detection System (ASTAMIDS)
and the Wide Area Munition (WAM).

Figure K-2
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Countermobility is a major engineer mission in wartime. The VOLCANO, a
scatterable mine system that Is organic to all combat engineer units, will be the primary
munition for mine warfare, and is supplemented by our aging Inventory of conventional
"dumb" mines. The Modular Pack Mine System (MOPMS), provides combat engineers,
infantry, and other selected combat arms units a close-in protective mining capability
which Is employable on short notice and recoverable if not detonated. Also, engineer

Wide Area Munition counterrnobllity is applied to deep
,1 operations and throughout the battle space

depth by deployment of the Wide Area
Munition (WAM). WAM is a smart munition
with a long-tenm, loitering, anti-armor
capability. As technology allows and
newer systems are fielded, WAM provides
the basis for the Intelligent Mlrefleld (IMF),
a revolutionary technology, that permits
mineflolds to detect enemy armor
formations, to report them via digitized data
links, and either to immediately engage the
targets with a top-attack munition, or to
delay the attack until an optimal target

Figure K-3 array presents itself inside of the IMF.

Engineers contribute to the Force Projection, sustdinment, and survivability of an
Army or joint force. During early entry operations, Army engineers perform key roles In
the U.S strategic deployment system. Key engineering roles include: consth cting or
repairing seaports to accommodate the roll-on/roll-off (RORO) ship fleet; supporting
logistics-over-the-shore (LOTS) operations; constructing, repairing, or rehabilitating
strategic airfields to accommodate C-17/ C5/ C-141 aircraft of the naticri's civil reserve
air fleet; constructing, repairing, and maintaining roads; co)nstructing, rapairlem., or
rehabilitating opei ational airfields to accommcdate intra-theater airlift and rou•ry wing
aircraft; and, constructing infrastructure facilities which allrnw joint forces U perform
continuous operations and sustainment.

Engineer equipment systems also provide the survivability positions ruquilred by
deployed forces. However, survivability remains a challenge to engineers. The
engineers' aging construction equipment fleet, which averages 20 years, is required for
warfare at the strategic, operational, and tactical levels ot war. Unfnrtunateiy, the
capability of the constuction equipment fleet is at risk due to lný_ýequie funding of
programs designed to replace or upgrade current systems.

Aft
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Engineers provide the topographic information and products needed. Engineers
support Force Projection/early entry operations by performing terrain reconnaissance
through observation, d;gital terrain data, and exploitation of multi-spectral imagery.
Winning the information battle demands that engineers provide the baseline reality for
all information. This requires precise, up-to-date knowledge of the terrain and the
effects terrain has on both friendly and threat forces. The new Combat Terrain
Information System (CTIS), composed of the Digital Topographic Support System
(DTSS) and the Quick Response Multicolor Printer (QRMP), provides operational and
tactical level commanders with specialized hard copy terrain products. These systems
are Important to future operations. They permit commanders and staffs to "see" the
operations area in 3-D prior to deployment, as well as providing updated map products,
developed from current multi-spectral imagery for planning and operations before
deployment and after employment. These systems constitute the move toward terrain
data digitization and terrain visualization via computer technology. Then, the next step
is the capability to feed real-time terrain observations Into command and control
systems via digital links.

.1i
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SECTION 3

CURRENT PROGRAM ASSESSMENT

The Army's capabilities to execute the Engineer and Mine Warfare program
during the near- (FY 95-96), mid- (FY 97-00), and far-terms (FY 01-09) are assessed
here. The program to modernize the engineer force is based on the engineer mission
areas:

* Mobility - Enhancu friendly freedom of maneuver by providing
countermine/counterobstacle capability, conducting gap/river crossings, constructing
combat roads/trails, and performing forward aviation combat engineering (FACE);

* Countermobility - Impede enemy freedom of maneuver by enhancing battle
space with obstacles and mines;

a Survivability - Reduce friendly force vulnerability through rapid construction
of fighting positions, protective emplacements, and camouflage/ concealment;

e Sustainment Engineering - Support Force Projection by maintaining,

upgrading, or constructing lines of communications and facilities, area damage control,

and producing construction materials;
and,

* Topographic Engineering - Provide commanders terrain analysis and
topographic products that allow them to use terrain most effectively.

ASSESSMENT AND MODERNIZATION FIX

Within each mission area, deficiencies and improvements to the current Program
Objective Memorandum (POM) are identified in this section. Each is also rated:

RED- No capability exists or, is insufficient to defeat the threat or provide the
required support;
AMBER- A "-"--' ... " " . ...~...J4. ,.." 4 4....... :^- ^ ,, ,,,,,,,, ,,.,,

II III L U Ina,,(aU Itly UI H u lt Istsy tA o I . sl p I11 11 I •, I,.-Ul ... i ..

GREEN- Adequate capability or quantity exists to perform the mission.
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MOBILITY

At present, mobility systems cannot support maneuver forces. Moreover,
support to heavy force maneuverability cannot be adequately accomplished.
Development and fielding of engineer mobility equipment has not kept pace with the
modernization of armor, mechanized infantry, and self-propelled artillery units. Current
capabilities can only support gap crossings for military load class 70 traffic under
caution conditions. With respect to the anticipated proliferation of high-technology
mines around the world (Figure K-4), countermine capability must be aggressively
improved. Current capability relies on the hand-held mine detector or the mine probe.
Therefore, countermine capability is severely restricted by the lack of a stand off mine
detection system.

LANDMINE PROLIFERATION FORECAST
RELATIVE THREAT LEVELS: 2005

E' URhOPEo..:',*,

*AS

•;:/ Proliferation

Southeast
Southwest 

Africa
Asia

Figure K-4

Countermnine !Counter Obstacle

a Detectiion: RED in the near-term. We have only the hand-held mine probes
and AN/PSS-1 1 and -12 mine detectors. These do not detect non-metallic components
of mines. Our combat vehicle-mounted mine roller is Ineffective against double-
impulse, magnetic fused, and standoff mines. AMBER in the mid-to-far terms due to
fielding the Aerial Standoff Minefield Detection System (ASTAMID), the Interm Vehicle
Mounted Mine Detector (IVMMD), and the Close-In Manportable Mine Detection
System (CIMMD).
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* Breaching: RED in the near-term. No systems are fielded in the near-term.A , Deletion of countermine capabilities to defeat magnetic mines reduces versatility and
flexibility of our combined arms maneuver force. Lack of funding for the Marine Corps-
procured Anti-Personnel Obstacle Breaching System (APOBS) places light forces at
risk In the conduct of minefield breaching. AMBER In the mid-to-far-terms. The M1
Broacher Is Insufficient in number, and its fielding Is too slow.

• Marking: RED through the far-term. The current hand-emplaced system is
slow and does not support high tempo operations which are characteristic of modem
maneuver forces. There Is no anticipated funding for an assault breach marking
system.

* Clearing: AMBER through the far-term. In the near-term, the tank-mounted
mine roller and mine plow provide the only In-stride breaching/clearing capability; these
Items of equipment are unreliable and subject to breaking. Although the M1 Breacher
will provide a much more capable system, it will be fielded In low quantities through the
far-term.

MOBILITY ASSESSMENT MATRIX

MISSION AREA NEAR- MID- PAR- COMMENTS
TERM TERM TERM
9t 6 1040 01-091

Countermlne/counturobstacl.
Detection RED AMBER AMBER Standoff systems fielded mid to far

Breaching RED AMBER AMBER Breacher Is critical; too faw fielded

Marking RED RED RED No funds for assault breach marklng system

Clearing AMBER AMBER AMBER Dismounted capability only

Gap Crossing
Assault Gap Crossing RED AMBER AMBER Too few HAB/AVLB 70 fielded

Bridging RED RED AMBER IRS and HDSS low funding

Combat Roads&TraiIS/FACE AMBER AMBER AMBER Aging construction equipment

Figure K-5

Gap Crossing

* Assault Gap Crossing: RED in the near-term: The current Armored Vehicle
Launched Bridge (AVLB) is Military Load Class (MLC) 60 and can support the Abrams
tank fleet only under "caution" conditions using low speeds over a reduced span length
of 50 feet. AMBER in the mid-and far-terms. This rating is due to fielding the Heavy
Assault Bridge (HAB) and improvements to the AVLB. A portion of the AVLB fleet will
be upgraded by improving the bridge to pemilt crossings of up to MLC 70 under normal
conditions. Fielding of the HAB begins in the mid-term, but in low quantities.
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Bridging: RED through the HEAVY ASSAULT BRIDGE
mid-term. Current fixed bridge systems _ _ _ _ _

(M4T6, Medium Girder Bridge, and
Bailey Bridge) were designed for the M60
tank, not the MI tank. They are over two
decades old and restrict mobility Figure K-6

Heavy Dry Support Bridge (maximum MLC 60). The current floating
bridge system, the Ribbon Bridge, Is
vulnerable to small arms fire and lacks the
mobility of the supported force. AMBER In
the far-term. Fielding the Heavy Dry Support
Bridge (HDSB), the Improved Ribbon Bridge
(IRB), and the Improved Common Bridge
Transporter (ICBT) greatly Increases
engineer force capabilities. However,

-' quantities are low and fielding occurs over anl
"extended period through the far-term.

Figure K-7

a Combat Roads and Trails I Forward Aviation Combat Engineering
(FACE). AMBER through the far-term. Capability improves for light engineer forces
with the fielding of the Deployable Engineer Universal Combat Earthmover (DEUCE).
The DEUCE provides a self-propelled dozing capability that replaces the current dozer-
tractor-trailer combination and thus enhances mobility of light forces In the mid-term.
However, thik mission area is at risk due to two primary reasons: the current average
age of the engineer construction equipment fleet --20 years-- and the lack of a robust
replacement and/or rebuild program through the far-term,

MOBILITY & COUNTERMOBILITY FIELDING

MISSION AREA T" ___• [A,•U
____ _$IN, ,7 " 00 01 02 03 04 Of 06 07 00 W.h

MOBILI A O RIACHER

I =VMM61 HEAVY ASSAULT •RIDGE
I I r - .=,;n

CIMMD

I. ~~ /DB IRB

COUNTER- WIDE AREA MUNITION
MOBILITY LuI, 1oA -N O

OP !I DEUCE AUGMENT MUNION

Figure K-8
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COUNTERMOBILITY

Mine Warfare

Scatterable. AMBER through the far-term. Artillery delivered mines are
fielded worldwide but in limited numbers, Engineer emplaced scatterabla mine systems
are being fielded but also in limited numbers. VOLCANO system fielding is completed
in the mid-term. However, reduced procurement of VOLCANO Class V results in a
reduced reload capacity for Force Package 1 units; this, in turn, increases risk during
Force Projection/early entry operations. The Modular Pack Mine System (MOPMS) is
fielded but in limited quantities. The ability of engineer forces to sustain two MRCs
through the far-term is at risk because of a lack of future funding for these ammunition
Items.

* Smart. The mine warfare mission area has smart categories including
development and procurement of the Wide Area Munition (WAM) and the Command
and Control (C2) WAM, which is the precursor to the Intelligent Minefield. Some
maneuver forces will not be able to quickly employ tactical minefields in offensive and
defensive operations. Following Special Operations Command initial procurement, the
Army is considering actions to procure the Selectable Lightweight Attack Munition
(SLAM). The SLAM, due to its lethality and small size and weight, would provide a
significant degree of immediate anti-armor/anti-vehicular capability in any

AI airhead/bridgehead that parachute assault, helicopter assault, or amphibious assault
forces would seize and secure. Due to limited procurement quantities of the WAM and
the lack of funding for SLAM, this area Is AMBER through the far-term.

• Conventional. A requirement remains for conventional mines and minefields
which do not self-destruct and can remain in place for long periods of time. This area is
AMBER through the far-term. Much of the large inventory of conventional anti-tank and
anti-personnel mines dates from the 1950's and has deteriorated. These mines exist in
large enough quantities to meet mission requirements. However, they are stored
principally In the U.S. and Europe and must be transported to where they are needed.
Most are metal-based, easy to detect, and time, manpower, and logistically intensive Wo
position. NBC and adverse climatic conditions do not affect their performance.
Improved fuzes capable of full-width attack, possessing higher countermeasure
resistance, are flieded In the u-idu-term 1, but in quantities too ,owV tU affect "theI AMBER
rating. There will be no funding in the foreseeable future to upgrade or replace these
conventional mines.

All coutventional mines, especially anti-personnel mines, are subject to use
restrictions from two pending intemational agreements: the Certain Conventional
Weapons Convention and the Anti-personnel Landmine Control Regime.
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COUNTERMCOBILITY ASSESSMENT MATRIX

MISSION AREA NEAR- MID- FAR- COMMENTS
TERM TERM TERM
95.96 97-00 01-09

Mine Warfare

Scatterable AMBER AMBER AMBER Limited Producticri, Class V

Smart AMBER AMBER AMBER Limited Production, Class V

Conventional AMBER AMBER AMBER Deteriorating "tock/Logistic Burden

Obstacle Development

Explosive Obstacles RED RED RED Current Stocks: Time & Labor
Intensive, Obsolete,

Non-Exploswe Obstacles AMBER AMBER AMBER Tied to Equipment Fleet

Figure K-9

Obstacle Development. A requirement exists to rapidly emplace obsta,.Ies on
the battlefield by either explosive or non-explosive means.

* Explosive Obstacles. This area is rated RED in the near-and mid-terms. A
lir "--',d capability exists for bridge demolition, but only by using time and labor intensive
V -era techniques, which would expose troops to small arms and atltillery fire. The
E de and Road Munition (BRM) could alleviate this shortfall, but only limited quantities
may be available. Currently neither an effective turnnel demolition technique nor a
special munition exists for this purpose. The Penetration Augmentation Munition (PAM)
is fielded in the mid-term to demolish dams and tunnels, and to create expedient
obstacles. The primary capability for cratering roads and airfields remains the
manpower and time intensive 40-lb shaped charge and 40-lb cratering charge, but both
under most circumstances are highly ineffective against m-ost modem pavements when
rapid results are necessary. Due to the time-intensive demands of the shaped and
cratering charges, they impede last-minute movement by friendly forces, thoreby
"degrading the engineers' ability to support maneuver operations. The M,180 Cratering

....- .11. . ha bentmvS ro h nair. CurenDemolition NIT Is hazardous to use and has been remuwd from the inveriory. Current
firing devices and anti-handlirg systems have been around since WWIl with most on-
hand stocks dating from the 1,;'50s and 'COs. The current firing bystems tor demnolitions
are manpower and time-intenslc, The Modernized Demolition Initiator (MDI), due for
fielding in the near-term, is an easy-to-use EMP/RFl-proof initiator which is available
only in limited numbers. As our current stock of explosive devices ages even further,
and becomes even more obsolete, this area w'," remain RED in the far-term.

• Non-Explosive Obstacles. The demand tor non-explosive obstacles
continues well into the 21st Century. Examples of nonexplosive obstacles include log
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cribs, antitankfantivehicu~ar ditches, wire obstaclc z, tetrahec.rons, abatis, and falling
blocks. Emplacement of these obstacles requires extensive Claiss IV categorizing and,
in most cases, usinig en~gineer construction equipment wnlich is organic to combat
engineei, units. This .rea is AMBER in the near-through far-teims due to increased
burderts on logistics resources to procure, maintain, and nove Class IV barrier

"J ~ materials; the 20-year dge of our engineer equipmnent fleet; and the slow or non-existent
future replacement and/or upgrade program!.,

SUIRVIASILITY

Camouflage and Concealment. Visual ob.'.ervation is one means of battlefield
d-3ection. Modern sansurs, however, can detect man-made objects and terrain
disturbances unseen hy ihe unaided eye. This area is rated AMBER in the near- and
nid-terms Intea-tarm, our currenti s.I tenerghtwAighit camouflage screening systems fail
io piovide protection against some of the n'wer sensors. Currently, our vehicles and
equipment have patterned camouflage paint schemes and use standard screen

A. rl systems, but neither of theise camouflage mnethods are effective when vehicles or
equipment movp,. The rating rtumains AMBER through the mid-term. The Multi-
Spectral Camouflage System (MSCS', and the UlItra- Lightweight Camouflage Netting
System (ULCANS), fielded ~n the far-term, coupled with our current systems, will raise

SurvivabilityAssessment Matrix
INV~n MID- FAAR-

MISSiON AREA irm~ r1-ii wm ~ COMMENTS

Fortifications
lndivdwil AMBER AMBER AMBER SF0/FPE Untundtid

Vehicle AMBER AMBER AMBER AGE SIs/DEoUCL
Shelters AMBER AMBER $*4BL0 HYEX unfunded

Decontaminatlun Support RiED RED RED Equlpmont and I raining

Support to Deception AMBER AMBER AlMleER MoTid to EquIpment Fieat

Opefations j-
Figure K-10

Moreover, current packaging materials ar-e not painted or colored with earth
Y' tones. Screening systemns and tarps p -vide some visual protection, but they do not

coniceal field supply points and tactical logistics activities-- most of which occur in
generally open terrain. Finding terrain foatures which afford protection tor forward
logistics activities is a challenge because such act'-vities are a. risk when they arp not
protected "roi-n onservation.
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Fortifications. Various fortifications continue to be needed on the battlefield in
thG future.

Individual. This area is AMBER through the far-term. Engineer support to
supplement soldiers' efforts is currently Nimited to the Small Emplacement Exc.avator
(SEE). Development in three systems is underway to provide a Fighting Position
Excavatur (FPE)-- which is a mechanical and/or explosive device used by individuals to
create two-soldier fighting positions: a lightweight Soldier Fighting Cover (SFC), and a
Fighting Position Revetment Kit (FPR Kit).

* Vehicle. This area remains AMBER through the far-term. Although a
selected improvement program for the M9 ACE is underway, and the Deployable
Universal Combat Earthmover (DEUCE) Is fielded in the near-term, there will not be
enough excavators to dig the required numbers of positions for all types of vehicles.

S •heIters. This area remains AMBER through the far-term due to dependence
on the availability and ape of engineer construction equipment as well as the availability
ot Clasb IV material. Construction of shelters •n forward areas competes with vehicle
and soldier protection based on maneuver commanders' priorities and threats on the
batt,'ofletd.

Decontamination Support. This area remains RED through the far-term.
Engineer equipment does not afford operator/crew protection when clearing hazardous
mat•irials. In general, engineer equipment tends to spread contaminants since only
scrapers tire capable of remcving contaminated soil.

Deception. Engineers support deception operations by constructing false
positions, decoys, And protective strictures and by emplacing phony minefields and
barriers. Engineer ,upport to deception operations depends largely on the availability
and condition of engineer construction equipment. This area is AMBER through the
far-term because this construction equipment Is in poor condition--principally due to
ago-- and quantitie, are Insufficient.

.j
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SURVIABILITY, SUSTAINMVENT, AND'I _________ TOPOGRAPHY FIELDING
NEAR.* MID-TERM FAR-TERM

MISSION AREA 19TERM
_____________ 5 96 197 98 99 00 01 02 03 04 05 06 07 08 09

SURVIVABILITY __j_____
______CONSTRUCTION EQUIPMENT

L SF CMSCS & ULCANS CAMOUFLAGE SYSTEMS

SUSTAINMENT - CONSTRUCTION EQUIPMENT

TOPOGRAPHY MSP TSS ORMP

Figure K-1 1

SUSTAINMIENT ENGINEEHING. Rated AMBER in the near-and mid-terms
RED in the far-term. Army engineers contribute significantly to U.S. defense s~trategy.
Engineer support to Force Projection operations is crucial to the success of strategic
deployment. Engineer forcos are requirred to maintain, rehabilitate, and upgrade
selected strategic APODs ano SPOI~s through which projected forces flow. Engineer
forces also maintain intratheater lines of communications, and build and maintain
facilities required to expand and sustain forces. Since the average age ol, our
construction equipment fleet exceeds 20 years, the desired replacement program would
exceed over $2 bli~lion through the far-term; unfortunately, we expact to receive lesst+Ion-- ih that AMout .o' +1~ k%' &'_ Of 4k 0.,in of th 1 entury,

I% 9A6 I ,I I I UI I I & "I AI IIWLI I 9L. .`W 11ý~ i~ y O I IWLJ U IZO$ IIISi I % L% I

Force Projection uperaxions and the establishment of lodgment, areas and sustainment
facilities could i -ecome at risk due to antiquated equipment and an inadequately funded

4 ~replacement/up'grade program.
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SUSTAINMENT & TOPOGRAPHY ASSESSMENT MATRIX
MISSION AREA NEAR- MID- FAR COMMENTS

TERM TERM TERM

95-96 97-00 01-09

Construction Equipment AMBER AMBER RED Aging Construction Equipment

Strategic AMBER RED RED No funds for TSS upgrade/Future
"Operational AMBER AMBER GREEN

Tactical AMBER AMBER GREEN

Figure K-12

TOPOGRAPHIC ENGINEERING. Missions are now categorized Strategic,
Operational, and Tactical due to recent doctrinal changes emerging from the US Army
Engineer School. The pace of technolog~ca: developments and the acquisition oi off-
the-shelf systems herald a bright future for military tcpography.

* Strategic. This area, however, is AMBER in the near-term and RED in the

rmid-and far-terms. The insufficiency of Defense Mapping Agency (DMA) map
production and digital terrain data are the primary reasons for these ratings. Digital
terrain and elevation data is currently available for only 66% of the earth's surface;
co.isequently, tactical mapping of much of the areas where U.S. military forces can
expect to be deployed is largely unavailable. The DMA is working to overcome the

41 digital data and map production deficiencies by the far-term; however; priority by the
Army is being given to 1:250,000 scale joint operations graphics. Moreover, the Army
funds have not been allocated to upgrade the topographic support systems (TSS) in
topographic engineer companies. Current TSS equipment was fielded in the late
1980's and will require extensive improvements or replacement to keep pace with
technological advances.

Operational and Tactical. Improvements in these areas provide marked
increases in multi-spectral imaging capability for tcpographic engineers and terrain
"analysts at Corps and division levels. However, these areas are AMBER through the
near-and mid-terms and GREEN in the far-term. Near-term improvements include
fielding of seve.n Digital Topograpi iic Support Systems (DTSS) mounted on 5-ton

' •1 trucks, and tho procurement of Multi-Spectral Image Processors (MSIP) for all
,opographic units. In the mid-term, a combined DTSS/ QRMP (Quick Response
Multicolor Printer) system is fielded in shelters designed for the HWMMV. Still, these
systems may become obsolete because programmed improvements are not funded
through the far-term.
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SUMMARY

Today's engineer force relies on aging, difficult to maintain systems that are
insufficient to support heavy maneuver force operations in two MRCs. The
modernization gap among the combat functions of maneuver and mobility/survivability
is extremely wide today and continues to increase. The modernization strategy and the
adjustments outlined here provide marginal improvement. The procurement of the
HAB, M1 Breacher, ASTAMIDS, WAM, DEUCE, and digital topographic capability
provides the framework to develop a more responsive, efficient, and flexible engineer
force. Figure K-13 shows that funds programmed are insufficient to achieve an overall
rating better than AMBER.

FUNDING (IN $, MILLIONS) FOR ENGINEER & MINE WARFARE
THROUGH NEAR & MID TERMS

500-

400 -

200-100

01
FY96 FY 97 FY 98 FY99 FY00 FY 01

[]HAB/BREACHER [] TAC BDG E9 COUNTERMINE []MINE

[]CONST EQPT []TOPO

Figure K-13
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SECTION 4

RESEARCH, DEVELOPMENT, AND ACQUISITION
STRATEGY

RESEARCH AND DEVELOPMENT

Engineer Science and Technology Program. Science and Technology (S&T)
initiatives focus on leveraging current technologies and maturing others for insertion in
existing systems to improve operational capabilities and correct deficiencies. The
demolition technology base has not continued into the new program. The current
detnolitions programs and technologies recognize an acceptable risk, but future
developments have not been funded at this time.

SCIENCE AND TECHNOLOGY OBJECTIVES (STO)-

Mobility and Countermobility.

* Mine Hunter Killer demonstrates an infra-red detection scheme on a combat
vehicle which applies a mounted forward looking microwave detection device in FY 96
and a brassboard directed enargy/explosive neutralizer in FY 98. By the end of FY 99;
these are then integrated into a single system capable ot detacting and killing mines at
a standoff range. W

* Rapid Obstacle Creation demonstrates by tho aim, of FY 96 the tochnoogy
to effectively plan and execute countermobility missione withn the Inneuwer

commander's decision window while reducing time, manpooir, and explosives. By FY
97, this program provides software packages that evaluate the eifect of diifernmt
countermobility operations.

Sustainment and Survivability

* Construction Materials and Methods provides the capa=.ll~y iP, c..•apid
construction and repair of in-theater transportation and facilities ýi if f'askructure to sustain
a deployed force with limited engineer resources. By the end of I'Y 95, this pr;gram
develops methods to stabilize dry soils. By the end of FY 97, the prograrn l:l'ovides the
technolo(,y to affect soft soils; and by the end of FY 98, the progr•m dove•,ol'.mj models
for engineering in cold regions.

* Field Fortifications develops by FY 95 technology reqofired lor expedient
protective systems that reduce manpower, material, and logistic raquir~wients for
survivability missions for brigade and division C2 without sacrificinG mcibility. By FY 97
this program demonstrates protective structures using advanced matJ161As.
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Low Cost, Low Observable (LCLO) Multispectral Technology
A demonstrates the capability, by FY 97, to execute and evaluate LCLO systems

operating across the threat waveband so as to reduce, signature and increase mobility
of friendly forces on the battlefield, By FY 99, this program demonstrates a near-real-
time simulation capability for scene generation and target assessment, and sets criteria
for future reactive technologies.

Topographic Engineering

* Battlefield Visualization Technologies develops and demonstrates by FY
95 rapid 3-D battlefield visualization, dynamic terrain and environment capabilities that
operate in field environments to create high resolution, geometrically correct, 3-D
battlefield scenes. By FY 97, this program uses these developments in a virtual reality
environment for tactical and training applications.

pe Digital Terrain Data Generation and Update Capability develops software,
special processor cards, and techniques by FY 95 to provide field commanders with the
capability to update digitai terrain information that the DMA provides or to develkp his
own, high resolution database of areas of critical interest not covered by DLMA. By FY
97 this program provides the technology and capability, for tactical level topographic1engineers/terrain analysts, to automatically identify terrain features.

ANIL Digital Topographic Data (DTD) Standardlzation develops an initial
software architecture for DTD input, datum transformation and coordinate conversion,
display, and other common DTD applications. By FY 97 this program develops
additional software which training and acquisition communities can use to validate their
systems' effectiveness in the implementation of military standard DTD sottware.

* Vehicle-Terrain Interaction develops stochastic models by FY 95 to provide
accurate and reliable high-resolution mobility predictions, assessments, and
representations. By FY 97, this program demonstrates automated methods and
completes development of theoretical models.

Hyperspectral Exploitation uses hyperspectral sensors to provide capabilities
for rapid identification of targets and militarily significant manmade and natural features
from remotely sensed imagery and hyperspectral data, which is especially useful for
deep tactical targets and over denied areas. By FY 96, this program demonstrates
computer-based identification.

Other

* Smart Weapon Operability Enhancement (SWOE) develops analytical
infrared and basic millimeter wave models by FY 95 to emphatically simulate
geographical and time/weather driven characters of environmental scenes. By FY 96,
this program develops a validated multi-sensor scene generation capability to allow
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quantitative consideration of environmental conditions in the design, test, and
evaluation of smart weapons and automatic target recognition devices. By FY 97, this
program extends the scene generation capability to encompass radio frequency band
future weapon systems employed in global operations.

Proposed STOs:

* Mission Planning focuses on planning the missiona of mobility,
"countermobility, and survivability for maneuver commanders with demonstrationG in FY
95 of the Army Battle Command System (ABCS) common hardware and software.

* Winter Operability Enhancement develops techniques and capabilities, in
Ilk FY 95, to control negative effects of cold temperatures, such as ice accretion, on

environmentally sensitive equipment. In FY 98, the program develops capabilities to
support lightweight material and improves shelter and other emerging logistical
technologies in cold regions. By FY 99, the program identifies equipment most
sensitive In cold regions and developmental technologies to reduce costs of equipment
operating in cold regions.

ADVANCED TECHNOLOGY DEMONSTRATIONS (ATD).

* Close-in Manportable Mine Detector ATD demonstrates four handheld
brassboards in FY 95, each using different technologies to detect metallic and

~ .nonmetallic mines. This demonstration is complete in FY 95.

• Intelligent Minefleld (IMF) ATD. This program conducts breadboard
"component demonstrations in FY 95 of communication links between control stations,
smart local controllers and sensors, and demonstrates common component modules
which link WAM and other mines to create an IMF. In FY 96, the program initiates an
integrated IMF demonstration which ends In FY 97. Acoustic sensors developed for
IMF will be used in the Rapid Force Projection Initiative to enhance situational
awareness and provide targeting interaction.

• Off Route Smart Mine Clearance AID constructs static demonstrations in F'
56. In FY 96, the program demonstrates data collection while on-the-move in near-real-

time. In FY 97, the program demonstrates limited real-time on-the-move performance.

, • • Vehicular Mounted Mine Detector demonstrates in FY 97, sensor
technologies that are mounted on a ground vehicle to detect metallic and non-metallic
mines.

TOP LEVEL DEMONSTRATIONS (TLD). The Army and the US Marine Corps are co-
*ii sponsoring a TLD on countermine technologies as part of ,Joint Capabilities

Assessment initiatives. This TLD focuses on integrating countermine capabilities with
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C31 linkage to maintain Army and Marine mobility, survivability, and agility. It consists of

four advanced wart ighting experiments:

a Expand the Lodgement (Light Forces), FY 94-95.

* Beach Breakthrough (Medium Forces), FY 95-96

* Movement to Contact (Mounted Forces), FY 96-97.

e Assault on Objective (Mounted Forces), FY 97-98.

ACQUISITION STRATEGY. Wherever possible, engineer systems are acquired by
procuring already developed commercial items (Non-Developmental Items-- NDI), the
products of sister services, or the products of foreign sources. When this acquisition
process is not feasible, research and development is undertaken.

______ ____ RDA SUMMARY MATRIX
NEAR- MID-TERM FAR-TERM
TERM

OR 99 0-Q7 18 99 00A 01 02 03~ IA~ 0 OR 07 OR 04 10

M1 DREACHER________ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

:4 ~~~COUNTERMINE__________________

CO STRUCTION _ _ _ _______ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

EQIPMENT

CAMOUFLAGE________ ________________ ____

ITOPO SYSTEMS ___________________________

RDTE PROCUREMENT.

Figure K-14
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SECTION 5

TRAINING

TRAINING STRATEGY

The Engineer Mission Area has consistently sought modern, state-of-the-art
training simulators/devices for use by engineer soldiers and the U.S. Army. We have
learned from past experience that realistic, tough training is the most effective way to
prepare soldiers for the rigors of combat, and especially to prepare combat engineers
for mine laying and clearing.

Modernization and its effect on training engineer soldiers and units focus on two
levels: the institutional training base and collective, unit level training. Engineer soldier
skills from recruit through company grade officer are taught in formal schooling.
Maximum use is made of simulations, computer-supported exercises, and state-of-the-
art equipment simulators. The Engineer School Introduces to engineer warfighting the
Impacts of doctrinal development through applicable battle labs and other Louisiana
Maneuver Task Force initiatives. Unit level training, supported by state-of-the-art
simulators and training devices, builds on foundations established in formal training
programs.

TRAINING AIDS, DEVICES, SIMULATORS, AND SIMULATIONS. Devices in
development/fielding are:

* M970 CEV 165mm Subcaliber Trainer: This device trains main gun firing
and targeting procedures on the CEV using inexpensive 40mm ammunition. Fielding to
the training base terminated in FY 91 and Army-wide fielding was completed in the 1st
Qtr, FY 95.

* Mine Effects Simulator tMES): The engineers' first MILES II interactive
scaiterable training mine will be used as an individual, unit, and force-on-force training
device. Using a radio frequency link, it provides real-time casualty and damage
assessment along with mine-peculiar audio and visual simulation. The MES can bu
dispensed by, then GEMSS and FLiPPER dispensiar or by hand. I OTE was com-pleed
4th Qtr, FY 94. initi•l fielding will be to CTCs, at a time to be determined.

* WAM Trainer (MILES 11): This is a multi-purpose individual, unit, institutional,
and force-on-force training device for the WAM. The trainer is a hardened high fidelity
system which is interoperable with MILES It via radio frequency. It allows individual skill
training along with real-time casualty and battle damage assessment. The WAM will be
issued to CTCs and local Training Aids and Support Centers (TASC) in FY 97.

* VOLCANO-WAM-MES: A systems training device which takes advantage of
the training technology developments for WAM, VOLCANO mine dispenser, and MES. I
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This combination provides a multi-purpose, reloadable training canister for use with the
VOLCANO mine dispenser. The device supports individual, unit, force on force, and
institutional training. First fieldings will be to CMCs and TASCs in FY 98.

* MOPMS-MES: This training device combines the radio frequency technology
and MILES II interoperability of the MES and the M136 MOPMS trainer. This will allow
training with the MOPMS systems in force-on-force environments. It will have reload
capability to reduce costs. Fielding is planned in FY 98.

* Broacher Embedded Training P31: A pre-planned product improvement
which will allow training in simulated combat environments. The embedded training
feature will be Distributed Interactive Simulation (DIS) compliant and allow interactive
training with systems such as the Close Combat Tactical Trainer. This product
improvement Is desired but remains unfunded due to affordability.

* Anti-Personnel Obstacle Breaching System (APOBS) Inert Trainer: The
APOBS is an Individual training device which will be fielded to institutions. It is a
classroom support tool for engineer, Infantry, and armored cavalry soldiers. It allows
them to practice the skills needed to create a footpath through an antipersonnel
minefield. The Marine Corps is the proponent of this device. Fielding is scheduled for
4th Qtr, FY 95.

u Modernized Demolitions Initiator (MDI) Trainer: This is a collection of inert
components designed to train individual skills. It allows soldiers to train safely on the
use of the new MDi system with both standard and special purpose military demolitions.
Fielding to first units Is 2d Qtr, FY 96.

* Crane Simulator: An NDI, universal cab crane simulator, is used to simulate
multiple cranes. Currently, due to funding, there is no acquisition strategy.

a HAB and Broacher Trainers: Institutional trainers used to teach individual

and crew skills. It will be based on the current M1 Drivers Trainer with control and
software modifications. It is currently not funded.

* Standoff Minefield Breacher Trainer (SMBT): The SMBT is in the concept
phase and will replace the MICLIC. The trainer is predicted to be a multipurpose
system to be used for individual, unit, force-on-force, and institutional training. A
fielding date has not been determined.

CONCLUSION

This section deals with areas specific to training in engineer and mine warfare.
For further information on Army-wide training initiatives and issues, and for a detailed
explanation of fielding and funding status, please consult Annex R, Training, of the
1995 Army Modernization Plan.
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SECTION 6

CONCLUSION

A unified commander's capability for weighting and OQTW is highly dependent
on a modem, versatile, robust, and highly proficient engineer force. Army engineers will
continue to provide the highest degree of dedicated service. However, they need
modem and adequate quantities of equipment to fulfill their missions in the envisioned
Force XXI Army.

EMPHASIS FOR THE FUTURESEmphasis for the Future.....

SMobility • or nemblt

Maintain current programs for M1 Countermobllty
BreacherA HAB * Increase procurement for* stress requirement for tactical the Wide Area Munition

bridging to support the maneuver Continue demolitionsam
battle improvementprograms
increase funding for atandoff
minefield detection and broaching

Survivability Topography
& Sustainment * Maintain pace with technology

• Obtain additional funding to • Continue NDI procurement
Increase procurement of strategy
replacement of aging equipment

Figure K-15

Several mission areas require emphasis if Army engineers are to remain
contributors to mission accomplishment. In the area of mobility, current programs must
be maintained and procurement quantities increased in order to provide more depth to
other than Force Package 1 units. Countermobilty systems must continue to improve.
The Wide Area Munition gives the Army a new threshold for mine warfare, and modern
demolitions programs show promise of revolutionizing combat engineering techniques.
In the area of sustainment and survivability, replauement or upgrades of engineer
construction equipment must receive more funding throughout an aggressive program
into the far-term. Finally, topographic engineering must continue to keep pace with
technology through aggressive programs that capitalize on commercial breakthroughs.

Army modernization in the Engineer and Mine Warfare mission area is currently
AMBER but will degrade in the mid-to-far-terms. Consequently, the capabilities of
Army engineers to support all military operations will diminish in the future.
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ANNEX L

TACTICAL WHEELED VEHICLES

SECTON 1

INTRODUCTION

TWV funding has continued to decline. Funding support for TWV in the current
Program Objective Memorandum (POM) period (FY 96-01) has dropped to less t1'an
30% of required levels; see Figure L- I. TWV funding, as a percentage of Research,
Development and Acquisition (RDA) tunding, declines from six percent to one half of
one percent. TWV funding relative to the rest of the Combat Service Support (CSS)
programs also declines. The TWV portion of overall CSS funding is below its previous
level of support. At current levels, TWV procurement proyrams do not achieve the
modernization goals for vehicle fleets, or maintain a warm production base.
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Figure L ,1

The shortfall of TWV POM funding delays long overdue medium fleet
modernization. Light and heavy fleet modernization rebuys are delayed until the
Extended Planning Annex (EPA) years. As Figure L-2 shows, shortage of near-term
funding causes the Army to lose the gains made over the past 10 years and be
dependent on a fleet 60% over-age by 2010.
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GRA flNG OF THE FLEET

I ______70'.

IPERCENTi 6'"50 F
IOVEER-AGEj 40'

TlI Army is laying the groundwork for a highly mobile, lethal strike force under
the conceptual umbrella of Force XXI. The TWVs required to provide tl ebackbonc ot
Force XXI m-ust be moderniized.
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SECTION 2

WARFIGHTING CONCEPTS

The U.S. Army is heavily dependent upon TWVs to execute war plans and
Operation s Other Fhan War (OOTW). Efficient and effective mobility provided by TVVVs
is crucial to all battlefield functions. Figure L-3 notes the percentage of Army TWVs
employua by branch: infantry, artillery, transportation, etcetera. Weapon systems
destroy the enemy, but TWVs provide the critical ammunition and fuel for that
dstriction, make units mobile about the battlefield, and provide unit sustainment.
TWV employment is either integral to, or highly supportive of, all five Army
mnodernzaticni objectives:

I REQUIREMENTS BYBRANCH

4%9

20/

FA'LN_'SC IN ARl AV MI 00 TC Mc MP AD CM MM OM MISC

Figure L-3

Project and Sustain the Force. True critical role of TWVs often goes
unrecognized. Rapid force projection, extended communication lines, and the
likulihood of forcible ontry into a logistically bare area of operations places unique
demands on the Army. When the force is alerted, requirements for trucks begin
ininiediately as Continental United States (CONUS) installations move unit equipment
to air and uea ports ol embarkation. Once in the theater, large numbers of TWVs, in all
cornfiguralions, rapidly move the force from the debarkation point to reception areas
forward. As the maneuver force moves deep into the area of operations, the logistics
structure is tailored to meet tactical requirements. TWVs move all classes of supplies
rapidly into and within the operational area and are inextricably tied to operational
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success. TV'JVs provide buh• cargo, food, ammunitio.n, and petroleumn, oil and lubricants
(F'OL) nieeded in corps and division areas. TWVs also contribute to soldier's morale by

'~'- I ransporting laundries, water trailers, kitchens and all the other ita'ms so important to
sustaining the soldier in the field. Additionally, new TWVs have improved reliability,
availability, maintainability (RAM) requiring less infrastructure fcr their support and
therefore, free up personnel and 'Jollarc to support combat systems. Funding support
to upgrade current TWV and procure more modern TWV is required to maintain this
RAM improvement.

PROjjcT AND SUiSTAIN.

~ KEY TO THIS 7"T
MOUERNIZATION 0U tM E
OBJECTIVE . NUGAT iL

WEAPONS PRIME MOVER X "C x
IWEAPON$ PLATFOflM x x - X ~x
TANK TRANSPOP.121R x X

COM1M SYSTEMS TRANS x x x

POL/WATER DISTR13BUTION x x x x
TROOP TRANSPORT -_____

AMMO DISTRIBUTION - -- X X X X -X

TACTICAL OPS CENTER '.W
MEDICAL EVACUATION yI
COMMAND & CONTROL I

GENERAL CARGO ~ x x~X - xj X

RECOVERY JX4 X__

ENGINEER EQUIP TRANS X

POWER GEN EQUIP x x X __x

CONTAINERS ______ ________

Figure L-4
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Protect the Force. TWVs serve as weapon system platforms, command and

control vehicles, weapon prime movers, and tank transporters in combat units. These
weapon and command and control systems are, for the most part, state of the art
technology, employing laser-guided missiles, fiber-optic guidance systems, and infra-
red target acquisition. TWVs are required to ensure these sophisticated systems areagile and mobile on the battlefield.

S=KEY TO THIS i;:~•!ii C ,•• :-:T':'" •Ii L H E T H T

MODERNIZATION M U I A N R E R
OBJECTIVE C 1" . .. R

... V b•V E L RC R
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WEAPONS PLATFORM Xl X X X

TANK TRANSPORTER _ X

COMM SYSTEMS TRANS X X X

POL/WATER DISTRIBUTION X X X X

TROOP TRANSPORT . x ___

AMMO DISTRIBUTION x x X X

TACTICAL OPS CENTER ... X X
MEDICAL EVACUATION ,.

COMMAND & CONTROL -

GENERAL CARGO X X X X X

RECOVERY X X

ENGINEER EQUIP TRANS x x

SHOP EQUIPMENT X X X X

POWER GEN EQUIP X X X

CONTAINEF=S - I_ ___ X

igurp. L-.3
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Win the Information War. With the emergence of new generations of
automated systems and sophisticated management information systems, field
commanders have critical battlefield information at their fingertips. In a world of satellite
links, telemetry, "smart" computers, etc., the TWV role is paramount in providing
mobility to these systems.

SWIN THE INFORMATIONWA

[ =KEY TO THIS 7H H P L H E T H T
,MODERN:ZATION . - ii N E L I A N R E R
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"Figure L-6
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Conduct Precision Strike. Modern weapons, such as the Multiple Launch
Rocket System (MLRS), Apache, Avenger, Bradley, Abrams, PATRIOT and the Paladin
Gun System, rely on ammunition resupply by TWV to sustain maximum fire on a target.
TWVs deliver the ammunition for these key combat systems making the TWV integral
to the success of the firing mission. TWVs are also prime movers for towed artillery and
PATRIOT, and will be the chassis for THAAD and MLRS.

S...PRECIS.ION- STRIKE .00'
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Figure L-7

Dominate the Maneuver Battle. Rapid, decisive victory is the essence of Land
Force Dominance which is inextricably dependent upon efficient and effective TWV
support. Organic unit TWVs, such as the High Mobility Multipurpose Wheeled Vehicle
(HMMWV), piovide platforms for command and control capability, battlefield
intelligence, and communications capability immediately upon entry into a developing
theater. Other organic vehicles, such as the Heavy Expanded Mobility Tactical Truck
(HEMTT), establish critical rearm and refuel capability for MLRS, main battle tanks, and
combat aircraft. Palletized Load System (PLS) vehicles establish corps forward
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ammunition flows capable of sustaining fighting units for the duration of the conflict.
Armored scout vehicles, HMMWVs with state of the art weaponry, provide battlefield
reconnaissance for maneuvering armor forces. The 70-ton Heavy Equipment
Transporter System (HETS) transports the Main Battle Tanks directly forward to new
maneuver positions, allowing them to arrive fully fueled, armed and with a fresh crew.
TWVs are air transportable, most by C-130 and C-141 aircraft, allowing units to deploy
rapidly and be capable of engagement immediately upon arrival in the theater. TWVs
are integral to armor, infantry, field artillery, air defense artillery, signal, air-assault,
aviation, medical and logistics forces alike.

•~OMINATE MANEUVER_• li

S=KEYTOTHIS I" C FkH, P L H T- T
MODERNIZATION -M U ' . I A -NR ' R
OBJECTIVE -:4 C iT, 'M . NU -A ' T L

WEAPONS PRIME MOVER X X X

WEAPONS PLATFORM X X X X

TANK TRANSPORTER X X

COMM SYSTEMS TRANS X X X

POL/WATER DISTRIBUTION X X X____

TROOP TRANSPORT T A NSX

AMMO DISTRIBUTION X X X X X

TACTICAL OPS CENTER X X
MEDICAL EVACUATION y

COMMAND & CONTROL X

GENERAL CARGO X X X X X

RECOVERY X X

ENGINEER EQUIP TRANS X X

SHOP EQUIPMENT X X X X

POWER GEN EQUIP x X X

CONTAINERS X X

Figure L-8

SUMMARY

TWVs, more than ever before, are crucial to the execution of successful
campaign plans. TWVs deliver the ammunition and fuel that enable sophisticated
weapons to kill the enemy, provide sustainment for the soldiers that operate them, and
are the chassis and prime movers for key combat systems.

"Sometimes soldiers like me need to be reminded that trucks arc as important as tanks."
GEN Norman Schwarzkopf

CINCCENT
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AM, SECTION 3

CURRENT PROGRAM ASSESSMENT

Recent degradation of POM funding significantly blocks TWV modernization
efforts. Assessments of the TWV fleet capability to meet battlefield requirements with
current and programmed assets, and appraisals of progress made toward fleet
retirement goals, are addressed here.

Army Acquisition Objective (AAO). The TWV AAO is that quantity of TWVs
Aj required for units, Preposition (PREPO) ships, war reserve stocks, operational projects

and operational maintenance floats. Army downsizing coupled with policy decisions
changed TWV requirements computation since the May 1994 AMP. Previously, the
Army's objective was to buy TWVs to a Procurement Objective. The Procurement
Objective was a quantity less than the AAO and considered to be an affordable goal.
Figure L-9 reflects the AAO upon which this update is based. Use of the AAO places4' TWV on the same equipment fill goal as other Army systems.

ACQUISITION OBJECTIVESI

4FLE AAO CiHANGE FROM 1994
LIGaHT

HMMWV 104,895 +95

CUCV 12,987 0

MEDIUM

LMTV 40,320 -1,515

MTV 45,080 -683

HEAVY
PLS 3,262 -67

HE 2,148 +48

HEMTT 13,145 +10

LINE HAUL 4,771 +132
ENGR TRACTORS 3,127 +41

TOTAL 229,735 -1,939

Figure L-9
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Requirements Determination. Virtually all Army Table of Organization and
Equipment (TOE) units require, and are expected to continue to require some TWVs, as
they represent the most flexible and cost effective mode of transport available. Any
plan for fleet modernization must be constructed upon a firm foundation of known and
valid requirements. The determination of TWV requirements at the unit and at the
aggregate levels is vested in the TRADOC Tactical Wheeled Vehicle Requirements
Management Office (TWVRMO). Since its inception, the TWVRMO analyzes each
TOE unit design as it is being built, and determines the most cost and operationally
effective mix of vehicles to satisfy mission needs. Factors considered in this validation
process include the doctrinal unit mission, battlefield location, unit support relationships,
personnel and equipment densities, ammunition firing rates and fuel consumption rates.
The purpose of TWVRMO is to ensure Army statements of TWV requirements
represent minimum essential needs for wartime missions, are a credible basis for fleet
plans and programs, and are defensible.

Assessment Methodology. The Army continually assesses its TWV fleet
capabilities and ownership characteristics. The assessment presented here includes a
general TWV program assessment, an overall fleet capability assessment, and an
assessment by fleet class (light, medium and heavy). What each fleet program does or
fails to do is also presented.

Overall Program Assessment. TWV investment during the 1980s went
primarily to eliminate capability shortfalls. In the 1980s, the Army fielded the HMMWV,
the HEMTT, and filled 5-ton shortages with new vehicles. In the 1990s PLS, HETS,
Line Haul Tractors and Engineer tractors were, and are, being fielded. The entire 2-1/2
ton fleet and older 5 ton vehicles bought during the Vietnam era, and shortly thereafter,
continued to age. Today nearly all 2-1/2 ton and 5 ton vehicles suffer performance
degradation and are past their economic useful life. The 5 ton fleet had procurements
of new assets throughout the 1980's and early 1990's so that its overall condition is not
as bad as the 2-1/2 ton. The enhancements to the 5 ton maximized the improvements
in this vehicle.

The Family of Medium Tactical Vehicles (FMTV) is the next generation of the
2-1/2 and 5 ton fleets. FMTV's design takes advantage of TWV state-of-the-art
technology developed both in the United States and overseas. Its design will make the
Army more rapidly deployable, less expensive to maintain and more mobile on the
battlefield.

The requirement to replace the medium 'eet and take near-term action to
prevent a highly capable light and heavy fleet from deteriorating early in the next
decade occurs at a time of major resource reduution. It also occurs during a time when
the Army is expending resources to conduct OOTW, i.e., Somalia, Rwanda, Haiti, which
were not programmed. Figure L-10 displays fleet age from 1994 to 2010. It includes
an infusion of FMTV procurements scheduled to occur in the latter years of the POM
and EPA.
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FLE AVERAGE AGE

ECONOMIC MAX FLEET AVG FLEET AVERAGE AGE
VEHICLE LIFE AGE OBJECTIVE 1994 2010SCUCV 12 6.5 7.7 24

HMMWV 14 7 5 15.8
SUSV 15 7.5 6.2 21

M151 15 N/A 16.7 N/A
M880 7 N/A 16.1 N/A

2-1/2 TON 20 10 24.7 23.4

5 TON 22 11 13.9 16.7
PLS 20 10 N/A 15.1
HEMTT 20 10 7.1 17.8

ENG TRAC 20 10 9.9 24.9

LINE HAUL 20 10 11.1 25.7
HET 14 7 15.7 20.5

M123 14 7 25.4 NAjO ____ ___
TOTAL AVE 17.8 8.9 12.7 18.9

Figure L-10

Overall TWV Fleet Capability Assessment. The major changes from the May
94 AMP revolve around POM and EPA funding reductions. These funding reductions
fail to fix the medium fleet and permit the light and heavy fleets to degrade in the far-
term. Figure L-1 1 depicts the overall fleet assessment. Rating definitions are:

RED - No capability exists, or vehicle is incapable of performing mission or
providing required support;

AMBER - A limited capability or quantity exists to perform the mission; and

GREEN - Adequate capability and quantity exists to perform the mission.

L-11
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ZASSESSMENT OF THE FLEET - 1994
•ii!A S S E S S M E N T

CATEGORY ON HAND _ NEAR 95-96 _MID 97-00 FAR 01 0

,L IGHT 136,156
HMMWV 83,543 GREEN GREEN AMBER

CUCV 48,782 AMBER AMDER RED

SUSV 985 GREEN GREEN AMBER

M151 1,030 RED RETIRED RETIRED
M880 1,816 RED RETIRED RETIRED

ASV 0 RED GREEN GREEN

MEDIUM 107,309

2-112 TON 53,505 RED RED RED
LMTV 0 RED ANIBER AMBER
STON 53,804 AMBER RED RED

MTV 0 RED RED AME3ER

HEAVY. 21,702

PLS 388 GREEN GREEN GREEN
HEMTT 12,501 AMBER AMBER AMBER
H-TS 710 AMBER AMBER AMBER

LINE HAUL 4,942 GREEN GREEN RED
LET 1,907 GREEN GREEN AMBER

MET 871 AMBER AMBER RED
M 123 383 RED RETIRED RETIRED

#I.! Figure L-1 1

Light Floet Assessment. Except for the Heavy HMMWV Variant, the current
overall condition of the light fleet is GREEN in near-term and mid-term. The condition of
"this fleet will deteriorate rapidly beginning in 2000 (Figure L-12). The current
programmed funding profile will make this fleet AMBER in the far-term.

L-1 2
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Figure L-12

High Mobility Multipurpose Wheeled Vehicle (HMMWV). This fleet is GREEN
in the near-term and mid-term. The HMMWV supports all five Army modernization
objectives and operates in Divisions, brigades, armored cavalry regiments, and corps
units. HMMWVs are critical to all warfighting and OOTW missions. There are three
HMMWV generations-the basic HMMWV procured from 1984 to 1993, the Al
HMMWV, and the A2 HMMWV. The Al HMMWV, procured beginning in 1994,
upgraded the basic HMMWV with an improved braking system, power train, and soldier
enhancements. The A2 HMMWV, scheduled for procurement beginning in 2nd Qtr 95,
further enhances the Al with a new engine and transmission that meets EPA emission
requirements. The HMMWV also has an up-armored version that is used by Military
Police and scout units. The Up-Armored HMMWV has already proven its worth in
Somalia, Haiti and the Balkans. Figure L-1 3 shows that the percentage of the HMMWV

"'1 fleet that is over- age goes from 1 % in 2000 to 70% as we field Force XXI in 2010,
reducing this fleet's capability in the far-term from GREEN to AMBER.4*I Commercial Utility Cargo Vehicle (CUCV). The CUCV fleet is AMBER and will
remain so until they become over-age in the far-term and become HED. CUCVs are
currently within economic useful life, but as Figure L-12 shows, this fleet, procured in
the mid 1980's, goes almost totally over-age in 1999. CUCV type vehicles continue to

meet light transport tasks in Echelon Above Corps (EAC) units. General Motors
Corporation (GMC) recently proposed replacement of the CUCVs in DoD, in exchange

1 IF for, strategic stockpile materials and turn-in of old CLJCVs. The Army and DoD are
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evaluating the proposal. If the proposal is accepted, the First Unit Equipped (FUE) date
will be FY 96.

Armored Security Vehicle (ASV). The ASV moves from RED in the near-term
to GREEN in the mid- and far-term. These vehicles are for use by Military Police units
for OOTW, convoy escort and combat in cities. A procurement of 95 of these vehicles
is planned for support of the Contingency Corps and the training base. The ASV is a
complementary vehicle to the Up-Armored HMMWV in Military Police units.

Small Unit Support Vehicle (SUSV). The SUSV is GREEN in the near- and
mid-terms and is AMBER in the far-term. Sufficient assets are on hand to meet
requirements. The rating of AMBER is due to fleet aging without replacement.

Medium Fleet Assessment. This fleet is composed of over-age 2-1/2 ton,
5 ton, and the new Family of Medium Tactical Vehicles (FMTV). The entire medium
fleet is RED throughout the period. Although FMTV is targeted to replace 2-1/2 and 5
ton trucks Army-wide, the recent POM funding decrements to this program terminated
the fifth year of the first five year multiyear. This cancellation moves the start of the
second contract from FY 97 to FY 99. These actions worsen an already degraded
situation.

5oo.
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Figure L- 13
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I
2-1/2 Ton. This fleet is RED throughout the period. All fielded 2-1/2 ton vehicles

are over-aged (Figure L-13). Current funding levels through the EPA to replace these
vehicles (with the more capable 2-1/2 Ton Light Medium Tactical Vehicle (LMTV) of the
FMTV family) do little to correct this deficiency. Additionally, the Army has initiated an
ESP for selected National Guard and U.S. Army Reserve 2-1/2 ton vehicles to bring
technical insertion to these vehicles until they receive LMTV. If funding is not restored
and increased for the LMTV, the 2-1/2 ton fleet will remain RED well into the 21st
Century.

5 Ton. This fleet is AMBER in the near-term because of the newer models
introduced in the 1980s. The fleet is projected to be RED in the mid-term and far-term.
The funding !ovel for the 5 ton variant of the( FMTV, the Medium Tactical Vehicle (MTV),

is far below the requirement. Slowing or delaying procurement imposes a mixed fleet of
over five different types of 5 ton vehicles, increases the Army's logistical tail and
hampers a unit commander's ability to support the Army's five modernization objectives.
Figure L-1 3 displays over-all 5 ton age.

Heavy Fleet Assessment. This fleet consists of the PLS, HEMTT, Line Haul
iTractors (M915), Engineer Tractors (M916 and M920), and HETS. The fleet is GREEN
overall, and remains so until 2005. However, critical PLS, HlEMTT wrecker and tanker,
shortages continue to exist because of reduced resources.

PILS DOES NOT GO OVER..AGE
DURING THE POMEPA.
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"HEMTT. This fleet is AMBER throughout the period because the percentage of
fill is 80% and procurement is not resourced. The HEMTT family of vehicles provides
the bulk of thle Army's rearm and refuel transport to front line weapon systems such as

J Main Battle Tanks, MLRS, Bradley Fight'ng Vehicle Systems, and Attack nelicol,.-Irs.
Their combat capabilities are closely tied to the availability of capable HEM]-TTs.
Current progra.... ed resources produce aging of this fleet (relerred to as "ship of the
desert" by combat soldiers) from 3% over-ago in FY 03 0o 52% in FY 09. The extensive
use of HEMTis in Operation Desert Storm (ODS) accelerated wear on a large
percentage of tho current fleet.

PLS. This fleet is GREEN throughout the period. Since the last AMP update,
FILS fieldir'j has oegun to Army units and PREPO ships. These highly capable,
etfi6ient, more mobile ammunition distribution system platforms do not begin to go over-
agc until 2014. Qiantitatively, however, PLS will satisfy only 84% of the requirement
and PLS flatrack procurement is far below that required to capture the full advantages

.jj " this system offers, riot only in the ammunition role, but in future follow-on uses.
ths.stnfllw1n s s

,IIETS. HETS are AMBER throughout the period. The new 70 ton HET is

currently being fielded. Irn FY 94, 74% of on hand assets were over- age (HigurR L-1 b).
Assets fielded in :-Y 94 and FY 95 reduced the percentage ot fleet over-age to 41%,
where it remains until the new HEs begin going over-ago in 2008. Without
repk.cement or upgrade programs, the entire HET fleet, most of wh;cti will be fielded
this year arid next, will have exceeded its economic useful life. " dditionally, the Armly
has procured only 71% of the total HEET requirement. Thus, support to Prepositioi.ed
Materiel Configured to Unit Sets (POMCUS) and reinforcing forces is insufficient as
well.

Heavy Repair Vehicle (HRV). The HRV would provide a capability of "fix
forward" for rnaintenance units. It also would provide armored protection for those
soldiers assignee to the vehicle. Although Congress aulhorized FY 94 funds for HRV
R&D, HRV procurement is riot currently funded. A prototype was built ana soldier
tested. The HRV, intended to replace current M1 13 tracked maintenance vehicle, is on
a PLS chassis. Even if I-IRV were funded, it could not he produced because there will
be no PLS production line to produce the chassis.
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capability was procured through the Reserve Component's Dedicated Procurement
Program (DPP). The M123 tractor is a substitute fo, engineer tractors. it is currently
rated RED. With a reduction in engineer tractor requirements, coupled with National
Guard and Army Reserve procurements, sufficient M916/M920 will be on-hand by mid-
term. At that time, all M123 tractors will be out of the Army inventory.

Trailer Assessment

Trailers and Dolly Sets. Funding supports some increase for critical trailers
such as the supply van and the 22-1/2 ton. Overall, however, the trailer fleet does not
meet either quality or quantity requirements, has too many models, and is severely
over-age creating excessive Operation and Support (O&S) burdens. With tile
increasing use of containers to move both unit equipment and sustainment supplies,
the Army is in crucial need of 40- and 20-foot container transports. Additionally, future
trailer procurements should focus on reducing trailer proliferation by using the same
trailer body for multiple applications. Figure L-16 graphically depicts by RED, AMBER,
GREEN, an assessment of the Army's trailer fleet.

A SSMENT OF THE TRAILER FLEET-1994
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Retirement Program Update. The 1989 Tactical Wheeled Vehicle
Modernization Plan (TWVMP) established a vehicle retirement policy and an execution
program. This program eliminates selected vehicles with performance deficiencies,
effects a reduction in Operation and Support (O&S) costs, and capitalizes on
advantages of reducing the variety of vehicle makes and models. The program
benefited the Drug Law Enforcement Assistance Program (DLEA) by transferring
excess vehicles to help local civil law enforcement agencies. Many of the vehicles
disposed through this program are sold through Foreign Military Sales (FMS). The U.S.
Treasury benefits, but rarely does the Army. Normally, such funds are deleted from the
Army budget. Although the Army reduces O&S costs, no new vehicles are obtained via
funds generated by FMS. Figure L-17 lists the Army's revised goals based on force
structure changes, as well as the status of goal attainment.

IREYIREMENT PROGRAM UP:DATJE

; _RETIR3ED
VEHICLE FY 95 FY96 FY97

M880 23,015 729 0 0

GAMA GOAT 5,932 N/A N/A N/A

M151 39,440 826 0 0

2.5 GAS 1,881 N/A N/A N/A

2.5 MF 4,164 763 2,000 2,000

5 TON OLDER 4,864 1,063 2,000 2,000

M123 809 136 -- 0 0

M746 117 N/A N/A N/A

GOER 1,176 N/A N/A N/A

MULES 219 N/A N/A N/A

CUCV 6,954 2,000 2,000 2,000

TL;,571 5,517 6,000 6,0000

lFigL~ro L-1 7
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SUMMARY

POM funding allocated to the light fleet is inadequate; it does not address thc
replacement needs of the HMMWV and CUC\/ or initiate an upgrade program to extend
their useful life.

Funding does not improve the ailing condition of the medium fleet. Under
optimistic funding projections, the 2-1/2 ton payload category improves to only 609/o
over-age, and the 5 ton payload category over-age percentage increases.

POM funding does not overcome the degradation of the highly capable HEMTT
fleet that was so critical to success in Operation Desert Storm. Funds are not available
to jOrovide PLS trucks and trailers to fill requirements. Finally, current funding only
procures 45% of flatrack requirements.

POM funding, and what it does and does not do for each fleet, is shown in
Figure L-18.

-/ I LIGHT FLEET [_LMEDIUM FLEETJ

PROCURL UP PROCUn|". LIGHI AND KILL FMTV PROGHAM. STARIT NEW CONTRACT
AHMOIID HMMWV. HEAVY HMMWV UNTIL EPA. UNTIL FY 99.

PROCURE THU ASV. REUUY 1HE CUCV. FILL FP. I UNTIL EPA.

PROCURIE ESP 10H
ACTIVE ARlMY,

[HEAVY FLEEj TRAILERS---]

PROCUIRI.. tlI•1T .Ol PIIOCU1.6 PLS FOR PIIOCUIIL L-UPPLY VAN. PRIOCUtIL OlIiER TIlAILLd4,I.
WIWIIEO •ti6P. AD)DITIONAL AIIIILLUIHY

LIRIGADE CONUEPT Ol4
AUDITIONAL FLArI AACKS FILLOW ON USIIS. PIIOCURL IIMT.
AND CONIAIN1iII LII A1
KITS. PROCDUI4tIAVY D,000 ALLON FUUVL TANKYS.

LINE HAUL AND LNGINElII P14OCUIIk M4i1 1 AILkIIl,.

TIIACTOIR, PHOCUII" MtU6I IIIAILLIS. PIROCUlHE CON)AINhIRJ
I MIT.UIJPMIHNTIANUPOlIl

UNTIL FY 06 PIIOC;UIL M1IU-AI UULLY THAIILHzt.

PIOGIJHME IPGHlAIAL) FUll PROMCIJIL hOML FMIV
ANY HLAVY VLIIICLkli. LTIIAILkIIC.

Figure L.-13
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SECTION 4

RESEARCH, DEVELOPMENT, AND ACQUISITION STRATEGY

Overall Strategy. The overall strategy of acquiring TWVs is through
Non-Developmental Items (NDI) acquisition programs. The NDI approach permits
leveraging of commercial technology when doing so makes sense. This ,educes
research and development (R&D) expenditures by tailoring commercial technology to
meet unique military nieeds. The idea is to encourage the use of "dual use" technology
in which the military maximizes the use of technology from the commercial industrial
base.

Science and Technology Strategy. Although the majority of the Army's TWV
requirements can be met by technology embedded in the commercial truck industry,
there are some unique military applications which have insufficient commercial interest
to be pursued by industry. The Military TWV, unlike its commercial counterpart, must
be capable of operation under the most extreme environmental conditions, under
hostile fire, andi mainteniance in the most austere conditions. Such military unique
considerations compel pursuit of some limited research and development activities.
The U.S. Army Tank-Automotive and Armaments Research, Development, and
Engineering Center (TARDEC) is advancing technologies that improve vehicle mobility,
performance, durability, vehicle weight reduction, maintenance time and support cost

Alk characteristics. These technologies are pursued for integration into existing and/or new
systems,

National Automotive Conter (NAC). Many dual use programs in government,
industry and academia can contribute to TWV. The Army is developing state of the art
automotive technologies for combat systems that also relate directly to improvements in
tactical and commercial wheelad vehicles. Recognizing this, and with assistance fromn
the Congress, the Army established the NAC in FY 93. Thu NAC, located at TARtDEC,
serves to accelerate the developmucnt and integration of dual use automotive
technologies, and to encourage collaborative research arid devoloprient (R&D) amnong
the govarinment, industry and academia. Its strategic thrusts are to identify and pursue
high payoff dual use tuch•lologies and processes that offer significant purformance and
cost payoffs. Eftorts are focused on advanced propulsion systeiiis; adaptive cUntr'lU;
light weight materials; polymneric composite structures; silicon carbide power electronics:

oilboard sensors, displays and cther automated vehicle systeons; virtual prototyping
tools; eniorgy stor~age devious; rapid, flexible iianlufacturing; arid fluxible assumnbly
systemsl. Tochnologius il any of these areas could bu appli ,d to 1 WV tn em illaii;ic
l)erformaiilc or redLice owliersliil.) costs.

TWV Modernization Strategy. 1T.h Army is ii soin; phlasu of I WV
iliod illwiitioill co:IitilluoU;ly to ii, net ;AItitd 10,11!; 111d OLbjUCtivc(T . tlrl'Oy are; ftlild!;
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sufficient to modernize in a timely manner or to modernize all of any particulal
once. Given these realities, the Army's modernization strategy includes precepts such
as:

* Buy as much modernization as available funds will allow and do so in a
balanced way.

* Modernization via Extended Service Program (ESP). ESP can provide for
technical insertion and extend the EUL of the vehicle. Ideally these programs
occur at vehicle mid-life. Upgrade programs are addressed below. The current
Army ESP is targeted at the 2-1/2 ton fleet. Its purpose is to extend the life of on
hand assets, while improving performance, and reducing ownership costs.
Unfortunately, this program was not initiated until the majority cf 2-1/2 ton
vehicles were over-age. Active Army funding for the program was lost in the
previous POM. Continuation of the program must rely on dedicated funds from
the National Guard and the U.S. Army Reserve. Unfortunately, where there is an
asset shortage, ESP does not increase on hand quantities.

* Meet National Standards. The Army is committed to complying with National
Standards, such as the Federal Motor Vehicle Safety Standards (FMVSS) and
the Environmental Protection Agency (EPA), for emission standards.

* Priority to "First to Fight." Prioritize the distribution of modernized vehicles 4
and allocate shortages by Force Packages.

e Standardize. Acquire a fleet of standard vehicles where feasible to do so.

o Industrial Base. Strive to retain an essential and flexible base of production.

TWV Programmed in the POM Section 3 previously assessed how the POM
and EPA funding affect the capability a,.J relative hualth of each Hloot segmnent.
Figure L-19 is a pictorial reprosentation o' TWV proruromnrItH currntly planned.
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[PLANNED TACTICAL WHEELED PROCUREMENTS f
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Figure L-1
RePPLacmn VnAtetSrteyNh rysIle el~mn

reurm ensaecmuo ntebsso cooi sflLf EJ) U sa

rtn.Fr examplre, tnvesturent 2S12toriatruck lToe arni' EULof 20 yaears.Astruk

used past their EUL, they becomeiu less reliable, require miore miaintenanice, aru kept "in
the shop, ott the road' more. trequeratly, and longer, each timeu they break -downl. This
[Teains fewer veh1icls are Used mlore often. WhaLt Iv'V10 I'I o rsources mnust be! used to
maintain the fleet at its 'dual trailf IIfe? V&'raou.s :studiY:-; ca1,lclate $1 .2[3 to $1 .61.3 per
your A funding level or $lb)OM, plUS Or rvu11IuSi 5I percent, arnd approximnately $50M for

trilr ws nidre dequate. The folwn iueL2,sosaunbin'rlionr of
upgrade prograni; Livi i new procui-m runlt that.1 could got tire IW\/ fleet thinough tI rus
timeus of reducred fur idiii ig evels.



I PROGRAM F 6F 7 F 8 F 9 F 0F 1

FMV343 313 278 0 0 0

I HEAVY TRUCKS 80 10 89.8 86.9 84.4 69.5
(PLS, HET,HEMTT)

HMV55 47 100 100 100 0

HMMWV UPGRADE 0 9.3 221.5 25.5 25.6 37.5

5STON UPGRADE 10.4 26.1 27.8 27.0 26.2 1.6

HEMTT UPGRADE 0 0 10.2 13.1 15.6 30.5

Upgrade Based Investment Strategy. Over time, TWV, like all hardware
systems, deteriorates with use. If roplacemeont is riot feasible when detter! oration
becomes a liability, or is cost prohibitive, other alternativu,. Must be expluit W Upgrade
programis which can aiddlre-ss either the capability deficiencies or cost of owiworship
churacteristics, or othur pressing needs, car. bu structured for solect vehicle fleets.
E SPs extend the tservice life of candidate vehicles while addressing vehicl-
miodernization shortcomings. E-SPs could, for oxarnipl, insert new tuchnology into old
chassis in se-lected fle(-ett to improve reliability, durability, miainitainability, s; ntty, parts

* availability, and National Standard,. comnpliance. Potuntial upgradu and or ESP
progri mn1~i tn imp.rove0 specific fle-et tsegiinoits Lire shown in Figur c L-20. 1 huse

* uI gradeIS are C~m rrently unlun ded. I! xwniplosi of tI ies pr)oJraint; irc:

-b ton. Upgrajrde. W~39 seWri03 b tOnl vehiclus to tho M939A2 serios
configuration by ii sortii ig statU Of tht. art engines, Irawm iiissionsi, curiiral tir o
inflation !syst,-nn, Land antilock brakinc systeinms.

I IMMWV. Upgra-de by iwwr~ting A2 w odul on yir rut, arnfilck I r ikos, arnd
un!Itlil Iilt,' illflationl SyStUrnrs.



* HEMTT. Upgrade by inserting a power train common to all other military type
heavy vehicles, higher performance tires, independent suspension, central tire
inflation system, antilock brakes and a new vehicle warranty.

Truck Industrial Base. As the Army and its budget downsize, concerns arise
about the ability of the Army to continue its programmed TWV acquisitions from the
industrial base. Perhaps equally important, are concerns over availability of the vendor
base for repair part and component supply. Studies are underway to investigate the
aetails of potential remanufacture and technical insertion needs and proposals.

Depot Rebuild and Overhaul Programs. Depot programs typically restore
vehicles to their issuable condition (one thai approximates the initial configuration of
vehicles). Such a restoration/rebuild program can convert some TWV to other uses, as
well. A current depot program focuses on the heavy fleet. The heavy fleet represents
vehicles that are generally more costly and are fewer in number and therefore, justify
the expense of the depot conversion. For example, to save procurement funds, M977
HEMTT cargo trucks are being converted to Ribbon Bridge Transporters. Other
planned depot repair programs are shown in Figure L-21.

DE P 0 LEVEL REPAIR

TM_ QUANTITY
M1"72A2 SEMITRAILER 67

M747 SEMITRAILER 34

M911 HET 18

HEMTT CARGO LIGHT CRANE 27

HEMTT CAfIGO MEDIUM CRANr= 113

HE[ht'1T TANKER 24

"M872 SEMITRAILER -155

I iguru L-21 I

Commercial Assets Mobilization (CAM) Program. The LI.S. Army Hlseivos
ru,;,rontly have tlhiu program L idK.or coiisidoratioii. The program purr its tihe Anrmy to
lUWr;(; coin iorciJ.l ve1 hcle,:; sim ilar to thos, lihu Army uLsI); in tlU 1t0 avy cor airorcial
dosijn fluut. 'l us Fprogram ha!', ttho adva go tiue t ullits would b.., ,iblo to train arid bu
(a 1dy 1the lpOgaIM1 would apply to lower •riority unrrih, who h avo , li lor tin t; to d(Jplo)y
thtan1 thto';( ill th: Coirtllfniqlai y Colrps. 1-tr- dilng 11r the pirogla i!;, , prohleih . CAM
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requires procurement funds to lease vehicles, or operation and maintenance funds to
"/1 procure vehicles. Innovative contracting methods and funding will be required to make

CAM viable.

Return from Europe (RETROEUR) Program. This program uses National
* Guard and Reserve repair sites to bring equipment returning from Europe up to fully

mission capable standards. The Army is using this program to fill unit shc'tages in
Department of the Army Master Priority List sequence. The Army National Guard, Army
Reserve and high priority Active Component units benefit from this program.

SLmmary. The Army continually assesses the TWV fleet in terms of capability,
deficiencies and ownership cost growth, and it recommends replacements or other
mesures to keep the TWV fleet rolfing. The Army's goal is to maintain fleet EUL at
half-life. A combination of new procurements, ESP, upgrade and depot repair
programs are required to maintain the fleet and achieve the half EUL goal. It is unclear
whether the TWV industrial base can be maintained given the low level of new
procurements, upgrades and ESP.

" tArV.i
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SECTION 5

TRAINING

Figure L-22

The traiining objective for TWVs is to have vehicle operators, maintainiers, and

leaders acquire ind retain the skills nueded to ensure effective use of TWVS inl support

Now Equipment Training (NET) and Technical Maiual
Val Idation/Verif ication (TM-WIV). NET is the vital link betwo.-ii the miateriel developer
and the operators and miaintainers. The Tank-Automnotive arnd Armiaments Commnand
(TACOM) is responsible for specific IWV NEI. TACOM teams are trained by the
contractor. Once trained, these, teamns conduct Direc! Support/General Support
(DSIGS) miaintenance training in-house at TACOM, and operator and unit niainteraiaice.
at the locations Of LUilitS which, receive new TWAV. DS/GS mnaintenance trLninirg is

- ~,conducted within 90 days prior to fielding. Operator and unit maintenance, traininig is'
- mc~onducted irirnnediately after TWV deprocossinig -Pt th4 gant-ikng ntlain NETtotuans

train only those, key personnul identified by the gamino (x.onnlr arid. Unink arc rust .orsible
for subsequent trainirig thirough traininqJ I ckag~n s: upplie~d by TACOM. NET tuan s
also verity niariuals supp lied by prodtLRAO 01 c~onti rctor:-. to) (311 rntPr thci r Litili y. NtE
tearns will be critical to thU 1,',uCL)Ssfu~l eiodhiqrr of I M1 V. [SP lix1 I" oii, H LT-S, and
PLS vehicles in FY 9h.
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Training Simulators and Devices,

Driver Skill Trainers (DST). Ten DSTs were lielcc in 1993 is s-nx'-
institutional training at Fort Leonard Wood and Fort Eustis- nre DST s a ~''
simulator that emulates the operating characteristics of tfa.=- 3-:' -3 ~'e:-'~
It employs a computer generated imagery visual system a~' sc r- -'
to create realistic; driving environments. A Post Fielaing Tra,nir l ; ~~
was conducted on the simulators in 1 st Qtr IFY 94. The :.'-z r -

TRADOC, for review. Early indications are that the DST 'AS we- 1qq!. vell:

Maintenance Panel Trainer (MPT). The U-S Arm'., O-Ce..vc &i-ce'~

School utilizes a MPT in its 63-series motor maintenance cot..rses T*e W- A~i
* 'I training in wiring, lighting, DC circuits, diesel engine maintenance. WI~C s'

maintenance procedures for existing and emerging TWVs.

Driver Standardization Program.

Distribute~d Training Packages (DTPs). The U.S. Army Transportation Scr-Io
Army Driver Standardization Office developed DTPs to provide field cornmanoiers
guidance with driver selection, training, and testing. DTPs are Military Occupational,
Specialty (MOS) immaterial, and contain risk assessment mnatrixes, lesson p~a %.
instructional aid lists, training area designs, performance tests, and video training
programs. Currently, there are DTPs for HEMTT, HMMWV, HETS, Light and !Medium
vehicles, and PLS.

Computer Assisted Instruction (CAl). A CAl package, consisting of eB discs,
prepares drivers to take the Commercial Driver's License test, now required by every
state. The CA! pac-kage is available through local Training and Audiovisual Support
Centers, Reserve IMACOMs and National Guard Adjutant Generals.

4
SUMMARY

TRADOG, AMC and the P~rogram Executive Officer for TWV have viable tiaiing
* programis in place to ensure fielded systemis are properly operated and maintained,
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SECTION 6

CONCLUSION

TI ..s Army Modernization Plan confirms the goals, objectives, and general fleet
direction of [' rmy Modernization Plans since 1989. Changes articulated in this versioni are principally th result of i'educed funding levels. However, the goals of TWV
modernization ýý) provide capable TWV to fulfill battlefield requirements, at an
aff ,rdabie "ost of ownerslhip, and improve fleet supportability characteristics--remain
unehanged.

TWV funding has continued to deline. POM funding meets less than 30% of
required levels and threatens the production base. Specific fleet deficiencies are:

bgN Fleet:

* Heavy HMMWVs will fill Force Package 1 and part of Force Package 2.

* Heavy HMMWVs will be insufficient to meet remaining requirements.

: HMMWV replacement or upgrade programs are unfunded.

CUCV assets stay to an age three times that originally deemed economical.

Medium Fleet:

e FMTI'V does not fill 50-/, of Force Package 1.

* 3hortages of 5 ton hampers required mobility levels.

"* Retention z4 old 2-1/2 ton payload class results in significant mobility
deficiencies and in escalating operations and supply costs.J

- i, vy 1 io0.i , V ot+:

e New 70-tor, HETS fill Force Packages 1 and 2.,I

* Insufficient new 70-ton HETS will force the Army to retain older assets for
Force Packages 3 and 4.

• Lack of flatracks will not permit full implumentation of thu Manouvor Oriuntud
Ammunition Distribution Sytum (MOADS) doctrinu.

L-29



* HEMTT shortages for wreckers, tankers and cargo trucks will exist throughout
the force.

709%
60%
50%

PERCENT 
...

30%OVERAGE 0

N' Y FY FWY NY FY Ny'FY FrY NY FY' Fy Ny Ny FY Fy

93 94 95 96 97 98 99 00 01. 02 03 04 05 06 07 08 09

IEHEAVY ILUHT Uh SD UI

Figure L-23

S-;•,',FLEET: AVERAGE.AGE?-;
."1,1 994 vsEND-POM/EPA'OM ,I

ECONOMIC MAX FLEET AV", FLEET AVERAGE AGE

CUCV 12 li.5 7.7 24

I'#.IMWV 14 7 & 1b.0
SVSV 15 7.5 6.2 21

M151 16 NA 15.7 N/A

man 7 P/A 16.1 N/A

2.112 TON 20 10 24.7 23.4

6TON 22 11 13.0 16.7

PLS 20 10 WA 15.1

HiMfl 20 10 7.1 171A

LNG TRAC 20 10 •. 24.9

L LNE HAUL201 

, 
57

HE.T 14 7 16,.7 2Z0.5

M123 14 7 25.4 NA

TOTAL AVE 17.11 0.9 12,7 16.9

Figure L-24

Figure L-23 reflects how Army TWV flkots ugp betweon today and 2009. Figure
L-24 displays the EUL of u.'ch vuhiclu, thu ideal or "objective ago," thu cutnut (1994)
average, and thu flout ago In 2009 based on planned procuromuntW.
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ANNEX M

LOGISTICS

SECTION 1

INTRODUCTION

"The wvw bgis is cwi• -: tm-- vv to# c r zw MAsOR GENERAL
DES LOGIS. an othew who" •ay it fafn*ty ws to ,s ,d caww Ve

ttoom. to ow~ &ctio to ffe ff*Xtv. of coawvv. and to lcat OMM

Sunmwy ol thf AA of War

Army modernizabon must achieve the ca--abdke needed for Land Force
Dominance by ensunng the force can accomplh the foliowing: Proect and Sustain
the Force; Protect th Force; Wm the Informabon War; Conduct Precision Strike. and to
Dominwa the Maneuver Batle. This annex focuses on one obje•-e. Proje and
Sustain the Force. In essence, that is e utimtme goal of logcstjc. To tain. and
maintain. to goal requres moder logstcs capabule. The logibcs portion of th
Army Pn sets forth the re•uvments for. and •ssesments of.
cApabubi needled in the new-. m"d-. and far-terms. Logistics modernzaon supports
th strategic. opeabona, and tacticW levs of war across Vh range ol nuiaty
opratzon. Army, logibcs is transitionin from an onentation on for•iad deployed
forces to an onentaion on force propeto forces and operations. This is consistent
wh the current U.S. Nabonal MAUy Strategy.

This annex int*Waes a nurriwr of Aimy Long Range Logits Master Plwn.
such as the Watercraft Master Ptan. as well as the budding blocks of the Army Long
Range Plnri System and the Army Stratic Mobdity Progiam. The kgstics
moaternization strategy is stwpo~ed by the Army's planning. programmning, and
budgeting system. Logistic.* is also discusse in these annexes: Avatin. Combat
Health Support. HonontW TechnoD Inograton and Tacti Wheeled Vehicles.
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SECTION 2

WARFIGHTING CONCEPT

""ILogtCS corrgs UMe nowans an arranigemen" wcin "fh oaut rie
pi ot straWtegy and Laf-: SbaiO&gy daso wntwe to a&t. bkg~ps

Drigs the tRoq to tW 0 mo"L"
Gerwai Arnome Henn Joamv

Surwnsay of "I* AM of WW

Logics supports mobdaiabon. deployment. reception. movemenl, sustainment.
reconstitution, redloyment, and demobikabon of military forces across the lull range
of rnuuaey operations. Army logistics plays a vital role in all Ieiuls of operatios --
strategic, operational and tactical (there is no distinguishable separating l"ne among
these levels for logustics purposes. however): the goal of logistics at all levels is to
delver eflective and decsv combat power focused on the tactical level. The

£ foundabon of the Atmy's logistics modernization objective rests on proecting the force.
sustaining the force, and providing core supprt to the force - at all levels of
operations

STRATEGIC LOGISTICS rprients a subset of wational power. It include the
natbon's midusmal base an its W * to milary forcms. Tho strateg"ic level of logistics is
the purview of DoD. the wxdv0idual servKies. and non-DoD agencw•s. It leverages
private sector support for warehousin. maintenamce and materel management. This
alliance closy hnks tbe Army to the sustament base which can poenilly achieve
significant redu*onsin Army managed sUtos of supplis and matere.

OffRAT1OAL. LCGISTIMS tUe strategi capabildite to tacticalr ainwn~ts.
It eNopas", suppout requird to sustain Army only, Ot. and muinational
cano-ma ki any fure conflcts from general war to q atns than war
(00TW). The futwu organizational stc corsswts of Army Combat Service Support
(CSS) units with modernied equipment, augmcnted by DoD carvais. contractors, and
host nation resources. Logistics at th level focum primarily on reception, dascuge,
onwa~d movemeni of force. positxming of faciies. maternil management. movement

S control, c-atyUtion, reconlWtiUon, and redeployment.

TACTICAL LOGISTICS is the synchronization of all logistics activities that
sustain soldiers and ther systems. Mitry units make up the bulk of the logistics
organization at this level. However. DoD civilians and contractors also have a
significant role to play. Tactical logistics actrAes are performed by CSS units and by
pialoons/soct"isteams organic to combat and combat support units. Tactica logistics
focuses on mannrg. arming, fulig, fixing, moving, and sustaining soldiers and their
equipment. Future organizations Wil be modular so planners can tailor CSS forces to
n imatch deploying force needs.
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The Army's mobiity objective is to provide a fully modernized. sustainable
conbinental US-based corps w'h selected echelon above corps (EAC) units that must
close no later than 75 days after initial combat. (See figure M-1)

PROJECT AND
SUSTAIN THE FORCE

-T E SUSTAINMENT

C 12

.J1 (PAEPO BDE & CSICCS EQUIPMENT)

C C30 +

Figure M-1

The success of ths fomb is depewnt on a bakane between ntia sustauinig
supp.-s and strategic mobility setas (aMrit. sealf. and propositioned equipimen and
facilitks afloalt). Strategic mobiLty is essenbal to propctbng forces. reinforcing forward
deployed forces, and estabihng in"a sustamtrwwd for all forces.

The CSS units of both divisional and echelons above divisin elements in the
continental U.S.-based coqms are designed to support the coMbat &.,d combat support
forcLs of the corps. Moreover, the Army traditonally provides distnbution support as
well to other servces. multinational forces, and, on occasion. drectly to civilian
populatons (durkV huananztan aid and in OOTW). These roles are expected to
expand. The Army continues to develop doctrine and force structure to effectively ana
economically provide logistics tomble for any contngency.

There is need for a single Anny-managed logistics headquarters in a theater to
orchestrate dstrnbution to all theater forces CSS units. whether part of a profectwon

M-3
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force, a forward deployed force. or a reinforcing force must be fulty modernized in ordef
to accornphsh their missions.

Spket-based operations. a Force XXI concept for CSS elements, are being
examined as a potential meanis of improving the logistical support to force projection
operations. In split-based operations. deploying OSS elements use smaller automation
d~evices linked, via highly capable convmunhcattons. to large scale automated
processwrs a! U.S. sustaining basv, This concept may prove to reduce the numbers of
CSS personnel/nits and the quantity of their equipment in theater, and significantly
enhansce the mnobility ano ro.sporisrdeness of in theater CSS managerment elements.

SPWf- BASED OPERAMiNS

0140

Figure M-2

The followin sections documewnt current capablieht.e assess program status.
and ldyout reseach, devskoprment and acquisiion strategie that combine to achieve
the warhghbn conceps.
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SECTION 3

CURRENT PROGRAM ASSESSMIENT

"-ia vey rWCewy to aIb• 0 Ic a# VW d~ AW 00 tM" a btCut from
Labon wnio a ni s moum O' 11w lroanvwaf andto to pvv~w toe Af removw
from pwo to pace tr ism or by W•Wo of ri nvary optatgors can De

CAfled Out
Ansnou to Uw Dixe of Womungon

Ponousrw~a C.rp&.q' I SI1

The logisbcs capablies assessment focuses on project the force, sustan the
force, and core support to the force. Figure M-3 below reflects the total Combat Servce
Support (CSS) program (research. dewopment and procurment) menus Tactical
Wheeled Vehles. Ttis depicts a shortfall of arnosl one bekon dooars. across the POM
period, for our key CSS programs

0',

REQUIREMENTS VS. FUNDING

K V•&L YI3AU

Figure M-3

Pro.ecl the Force encmpasss strategic and tacwal mobidty, and inctudes
all mode of transport and associatod transfer of materiel. Personnel. equipment, and
upphes must move rapidly, and in suffxcent quantiaes. to suppoit combat operatons.

Tactical actions require btmely concentration of units and material, and often demand

Wshort notce movement of large forces and major shft m directions of movement At
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the tactical level, units, supplies, and important facilities must move as battles progress:
this to assure responsive support of committed units as large as corps The movement0
of personnel, equpment and supplies is. in actuality, a contmuum-.from the industrial
base to the foxhole. The key components of modem•r•izon in the force projection area
are: deployment outload, airlift, sealift, airdrop delrvery. and Logistics-over-the-Shore.

SustaiWn the Force encompasses all services to provide water. food. fuel.
personnel hygiene, and automaton support. The modernizaton needs focus on
battlefield support and inproving the quality of life for our individual soldiers In the
ara of automati3n there is a need to inprove in transit asset visibilty of supplies and
equipment. Qualty of ide systems such as food. watar. and shelter affect every
A sokders reaiiess and willingness to fight. The key components of modernization in
thewstain the force area are: combat service support control system. corps/theater
automati data processing servic centiv. Phase II. logistics technoogical systemns.
obM iwe supply capability. standard Army information systems computers, total
d.riution combat serce support equipAmnt. Force Provider (a 550 person colleitve
support system). peftoleum distribution equirmt, tactical rigid wall shelters., and
walwr modenuzton.

C-re Support to the RF.em e asses those basir program necessary to
kLep the Army operating elficintly. Thes Aclude procuring sufficwt ammurntion for
traini and enawtenance of basic levels of war reserves, mantaining the ammundion
produiction base. replacing aged materiel hndling equipyment iprovirig power
generation equipenrt upa•tk tet and dimagtic equipment. The key components
of moftization in tO core s m are: ammunion, exakmoe ordnenc
dost inerae Familyof Tes Eq~upmn.rimuetnc eqUu ipm ent.mat, erial
handlng eq•upment, tactical electncal power. and test measurement and daosti•
equpymnt modernizabon.

.4i
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Figure M-4 (below) highlights important aspects of all CSS programs.

AMA __________ AVWYflj

PvsojgcT ANM;mGU MM feINvSCREASE AINCRAFT SURVIVAL WY5110 TACTICAL
INESCEASE DROP ZONE SPREAD_____

"AILIFT (C-I 7) ACCESS TO 6000 * ANVULDS Y 96- STRATEGIC I
DEPLOYUMET OUT LOAD SUPPICISM? RAILCARS AND CONT V W0STRATEGIC
(RAIL CAMRCNE) HANDLING EOINU106T TO DEPLOY

LOISIC-OSINCRIA5SED LOTS PLEAISLITY 96 g2 STRATEGIC
SEALW7 FYV W1OS0N ~iLS y5 STRATEGIC

SUSTASI CSS CONTROL SYSTUI PAU UK LOO.2TICS INFO ~ 4 ~I~
dlCU11INTHATIR ADP ENhVANCED SPLIT OPERATIONS Pd Si-4- OPERtATONkAL

LOGITICS TE CH ULIPOVS.D ASSET MGT VUEISIIY Ity W10S TACTICAL

osJ SUPPL.V CPASILIT F&U ORG SHP TIM Irv W1 TIOAl"

S"D ARmy U iS-v cowP MSOVE ASSET iVUSOILM ~YW19 TACTICAL
TOTAL DiSTUTOn= pan ASSE VISINLiTY. Ii IIIANIT AND FY l1i- PUO

COUSAT SERVICNX.' SOT6 11PROVI FOOD AND SAWVATMO iv Wi-0 TACTeAlt
FORI P119vMm 11fEPIh CDT EIPEITMýES FT 964 STRATE"Ic

OPERATIOkAL
__________________ ________________ ________TACTICAL

P5779"EI DWIrWkFMl 1M-POMU TACTICA UKTAOM~ITf FT Si-1O TACTICAL
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SHELTER TACTICAL FIDELITY TACTICAL

WAT~ MODW*OvE TACTICAL IJJSAEMSJT Wit)S- TACTIC.AL
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Figure M-4

The programs wre usessea in terms of capabeitly or quantity vhi-i-vis mnissiotu
or threat in near-, nud-. &Wd fa,-terms- Each program is given a rating of RED, AMBER.
GREE-N.
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RED -- No capability exists, or is insuffhcwint to dolat the threat or provide ile
required support:

AMBE A limited capability or quantity exists to perform the mission.- and

GREEN -. Adequate capability and quantity exists to perform the mmssion.

LOGISTICS SYSTEMS ASSESSMENT] ____

sysTEM/MOE UEAR-TOW* MI.TEIWU FAR-TERM
(FY W06B) (FY 97400) (FY 0149)

PROJECT MIOWOP OSUVERY AMUER AMUER AMBEN

DJRUPT (C-I?7) AMME AkEER oMn"

WWWVAI OUTLOAD IRA&. CARS) AMUER *amE GREEN

rlCS4VWRTW4WOM A~BE AmBER" AMUER
SEALF! AMBER OREE

csa CONTROL SUSTM AMME GOA"N OrmE

COWW"WlA~TU ADP SE CON - N A~BE GAEE aREE

LOSTICIM WftEO~OOY AN AMBE ahrm" GROMM
SUSTAIN OUfVSUPYAPU.T IE hEGEE

M.5T ARMY MW MIWO SUS COW AMUER AMUER AMBER

TOTAL DISTRIBUTION PR1OG9AW AMIU AMBER WAEN

CO11BAT SERn"= SUPPOT EQ LUME AMBER AMBE

KOHNE -rYI -lf AMIUN AMBE

PETOLEWUM OWTHB4UON 10 AMBER AMBER AMB~
TACTICAL OQW WALL SWOLTER ANMBE AMUER AMBERA

WATER M00ERNWAT1N AMBE AMBIIER AMUER

-W~tf A~E AMWA AMUER

ULOWSU -NW" DN " AMU AMBER~f AMUER

- -VAK AMUER AAIU #AMU

CORE MATERMIL HAMOLSOG E0 AMBER AMBER AMBUR

TACTICAL UIJCTAWAL POWER1 A! 'j"f noD NED

IMBE lmooffrATMO AAIUA AAIUN 2 AMBUR
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FACTRY I PROJECT THE FORCE

PRO FACTThFORCEYgueM

Airdrop De~LeySsw. ipedarrpdleysytmaerquedo

Pnrae u OWcEpRoeincpbyan fclatouabiytosan ors

AkWDliySsii mproved aidrop avy systems inraecrocaaaiytreat obete reuiredto
onareaeorfm rp capability pe icat e assd toeeb m~ax ur an ir torcescargo alrcrams

capaciulty andireducing serso on thear doperzone. Enhancrivents inltyof cargoand e
personnel sytms varerqe to:wr rwedumce. theircomplexityad cabor systenmty anroe
reqiadis tor waccrtl adoe w~1. inresethepoabilety pratisionsaas welas vreduceM an

tousabge condbiition pecreasetesrrayo icraft e as andeb nmremw; Ai ocardo aircraft

accuracy and weigh capacity of delivery systems. Low cost. disposable cargo systerns
are requsred to reduce the cost of hunmuantaran aid and disaster relief airdrop
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Assessmeynt for near-, mid- and far-terms is AMBER for reasons of inadequate
funds for researchi and developnten. mid procuremest. Funding constraints delay
resarch and developmerwnt of the advance paracp~uie an harness system which
requires rra~o safety moddficat~ons. The advanced precision aerial delivery system.
needed for p~npo~nt, oarty en"r force9 sustauinmnt and just-kn-tone resupply. is not
sufficiently funded for required research and deiielopmnent.

AIRDROP DELIVERY SYSTEM

IFigure M-7 -

Abrift. Our naaon's aiMi assets are r~ging Further, they do not mewet the full
rneof force propetieon needs. The C-17 offers tOm best opportunity to ensure

conttuaud. responsive slatagec airWf for our Natm's contingency force&. The C-i17
quickly delivers forces directly into a theatr, and offers ft Whelkhood of insertng those
forms closer to whorm #We amre neded (no current surcraft have fths capability) .The C-
17, a key Strategic aarldr. is operatod by the Air Foi-e Air Mobility Commaund, thu air
component of U.S TrvmWWoM=bo Commannd. The C- 17 is an Air Fomai Program. bui
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the Army sponsors the C. 17 Test Off ice ithe Army on -rate representative to the An~
'1 Force), anid is f imly comnwteo to tne continued acquisition of the C -17.

The near- and mid-torms are AMBER due to the lack of adequate airlft. The Air
Force pLan toi buy the fuii requirement of 120 planes is to jeopardy due to casi. The Az,-
p1 orco is& COM401d V a orfopkmentli airciaft as a hedge against a srnAler buy ot
C-1I7s. Thes Affy sup~ports tMe full buy of I20 C- I7s. 11. tunding is restored lor the 120
pianes. Mhe far-term assewnonti w~i be GREEN.

Deplaymnrnt Outiced FLO Cams Rail carm are reqaired at predetrnlivod
Iocatwx% foc ~n4.a outoad of tha first dapkloyig units a" equiprnent. ' rix~iercWa raiS
ciurwrs manot vrovid4 neaded oquipent in less than seven days od nuobi~zatux-n (M-
Day). Various types of rail carm wte requird for Forc Package 1. Reqwirernwnts
include cais prestaged at fth installation ol the nimWa Ready Brigade, commercia cars
for the lank plant, free runnin system aW cams, and fail cars for d4p ots.

1,4 faril cars are oequired for Force PMckge . Currintly 689 we on hand or
on contraidc. Tho rtmainin radl cars requiiud are prograrinmed, to be procured br, FY 01.

Conlamnr Nand&n Equ~pmrnt (CHE) capabiky at naUA&Lvuis i currentl
anadsquale to meet cordni4iwhniannoda i noviutwen requlrae~rens trom %he mat~Aifaio.
lnsta~axon CHE requirwrmits am cuirsnh umiundod, rewhwcwrg Lhe AMkEi rabiaig for
thbS pr4Wu&

Tlus nian Atg l part oftArmyShrat~k Mobi* Prugwn. WhAe Owe

bureing GRE for wad- and~ faw4%.nn& Owe near-torr pmgram it AM3EO daat
craton-huoi shonagei

capabiliy to discharge personnel and equpimet from vessels not in f*Dad ports. This is
calle Logises-over-tho-Shor. Such loai&g ard unloadin operations are conducted

over unmtp.oed ushofelmnies. through partially destroyed fuxed ports, through "hlow
draft ports not accouusl to deep draft shipping, and through fixed Ports Mhat are
inadequate for other reasons btx &sNoiivnodate ihis capabilit. Lagwtcs-ovef-th.-
Shafe equiprmet requireenrts bnc'trf fKabtng cranes, pusher tugz, uigraded lighter
amphibous r.upp4) cargo boats (LARUW), and causeway systemts. it does not
wxclue comnvind and control boats.
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Ths Logistics-over-the-Shore Programmerd procurements, from FY 96 to FY 01,
4 are three floating cranes. seven pusher tugs. 19 causeways , and 23 lighter amphibious

resupply cargo boat upgrades. The Aniny Reserves fund one floating crane and two
pusher tugs. The"e procurements satisfy currently known requirements. A government
contractor is validating Total Army requirements (previously identified in the Army's

-~ Watercraft Master Plan). The requirement for 19 coastaI harbor inland boats is
unfunded, and is not relklo'ed in the latest POM or Long Range Research Deveiopment
and Acquisition Program. Figure M-8 shows a detailed comparison ot equipment
requirements, equipmnent on-hand, and projectd equipment funding.

NlEAR-TERM MID-TERM IFAR-TERM
AMBER AMBER tAMBER

This program for near-, m-d- and far-terms is AMBER due to no on-hanid roll oni
roil off discharg causeways, ferry causeways. and per causeways. These causeways
are a criticai link between vessels and beaches or port facilities.
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Sea~ift CaPability. Trio Army is committed to supporting the U-S- Navy's
acqwstion of strategic sealift as outlined in the Mobiliy Requirerrent Study The
Amy's sealif reqwrements are grouped by category: 6urge seakhf. afloat prepobltlonea
vessels, and sustaining seaift, Surge seailt are those vessels that move two heavy
divisions to overseai locations. These v~sels must move forces in no more Oha 15
days with no more thw 1 /90t of a divmwor at risk on any one shap- The Army's surge
sealif requirement is: eigt tasi seakt ships. I1I large medium speed roll orv roll off
vessels, and 29 roll on/roll off vessels (riew construction or conversio). Vessel for

vessels, frorr the commerciwal rnajke!. FwWa configuration reqjmue nos lag niadiur

faton/float shipWs. Finally the sustasinig seidi shipping must be capable of

foreig vessels). Strategic seaktit assets are operated by the Miltary Seakif Command
(MSC). a componenit of U.S. Trwnspoxatio Command-

NEAR-TERM 1XID-TERM FAR-TERM

RED AMBER GREEN

Near-term programr is RED due to the Wac of dedicated, or available, surge,
afloat preposulonon, and sustaxmewit sealitt. This condition will ~ngxove upon receip

The ovwrllasssmM of the five programs in the PROJECT category is
AMBER.

SUSTAIN THE FORCEI

Figure M-9
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SUSTAIN THE FORCE

AutometioeVCombat Service Support Control System. The Combat Service
Suppon Control System is one of the fWe principal control nodes of tOe Anny BattWefel
Commanid System. It supports the planning and deciion-mink rig processes of theater
and xtacia force cormmnders. and &"s provides an integral - 7 capabiliy among other
Army Battlfild Command System nodes. The Combat Service Support Control
System replaces an unstructured. slow, WaOw-vitenwre manual system not at all
responsive to preserit day battlefield corrmaund and control require' zients. P'- a new
system can rapidly collect. correiate, analyz. and provide qualiy =ar real tinie
logistcal, medaca! financsa. and prOnnel itformahon to combat service support.
teakter. and force level commanders and their stals. The Army Bafttlefel Commnand
System cannot fully achieve the objectie force Weve operatina capability until the
Combat Service Support Control System is fielded. Foel"n to the contingency force
will occur by FY~ 01.

NEAR-TERM I MD-TERM FAR-TERM
AMBER GREEN GREEN

The near-term program as AMBER due to extended procurement duration.
Reduaced procurement slows the conversion to integraed autonmated decision-mnaking
capabo~ies. and Owe causes comba sairvice support comianders in Force Package 3.
Army National Guard, and Army Resowv unds to use l"essfficient. slo*m. manual0
information managemnent tools now in these urits. Program for mod- and far-lernis will
wxxoaae procureentd, hence the GRMN rating.

CONAT SIAYM S 1POR CONTIPM SYWlM

Damo suoe unn Keh -S co A SA TO

i1BAMMAO"0NW

W . Figure M- 10
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Automtation/Corpegiatrw Automation Data Processing Service Center-
Phase I. The Block I CorpsTheater Automation Data Processing Service Center-
Phase 11is a ruggedaed, tactical. general purpose computer system dew~ied to
provide inlormation procossMn support for logistical and nmedial combat service
support applications at corps and EAC levels. This system consisting of throee
commercial utility trucks, three traderi, a tent, a minucompuler. and remotes. provides a
mobile, survivable. and transportable data processing service center for tactical combat
service support units. Block I systemsa are fielded on this configuration. The software
used in this configuration is the standiard Army retail supply system and the Army
medical management information system. This system currently repLaces some
decentralized automated service support systems. Because of fths system. all
corpsstheatttr automation data processing service centers - Phase I wil be deleted from
the Ary' automation inventory

Block 11 has an upgraded minicomnputer and a spit-based operations
-~~~ configurmbon. Spkf-bs~xl operations &no fly away capability consists of a mini

computer at the sustainment base connected by various commnuncations modies to
microconputers and 44apops in the am&a of operations. Fly-away boxes provide corps-
wide asset visibility and a remote query capability. The concept reduces transaction
tome and the number of personnel needed in forward support areas to conduct supply
and maintenanrce support action. Fu~he expeirinentation as planned for kogstics
autoamato of continental U.S.-based support.

A ~The CorpWITheate Automation Data Processing Service Center - Phase-Il
reprosents uwromved Woonnabon proessing and Wtoage capabdites. increased tcical.4doployment capabakty. and lowe anwpower requituwmets than exista-g decentralized

A"auomated servie support systems an coqms~heater automation data processirg
servic Center - Phase I systems.

The Coqxs/Teater Automation Data Processing Service Center - Phase If
* ~pcograrn as unfunded after FY 95. Block I version of the system has bown fieldd to the

Total Army for medacai informato software and to Force Packages 2 and 3 for supply
informatio softwaue. CorpstThsalr Automation Data Processing Service Center -

Phase If. Block 11, a component of split-based operationis, is to be fielded to the Force
Packagl I in 4th itr FY 915 ftor h"jie operational test and evaluation. Currently at as
undiecided IW~iethr other spit-based operations will be funded as part of the Total
Dwnb~uton Programr (TO)P).

fliAiRiM RM IMID-TERM IFAR-TERM
AAWER GREEN GREEN

The near-term pm~gram is AMBER sinc funding of split-based operations
conhguration is uncertain. If funding is restored in the future, assessment will be
GREEN.



lei,-

Autaniionogistics Technological Sya•tma. Logistics technological
sys-arrms am Ue tactical portion of the automatic sdeitdfcation technology programs0
The program corssts of logtbcal markings and symbols and macroch integrated
Uwhnoiogy.

LogI. acai makings and symbols consist of microcircut technology for logistics
applications such as bar-coding and other syfftologies. Logistical markngs and
symbol are used to Uuu data to the standd Army nuumigeeant infuoraon system HI
via bar-codes on matenml. IssU•, receipt, and storage transactions are recorded by bar.
code readers. This syst,,-n used in conunction with advanced computer technology.
sateirle tracking. and sawaea cmTmunicabons. squig antly enhances t, capably for
in transal and total asset vimlity. Current logiWica madungs and symbols equinmt in
the feld is b"Vng replaced by the newer equipment. Funding covers the Total Army.

M.rochp inegrated technology is part of the automatic x%,Owcbon technology.
Automatic Kinticaton technology is a fam•y of dat-captunng dvy•es which combine
vanous t ologies. such as, bar oAn and other symnologies. mrocircud
tedhnology and voice recoW•bon. to provide rapid and w=urate acquisition. retnton.
and retnevai of source data in support of automated inorman systems. Automatic

S ekmnticaon technology wicldee peIpheal hardware such a pneWs and disk dnves.

The U.S. Air Force is the executive agent for micrahp wlegrate4 technolgy -
automated inffoation ecivhnoogy. Cufrr y. fun" ae ptoWgramed to prchase

,8000 tags, 350 hand held interrogators, and 100 fxed uterrogatous for Oe Army. Thi
increases tw cap"4 for in transt and total asset vwasy as part of t•e Total
Dsribution Pmgm. These ems s•ot the Cnt n Corps.

NEARTERM 1106TERM IFAR-TERM
AMUER GREEN GREEN

The rwse-tem prora a AMVIER. The logisticeat arkings and symboxls
paroga support Total Army fielding. The ew men can be replaced on a Wie year
cycle. However, due to funding constraint. rochi M~gated technolog only
supports the Contingency Corps. The assessment becomes GREEN in the mid- and
far-rms when Ot Tota Army *s tided with mcrochip ingraled tedcholg.

mSupply q Obect@ Supply CapabIwy is
attwied through software mxxdrcaban to exitn Army standard retail supply system
creang a ner real hme requistoning capabdoy down to tf unit level. Obtfoltiv
Supply Capababy reduces order-ship-a•m for malane. transponation costs. stock fund
expenditue s, delivery tame. and inventory costs. Adnonustrahv 6days are Oebnaed.
ft aiso provides logistics flimWia5t wrproved asset vwsiblty a nd h capabiliy to
ateraly reldIrte retil assets within a prescribed geogranpic are. It is presently

deosKg l for us* in nontactcal evronments.

M-16
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Phase I fiel to the sustaining bases. w- to Army National Guard and
O Rese.ve bases, was completed in FY 94. Phase II is currently underway; software is

btng develop for integration into the Stanidard Army Retail Supply System (currently
in the Continency Corps). A software accepuance test is set for 4QFY 95. Concurrent
with Phase Ii deveklpnent. obective supply capabilty is bing moddid to be fully
compatile ,with total asset vuis y. The foeldg schedule for obective supply
capably in Phase I1 depends on the deveiopment and filding of the Standard Army
RetUa Supply System. CompWion of Standard Army Rea Supply System fieig is
scheduled for FY 96.

NEAR-TERM I MID-TERM FAR-TERM
AMBER GREEN GREEN

The near-term program is AMBER; he Contingency Corps does not have the
obpective supply capabelty at presant. How-amt. the Contingency Corps acqluie this
capab"y wh the andard Army rta supply system i completely helded in FY 96.
At that time th mod- and f&r-•rms assmnt become GREEN.

Autonriablrlo e SWndd Army &a-qgeMent InfoUMIon SEyem%
Cwnputw Plioem. The Sandrd Army Maunageenmt hlnoraion Systerns uses a
group of ndeeopmeta; coputer sysaerm. This program., an fevlution of the Army
tacal computer program., prowdes tolow-•n syst•nm in support of combat service
support maisons. The Sund Army Manwaogment Worma Systems compu• r
paform replaces the cunrent taclical Amry corrat computer systems, some
ec a automated suppiy serviesysems, and mwaual systems. Thes sycums
re transportable and user tfmndly. Nondev*e tai commercal computers are

usd in a tactcal eUrnnmM at vanous echeoM with elctOnc comWnmUcatons
capabilay. The"e system Provide eTiproved accuracy, timeliness, handling and

Strsimson of personnel, logwis. and dcal• (com red to manual systens).
The near-term (FY 95-9) ridneion ai to Ied to Force Packages I and 2. The far-term
goal i to hfld to the Tot Army. Current funding completes fmikng by FY 01 (vice FY
99. the opwmli).

Lm d p m tslows the proge of Inkig computer hardware upgrades
wdh the software upgrades. Curntly. requests are nedher tamely nor accurate due to
to. absence of real tWme s,•srns ~aterfaces and information shanng amopn, exit_,n-
systems. Swre chair oprationg creates bottlenecks: human operators must extract
data from on system and ky it nto another. Users of the current automated systems
must use courenr to trnpot floppy dsks across the battleeld to perform combat
service support msmiom. Wriere automaion exits toay. the iow of information is
inpeded by a mix of various computer hardware systw.s, software languages, and
operating systems, as well as by the lack of communicatms from usear in the forward
areas to tM CONUS. Varous maimr and speca o ands have developed their own
urique systens to support combat srAce su*poW- howver. thee systems do notw e minteface withe standard sytems.
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NEAR-TERM 100-TERM FAR-TERM
AMBER AMBERnn ni AMBER

Fo thO near-. mij-, and far-terms thts program 0s AMBER duo to procurement
intatiors which extend the oplimum five year replacAmnt cycle to a seven

repWlcment year cycle.

AtdOiondjk ot4l Distributir Prog•m• The Total Distn•bution Program ts a
significant koistics modernzauon induve whih correctsa deoceilnces in the theater
distrbution process (these surfaced dur•,g Operaion Desert Shekdl/Storm). The Total
Distribution Program bridges the seams among stategic. operatiol. and tacbtca

.logisics; at provids totl vmubddy of all assets from ndustal base to the end user.
using upgraded communicatiors. automation identtcation technology. and efficient
dItrbution managemnoeat pfactice. The Total Distibwuton Program (TDP) consists of
24 separate programsn at" to the sumcess of TOP Uts.#. The programs are discussd
an othe sections of heas anmnx and in other annexes.

The Total D*Wa Program (TOP) aows tehnology mettions such as the
Total Dstnbution Advanced Technology Demonmwation. to take advantage of existing
prorams. The Total Dds*bdo Advanced Tecnoogy Demotmro creates
displays of nerm rem m aduabom tor tia logistic d onin-malr at strategic.

-prtoa and lactical levels. Threc dimernsonat mappig wmrwovies planning and
executon durngq monatio, delo*&M ruistanent, ard ree•ployment. Key
logis.cs data systems are . U• ut providing rea time takng of combat essential
matsel. FinTly. inhafwato ets assesment and automuaed movement planning as
used- Thus tUehnolog peands logustiiean to uw* worldwide logistical resources, and
offers loistics decasonaknmuers capebilmas to concoc course of actoio analywo to
sa*oat planrwig and execution ot operations.

The 'TP has funds prognrmmed to reolve sax speciic m*ues:

1. Mobide gateway vans are iromon procesing centers that use mainframe.
Smmncom~zue or nucrocorputers. and satoe temnals. Thes gateways intedace

with 69g"a data daIsnbuion netwo"k. such "s tibe optical networks and conpute
modems which input data. Thise galeways adlow tOe tranomiion of logistical data via
mobi" subscr r quionent voice circuds. bypasmng the tactical packet network side
of the mobile wjscnbmr equipment. Thus. tacicl uns are able to te directly into an
A ciassibed miiary rmtwmk. The data are then sent via sateliutes and other data
tranrsittem to the continental U.S. lo inventory control points, depots. and gamrsons
The"e mobile galkeays can be moved to dif e Int pos. A total of 10 re to be built -
two per corps, plus two to be fielded al ecthen above corps. The echelon above corps
unds *we filded by Decmber 199,4. Fieldig of remaining eight is scheduled for
FY 95"-6. Thi wsN cover tIh Total Army.
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2. Sph-batsd operatons and fty away capability mvohves a minicomputer
* !ocated at a sustanmeln: base connected. by vano'js corrivunicaions modes, to

microcomputers and laptops in an anre of orerabons. The program is currently being
funded by the CorpsTheatie automatitc data processing sevnn* center - Phase li
program. This program includes the Contngoncy Force. It ths program is funded. it
wdil cover the follow -on split-based operations concept for the Total Army after FY 95

3. Combat serice support automated intormation system interlaces and block
asynchronous transsmaon software, are dcesgned to electronicaky exchange
inormaton with other tactical and sustaining base automati systems. Under the
Standard Army Management Information Systems computer program. 25
€lavelopinenWl ineraces were bud for testing. and 23 tact"r A inerlaces were budt. ini

FY 94. for the Contingency Force. Suty-five inter aces to cover the remaider of the
Contingency Force and the traiwng bAse ae funded by this program. The program
funds the Army Nabonal Guard and Reserve forces, and pays for all maintenance
costs/upgrades.

4. The Army s modnxrning its EAC conmmuncatonb systems via digital
technologies. However, for the co.mtr.ricI pathways and networks to work. tactical
area commrunicabons systems are needed. InWgral to these systems are large
caDcity swtches tOat dirct both voice ane data through crcu and pac swithng.
The Army is moderuzing 49 of a required 66 switches; 17 switches need to be
upgraded.

5. Total asset visibiki via visi•,xiy displays the quantity of ditms. where
they are Iocate, and how many are m traneM to what destiaon. Tota asset v.wsbkty
w achieved via software: in tranes vuwt*y is achieved ve microchip itegrated
technoogy-autdomaed infomato technology. Total aat vusAty software us beI
winataed throuhout the Army at installtons. depots, and arsenale. Macrochip
Mitgrated tedwioiogy consists of radio Jre icy tap, f binp. law cards.
ba-code cd wrais with apppnae nrrogators, readers, an software interaces
Fieldig goem firt to the sustangmase and 7th Tr Group. and then to the
ConWtgency Force transportatn uns folowed by the remaind Of Contigency
Force. and finaly io Forme Pat*g 2. The Total A•.y a• fekdd by FY 00.

6. M•crochp integrated technology--automatd information technoogy--was
WdiScse in the Ogiics tchnoiogy area.

NEAR-ThRM MID-TERM FAR-TERM
1ý AMBL R AMBER GREEN

The near- and mvi-terms programs are AMbhdF since Force Packages 3 and 4
are not being felded- The Army Natonal Guard and Reserves wdl be upgraded after

0
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FY 01, thus the far-term will be P'REEN. Total distnibution management cannot be
effective using fte cu~rrent incomnpatible system-.-hardware. soflware. operating
systems. and computer Wlanuage

PROJECT & SUSTAIN THE FORCE

A1I

RMU LOOP TUAL@XISS

Coer SwknBuppWi Equipment Combiat service spotequipment
pnwdespesonelWe sustainment systems tha are essmntialt nmaintawmg soldeer

Welfre.it ckmn f landr an dryckmwV ystm. o fmil ofspace heaters,
and the contawnened laundry and perbonnel cloths cleaningsytm

Th* emb aanrx a diu, cleanin system. now on research' "n devellowmnt. is a
nonaqueous f mdtaundenng system that uses a commercial dry cleaning solvent to
clean apomaey400 pounds of clothing per hour. This system consists ut two 100-
pound dry cleani ngmaclines mounted on a dedicte M-87 trailer, hauled by an FMTV
trcorU and pWmered by a 60KW generawo. One system "i replace four current
Iaundry wiis. The system "i be &ufh~onze to a tield service company. a corps unit
designed to support soldier as far forward as practica

The Family of Spc Heaters Program. row in resarch and devrdlopment.
consist of four heaters: op-c healer-emai. vntended for use with the soon-tc-be-
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fiolded 6odk r crew Weit. space heattr'Arclic, for use in Alaska a" other cold climates
relces Ohe current yukon1 Stove, space healer-medium. for use in general purpose
and TEMPER Tentz: and space h'eater-convective. for use in the command post system
moduLa, (SICP1 tent) and oj'asr applicatios that ivetwre accurate temperature control
(it uW* a selfpowering thrnioelectric unit). Thzise healers burn cleanly. efficiently.
and safely thw variety of f u"l available on the Dttnlefield. and obviate the need for
external power sources

The conftinenzed laundry and dry cleanin system. also in research anld
development, is a new equipment program stailing FY 95. It consists of
nondievelopmental. self-wvce "yp washing machines and cloths dry'ng equipment.
as welg as currently foelded corroonents of the clothing repair system re4wrernent.
Togethr this equq~menwt pnNvids soldiers in reaw area" the capabiliy to clean and
repair tbr clothiong at a single locatln

Sot ivites mup~on "t wmriuwuwI in all am"a ofthe banue"M from to-ward
4 eojasac patrols to roaw staging bases. Missions inclue backmble tantaige for

' soldier forward teams. crew terns for whe and track based fighters, command posts.
general puros .....- (for ... stowr. foo sevc, anr).&ef

hardened tentage for m~dKWa hospitals. mraintennc tent, s"lr shades, and balisi1c

Soft shelter must Provide protectio from climatc extrmes as well as numerous;k * ~ ~battlefield threats. uitue provdin good We cycle economy. AN the above missons
must be conpee wharn m*Pured. inwdepeden of th weather or tIne of day.

ranspont wegightsr and*" need to be minimal. Erection and sutaimert of soft
i hellt usmus be simple aind expeditious. The lessons learned during Desr Storm
v ere thW many of our soft shelter weoreiadlequate; the remain so today.

Current programs includes the Large Area Nigh Mainteanmce Shelter. Modular
GeerwaJ Purpose Tent System (a replacement for the old GP tents). Transportable
liglicopt Enclosure. Lightweight Mainteanc Tent. baihsbc Protection System, and
Modla Ammunibon Solar Shades.

This program is AMSER for near-, niwd-. and far-termns. Funding shortfalls
ekowscd the research and davelopment of the laundry and dry cleniung system and soft

ii ~~shltkers. In fth far-term additinai funding is required to contiue the Laundry and dry
cleanng system and sofl shelter modernization program.

Force Provkide. Force Provider is a modular, air trnvoporiable teaat city' which
can &ocogmpny soldiers to areas of the world where kftte or no infrastructure exists

* ~Force Provider offers up to 550 solders a place to rest and recuperate fromn the rigors
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Of COma•d Lpand it can suppor humranita •aid rssions or disaster relief efforts. But
Force Provider is much more than a soldier rest and refit area; while staying m Force
Provider. soldiers wig have h meals and showers, use cl"n bathrooms and receive
laundry srvices. They isep in c0ate controlled tents and hava a lull range of morale.
welfare and recreational facilities available. thee m•ght uicle sateadie teleo•m.
recently releaed movies, a rary. a shopping facility wtoch pavides lhated foodi dems
and ample toietry items, and access to commercial telephones where they can make
calls to loved ones. Other facilites wdl provide a vanety of spos activities. eacth Force
Provider module, comes complete with all necessary equVipet to operate
idoependenty from o6har Army facilities.

Thurty-six Force Prw-ider modules are requtred to support thw Continency
Force. Of this total, only 13 new modules are progrwaed through FY 0, due to
budget constraints. To offset this, while the obMete systanms are being procurmd, 12
modules wiM sjnualar but not quite equal capabkm have beon sembled frm exIMtAn

vntwory/pWoduchm.

-NEAR-TFJM MID-.TER FA.R-TEJ
IMa ,Ajr• ERm jA

The progranm is AMMEE through the ta•-ten due to a aso of Force Providr
module. Inckudg Ow contin use of the twave inkwm module. 69% of the
reqwriemnt (25/M) is fied trough FY 01 and 75% (27M36) tfwhugh FY 10.

Figure M-12

M-22

_ I H. m i ] •



Petroleum DsOtrbution EquipmenL Petroleum distrbuon equipment
provides the Army capabutms to perform vdal battlefiekl sustainment operations
inchusive of: receiving and tr•nsferng petroleum from tank trucks. tank 3hps. and rail
cars to storage facMties, permament and temporary storage of petroleum to meet a
variety of contingency and te requiremernfts; land transfer and required movement of
petroleum between storage mediums, cross-country to and within corps and dcNvion
aiua" of operatorn; itration and separation processes to remove solids and water from
petroloum fuels; qualay assurance and survodlance testng of petroleum fuels; and.
dspensg in support of tactical and forward area warfot operations (inclusrve of raped
rafueng of division and corps iurmelds). Systems to accomnlih• such operations
r.clude: the inland petroleum distrbution system; fuel system supply pot; forward
area refuelng equipnent; tanker avaLion refueWi system; Arctic forward area ref ulng
system; tank and pump units; and a variety of W u pumping assemblies and colpsble
fabric tanks.

NEAR-TERM MID-TERM IFAR-TERWF7 AMBER AMBER AMBER

This program is AMBER for near-, mid-, an fa-&t-rms due to funin shortages
of the inand petrolleun dctbubon system; this critcaly hamipe nmutithetr
operations in southwes Asa wn Korme In adddion. current re••res orly support
80% of required Contgency Coqs hoseiu operations. Furfthr. thero mi irasu
capabildy to raWiy toe joint and mullinaional forz uWs. Additwwa funds am n•eded
for a petroleum quaky analysns ytem, a tai fuel dat ow s .ystem. aviaton
forward area refueing sstems, and Arctic refueln and supp equp•p• n,; ag to
negate batlefield delays resuling • fon fuel cont0mination.

Tac" Rigl WaOl Shalw. Rigd Wall Shelters we an eescont operaton
and support Iten in Army-wide mowabn proAVidn a ~ho quality workspaca
capable of sustakning prolecting and transporting now and ex4WVn systems an tie
digitized battietd. Sheller susUn a wide vaey Aonf y syums in ah derwba wod
against many batlefield threals. For exanle. shelers prov a survvae a
piotected enIv5ir t &n- chenw.& agu a ; pmoie p-t a t
effects of eiectromagnei intemrrc; and provide th mobliy aW tsportabily
required for stralgic and tadica deploymen•s. A l•qe namber ot urmy ba"sved
systaem depend on the capabilities of rod wall shelters; such siyctem inmkiud
comman a control. medical. comu,*:a41s, marntnwux, and fld •t•d•ng.
Siser Srvices rely on the Army•s ngid wall sheltar program. a bwtt • rm the
Army's shlter tehnology and producbon expertie.

Complet ddveliopment in FY 95 is the Electronic Magnaet-protected sthaer
and the Modular Extendgbl Regid Wall Shelter whb-h provides a solid, twcal 20 x 55
ft. eld I shaer. Current dvnkpm•n programs indude die Chwnf~o Prcactoe Sialer
which provkde a rapidly deployable, hytwWridgidsoft shefter to, lorw,-d mod"
treatment. Cargo Bed Covers twhh provioe a durable, low c. sacurablo field
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enclosure for vehicles and trailers, and the Standardized Integrated CommandW Post
System which provides snub aand Large shelterstegrated w*th poweT. environrwrital

* control, r~ac lihts, and a comandu post tent for tactical command and control systems-

NEAR-TERM IMID-TERM FAR-TERM
AMBE AMBER4 AMBER

This program ks AMBER for tht near-. mid-, and far4erms due to indequate
research and deo~wm(R&D) funding for current and future programs, and
production funding Additional R&D funding is needed to rnaxznuze shelter survriability

aantincreasing threats, to incorporate preplanned product improvements, and to
reduce sheter sagraIWrr. Inadequate production funding limis fwelding the Chemn/B&o
Protecte Shielter to only 50% of the Contingency Force requiremnents.

Walor Mdmzto.The Army is the executive agent for water production
* and jibto.To acmplish Othis miassicrn effectwvuy, wnprovemnent in water support

arid susatinment are reqjinWe; for e"ample, faster bulk distribution of water to unit train
and logistcs transfer points, increaed water storage assets. wnprc -led water packaging
capablities, and additioal water purification capabilites.

The Army requwrs additional 3,000 gallons pe hour reveri osmosis water
pudwiation Lwfts to hanide reqeuremnents beyond fth Contingency ForceL
(ww Figure M- 12)

The 600 galkwm per howr (GPH) Reverse Osamois Water Punbfcation Unit
(ROWPU) L% wmooyed aW the divisio and brigade levels. Current modek of the 600
GPH ROWPU are approachingV the ar" of thei We expec~tancy arme do not have fresh
waWe by-pwih c~apaW~y. Tiny are schdule~d to be ývplaced wi~i the Enhanced
ROWPU on a one for two basis reducing equpipmnt and operator requirements and
stitt tnwAiuaafn &dequate water purification capabilitie tor the divisio and brigade

A Ugtmtweigt Water Pudiier is requwWe to provide Special Operations Forces.
R&Am. and disamAe rsWe task forces the capability to punt y water during rupec
tactica movelMeNt and'idpdn operations. A research and development effoal is
.n pnxwe to meem tri need. Candidate systems are currently being evaluate. A
VMes~on Li i s plannod for March 95 with k*iia operation toost id evaluation occurring
in k"eFY 96.

A Packaged Water Sysiam is also in development. The system packages water
inm pr~W bga balge cordainers thal may range 0i sazes up to five gallons.
The bystria &uppw waiter to isolated tWik forces cornmuuvcatmo "n to coma~t units
du*Vn etoal ahaw of taater sipt4. The tysten reduces the transportation assets
reqluired to bwn haul wate, and en~iw-es water resupply in nuclear. bioogical. or
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chemiical environments. A Migetone 1/1I is planned for Junme 95 with indial operation test
and evaluationi to be conducted in early FY 97

Future water supply efforts are required; for example. to investigate hand hold.
mdzviduai water punkiefsthat can purify any water (incuding sea water) and be carried

in * sk~sballe fouundrm r rcluacA an toimpoveanalytica capabsisbes
(e.g.. to measure thG, presance of nuclear biologial chem"Ic agents and other

* A contaminants in both raw and dukinng water).

4"14

Figure M- 13

HEA~Ri- ii- E MID-ER FAR-TERM
AMWER AMBER AM1BER

The assesmntU for this program for near-, mid-. and tar-ernm is AMBER.
W*le "Amucton "n dwd~rkuion equ~pnomn do"s not to ""e fte total support and
sustafrwmmn roquirement. Procuremnent of the 3.000 gamonb per hour Reverse Osmosis
Waeer Purifiation Unit ma suffomicet only for the Contingency Force and trining base.
Research and development of a 1.500 gallons per hour Reverse Osmosis Water
Purtikation Uniit is requwre to moet bngadvidmvison pioduction requirsinenos but is not
affordable at presn".

The overall assassment of the I1I progiatm in the SUSTItN rAtegory is
AMBER-
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[CORE SUPPORT TO THE FORCEI0

Figure M-14

CORE SUPPORT K1 )GRAMS

Anumunition The aniniuonm program corasuaa of: (1) truiring and war rewser
anmumwin for the Army: and (2) industniai facuiliy suport of conventional amwnutd,o,

demlearzaso. and stockpile managernent (OMA funded) for all Semvces. In response
to Vii FY 9599 Program Reviw, the Army conducted a management and fwrictional
area assessmeont of conventional ammninunon. The assessmert was a detailed.

compehenivereview of the enbre W~e c~c, proces of amrnrwnteen including
reqwrermprts determinationi. programnvnlg and budgetin. procuren~nt. production.
stockApie mranagemnent, usage and demilwizza-taon. Coveto solaremml aoe Oi
the Army's greatest modeffuzati,.. deficiencies. Training ammunition is not fully funded
from FY 97-01. Industraia base. stockpile mantagemnent and deiiaiainfunctions
P"z resourcecf to address crtical requirements only. in ammunition moderzaon the
Army dentifid 17 mnodemn war reserve dtem to provide threat overmatch capatbilty.
All or&bikty constraints Win procureon~t to only eight of fthse munition items. 120rmm
tankc. 155mm Sense and Detoy Arorrt. 155mm HE Enhanced Range. Wide Area
Munition (WAM), 105mm Dual Purpose Improved Convent-3nal Munitions, ¶ 20mm
Moutar. 60mmi Mctar and the Combat Velhcle Def ensive Obscurating System (vehicle
smoke screening grenade).

M-26



NEAR-TERM MiD-TERM FAR-TERM
AMBER AMBER AMBER

Assessment for this area (less training) is AMBER for near-. mud-. and tar-terms.
Training ammunition is rated GREEN in the near-term aria AMBER in the mid- and far-
terms.

Explotiw Odnaunce DhsposaL This program procures and develops
specialize tools and test i~quipment required by -1diers to perto % "dangerous *render
saie" operations on unexplde ordnance. Proper v vnet enhances mobility.
productivity, and safety of operations.

Presently. tdberscopes and x-ray sets ".z vie , :'ý i-Lace wtiquated tools
and tog item. But even such equipment is fast bmei. & led. Improverment
are required in the area of remote and roboti ordnan-- u mo The Navy ts
conduictinig reerhadevelpme theessiua.ti Deeuieaet
M~odernizauon items include the remote controlled weonasn mondor. the remote
ordnance neutalzto system, and the evobele ordrai disrupter system. These
systems wouldl replace the antiquated 4emis currently in the field. Powever. due to
tunding constraints, the Army is not programmred to procure such items as they
Con1et NOWvIeMOPmarn

NEAR-TERM I MD-TERM IFAR-TERM
WAMBER AMBER AIDER

This prognum is AMBER for near-, mid-, and far-terms. No procurment fuinds
are proqraimme~d to acquire unproved exposive ordnanc disposal equipment which is
requirecd for raped and sate clearig of wiexploded ordnance on the battlefield.

kdtegrabd Funily of TedSEupun This program develops mod~ular,
reconfigurable automatic test equipment to satisfy test requirements across equipment
coMmodeies and ýýo to met te opertonalreadiness needsof opisticated systems quid
state of fth anttcnoois It consists of co~mmercial-based automatic test equipment
ruggedized for tiel use.

The Wnegrated Family of Test Equipmenit stna~aaenreduces support
structure cxist%. while replacing numerous currently fielded weapon system-specific
automatic test equipment. A broad range of uneque, * aponi-specuf test equipment is
currently in the fheld: the direct support electrical systemn test set for Abrams tank and
Bradley fighting vehicluis; the land comrbat support systemn for TOW, DRAGON, and
Shilkelagh; test support system and electronic equipment test facility for aviation; and
the eetonica quality assurance test equipmentr for other weapons, communications.
and electronics wquepmet. Genenc test equipment reduces structure requiremnents
and enhances reacarness-
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Suich equipment solaes/repairs weapon system faults to the electronic hne
Sunit at dire-t support units. This is accom plished through state of the art

goneral purpose, automatic testing and dcagnostc equipment for electronic intensive
weapon systems maintenance. It consists of the test set electronic system for front-line
and flghtn on-system testing; the base shop test facil.ty for off-system testing; the
commercWa equivalent equpnment for depot and f.xed facility localions; and. test
program set developme1t for weapon syslem unique application on the DOD standard
automatic test system.

The Integrated Family of Test Equpyent selinalts the spread of system unique
automatic test equipment and reduces use of obsolete automatic test equipment. Its
standardization of use and deployabdity enhance the Army digidal modernization
support capabily.

NEAR-TER I MID-TERM FAR-TERM
AMBER AMBER AMBER

This pogram is AMBER for near-. mrd-, and far-rem's because only 75% of totlW
requurmenwt are meL The shoreda must be overc=.& by a contiom of systlm

spctcor antiquated test equpiment, aW of whichi increases operational costs.

Ml lnnaim e EquonenL Mauienance equoven modemitzaomn consr of
Whiled orikance support equipmet required tc nodwe unrs and enhance the
ct o support readnes of weapon sypmw This coniss of hydrul repair
raders, sh*p equineri condt maintenance tucks. welding shop, and mior shop

eqaOpmnt.

The hydraulc repair Uader consrts of a wahvtdt akum.
crulmau"'z einclosure mounUd on a trader and powered by a held power
generator. Acconaprvyig hydmal'c tooks mble repw and te• g of numerous types
of hose uing conmnon equipmnt.

The sO *q nt conct ma i truck as High Mobddy MultPurpose
Wheeled Vehicle (HMMWV) dhssisa wilh shelter aid tools. Thuee vanatons protected
to be filed are the Aviaton. EngiewlOrdnisnce. and ELpsWo Ordrance Disposal
models. AN shOeltr ca• be tranWereed from one truck chassis to anothe, without
modicabon. The chasi replace cunet overaged vohicl aW lack the mobdify
required by unit martaiers and fonward direct support teams.

The weld shop is a 2-1/2 ton trader mounted, seli contained un with provisions
for accniw g oxyacetyken. eleclr•c arc, metal wend gas. tungsten t gas. and
carbon arc welding for ferous and nonferrous metals. This system pmvds foeld hx

capati- m usvn modem oweldiing tehn 916s.
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Major shop equipmeant items eci~de servic kits, torch outfits. brake machines.
lathes, and mectio tool sets Madny itemz of present% fielded equipment are

antiquated and require roplacenwnt. Whs program provides minimal relief.

The heavy ýepw vehicle raplace curren tracked maintenance vehictes. The
current family of repai vehicles provides only limltd onboaid storage for rspwt
modules and diqxagnsi tools. The wheeled repai vehicle wwpoves mobility and
support provided by Unit mechaniCS and direct Support repas.ds in armor and
nmechnized bafttaons and ther direct support fmairtenance support wilts.

. AMBER AMBER AMBER

The MnenneEqupment program as ALWBER for near-, mid-. and far-terms
due to reduced procurements. The Contingency Force re#sonly 33% of the conutac
mamWtenance trucks, and 10% of the inproved racovery vehre'o No heavy repaif

A!vehicles are funde.

Materie Handling Equipmmint Army materiel handkVn equpmkrt . is ufficient
4 in both type and quahty to mwet current liting. unintfwg. "n handkng rowmns

Materiel handkng equipnont .1 u1 1 J..1 1abo cani"at of three systems: AN-TU.Pain Lifter.
* ~~~Articul&te System; 50.000 pudRough Terrain Contasne H-andler and. Cond-wte
7, ~Cargo Reftreer.

The AM-Terrai LUser. Articulaed System is a 10.000 pound forkidt which
replaces Ohw currentl overaged 10,000 pound f-r&Ui on a one ior one basis. This
system's extendtAsl boom provides a new containor palle sttifi arid Lmunsfmg
capabdity.

The 50.000 pound Container Cargo Handler as used in transportaton units to
tranefer. WLt move, and stack 20 and 404oot WVa contairers. This &quipment improves
operations in bothI ogistcs-over-the-Shore (LOTS) arW pon operatins. FY 96 funds a
lanatd rebuy. but only proviles do fomce proection requirement

Containe Carg Retriever is reqpwed in unds tOa process supplies from 40-foot
cont-auners Th a retrcfits Ow-i 6.000 pound van&abl reach or ANl-Terrain Litgy
AxArtclaed System f or*%*i. This equipment decreases unaoadig tWme wimprovas
safety. and signihlcantly reduces soldier labor. Currently, thee us an unresourceo
research. deemnanid procurement reqwrement.

NEEAR-TERM IMID-TERM FAR-TERM
*AMBER AMBER ABER

The program ua AMBER for the near-, mid-, and far-termrs due to shortages and. ~ ~over-aged conditon of current equipment., shc lages sagn~cantt hamper mrssio
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readiness. FY 96 resourcing is sufficwet to procure All-Ten ain Lfter. Alicutated
Sy%,tem for Contingency Corps requwemenwts wnily. Funding to procure 50.000 pound
Rough-Terrain Container. Handlers Ls sufficient only to suppout 57% of
Force Packag I

Tactical Elecblca Powe. The no* Tactial Quiet Generators support ne*
A. system feedinigs and replace antiqu ate military standard system (most of which

average 18 year. of age). The now gemnertors stanaadize fuel, providie £udite and
sirWa suppression. vnpoved high ait~ude electomaneti pulse protectio to electncal
powe systems (for cormmand post. mfteUgsnc systems. operations and Ioghstc

* fnctis) reduce operatai;n and maintenance cofts.

NEAR-TERM U:06 TEctm FAR-TERM
AMBER RED RED

The Tactical Eiectnca Power ptogramn for near-term as AMBER. Only the
* Contingency Forme receves sh ecuipmrent. Reisources ame unavadable to su4ppon

for~wrd deployed and fo~ow-on foes and peckeigand humanitanan missions
The mid- and far-terms ame RU because of antqaio and *sao -outs of power
generalicn curv*j fielded.

TACTICAL QUIET GENERATOR

Figure M- 15
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Test Equipment --ldernin. Modenmized test. rneaurement, and,diagnosic equipment replaces obtolete equp•went and upgrades mintenance
i mctudg the caWxrab rawr munaertan.;e function This program

procures stale of the ad, cost e vfectv, nondevekomnetal item hardware required for
honzont technology inegratbon. dogilzation, and new weapon systems.

Appromately 2,500 maks and nmodes of generAl purpose test equipment
Koms have ben replaced Mus far wh saxty .p...k ' dons since ntion of
this program m 1981. The current program includes anmeters, frequency courters.
nm.inemeters. ocMzoecoes. puosa test sets, radio tors sets. signal generators.
spectrum analyzers, and voltmeters.

Thi program ehimm many of the strmige requiremeqns found in mirntary
specdiatora. and ma ums th use of cowmmmai Nustry stavlarc. It supports a
procurement progwn baOd on specic hardware mission requiremer s rather than
mensicur Napecdcatians. However, the cwt pogramn do" not ke"p pace wah
high technology OWegabon Wiabves and peanuts orgy minmum t" and caWxa~in

HEAR-TERM "' UD-TERM FAR-TERM
AMBER AMBRI AMER

This program is AMUR for the near-, mId-. and far-leons because only 25% of
tor fae rewurmns are mtol. Curmnt anrqualed &utmae test equipmn in the
ftld coronues to iOede efetctve mnenane pgams.

"The ovr assesswt of th emn programs in the CORE support caueory is
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SECTION 4

RESEARCH, DEVELOPMENT AND ACQUISITON STRATEGY

S~~.a so tm Tqn Thoumao
401 BC

The equipmnt nooded by gastctmns to &=cO704th dwir mission tass will be
acquwWe. wtwe~er po6&bie, by procurements of comrrmW rxiawnndvelpr~nena items.
or from sister Services or from foarmg sources. LogiWi systems are shown in
Figure M-16.

LREWARCH, DEVELOPMENT, AND ACQUISITON SCHEDULE1
AREA IrEfe"MSA
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Ak'drop Delivery Systms. Current , search and deveklipmet funds provde a
wedge only. The advanced parachute and harness system wl be fielded in FY 96-97.
C- 17testng inclusive of low velocy airdrop systm terwales in FY 95. The new
.animy of advanced precson guided deliyerY systemn remains in the tnological ba
with pouss*Ny of the program being conducted under advanced development m the
next program cycle

DWoywmmt Outlood Rat Care. The Army a procuring raad cars to meet the
rMquirement to deploy its in"i ready brigades m the first seven days ot mobliation

.$The Army is studying the po"saby of procuring used rad cars v,,- ne* rai cars to fill
thPiO requitrnemen. IrA nialvlonmakion indicates that used car procurement could mee th
requirement two years mart.m (FY 99 vs. FY 01) i current funding i. maintained. Used

*.rai" cars may not be available in the types neded, howevw. Rad cars have a Ide of
forty years; thus. the potential for tie and cost s"vs exists wtu impacting/•. .... :eadiness.

Lgs age-11-Sham. The Anny has sufcwi 100 foot tg boit. landng
cmf utbes. kmndxg crafts mehantiz. and logitic support veosse to support one
... r m g" • conflxct U.S. Army Rems.is using detacaled procurment program•- .. : ...... funding to prcure one 100 ton crane andl two pusher tug to ¢nvw mqLw of

u-runded equm en fot 19coastal haror inland Walerway boats and two floatWg
r Excepting the procurem.ent of two 100 ton cranem, te cowmbaton d n4a

"upnMpnor year fixidei. prolecled fundeig. and U.S. A"m Reserve dircted
Pmunm program~. un Aumy wdN nwoet Logisbcs-owe-ttie-Shore requrenments.

Combat Sewleici Support Contre Syetem Current research and deveiopment
funds allow compleion do Version 5 obtecv softwar. The diion for fullM se

-. production will be nmade at th Milestone III Army Reiview, Counicil IN in March 95. The
. first producion wi occur toward the end ot FY 95. Fslding of the Cortingency Cor"
•w ill occur by FY 01.

Tho Corps Thesier ADP Service Center - Phae IL The CorpsTheawe ADP
Service Centr - Pha Two (CTASC-l) program producion a. an assentlag of
cornmercial itms. and Army and DoO equopjwm.

Logisical Tclwwdoikoal E jasten. The logistic nmaiung and symbology
systems are procured as nonde" apmea ems. These ems can be bought as the

4laest technology dictates. The currant contract with several vendors is op ended;
-sms ara bought a they ame neded. The mecrochip technoloWy poniti is part of an
existing Air Force contract

Standard Army I&N-Vosnt litfomaton Sysems Conumpues Standard
Arymanagement infornmaion systems conputes are riciri.cl.eopmm d: . e1 tmf The

curren' contrac,. with sveral vendors, is opn nded. Items are bougt as they are
needed an as the late technology dectawes
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Total Olstribution Program. The Total Distribution Program consists of
"sparaft integrated crit" ictxes that correct the shortfalls of the whole program. The
research. develiopment and acquihition strategy for each pocm is,

Total A*se Vw*~ddy softwate continue to be developed adding additoal
classes of suppty. customer requstwed e.Vnancemnvut. and broadening item coverage
The software wi be fielded to the Total Army by FY 00

Automated Identification Technology uses an existin Air Force contract to
provide Army needs.

Mobile gateway vans for satellte tracking use already procured commercial

SplAt-bsed operations as covered by Corps Theater Automatic Data Processing
Service Ce~te- Phase 11 fhawk for FY 94-95, this allows w"uia operating test and
evaluaton, and fielding to Ifs Contingency Corps. The f ollow-on to a successfu spli-
based operation concept is included an Oni program. This val be fielded U, fth
remalinder of the Army.

Computer ~neraces are marginally funded in the Standard Army tadouineo
Managiament Systems programl and in the Total Dastbubion Program. Computer
ritdaces are bought via an ope ended contwc with several vendors. and Mites ame
bought as the are needed. Software oru..irmeuuwu4 continue to provide u"offation
system connectiit to the tea" pade" ne"Wok. Larg C^Mciy swilche related to
tactical coninunhcataors are be"n converted by propma t managers.

Combat IG Saw Oe wio EquipMen. The IMAundy and dry cleaing system
is scheduled f1 technca feein aind opeational testng in FY 97 and FY9W
respectwivey. w~th a type c-siicto dais in Owe 40 FY 98. Procrment is scheduled
for FY 99.

The famdy of spaice healeors pilinnd typecasMcto dates are 3rd Qtr 96 for
the spec. heeter-mecdwn with procurmeinwi scheduled for FY 97.,3rd Otr FY 97 for Ithe
spoe healer-srall. rant with ptocurement scheduled for FY 98. 3rd Qkr FY 97 for
the apc heater-Arctic with procuremtent schduleid for FY 98. and 3rd Qtr 98 for
the spew niame-sinall. smi-powered sysiem with procuuurvuiu achiadimo for Fy W8

The Corntaierze Laundry and Clothing Rlepair systemn is scheduled to be type
clasiidW in 4Uh 3tr FY 97. Procurment is scheduled for FY 98.

Nkwnala fundeeg for soft shefters is maintained for deveokpment. Soft sheters, are
procure ay the DefNwse Logistics Agency. If the sof' shelter unit cost exceeds $I SK, a
funchg kie is establihed. It is enticoated a fundevingt for compettifve procurement
wi be required for the, Transportable Helicopter Enclosure afte type clasas~ihcon-
standard procurement in FY 96.
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Force Providr. Force Provider is an assmrblage of commerctal, Army arid
DoD equipment.

In 1995. compeMtve contracts wiU be awarded to procure equpment sufficient to
produce two 550 peron modules. Where avaiable, opteons will be exercised on
existing requirements contracts to reduce costs. Where stock is avaiable. equipment
wig be procured from stock.

The current sdchedle allows for the devery of two modules in December 196.
Future delienes are scheduled as follows: two modules each m 1997. 1998. 1999;
and one module each in 2000 and 2001. The modules are to be proposdmxt d at Serra
Army Depot as operaon profect stock.

To satsfy continencie beteen the present tWne and Decemoer 1996, two
A iterim u systers of six modules each have bee assembled. Equprme for

thes modles was obtained by drawing down excesses, sue from stock, and the
purchase of secondary ems. The fwrt six moduls were rabod ship mn
January of 1994. The second six modules were compled• in October 1994 and are
positnoned at Siera Army Depot ready for deployment.

In additon to ew mtenm support systems programs, a pneplanned product
wnprovernen program sa being accomplished. Improvwnenis are to be made in the
laundry and arne subsyslems. Thee uuproved subsystems will be icorporaod ino
the producto modul. As pan of the production program, a wuttenzbon kt is to be
assembled to expan Force Provkders deployment capabilities. The winler4:aion kit
wig be purchased in saifcie quarntas to support up to orn thrd of the total Force
Provdw cepe•dly. The kias wil emain in opeatonal project stock unt required to
su-ou Force PmvKdr modules dployed to ckst" with temperatuars below +32
degree F. The wntrizato kl a to be auemnbled by July 1995 aend avaib for
prodtiction by December 1996.

erla Eumet TheAdvancd Avion Forward Area
Refuel*ng System is schdiuled for fist article Us in 20 FY 95 with subs rtq-nt
procutemerw in FY 96. The Moduar Bae Petroleum Laboratory is in advanced
•o: U p of one system occurs in FY 95 and a secona systm funde
-n 9 v6. The Petruoie Ou aky Anaiysis Sysiem is in the Miestone i research an•
dvlpe phase. The Inland Petroleum istriution System is procured utroughout
FY 01; c lut contarwizabon of thV system is ongoing at Sierra Army Depot

Tactical Rigid Wall SheMew Most sheltr are customer funded and procured
pewodbcally by ATCOM; two shelters have producbon fund . Chemicai and
Biologicaly Proected She•le- wi be type classited. hnutd procurement urgent in
December 1994, and SMtankzed Intogratod Command Post System Rigid Wall
Sher well be type casedue standard in FY 96. Both wig be procured, comM-.5
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Water Modernization. The 'Jhtwe*gn Water Purdfer. Milestone 1/0 is pkinned
for March 95 with 0niia operatm6n test "n evaluation occurrng in late FY 96.
Candidate systems are currentý. be"n evalra~ad. The Packaged Water System.
ML~estoe L41 is plantned for June 1996 with m"ia operatiowAl test and evauation
conducted in a&* FY 97.

Ainmuit~loI The bgovcwument-owned afmunitio bass has been reduced from
16 active plants in 1991 to 9 today - with facilty divestiture contnujing throughiout the
FY 96-01 program. The ammunition produ~ckxio base mmntufactum's ammuniution items
requested by a&l Services; rnwnalby suppots p0an downsazin and closure plans; and
inadequately sL~upos reduction of DoD.s backlog of ammunition demabtanzabon items;.

For arnwaxnition ogistcs, current techolo base funding provides thes
do -arisr2Z-rs: new ammunitio packaging technolgies; explosve safety

unpro~iem s; uirproved rearm systerm for artiley, Mfack helicopters. and air defense
weapon systems; teleoperated handlig and mnovweren eqwipme.W and source data
automatibon techOges. some offthse Vehnlgistrnito to item developers for

trebr ino yster development programs, such as the Lightweight 155nvn Howitzer,
PATRIOT Misile, Apache attack helicopters. and the Total Distribution Systemn (TOS).
Others can be inserled otro new production. woto programns for the selective repack of
operatina stocks, or directly into logistic system nodes. Technology base reductions
in FY 96 will delay fimplementabion of thepse tehooistwo to tnoveyrs.

ExpceveOrdnance Dipepal. Psearch and developmnent of key Oweemets
of Explosive Ordniance Disposal items is coniducted by the U.S. Navy, as DoO
execfiaveiagen Key systems required for adequate support aid safety of soidrirs who
conduct Explosive Ordnance Disposa missions iriclude the mobile ordnance disrupter
system. fte remote controlled rsconnaissance monitor. and the remote orirwvce

netrl-aton system. No Army -esearch and development nrV p(M110111WWIer is
'p togis nd

hibr~dFamly t Tat qupsk-merdt. Thi sequipment is one of only two
families that fall w"ti she DoD drectivv requnVm acquiito of witeroperable electronic

mainenace quqiment. This requires that all Army elect-onrc maintenance equipment
acquisitions cotiform to the Armys standard fameay.

The base shop taws! &mcy and contact test set are beth in full rate produtibon
(started in 1992). Forst Unit Equipe for tew base shop was January 1993 and
production continues through FY 96. First Unit Equipped for the test set was
September 1994; award of a follow-on contract for a smaller, lighter woolh version is
plannd.

Procuremnt reductions result in lack of support for electre-optia automakic test
and calditialon equipment and fielding suppor to Mey weapon systems. Program
funding interrupts base shop tes faciliy fieldig beween FY 98 and FY 02. This
Miterupbmo 0=creses maintenance costs to suppoil workloads from Paladin, Ground
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Based Sensor, Improved TOW Acqwus4m System. Javelin. Nuclear Biological
Chemical Fox. and the Unmanned Aenal Vehicle. Electo!optcal cpabikly is added to
idtegrated famely of test equpmnent in "Y 98

ULMowwawo Equlpment.Teh fbymLpro toe ~
con 'uma , tenAnce truck Ifhr c in FY 95. Distnbuton Ls two.
Initiay. the High Mobility Multipurpose Wheeled Vehicle chaws is provided to unmg
unft. The shelter and tcols are delivered, as produced, as a separate entit;. This
supports the reconfigurabdity crtena of the system.

ate Handling Equ4met. There is a FY 96-97 scheduled
nondevelowneni term buy of the afl~erraxi Wtr articulated system with subsequent
buys s to FY 03 to cupport Contigency Force operaonm. There is an FY 96

procurent effort to buy a mted number of 50,000 pound, roug terrain cargo
harxder.

Teatal Elcbta Ptww. De4opnt of f 3KW tactical quiet generator
continue. Sxcssul developmet and procurment of ths asse is required to

t the wew power generati family. Further rosearch will detenfrw required
moddrhatons od gorats to meoe envronmna corcem in outya fielding. This is
requined to ensure eWwhust emnisso am wi* federal guideline..

Teao Equlntd o -dml an Idmnticao• n and evaluatn od
nHnsevelpenta itm contue for n and e-t general Ppuose test
eq ent at troop umt and hWghm r keeL Equ pmen's dwtied for replacemlen usQ
perfo hasMtry ad liAe cyc cot. Nndsvelopwenwtal Awn procedures ar. used
to award best-value contracts based on We cycle cost. and to consolidate test
measurument drgnostic equpmet makes and models whre possdb.

New teot and calibration capabfte are Kdeimed and acquied as weapon
systems are p mo d to raefct stae of the art tchnoow. Examples of
curre - include radio •e se1s, oica power tO sets, data co,-mmnicaon
anayzer and amw,, term HiO tecisiwlogy weapon systems fieldn coftnues to
vnp moderization of test and cabraw equpen to achieraintmn requiste
readines.
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SECTION 5

TRAINING

AiA~uec~ 68. C

Combat Servic Sup~c forces must train in peace as they will perform in war.
This philosophy is ce&Unly not new, but the envionments for which we must pimpare

aeincresnglwy more complex rangin from mador regiona conficts to 001W.
Autoawksd Combat Service Support functxios with modular units operating inpoint and
mtulb icinul roles require expansion.

The Am u Vioutr gitcabcns to operate at each level of fth logistic
conv~n TrwV us roW i m"vyof skill and maM fth knoWedge and

A conlideni* needed to anticipale. integrate. and improvise on the future battlefiel.

UWa Wnorrmation. Reliance, on Comnbat Servict Support Reserv Component units and
individuals nmandat #Wa our training be applicable to the Tota Armny.

Logislics trainin is kftegal to the Caiybinedl Arms Trainin Strateg This
kmainsn straeyinopoae emrwging combatdvlopet to ensure training
requitsnents wre planned for' noIw sysw n A .TeCmfdAm

Trairwag Stratgy focuss on fthe ombined anne asPec of werfighting. It calls for
tmkaV nin ks OWa snchronize cortit. combat support. mid combat service aupport.

Unit colectvo trainin stAndards wi expand to kxkWcLude o cntica to all
.iuiwors. Unit training metmods wil employ units' automain and c~xwW

dtj; flex~ilty, and epaiwaidbility. Leaaer tramin will incorporate commw nimdfmanaigmint of
modular units in the full rirVge of operations.

Truiwa devices provide tueklsa instruction wiih minimal equipment
procurement "r operatig supofl cost. Devices for maintenencw. driver simulatrzni

adwaliercraft operation are currently in use or in development.

Comt*1*d Armu Support Convitands' mnhouse version of the Conmbt SVverice
SWiPpoW Trang Smimulaion System mas rwarMiy linked to ooeiratioria coimba tramnvg
wugIwaimns. Corps Batte Smuation ared used to dwmv a Baftt Comnmad Traiing
PI'ogtim* exwiso Pirifl WafIor 94. of Genful HeaIquotra Exarcie 04. The
Corr"J Service Support Trak*Vn Simulain System provdes high fidelt logstics

1~1 lfAlnsng for units ii actical and operatina kvveis from thealr to division. When ~Wumd
to a coqps battle sinaiualmo to drive a. trainin exeiusae. it stllcon, logsticiana to train un
p~eaceteme as ftey operate in war Combat commanders trai in a logistially
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constaned environment. Reserve logisucs personnel train WJong wdh Active Army
"combat commanders and personnel in large wal theater commanders exercize.i. as
w*H S in thO Army's battle command trainig program. Smaller combat service supporl
exe umes use the combat rervice suppoel tramusV mlan ion systwm to trami combat
sert 4c support uni and to prepare the un"t for exercises wth maneuver units. The
Army can integrate hgh fidOWly logatcs trainig with combat training when incorporated

* into joint or multinational traing.

Efforts to reduce training tm are being made by embedded training and
lutonals in the newer L-'tomated systems. such as the Combat Service Suppodt Control
System and the standard Army management iformation systems computers.

_This traiing section covers weas specific to Annex M. For further informahon
about Army-wicde traiining iniiatves and issues. and detaild explanatiions of fieling
and funding saus. consult Annex R. Training.

SI"• '.1i

"10

M-39

_ _ __ _ __.



SECTION 6

CONCLUSION

'I donT know Wwha ~v iw ow fl'~ ogpss a ow Gnetaw iawwiha'
a~iays u t&boo~u. &At i W"i Sofe of if

AwnutO to Aam"a Ernest iwi
WOWb War ll

Our prixoriis for the future are.

*Modernize logistics information systemns.

*Upgrade Logastcs-over-theShote;

* Modernize materiel handring equp.went:

* Upgrade Continentla U.S. rail;

*Improve sokkd.v quakiy of Mea;

*Modh~masBtacticai gefleators.

*Standodaalze and modernize tes equipnmen;

*Upgrade petroeum capabdils; and.

*Modernize water supply equipment.
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The cnarl below addresses funding shortfalls and vWnacs.
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ANNEX N

SOLDIER

SECTION I

The Saiche System is an onlegraled sysu.-m of systems that includesth
iividualW soldi and everything worn, consumed. oc cauu~ftd for indvidal usa in a

- .1 ~~Moderniin al sokdee i s a coninujous wu evolutioary proces that ts intened
to integrate. package, and provide synergisti h1provements to the idvidualk soldier's
WOUhay. cmmwand and conr~oL swumvabhty. sustainmmn, "n mobdky cipabd~,es on
the digtied battlswid. This system allso recognizes the need to tUNli vamid and

* ~~tailored equwareenft of each Wyp of soldie.

* I SYSTEM SYSTEMRTO OF' SYERYV'- OCEWTGAT

iN
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SECTION 2

WARFIGHTING CONCEPT
The Soldier System .Mda...imIt.,, stratogy enpoys ctwo of thie art techngolg

in digilazaion. small anms. protective cloting, and equpmenmt so as to rinprove the
combat ellsctmvees" and sairvivabdaty of the tndividuai soldier . Mhough th Army
soliber wWl tigh more and mome as part of a jontforce andlor in combined operationis.
Uwee awe no major changes to how we tight as the Soldie Systemn. The Integrated
Threat Assessmrent. Volume 1. for drisounted soldiers was complete in August 93.
wWd Voluew 11. the revised System Threat Assessmen (STA). was compieted in
August 94; together, these provide the Wsrfighting Concept baseline for tOe Soldosr

Today~s soklder- and 2 1st C~entwry sodemust piepare fir and execute
nussions in a variety of mulib-domeisoonij opeations. The Soldie Systemn postulates
and defines five signuhicanl capableies roeded by every soldier. The goal ol soldier
modeesmazabon is to provide aicaor enhance the foliowing capabilitis.

Leamty - Increases the sold.? capability to detect acquir e. Klentity. locate,

- ~al v~bikye conftons.

*Cwinnand &nd CaewmI - Wincrases the soldier's capabdiy to dirctM
coordeiriae. and controi persomnet weapons. equipmvent, infmabovnn, and
procedwurs necesisaoy to Wuin th Information War.

*Surivabd' - Increase toe soiders capabildy for seM-profteclicn agasut
threat weapon effecs aind evrnmenal condatons through mnpoved situational

-- ~awareness, reduced sigrialures. andirnprovad protection.

* Susahvnnt -Increases the soldoets capabdity to sustain hirnseel mna taactcal
enwovnert. Sualtaining a soldwer means su~pplying him thoe* tom=

fxunaweta to suanwai and crifical to his overal ellectrieness aid psdformiaae.

u oawy - increeses Via soldirs capa*tidy to deplo to am mlove about
battlefields. Mobuaty a"o, allows tie soldier to ftul assine missios by
povkkig hen withi wimproved sudiuaonai awareness. navigaboriocation suippo.

kunproved rdg vision, bette load carrying capability. anm reducedIrmuted weigt

In fth past. tho kiivduai soidieffs clothing, equipent. and rabo'ns were
4considered separate and unrelated in terrms of developing requiremient. and structuring

programra. In othe words. there has been Wie rsstmn integration with respect to
soldwiertems. The Soldier Syste was etablished to overcomne thu shouicorning. It
recognizes that the Army must provde fte latest technoologie and 6quqipriugt to
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soldiers. nd on so d•*Vg. wriprove their battlefield capabies and survvabity The
Soldier System provides MwdIvdU& soldiers: personal prokiction. colmmuniwations. and
weapons systems that &low soldiers to respond onstantly to the chain of command and
to rapidy changing situations. Continued enhancements to the Soldier System are key
to the success Uo all mssos.

The system approach to sober modernmzabon has two objectne: optmize and
iitegrate all soldier capabiliies at miwnma load, and allow the solder to fully access the
dogiized badt&eId. The Enhanced Land Warror (ELW) Program was estabklhed to
develop and acquire integraltd system for th dismontied combat soldier (Land
Warrior LWI). and the combat crew soldier (Mounted Warror [MW)) and Air Warrior
[AW) as tie first step toward modernizatbon goals. These programs wilg be discussed
in Sectn 3.

The 21st Centuy Land Wamor Top Level Damonstrabon (21 CLW TLD) and
associ•td progian cqaporseft was esablshed to proMe a substan y enhanced

acapab o the far4enm solution. The 21 CLW TLD. with is associated
Advanced Technology Demontstraton (ATD) and Test Dextrabmon (TD) (further
defined m Section 4). provides sitanialy enhanced operatonai capabiliies to
dsmouned soldiers. Mamies. and Special Opertions, Foces (SO). The corntute
the primmy means of Inkg ivdviu soldiers iato the dgz commnd and control
network and of using the Armys emergmn Technical Archiectu for .
Cor, ol Cornvunicabons. npiAars and IntUlligonce (C41) systms.

The of te 21 CLW TLD is to emone enhanced sutivabl•ity and

lethaldy of the dismounted solder through toWa situational awarones and real tioe
automated targeting; Inkage to the digitie command and contol networkL. anhanced
multple twee protectio and leverage of comrrnercial microelectrnics &-d tele-
communications 21 CLW bulds on tie Soldiwe Itegraled Proective Ensemble (SIPE)
Advanced Technology Demonstraton (ATD) and itegrates the Gweeraton 11 Soldier
ATD as the cornerstone of thts approach.

GEN II consists od the Ontegraeld Headgear. Ikkvidual Solder Computer/Radio.
Weapons Ieldace, Protective and Mirodcuale Coog Subystems. The ELW
program and 21 CLW TLD are copma•tbe wth what a S•lWr System requires to
support the Forco XXI Coriconmi d the Army Ouisf of Staff wuiiaiv to dimiie h Army
by the year 2000.
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SECTION 3

CURRENT PROGRAM ASSESSMENT0

Soldier Systenr. imodomizabon consists at several programs in each of three
Soldier System categorme: dismounted combat sobers (Land Warrior). combat crew
sobers (MonW~iteAu Warrior); and all other soldiers. The discussion of the programs
in each of the three solder categorie is acmaedby charts which show the tame
frames and funded/not funded (does/does not) status of each program. A matrix for
each category reveals the potenhasi to achieve our moeuudg.o' obpectives, the matrix
uses a RED. AMBER. GREEN rating scheme.

RED - No capabiliy exists, or &6 irsuficient to defea the threat or provide
the reqwred support;

AVMBER - A limied capabiliy or quantity exists to peinform the mission; and.

GREEN - Adequate capaalt~y and quantity ex"st to pedorm the mission.

Current program aseuhisare made with ear-term (FY 95-96). nud-temr
(FY 97-00) and far-term (FY 01 -00) POM durations.

The path to soldier modemnization *s multi-faeled. The Sober ""erated
Protective Ensetnble Advanced Technology Demonstrtio (SIPE AMh) which was
comnpletd in December 1992 uceulydemonstate the Soldier System's
approach to modernizing the soldier. The SIE AID (1969-1992) dm stated a
asessed the ecolga feassiiy mid operational benefi of c~ormpo t and
subsystem integralion as well as the polentia of new cpapb~ies andifor enihanced
operational effectiveness in operational 5env uiromns. The choocaymtre
high payoff cpbiesidentified in SIE are being psudthrough taored.
moderinzabcoi stralegeie for the ELW Program, in ordw' to field equipmen as fast as
technolgy allows.

This integrated and modular approach to systemn acquisbton enures a proper
j ~tooth-to-tal ratio when equipping v~solir for comnbaL. The ELW strategy in Figure N-2

as stiructured for the continuous modemmzation of amt soldiers, by using signdidcarwy
distinct and notaiinlacquisition approaches- Soldie Modernization wit be

acomlshed vi integrated acqwusbmo programs, embodying procurement apoce
ranging from NDIrmodMie NDt through uderaled programs such as LW, MW. and AW.
The tWit approach addresses quick fame in 36 months or Ies" from concept to Type
CWasdicatuo (TC) through the Soldier Enhancement Program. The second approach
addresses Modiular troprovemafts which require limitd Resoarch. Developmenit. Test
and Evaluation (RDT&E). and can be complte in more than 36 monfth from concept
to TC. The third approach addresses the more technically challenging areas of
integration and Dqdwztuo in the LW program. Finally, the 21 CLW TLD address"s
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tgcholosesnot ready for twebng (uin the Tech Base) buit which could or will be
inlegrate unto thw ELW progam upon Vhei matunity.

Some of the operatioral payoffs of the integrated and modula approach to
system acquisiio over trditonai acquisfiti approaches are: unproved survwabakty.
wwpovied engagemnt pert orance. wncf xdan faster responses to change in
msiuor~stuabon; and improved mi~sion *urabion. mireroperabelty of System
components antd, potenitial reductio in weigh and bulk.

_____SOLDIER SYSTEM

ENHAN4CED LA~ND WARRIOR STRATEGY

32 32 U r m LAW ILN Us No- a .j.

The Sokbw Ehncmn Programn (SEP) Lu*e noridevelopmientai
twms (NDII to enhance the combat effectvenins of sokldiets and smnal units Thao. m
turn. tighten the solders load, provide lighter arnd more lehal weapons. and unprove
sobker suppoil dten. Type Clawssation of SEP NOI propoalas is a quick respons
mechanism (fthee years or ies" from Concep to Type Class~ration) in ordet to ns
urgent sobk..r nows with the best of off -thesheUlf echnoeogiss When ready or near-
ready soa isons to Army noee" are available. SEP provides oxpe Jitious evaluation and

* ~adaption 3r procurement. Many of SEP Koms are integrated directly into tht LW
programn descnbed later in this secteon
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Sixteen SEP protecs were complete in FY 94 (Figuro N-3). Twenty-nune SEP
protects are progecte. to be completed prior to FY 96 (Figure N-4). An additina seven
nlew programs have beon approved as FY 95 new uatas. To dale, a tota of 72 SEP
program are either complete or un progress. SEP bgapn as a Congiwssamonal ruitated
and funded program: however. the Army assumibd funding responsabebty for SEP

WX RDT&E and production in FY 94.

-- SODIE SYSTE

SOLDIER ENHANCEMENT PROGRAM
FY 94 RDT&E COMPLETIONS
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Modular Imroem s to items such as sMal arms, body armor. load beanng
equipm~ent, and chemical protective systems require more ROT&E than SEP ( e.g..
more than 36 mnthsa from Concept to Type Classification). The near-term goal of
modular ~improvements as to offer improved surnvabulaty. increased lethality, inrweased
mObiliy (fthoug reduced weight). iniprcoved command and contol. viiproved
sustainment, and enhaniced versabWit. Joont RDT&E and production efforts replace
trainaiw single-service efforti to enhance antersenvae standardiawson and economy of
scale as at pertains; to total lWe cycle cost. For example, the Joint Service Lightweight
Integrated Suit Techniology (JSLSIT) continues to be the singe program to develop
standard chemnical protective clothng for all four Service. The USUC is the lead for
JSLIST I (FUE FY 97), and the Army ks lead for JSUST 11 for technology insertion.
Another examvple: the Army and USMC are co,-proponents for two new programs for
modular body armor an load bearing systemns. As with SEP. modular On~provements
weo itegrated directly into Land Wawrvor.

Enhwucd Land Waritor (ELW). ELW is the Army program for modernumn Ohe
solierasa system. The ELW strategy a twofold: get the best availabl tehologyM

into the hands of soldiers as fast as possible, and look at promising tehooisin the
technology base anid transition them as they mature into tailored dvlpetand
procurement programs. ELW is the wutrella for the integrateid soldier systemn: Land
Warrior. Mounied Warrior and Air Warrior programs. These programs wil integrate
equipment already Kander dvlpetin SEP and othe RDTE progrms with new

equimentto enlance the battlefield capabkliie of all soldier.

W ~~Land Warrdo (Lin. 11m LW program. fonireily The Enhanced Integrated
Soldier Systemn (TEISS). is the folow-on developm~wnt to the operational capabflties
most sucesll demnstrated in SIPE. LW is a fully funded progam to develop a
bMs geerwaton. uksgrald figtin system for disimouried combat soliersm. This
pvogram wil provideknp Ov ved capsbiltes in letaliy, suiv~sivaby. mobflty,

AA sutlni.ad command, oontoL, computers and inelligence (C4l). LW is the lead
progra and the technology careier for ELW as a whole (Figur N-5). LW fwieldsiems
for the dismon=ed combat sioldie requinn sinilicant component and system,
rdgrabon wft the digtaizd battefild The major subsy nstm of the LW system
uidulde wAegratd headgear, weapon system, protectiv clothing. indvidu~al equipm~ent,
corvmwwcabonsk-I and counptkr system. LW will incorporate off the shei and NDI

-~ provided throungh SEP. aummiWnd with iws= (modularinipvemets) from Other
ongoing d:evelopmnent progams&, to produce the first soldier system. 21 CIWs will feed
into teLW Block 1I acquisition program.
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- ~~OPERAY1ONAL REQUIREMEMI J-

vvVA. mom -

~IATA

Masnyof thetehchnlogies nc. prae mLW app~yly o and rehoizonta~y
inegrated Wo tOe MouW~e and Air Warror programs these are configured optimuly to
meet the uruque operatonal needs of these two different groqings of soldines. LW has
an approved Opersatioal -equ- mnM s1 Documen (ORD). The Mission 1/1l deciion
to approve proceedmng to a combined Demnonstratioe~aklation and Engineering and

Man~actuigDeveokpimen (DEM/VAL & EIAD) phase was comnpletd August 1994.
LW fild the first ntlegrated soldier ceapbikty before the end of this decede. The
materiiel solution souwn in Figures N-6 and N-7 reflect the kmded or unfunded (i.e..
does/does not) reauirnarnn.sin RDT&E and~or procuemets for ft cores Land Warnir
and associated SEP and Modular Irprovoement pn~ects.

To describe the funding for anyspcii programn is unrealistic because of the
sheew number of Solicer prograrns. Somn programs are funded in RDT&E and not in
procuremner'i. Somne prograim are funded in both RDTE and prroueent with
sufficiet funding kws. in some years sand wtsufficien funduig lines in others. As "hi'
majo systems, any non-funded subsystam or comnponent of funded pmrogras could
have a greater irnplcation on IOw Soldier Syiulem as a whole.
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-ESOLIRSSTEM
DISMONTED COMBAT SOLDIER
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The CimwLdCoMbat Soldie asism nt Figu N-8 idomnts gap in
progims that umgn be tldW in ordir to meet state reqwrerrwMw. C-4mpeers
reqW~unmen docunments awe needed to fil kdertbed gape and fulflI developmeta
pfOIWflS in #he mnid- and far-lefnu.

*Nkw-oem sasn (FY 96-06).

-L~tadu*. PAD. due to kwflma~f tchnoloy for it~grandd niaht %ision,
and opsms for idrfct tWig. mu lequale Viemuia weapon soits. range o~f
weaponis "n muabiity to defeat tdhqets in dtmade. heaids up disply.
command and contro, and couwbc wson&=. The Heads Up Disply
(HUD)) and optics for kmeidic firing are envusixnd to be cofreckd by WWn
Warrior. The iWS wil WtaM heidm by fth &Wd of this term.

-Command &W C&Wvtr RED, due to wimmature techc"Vy and non-
avaitabiI ot hardware and software to digitally mitegial ih dsmnou&tetd
uod.er into the bat~etiel vertacaW~ and hormontaiy across Batlefieki
Coerafin Systems (BOS). Introduction of the Indtv~dua SDokuer Radio,

N4-10



Soldwe Comp~uter, Global Positioning System (GPS). and Integrated
Heknet and Digital Compass in the far-term will correct near-teirrn
deficiencies.

*Sumvabkh~y. AMBER. for the overall reqwremnent for Integral Battle
Hfazard (umall arms, dsrect fire. etc.) and Envlronme,,ta1 Protection.
Improvements are ongoing in fta areas of baliist~4faser visor protection.
body armor. anti N13C Protective Systems. Flame proteelmo. muhith-rea
warning, aidimduai sobder macro-climat coolk*g and combat idenfification

41shoxtcomfWgs awe far-team mid beyoind objectives. Compirehersive
roqwirerrents documents are needed to fill odentad gap and fulfill
developmental prcgrams in tDxe mid and tar-terrns.

-SUSLUV11AmL RED, due to itrmature technoog in tOw a~re"~ 0
batteries and medical improvements.

- Mobilky. AMSER due to the weight of the widber's load.

*SEP projects idenaied in Figure N-6, (*) near-term awe GREEN for
RDT&E bAti have rimied fuwids (AMBER) prograrnsid for production.
SEP pmogama ame ksld in the near- and mid-umm based on thew
Pdtedtisd First Unit Equipped (FUE) do&s.

khMd-tem asesuamen (FY 97-00):

-Leihaky. AMMR, due to inadequate Uthwa weapons sogts and day
optcs.

-Commran and Cunt*&i RED, due to no v-ailabdk y of the hardware
- 1and uftw&w6 t digutally wiegf" Owe the t"" 5JKW me oO

baWshAel vertically and honwttdaly acoss Ohw Satbefelo Operaltin
'0 .Systems (SOS) (e.g., Brigade and Blobw Command and Coamrl [B2C2

software and ft. Sober PA6WCompAitr)-

* 5wviiabsWy. AMMER for the overall requitreiment for Inegral Battle
Hir-ard and Environmentai Protection. Inmronvemets are ongongw in the
areas of vitsaclseror protection. body armor. and NBC Protective
systemns. Flame protecton. multi-theat warning, iiaividuai sobed' macre
climate cooling. and comba identifcation *hOrK"rmns arm far-term and
beyonid obpictives. Comprehenwie requrexrowfs documents wre needed
Ics tall k~anhwdd gaps and fulil dveokpme*al progaams; in tOe far-term.

- &stemmenL AUZIEK due to imnmature techirioloqy in thet anwa of
battery technology awnd meaca mnitor.
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Mob#liy. AM8R. due to 4acft of su ccess in ongoing efforts to lighten the

sokdiers load.

*Far-termn assessment (FY 01 -09):

-LethaUt. GREEN. The Land Wamor has improved target acquisition
and engsowment capabiliie (Objective Personal Defense Weapon and

.4:1 ~HUD). thus inceasing thte oldier's capabilty to engage, hit. and kdI thi-eat
forces at greater ranges with greater accu racy.

*Commnand Wnd Ccntrol GREEN. The introduction of thie individuAl
Saldir Radio. Soldnir Computer. Global Positioning System (GPS). and
Integrated Helmet and Digital Compass in fth far-term wiU correct near-
tom~ deticiencies.

-Swvivawihty. GREEKN Continwnrg im~provements have occurred in the
areas of integr~al bafid hazard, environmental protection, and mutlt-threat
warning (Multithreat Wamnng Device).

- Susaannie AMBER. Technotlogy is queswtmable for battery

- Mobility. AMB&WR. This is due to F4..Anbai Lici of success in the near-
and mid-kirms to 4$Awe tme soliers load.

DISMOUNTED COMBAT SOLDIER

i~aaul __RED AUM8.R GREEN

CM1~ RED RED GREEN

wo o n*Am AMBER AMBER GREEN

"-~JET.~ RED AMBER AMBER

x11UOUJTY .8wL"ar"AMBER AMBER AMBER
Figure N-8

"A
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MboitdO Vi rnrk (formerly Mounted Armoer Crewmari Eiseimble) foi thie combat
Mir. pround crow. is at integrated syster composed of mounted crewm. w and their fightsng

vehvwfe. It is composed of modular subsy--tems that improve fth performance of
combat ground crewmen in the five cited capabiliy areas (Figure N-9) Thie operatkioal
capabilitie and requirements of the Mounted Warnor are linked to the Land Warrior
program through technology wiserbion. Approval of the Mouznted Warrior MLssion Need
Stateriwt (MiJSI is expected in FY 95. The matene. soutions showri in Figure N-10

4 ~reflk.t the funided or unfunded requirements for "h core Mounted Warror program, and
associated SEP and Modular Improvement projects.

ýSOLDIER SYSTEM -___

4~U

N-13
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S§OL IER SYSTEM

DISMOUNTED COMBAT SOLDIER
NEAR FY- k96 WO FY f- 00 FAR FYO01-G0O

om DO"s DMe

ICVC aft" DROWAI w V

Mmmkd Crww VOWO~

Mpbus Cft~w EWhu OWv cm~c

Do"s NOT
ACAPS nArf

.10

The Contat G3round Crew aemntFogur N-IlI ikwtmne gaps in programs
tOW nwjt L filed in order to nwMt the stated requiremts. Comphrehes.*
requsreagunts dowumens awe oesded to fi identid gaps ard fu~a deveokpmentai
prpwum~ in bie mid- and fartemis.

SNsar4ormisesmn (FY 95-9W):

*Lewawhy AM5PAR. Ongoeng R&D off ots on fth advanced Combat
VehicWes C-wwvaman (GCodc Wke! d h ~- ,

Mjouned War inr m Y 95-66 to provido a sok lion in the mid 4*m.

I Is Coffmnand and CwntrL AMBER. This is due to Lack of success in
ongl~g ootots Pa advance CVC. HUD, and integrated cadmo.

- SrYgbity. AMBER. This is due to kimature technology cl the vapor
protocamv resistance undeir ga-met. oaLisbic vost, and moacociwmale cooling vest.

N-14



SuszWiment AMBER. The Mounted Water Ration Healer greatly
improves the sokber's qualit of Wde by provdin gmth meants to heat ration and
water, but have not been type classdlsd in prcrement ne~ar-term.

-Mobiliy. AMBER. This Ls due to fth curent inabiity to maintain tem
effectiveness of crewmen wrvwi~ dismounted (away from their vehicle).

*MKd-torm aassessent (FY 97-00):
'-"--'- AMER This isdu to inadequate theffmal weapons sights

and day optics.

-Command &nd C-Ontr AMBiER. This is due to Mhe nonavamabelty of
teB2C.2 software and the RadiouCompfter.

-Suwvuatmnhy. AUDER. This is due to inadequate flarm and vapor

- SaUtalffiu GREEN. The is due to wn~povenwets in raions.

- Akobeiy GREEN. This is due to miipuved crewman boot.

*Far-term as~se~ment (FY 01-09): The fwiedin of Mounted Warrior will bring

the five capabiity categones to GREEN.

COMBAT GROUND CREW

LETAWY N AW GM

avow"Q &bo~ Sow M M AScolrnx

Surww-

SUSTANi_ AMBER GREEN
NWN

~ -AUMB GNEEN CAME

Ftgure N-il1
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Air Warrior (formerly Aarcew Integrated Ensembl&)- Air Warrior for the Combat
Air Crew is a concepti ahee mission tailorable sysiem tmat staandanzes. integrates.
and achieves optimum synergy of benefits for several types of current rotary wn
Aviation Life Support Equipment (ALSE). and fte development of new andl iniprnved
ALSE (Figure N-12). AW is a joint ArmiyNavy Acquisition Category (ACA'U) III program
designed to enhance the aircrew s wartighting capabilie through tho develiopment and
systems integration of a wide range of indivkidal components and tiechnologes. The
AW program will focus on state of the art aircrew rnassm eqwipmrent and protective
clothing while operating aircraft. Those portions of the AW system whuch will interface
wilth air vehicle mnounted systems will be integrated through a common mnierf ace and-eirii compatibitity-

Rohms sucn as fleght clothing, body armor. Nuclear. Biological arvd Chenical
(NBC) equilxnent. and some helmet functions are improed to rotec die weare
against hazards associaed with crashes. fires," ~d thrat weapons. The wear of ALSE
items. such as flotation gear, nixpsr suits, personal weapons, and radios
integrates anMoW lmet each other to improve air cre~wmen's meswion capabiblaeo by
relievinig the stress of excessive nonantegated ALSE equopipni

The operational capabiliie and requirmets of thei Air W~n.x tail be
tecnoogcalycompatidg with the Mounted Warror to the naxotkni "ýn possible.

Approval of the Air Warrio Mssion Nead Statement (MRS) is expecýad Lai FY 95. this is
to be a joint Army/Navy progrm The matenel solutions swiwn in Fi K,43 raflect
the funded (does) requireiment for the core Air Warror and atsoc~ateod rnokdar
iriprovement propects.

[SYNERGISMI TAILORAULE AMCREW SYSTEM

Figures N-12
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* Mobdy. AMBER. Nigh visio devices are in deveokpment.0

* Me-tem asessent(FY 97-00):

-Lefhaht GREEN. This is due to fieling the 9mm pistol

-Convnad and Control GREEN. This is due to fielding of Survival
Rad6o. SPH-48, AN/PVS-6. ANVLISHUD. and Auxihay Logs-ting.

- &Ivabd&Y. AMBER. This is due to additina R&D needed in
directe energ weapons. microclimate cooling, and emergency egress.

*Susmavnet. AMBER This will impove with better rations and battery
technology.

-Mobdvy AMBER. This is due to limitd avaiability of nQgh visio
devoces.

*Far-ture sesmn (FY 01-09): ANl areas become GREEN with thui heldeg
of Air Wanrrwr.

coaauo a W" paw' follow _____

__ __ _ __ _ AMINO L

Am-n AVO Iallow ~

SUTUT riummumi Cok AM

5~WO~.i r AMBER AUMBER P.

Figure N-14
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ANl Other Soldier - The mnaterel solutions fot all other soidmers (Comebat.
Combat Support and Combat Serivce Support soldiers) are listed in Figure N- 15 and
reflect funded or unfunded requirements in RDT&E and/or procurement.

SOLDIER SYSTEM~
ALL OTHER SOUDIERS

Id&me IN ff. N A FY 01- W

earn - 0Ma

Ww Cin SUUmw

meo" ftf am-, ft~UdfM6" #01100"
*ft 0~ mu!O 0"~-

Coal" We" -a

Muf vo bnotV O&V*owP o
Vimwr 000ALSO

a*=""~ Caimmm Dww

Central Funding and Foelding (CFF) for fte soeis an ~itegral part of the
Soldie System which ensures the survwabe~y. health, operability and safety of the
soldiers. The ability to CFP items to the soldie enables the Army to equip Force

Pacage 1 2(Aiv Componea~at. (les TDA) R~wvo CompnwU(RC
roundup/odout unifts and the entire Confingency Force Pool of Cors/hete unit)
and Special Forces with state of fte art We suppodu Clothing and WWndIuda Equipment
(CIE) items.

A stale leve of funding is critical to the success of Solder Systemn
m~ixhienizbn, mn order to plan procurements and mnaximnze economy of scale buys.
Central Funding and Fielding (CFF) currently funds procurement of Sober System
Clothing and kndiidua Equorrent (CIE) at apomaey$60M per year. Production
Funding (Operations and Maintenance. Army (OMA) and other procurement
apg~oputiaons) art, currently inazlquate to fully fund CFF. Procurement (OMA) funds
in fth current POM are insufficent We fully modlernize the tar get ot 60% of Force
Package I & 1I. CFF funding of SEP production only exacerbates the shortfall. Several
years of stable funding are necessary, since wfithot stable fundring modernizing
soldiers will ultimnately suffer.
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SECTION 4

RESEARCH, DEVELOPMENT, AND ACQUISITION STRATEGY

Tn. Army continues to impleenmwt the systems approach to soder
moderniz,. This approach uses moda. enteropertae components and provides
the aptemn flexboldy. both uKt gcaly and operabonay. to enhance em operationai
ffectrvness of the sokber and smaHl units. It provides the means to rapay and eas4ly

wiseirie technoloi. and hence advanced capabilites. as they come to fruion.
This preclud: hav•vg to replce entav systems. Operationally. to approach permits
m'ission tailoring and task organization. provdmg each soder with those capablities
"reWred to most effectively execute hsther niss•ons.

The Land WarrKor Test Bed (Figure N-16) cocept hels to accelerate
M byo puttby modular subsydtms. they become avlab, io the

hands of acWual solbers. arnd obtains r"a data under ra condftns. The intoe is to
suppleimen fonmal approaches to tisWn; e.g.. acheve *sandy checMks and the means
to rapid refino definitions of requirements-il we ldke 4. we buy it and ••ild it to solders
quicker. The Land Warrio Test Bed is be"n estabshed at the Dismounted Babtl

SaeBattle Lab to maike optimal use of existaing Modelirig and Sernuation (M&S)
capabiles. aiong with exmsive development of new M&S toolo by an Army team.
Togeteer•, Iprocss weacs the abily to develop. a"ss , anm ain wire now

4 ~~Soldie Systemns and emergirig capabiditie. Finally. the Land Warrior Test Bed, and
lesson learned trom it, wil become a bench mark for the Mounted ad Atr WarriorS~~programs. _,

I!I



Parallel to the LW developmyent program. the 21 CIW TID as the follow-on
Scaen" and Tuchnolog (S&T) effort to SIPE. 21 CLW. and all its associated program

W ~~compomners. provides sbttalyenhaniced operataonai capabilities for dismounited
and SOF soldiers and Mannes. 21 CLW is the primary nmean of linking the windividual

- I soldier to the digtnied comimand and control network, and use the Army's emerging
Tochnacai Architecture for C41 systemsa. 21 CLW culmninates in a platoo-level
demonstration of field and simulated exercises in FY 98. with several demonstrations
and experiments throughout the executio of the program.

21 CLW has GEN 11 AMO as its conerstone technical and operatmioa integrating
elenment GEN II. developed through a single systemn contract (awarded August 1994).
marks the first time the Army used the same approach to develop a Soldier System as it
uses to develop majo systemis and weapons plaltfornas. GEN 11 consists of the

* ~Integrated Headgear. Individual Soldier Computer/Radio. Weapons Interface.
Protective and MconaeCoobg Sutisystems. Other awereens of 21 CLW. each of
which inerface and/or integrate with one or more of the GEN 11 subsystems viclude:
the Objective Indivdual Combiat Weapon (01GW) AM,. the Integrated Sight Moidules
(SLM) Technology Demonstration (TM). High Resolution Display Systems (HRDS) TO,

Advanced kmage Intenskcation (A12) MO. Forward ObserveriForward Air Controller
(FO/FAC) ATM (USMC). Close-in Lma Portable Mmn Detection ATM. Individua Power
Sources TD. Combat Identificalinn AMO and the Mulb-Pwpose Individual
Munitions/Short Rang Anti-Affmor Weapon (MPIMJSRAW) TD. The Oftegrationt and

* ~~aggregatlm of the"e elemnw as a systemi of modular, interoperable components.
provides the folloing atmwalcapmalioni siWs:

0 Automnated. acuaetarget handoff;

* Neaw realtame battlefaW d hene

a Integrated POS/Nav-,

* DNgOa mapsoverlays;

* Route/*Asion plarining;

* Secmre, voice-controlled intrarimtersquad vcdcedata radio:

0 Automated personnel status monitoring. Combat ID, and GB detection linked
to a digital network;

0 In-stnide mine avoidance:

* Sfmal arms body armor.

*Signature supptessxoncordnol;

N-21



"* Unewpso viweg/hnn:

"* Enhariced night tote maneuverabiliy;

"* information managemeant (repons. op orders. FRAGOs);

"* Embedded training/mission rehearsal; and

"* ModuLar, bghghtwg. miss~ionrambie system
components for optiai" task organzation.

The use of a seingle system contract for 21 CLWIGEN 11 facikAte optama system
aktsgatmo and maximum leverage of the commercial sector. prticuUazy in
mecrelectimnics and telecommuniatons. SignifICant ernphA-Ais s b"igpae on
Integrated Product and Process Deveopment (IPPO) to ensut maxwnurn productint,
reliabilty, and aforabdity of the systemn and its components.
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SECTION 5

TRAINING

Training requrements for the indaviduai soldier are of two
types. training to develop and enhance warighting ski. and
training for rnw quipment coming into Ut force. Conventac
nethods to achieve the former are enhanced by employment of the
lates technology in cwmputer based sinuors. Trainirg for the
ater is ccompshe by buiding on the common skils developed

m the use of earlier equipment and by embedded trani
com;pnentssystems into new equipment whenever prudent to do
so.

The Dismowited BafeSpe Battl Lab.,i m cnjncmo with
otha 1RADOC and AMC organizations and the Advanced
R ch Proects Agency (ARPA), are making strides in the dsvelopment and linkage
of constructive. vrtua, and live simultons for use in a DistrMxitad Inueace
Snu•la•on (DIS) environmenL This capabily has the potenal to make a significant
wipac on the Army's abty to not only assosb the efficiency and operdao irniat of
the new capahbioe afordd try sysIems such as LW and 21 CLW, btfi also a&Now the
exploration di now opeationa concept (tactics techniues & procwiurins). plus a
basis o isuew to employ thds new capabili•es to their geatest Uwtca ad•antage.
This agmgae cabiuy also povies th bass uWoL which to develop and axwWM
new training prognrmw. ft is critical to leWm how to hW such new operaticw a
capa-b es before they are fmid, thus enhancing her nrgrao and asswWatw.
in the tUAW force.

In add in 21 CLW oraes som• embedded ratinig capabilibes (e.g..
-is rehearsa troop leading procedures, hdwdkist. embedded tedw.W a&d field

manuals) which may rduce, or at last not increase, training requrerme. The
obective is to use technoogy to alow soldim to perform new taisks or pedorm exising
taUks with grater etficic and accurlcy, rather than to alow tectnology to dvorcme
sokldier from their edw ironmo It ia inpan to recognize however. that the
witrodumcion of Ilwo tw" capabilities dous not s•sdue ft cnci need to develop basc
soid-w skiiik.

This training section covers aras specif to Soldier Moderization. For detaild
inlfomation on Army-wide training initiatives and issues. and extese explananions of
fheldg and funding status. consul Annex R, (Traning) to teM 1995 Anmy
Modenizaon Plan.
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SECTION 6

CONCLUSION

Despite force size and sttucture changs. and the emergence df ne* mass is
for soldier. the conckusions of the ormnaIW Sokd.r Modemazabon Plaii rerana v2Wa.
Some near-tern equipment iniproveirnents hav* been Type Claftied wt*h otkhers
fmov tow md hUt mr~esone. The 21 CLW Top Level Denmontration TLD) is plannd
near the oni of the decade to showcase the capfib~kes made Pos~sible by

tecvioogaaiprogresm in the years batween now and then. This gkv'ms crxnmanders
the opportunity to evaluate the tactical mnWW of these capabilities ar . determine
vf~tJw VWe should be included in the Soldier System for the next century.

Faiediing modernized soldier equiprent under the CFF pagram bkxwed during
FY 94 as fundmig was reabocaled to urgent needs associated with changinq force
outfurets and the world situation. Procurcietit funds hi the current POM ar-i

i~ufcient; current funding does not pemli f Ii moderniazation of this C4Atngmncy Force
or forward deployed units. It is ess&Vtia tha kWs funding be resto~ed to enuwe tha
soldier, as a total system. is prepared ;o faqht. win. and survive ko the nest botue. and
the 21 $1 Genfury. A ratum to funding leoe" conasteent with fth moenzto of tht

* solder wWbe purasixd in the next POM in order to address thn kia"u.

* ~~The soldie remains fte cresonef the curralt and ohe futur Fo"e
Projctin A"m. Ade4a" fun&Vdsg £Cribal to develop th capabibbes clemron~rated
in SIME "no "h Muy hardened. mf&Manzed. NuOdbl equipff*M ;,ackage. %.aid
Warror.9 Th is "ensure fmaision accoriApshment. while prr~wyv'ig c~ly n,,itaons mos
pnreaou rsouxfs"4ie sons and daugh~es.
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ANNEX 0

0 AVIATION

SECTION 1

INTRODUCTION

U.S Nationa, Mwitarý Sirait- iIUMS -vu-e reacý mmiatar to!'zes r
oeaz.etirn.eposturec to ore-vert coflTIc! Dut. srnouic ceterrence tat. - :a;)ane o,

Tiliagnting arnz w:.--ifg our n~ation s wars. Tnis rerwres fiexi.rAe. versatile
organtza*.icfzs anc warligmung sý sterns.-~ aiso vIaces ircreasec -;.mPfasis on tt'e
role of aviatior forces. Aviatiov- Provices versatile. rapwicv, ceplo)amle.A T6spofswvC for-ces, mna: ovecomc- the limitations ot grounc systems t) easily
negotiatr.- terrain oostacies. cepanoing the oatte %pace. massing mne etffects o!
tire withoutmrassirg torces. a, z; ateitering precise. letrnat fire!,. Avtaxior' lorces
operate withn equa: effectivenicss tflougnout tne range of rrniitarý operationS. but
p3arliCularty in tne eve! increasing Operations Other Tnari Wa' ,OOTW? categorý
ol operat:ons. AýAztaon I-orces provioe comtbat, comb~at support. ana comW1a
service support to grounc troops.
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Army AvIatvon operatic-is are jý _Ies as 9:gntiflg tires r

norlhwestern United States :: ':x6:* operations "-Rv~anaa A to 'e
no%% engaged in peaze-entov cement, ir noryfler I~q an- r ~ ~cI- a,:--a.!.
to secure anO" assure !rne s!a,.t: *:'af-siton of power A'.-atiori torces ar-e a visaine
anc poweflul tormara p>reser.ce aD'oac An- mfose n,5 svi, i nt: U S ari-
capaoie of rapia force projection via se.?-aeploý mefl. strat%7gc aaimf. anc
strateg~c setTto ar, neae r' tne *o~reo To assure su.cr cao-ao-1 es CzoItn'xq;

to aiive oon oeeren ar Coma! pwerfor Armr, av-ao.z.3n. .' tocce fo 'lC s
nave acequate LeQuLpMen!. force structurie. anal t~ca. 'c~~
moalernization Of Army avaa-!:on pays sign,,tcan, c.ivi7,-: is to U.S -alona
military' strategy. This is ifle Af my s roac map tor avy~fon mootminza!,on.

* The oofective o! tli Arrný aviation moaernization strateg) is to rec~ce tfle
rotary and fixec *ing fleets to tour aircralt types eacr'. Materie moat~fnizaticr
focus and priorities are Otrivert oy, four tenets: Soive one of tne Armý, s most

Mcritical Dat~efoeic oeficiencies - -reconrnaissance securxtý'. maintain our
tactanoicogical edgu and woric coasr, aftac.K hehacoter capabil,:, nto trne 21 st
Century; enhance commanc. control.. communications. anam'teiigenice ýC3li.
ano joint~comoinea interoperaciitiW th~rough Dattlefielo oegtizaiton -anc sustain our

i ~utility car go/lxeC wing capariiaties until upgraue or repeacement 's possitbie- Our
goal. provide our niation the most capaji~e force within resource conastraints.

FIELD A TRMANkI) & READY FORCEk

I __ -- ,o

RK _ATI rA UTI

A. Coafto

llow of &0 ?-asSeaqý

b5oe" o~bf 00-4yb Vaaww Mqv4 mm
d ~~ ~ ~ Q T-"e Hw IA.m~IOa ~i

144M D-W~ by"Wi

-,w~wec k. ----n I~.W
A-S &iWhff
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The Aveatucon Restructure inctiative EARl;- -s !,e 1Zc.r'.aior 01 p"* ar I!
calls to, mnooer-izng av:X!on ý,nds 1c IiA Ceganizai:;na; ýjý pefsonnfc-

~ W celociencies. 3cceiefatin. !Il letiferne".: v ~zt a.!:a* anc ep"c ne
ot)ýctive force wjtr, mooernize.- Comanche anti A,-1-64D Loignbow Apacrie
aircraft.

Troe rQecernDer 499 P~ograrr Decisior' Memnorancumr :PDM IV
aecretnentec the Comancne p",,*g~an. t),. limitin; i! tc two filazit protot~pes anc
delemfng prod:-;non PDM IV nas lotcec the ArmV to retniniK notn ARI anc tne
aviation moaerw~ation strategý. T.*e tenets o! ARI ano our motiernization
strateg) remairi soutic. hov~ever. maintaining a uaiancec moaemr.zation piap
requires some revisiors. A range of options was *riejea to t e Dt~nmnent u'

* me ArmV staff in Jar.Lary 1995. Detaaiea ana,)sis --s now ongoing anic wUi
culminate withi an apprcvea strategy aria st.osequent upiaale to rIne aviatin
mioderniz-ijon plan.

Aviation mooerniation pro(Oams must supportI the objectives o: :noe Army
moclernization plan: Pro~ect & Susiain the Force. Protect the Force. Win tne
Inform ation W'ar. Cximict Precision Strike, ano Dominate tne Manexiver Battle.
Co~lloctiveiV. tneý must imrpovL- our information gainering capabdities enhance
batloe mariagermnent. ana reauee logistics O~urtier.

Trie U.S. Army remains committed to thie RAH-66 Comanct'e as the
centerpiece oi its aiiatbon modlernization sfiategy. Tnt, Comianche acquires ana
processe" battlebeld information with stealth ana speed. provides accurate ana
timeiy reports to deasiwn,-iakers using ugatai data transfer, and responds
IMMe~latelý to tactical SItUatioW-I. It IS a K~ey comfi.,%nent on the dligital batuelefied.

j.4 AdChbonally. it alsca wrovides firepower for early/forced entry operatrios with
cintinigencyl'hgnt iorces anid is caDakle ot closing undetected whlen scoutmig for
tMe teavily armed AH-64 Apixtwits. Until Comanche is hakIded. !lie OH-58D
Kiowa Warrior providies some of Ciese capabilities. atbeit at reue
effectiveness. Equippea with electio-optical target acquisiiton anti armarn~fft.
this aircraft has night fighting and armed reconnaissance capabilities neither of
wtiic. the OH-4.SIWC cy AH-1 aircraft have.

The Longoow Apache gives the Army a rncre survivable. Capaote attack
helicopter; it represents a quantum leap in lethalitty. massec firepower. ana
warteghlting in adverse weatner anM Dattlefiela obscurants. Its rMiiometer wave
fire control ~'aoar. fire anti forget HELLF IRE mr:ssile. precise airection finding to
threat RF emitters. and cockpit management andi aigiliz.iteon enhancements.
give tne Arms anaci. nelicoprer tecfnnc~iNcai superioritý into thle toneseearye
future.

Dugitizat.or "pgracies to the UH--60 an-- CH--47 '-cfease one,- e%.-;encý to
deliver Troops. a~mmunition. ariullerq. ana SLPPbes F.A;thet_ -ie irien! ;s tc appli,

AM11Ldig-tization to a], Army ayrcra". e-nhancing totaA situatiot~a4 awareness aflc



recucing mne possico-ivtý of tratvac~oe A-n, av;atsor wv!: De instvun~ev!a
revolutionizing 21s5: Centujry warlare 1! !S a Ke', ;Na~er inl ine At'mnys o'we Xxj
initiative. conwritkri.:ng tne Tota, Arrný e;'cxi to riar'iess !e lipe
power ot twe a~gaa. roa.-eive~c.

Aviatior. rncce-.zat;.-~ occu's *ew-se - s,.pportingi -r-re- 7,,a
WfliCf provioe m~ssion esser:ia! e~qstment. support eq ipmr't . anc ne~ -e%.
tecninoiogies requirec to cig.tize torce. 1, a~so enhances mission s-,.a::,
airspace comnmano anc controi. anc ajrcratt r'aianta,'-amis:-, anc s~.pp'ca_"
Eqjailv. avwa!iorn s ?fa'ning anc simulatior straiegý complements :''es,& e-os Dý
narnessing computer tecrinology to -.a'e .7ntlLcomuinec arms training o0ssioeO4
in tne simuLator.

Wnale moving to tuita; moae-nization ocilectives, thle Armý must a.s: tc;
the pressing proolemns enoemic to its aging. Vietnam era fieet- % the tu.rn of the
century the OHi %&C. Ai- i. UH- -1. CH-4 7. asic U-2 " wal: on average oe more
than 30 years oic. Consequently unw these aircraft can be retirec. tfleý muS: De

* susuinea. Sustaining tne CH-47D asic texec wving fleets is 3asc requifeos until
upgtadlei-replacemenlt is possiole in the next century- The taskc of maintaining
over-agec equipmeni is unwise economicaiiy.

One means by whichl tne Army has adaressed: the problem of an agsng
car(gp ano utilit neticopter tteet is thrownf funcing requests from the S25 beilon
pluS-Up receivedf by the Departinent of Defense in the Prestoent's buacget.0
Adoitionalty. tue Army voiN Compete for available resources in the FY 97-02 and
sutsequern Program Oogective Memorandums. These requests sup~on
continued procurement of UH-60 Blac~hawks and initiation of a program leaa-ng

* to a CH-47D (Follow-on).

Aviatrorns modefnization strategy is 'ar-reaching: it supports each of tne
Army's mooernization oolect'ves.- it controutes to the Total Army (involves botp
Active asic Reser., components) and, it focuses squareiy on' achieving the
ultimate gcoa Lano Force Nominance.
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SECTION 2

WARFIGHTING CONCEPT

Awiation s contrioutior !-W Ar vanign'1.mg is cirect'ý 'ea ne~:
rpr.:ines. ocus. an"- z-peraliona. temx o uttinec in ine U.S. Platz'na M :a-?

Strateg) .its ernpnas-s on towaf - presence anc rapwd) seit: eA aziie COMNUS
r.,asec 'orces. on Operations Otne, Than War 'OOTW,. an.-o c' risis response
achcoates moooie 4orces wir, rcous: zapawiities -cnaracternsts A-'-,a ,raor
Aviation s ~nnerent versatility enriances, te efticaencý anc efiectiveness 0?, a.
comoat, funlctions (man1euver. inteisigence. fire suppor?- cattle commanc. moolhtý
SnIC SirvivaLi~:t4. air aefense. iogistics). ana: otings unihque capawilties to tne
tognt-capaziaties. tnat compoemient ootm cornrune" ar~ms ana joint opera'Ons

Arme

*k"jtsaw "uctick Int.,

Ra* Dfjj ; A--- xx ~~ V.c bLwhk.. DLh aw, C

- -A-,- Comba

Versatility -- ---

*LAgagc As NU&tari km

* ~Aatitiavqw Litt

~~ * EMci A(tn

A*ac ln id~rLail Comm

Chot I Lhc a

Figure G-4

Operations Other Than War (OOTW)- Arm,ý aviatior !s -meg'a ?c
mission specific force packages for OOTW. Air' ca'.axry L.:ns car conc1.c!
reconr'ass~ance ano secunrv operations to proviac req-irec c!!tica vfite~igence.
and earls warning. ana later. afler *orce protection. Atac1 necpr g.ve join*.
tasiK force commanders an importan! oeterrent, asset:. P6 ine Jse o' !s'ce s
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necessary. rooernize-, attaci., ),o~copze's oe.we, Defi-.s a t '~"

fleet an:: .nstor"cao., a'e_ý -e rest to res~cc:: * :z:o-, -e'":tes -Esx,:czaý
numanina~iar' asssma"ce nissionls. Fixec %;r'g a:rcra7: yrc.,wKX eSSentia; comoa:

suppr an comai ervice suppor*. '3pera,;^na: a:!h1 ne"ine n
eiectronic warfare. rea.evac%.ation. anc ntarratnewces'-' a~
transportat~or. A:' Tra4,.- Servces aepioý ic re--estao, s,, saye av~azlan
operations ano airspace comnmanc artC :o~ntrc' a* aa.c ;.i' airports anc
airte o. Collecr'veq. av!a:uon provices speec. m~ooilt> Un ?eadt orCun
forces. wrietner in rrprovea or inaceq..ate aieas of me wonoc. aviattor !orces, are
not oeterreao0) tne tacKt ot aceQuate infrastructure. partic,iiiarly roaas. Sus~antng11,
aeplayeo aviation torces in OOTW creates specia. chaaienges Darticuiarlý,
oecause cuf rent organizzationa! structures, w not a..oA& ac~eqate taoionNg of
logistics support orce pac~ages. However. sucn, issues are Deirig aaaressea-
Aviation- is see~(ing ways to mnae units more rraooular anc rtioraa4e. Tne aDIr',m
to rapidly aepioy ama emploV aviation~ forces tuiner cements tfleir inseparaDie
Dona to any~ OOTW contrigency: wrietievef anc wnere,.- US troops are on ~the
grouno. regardless ot tneir role. Army aviation is certain to oe tnere-

Avialtion Warfighting Opeiations. Army aviation is a comoat arm
capablte of maneuver and I;re support. It provides an extension of co'noat power
tfroughout tfle commander~s area of ope. abon or batue space. Anz tion
operations are integrai to tne ground commander's concept of operrations: tnet
maneuver in conce4 withl ground combtat forces- Arm- avriatiort accomplishe-s
missions ttirougnoujt tne oambeftela ni supports oeep. close. a~nc rear operations.
ana it cwpxtal~zes on its capabildtes to fight and win at nhgrit. Aviation forces bring
to tne tognt- armen reconnaissance, seacuriy, real time oatbefteic inteiUigence.
force protectio. attac~ heiic~pter operations, air assaults. comroat support. ana
Combat service Support operations: Significant capabilities wnicfl contribute
immeasurably to lie comomned arms effot.

During forced ana early entry operations. aviatior assets oepioy rapidy ny
Strategic air or self -aeployment. Its lethality ana ftex~oitmtt demonstrate signiicant

dtrecetow~ouldb i ssr.Amd reconnaissane andsecunty

protection unti!other comoat power is avcaiiatie Tris~s exactyvwrva!'fonch
is Oesign1ea to ao_ Its ease of deployment via s-rategic aircraft. ana its, 1.260
nautial mile selt-aeployment capaoility make it inva-.uane for continge icies,
worlowide. Maintenance simphlcty naS Deen oesqgnec into tme Comar~cne to
meet the rigorous aemanas of early entrý operations in an immature or nion-
existen: logistics Ineater.

Air cavalry units provide tne cntrcat Da..'ee .~ !z .eesa~ F

Cl%.iCk. accurate commanc decisions. Hign vesoh..tior repori~ng a:Xou* terra
potentia; routes -anc inrea: a~sposition anoc como~osition a'ic o's comrnanoers to-'



see tne nate. ec,,ror. :;erspectNe ez: Cc '1a3'~zs'aoz~"a~~
sources Ccý..,te-eccn'-asa-ce cpe'a!-'cs n-, :a.. a-, toc'z;s -00K-E Ox.
eyes- o? ine otnrea?. maxing rie'- s-i'ae: :.':ers v;- -a~_ -

recornaissance -i~ssions one". me :-~ea: Kowiecge o' tne c.sPosti'on anc tnme
A; ~intentions at our forces. ariC Kee-, mne tnrea- o gt'9.arc - - o force trve !nrea: to

mate Poo, aecaS~rsic-s ~ ac:c'! ~ 'easaee~

Attack helicopter una~s mass iirempwer oý manecve';ng tfouglou, tne
oeptn ol ine oattietieke. aitowing commancers to expanc ine r-atte space - 'C.Ce
tne time neeaec to move oz:isiveiý agansw tnreat forces. anc oring cecis,%;e
comoat power to oear at tne criricaA 4.-~e anc piace- AttacK tnits avoic tMe Close
*figflt oý engaging trie inreat at survivaroe stanooff ranges. ny massing Tirepowe,_
oy aictating tne tempo oft me oatue anc 0) tsgnring at, nugnh. The requirement to
-close wan- tnreat for ces. ,s significantly reouceo uý aviation's capaoi! t'ý to
engage at maximum stano-oft ranges ana penetrate aeep into tnreaz areas
Aýviatjon is capaome of tneater misssae aefense aria precision striK~s against otne'
hsgn value targets -- providng killing power ana immeatate Dattie oamage
assessment.

Air assault forces provide significant maneuver capabdites. in~
contingencyt operations. air assaulIts ovef come Qostacles. ass. st mne seizu re of
cntica. terrain. aria perorm follow-on aric support missions to preserve tne

e,-ientum of attack. Air assault is me primary means of rapsa maneuiver Yor
* ~licnt forces aria. in many cases. the primary means of aeployment oarecty into

cc -oat. Amr assault forces also proviode- for versatile sustainment of tfle grouno
troops- The UH-60 B~ac~cnawk, is mne primary air a ssa ult ataaaft. augmented oý
me large scaie lift caonacity of tne CH-70D

Thie versatiliy of Army aviation is exernputw~o uj, its numerous combat
support aria combat service support capanifibes- Utisity aria ca go caurcratt
provioe t~actcim air movements of como~at forces ano their assets. Aviation
ennarices commandl aria control by allowing commanoets. staffs. aria liason
teams to rapKdly traverse ano see thte battiefieel. Aviatin t02.e5- provioe a

* ~variety of airtorne intellgence garnering aria etectronrc wariare piattorms.
conouct offensive aria defensive mine operations, support Arrms ana muttiscn-rice

* ~forces in downed aircrew recovery operations, ari assist fire support operations
witn eie-ments wnscr' carn acquire targets aria adjust incireCl fires- MArms ttxec ano
roL~r- wing aircraft transport key personnet auia e(qipment in: ?neater
MEDEVAC a-rraht cicKly 'ecover casualties anc trarsport t- -1m to meacca-
facilities. CH--47D uw,:s. a corps leve, asset. provece er'ofrnýz!s 3-ust'-nren*
CaPaoelities in tre corps area Cf operations. At,' !ratlic services facilitate mne sate
and coordanatec use c? airspace at a.. o:perationz. ieveis. sLupporte'g eo~c,,te anC
termina, aprations- 4viatior, ccmb~a, service supporti ndiuies Der-sonnei

* movement. mectica. evacuation. movement c' critical stippiees aric e~zL..pmeflt.

0-



transporta!,r c'0*.e ariz aa'x'c' ee -cx',2 :>ýa-za:.c'a
intermec-ate. anc cer- rimaVnteflancE cocera!:'r!;

Air Traff ic Services. A -r" .i:? A - T ratttc Se-,6 -es ATSI, SP;ý:
force projectior aric wor,owat or-r : --:nen~s T oese sveciai zieo U~m .1is Lxrt Fa
types ol tixec anzc 'czar, %ing ai rcrea6t wnetner 'rorr. u.S. s-ste, se.<s.e nos,
naucio.. or muiti-nationa, torces. A'rm'. 4TS c-.o L~I! o'a:s ss:-
c::n!!nL._r irorr -F orwac Arming an Retuet'r~g Points Me :. ai! :rar'L:z
contro! 1,ATC, a, !;xec a!!ports :n tneaters ot co-erzitsi;, Ar- AT--COcnae
Arriý Airspaz e Commana ana- Contfo' -L22, 4 ex-tue 0g-: afs -
systems. instwis. operates. and: maintains navigatior". dCs an.- ATC czwer
tacijiiies: prov.0es instrument meteo'zilogiocai e.onaitions IMG,% recsvers on mne
oattietmeic. anc- supports nrop zone operations auring, paracnute assaui!s a.'io
airoomne resI4ppy operations- Wnetner in OOT'W or comoat,. Atmi, ATS is a vita,
member of tme comhnec arms tearn. its capaotlities afe essermVa, tc, force
projection. protection. aria sustainment operations Moaef- aigitau ATS sy~stems.
pf esently a n aeveiopment ands acquisitior.. signif icantiy improve suc" capanolities.

Joint and Multinational Operations These opef'ators are no% i. ne
norm. Ijotn in OOTW aric war. Army a-Aation maKes stgnaii.cani CoontrioutiCIns to
joint ana multinaboria operations by exp~o*Lng the aerial oimensý-zan of trie Dattie
space. Tne full range of capabilities avaviable car generate a va~vety of
cnalienges regaroing interoperzaflhht (botn proceaural ana eauipment
compaurio~ty). comnmanai ana con~trol slw'utries. dlearly delinec and unaerstoqx
rules of engagement, ano euucation of joent/multinabonaJ leaers on proper use
of Army aviation. Digitized aircraft. ana commana aria control rinrastruc.tures.
oiler truly joint capabilitiS; designed w~ln hierarcnica communications structures
interconnectec with USN aria USAF systems- The RAHr--66 is tne firs', Army
aircraft wthcn meets USN specdfcations for snipboard ekec-tronic emissions;- Thus
it proviaes the Army greater early entry tlexality anci complementary support to
tne USMC.

Special Opefations Aviation- The Army aw~atoon component oi Specia.,
Operations Forces (SO)F) is thie v6OM Speowa Operations Aviation Regiment.
Armiy Specia: Coeration-_ Aviation (SOAt aircratt provide insertiontextraction.
reconnaissance gathering. ligrt attack.,-sp~ ara otner SOF support during
operatons. Combat aieveiapments. funaing. ana management of mnese systems
are me respnscioslat of mne U. S. Specia! Operaitons Commanc 'USSOCOM)
Curreni SOA assets incluae mne AH Mti-6. M,--6CL. and tne Mti-47D. The
AKN-tM1-6 is a nyoria militarized vartar!: o" a McDona~c DL,-g:as 5XC Defenier
Enrnancemnerns incluoe secona generation (2c gen. F;ýrwarc Lxoo.Cng Intrare-,
(FLIR). SATCC$A forg range communications. nc :rrprovec navigation suite
The attack version t~res tne 7.62mmr mini-gur. 2.7i5- FD~c-ng Fin Aeria. Rocaets

IFFAR). ana HELFRE Trie MH-60L aria M-7 are -roae-n~zec wtin a
pariay ntgraeeavoncs uie.21A gn LI. nciong range SATCOM

communiacations Some MH-'-47D nie!..cop*ers nave aer'a re~je- probes for



imprcvec self-oepio~rmer', Tne SOA acj*'- rcg.rarr ýxov!ZYa-s 2_23M-i2
anc 26 M"--; E eieý::--Pel an- !-wc cc---a: ~-ssic s-T'ula~ors MH-500ý a-C
MMi-47E ennancerne-ls trfziuce; a tullý ni1egrxec ai.-. nics suite an-,,rrr0e
navigation aýýDtlitieS fwnicn inciuae oai:a -a=*-,; an: u!' mC ra~a
IMMR;. TL-e MWM sea:..,reS !e,,-a~ .: a-_:~a~ aovoianc&,; , F TA,
capaceilities. T 'rese ad'zrat4 are c:q..ppec w.;tr ai to air retucutng pr::D-.- Tme
MH--47E nas a c.H, pZ4 ec fign! coflirot svs~errn tnat aao%'.s nancs-o
1Jzcae,-nZa*.:cr P.---.'as -tc,.:e ac:,erse %%eatner. an: extenoec: angv~
capaoiiitý for iov# visioilitV penetration anC inwtratýýn oft@ erern' territory it' sX=ri
or SOF aperatrons SOF mocernizaticin requirements are- oetaiec in Annexi T

Intelligence and E-lectronic Warlare. t-i~e ;gence anc Eiecironic
-Wartare (IEWI reqo.rernenis a!E met n, Spe:~a Electronic Miss.or Atrcra',
(SEMA) Tne airoorne iEW missions incilude suirve-aiarice anc pflotograpnic
reconnaissance. E~ectonmc Inteiiigence IELIPIT ). Communications Intelligence
(COMiNTj,. ano Electronic Counterm eas;ures ECEM,,. Tne current SEMA fleet
consists of the Ox1.CV-ID. lmprovea Guatc-a V.Akrbome Recoinnaissance
Low CARL,. 3fl0 RC-1,2N Guarorat; Common Sensor fixed wing aircraft anc the
EN-60A Quick F~x 115 rotary wing aircraft. Future SEMA incluoe the EH-60&
Aavancea Quick Fix. and Aerial Common Sensor. IEW operations anic
requirements are contained in Annex G_

Aviation Digitizatiion_ One oft me Army's top pwriony requiremlents is
'Digaizing tne Banietieta' to provice seamless digitai command anm control
capaoihties, tnroughout the Nghtng foirce. Tne goal is to use 0digta technology to0
maintain a continuous eage in ixotecting and employing combat power-
Aviaton-s digitization, vision is based on enhancing tnree wartmgrting capabilities:
situational awareness. C31. and operationtai tempo. Aviaton's six core
digitization programs (high Frequency Nap of the Eartn Communications. Globa!
Positioning System. HAVEQUICK 11, Army Airmone Command and Control
System. Improvea Data Modiem, and Aviation Mission Plannung System) provide
mne gateway tor aviation to play a major role in othe digitized Force XX! battelield
These programs. combined with the integrated digitai architectures availaohe on
the AH-64D ana RAH-66, allow aviation to acquire. exchange. aria employ timety
"dmitai information rnrougnlout the tbattle space.

Orgaization tor Combat

In 1985. tne Army signaitcanity reducea mne numoer of personnet in c',ica'
aviation warfygflting aria logiszic support positions Trie recuctions were not
accompanied by correspon'cing reductions ini airc'ati or miss.ior req,vie-e-!s
This createa severe sflofcomings in warfigntafl; capazrjitiW. peincipaliý arni.
commaric aria control fleaoqucters aria sustaining 24 nour operatiorso -ic,,E!
than a few days. Further, many criticak maintenance postitions oec~ame -one
aseep- arfo coula not support tne required OPT EMP0. 1-~s~'
were resourcec only to 60c$'e ov rtivqbrements. Thie Aviatior Rest'scurfe '

0-10
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(ARI; (plannea ano approvec tot' ampementattor' i FY93. Aii covrec: tnese
dehciencies %%.neni ?ull-, :eflpk;rnefl,&7 V oeve-,ops aier,,.atetý sma~tec
Orga.':zat . f'ecAcS 1ZgtSTC^s i: .- 'erents - staricara.zing u-r'ts :wfl'C"r
minimize tnt, numoer o? citterent aat.anc iOWers t'ie --os: at ownersnia, D',

- I ~acceii.rating tne retiremene: 0* 3Dsolete al c:raf" sJ as !"e U1-'-.A-- anc or-'-
58). lrnprovec efttc,enc'ý can oe attarvlec v.tn tewe' personne anc less
equipment in tact. signitican? rt-c--tions nave a~reaoý txen mace Other iikeS
inclucie matevre 'ao gequi~fmert MH-E. a-'7 .7nocec eq~spment ior iorw.ar
area retueling. inc'easing GepiOyaOilij. arano 'poving turn arounc iime. ARI
irmProveS wan~igntirng :apaDuiit'y ano enhances supponurtdity Figure 0-5

proide tn ojeciv~'ot~ywing a~rcratt req, reernets basec -.por aviato
mooern.,zation strategy and ARI urlaer' tne -' Corps. 18 Division Totals Army, torcce
prior to tne Program Decision Memoranoamar IV attectung tnie Comanctie program

The Joqnt. Venture portion ot Force XXi. ct',cussec in Mn Executive
Summary, to vthis Army Mooernization Plan. may prompt chianges to ARI. These
changes voll Oe captureO ir a revised initzat-ve ca,,ra Aviation Restructure
initiative XXL It will retain the casic tenets oO mne ongina, ARI and incofpcrate
new tninking as outimnec in TRiADOC Pampniet 525ý-5. Force XXI Operattons.
MWOulanty anc tauioraoility will be key, to ARI XXI organizations. ARMI XXI wili be
aiscussed in gteater aetail in subsequaent aviation mooernizaticvi plan updales.

jPre PDMf IV Requirementsni

RAH-66 --%H-64 Ub Liii G147 TOTAL
AL

1062 616 Aireftoku in 1 9 9 6 3643

377 142 WoA & Tramwq 536 35 128 1218

TOWI
1439 7S8 &rquwratsrW 2045** 131 4W** 4861

*1 Figure 0-6 aep-cts unit structure to, tne taas;-c D;daing oloczs ot m'e
aav:o"n force Lu"Jer ARI 1, ais snlcvs tne --pactoI ine aviation mociernizar'ir
Stra*-. "y it Comancne, proa~ctios" is aete~eo nidetinitely. anz ,!tre !rqje-s!e'-
tunaar.j for zontinuec UHi-60 procu'Eer.en arcz Ct-47D FcliGo.,v-o' ettorts is nc:
ootainec,
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Figure 0-6

Figure 0-7 grapn-cay potrays tne current rotary wing fleet. Th,.e aviation
rotar wing mooemizzaion strategy objective is to reduce the fleet to a tota. of 4
mooernizae airtrames. ARI XXI and objective strategy deasions wii drnve the
oetaWs o how this oblective Ls reacned. Var•aaWes induct aircratt requirements
and retirement schedules. procurement rates for mooernized systems. arc
potenbal force structure cin-ges

impcton Modernization

k A H 14 o l .J~
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Figure 0-7
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Trie ?rxec wing nouerniza!ior' 3fasig- ;.a:s are sno%%r .r Fj:~CE~
Strategy. oeta~a%ýc in mne apprcovec F-xe~ Wing linvesflcr1# Stratteg,, ~FW;S
recommenas four stancarc platforms to sa!.-sl- slr anz iciurrec ra--e .:,
executive trans~fl. anc multimission requirernc'is

C-'XX SR~

C-I 2

C-20 C-20

cutw MULT&I~SShON

(.JUL#A TACTICA

Figure 0-8

Ccndusin

Arms- aviawin is preparing to meet tomorrow's chal~enges bV moaernizing
forces, dleveýopn~g wartighting 0ectrine. ancriaceat;ng force deshgns tlexit.Ne
e~nough to win oec~ivave across trie full range oft militarý oixerations However.
tr* impact of fisca; reahtites rem~ains a sigindicant factot, anris msnczussea ir~

Seclooons 3 and 4 The Army in 1996 will oie near-ly a tharc smaller than tme Arrriý
of 1991. Force modernization recgnizces th~e dajrnotomý of a peacetimeI
economy versus wadignatng effectiveness. Aviation's letrialr, versat~laty ar'c
cdepluyabail offer thle -return cn invtrstment^ critica! to the Armys ýnvestmnen!
strategy and fuiture miss1ean successes



SECTION 3

CURRENT PROGRAM ASSESSMENT

in this sectionl. tfle capao'i~t-ts nesz2O:ec e concdEt a'r

a-iýsstsse USing the fohlo%;ng critefa

RED -- No c~apa:It umists. r~r, in%,n.tt:C,,efl! tc 2ereai trie tt,,eew orpoia'n
Trcauila support.

AMBER - PA% limitec capaoiiitý Cr cian:I*, ex~s-s t_- pertormr ie rn'sS~of. alia.

GREEN - Aoeqhiate carv ii~tý ane qhoantft4 e,ýists ?c per~o~r- tfle -ntssror

Tniii js!essment u.*xarranes capaDoiibe,. trol itie stafldpoin! 0, wriere At: aftno
(mew near-ter!- '04'ce). wh'ere our rnocefniza:- pian eventuali) leaas us (Ifi 'ar-termn

A orce), aia Pie force whicf tii:gts the gap oietween Ifle two ftne mic-term force) Eacnr
are viewea ?tiouph Voit parspt~ctve Ol. ti.e. Neam-errn--FY 95-%, mina-zeri--FY 97-00.
anZ fa'-term--FY 01 ..0cj.

The assessment cnarts (Figures 0-9 through C)- 16) snow our various aircraft
spstems oan a shadec asvsssment on a bar scana. Tne ruler wnict' appear!. acilacent
to these sciie.. is meant Wo graphically portray an unpnriotizze list of capawet'ý
requirements tot that particula; mission area. Conip- -1 the ro~quwremenmis on the rualer
belom the tv-ignt ot each bar provinos an z'dicateion of mfe capabilities otlerea by each
alternative-

R~conna44&x*c sad Secutity. The results c I orce-an-force tra~rijng at the
katoaix Traunan' Cenhes' ;NTC) sh % an &5% correlation between the efftectiveness of
recnnraimsznee and the oig1orne o*. bat~eS. clxeng rewnnraý&%aflce aria security
aelciemx-s is Armý avtawn-rs niumbzer one priooty Figure 0-9 provides, an assessment
ot aif cavairq tr"op ca;,abdetnes to conauCt rewrinaissan-ce aria zecur,., in ine near-
tW im. mid-tefm arr tai -term per~xds.

-- The Aý4-I ?G,-58A/C teaim is RED. 8otti ;,ircraft ta,- tne capabiliies to ooerate
eiitmcuvuei) nrit (ý rlan in reduced iet. e~~ nave aoequaie Tohgr performance
tor gioca opweations. .iroc boi Wo net have aoequate ia.geting sensors. Tne ave- age

ageo! Omtese Vietnami eri air-trarries is greater Mbar. 25 ye~ars. exceecing tne 2CD-ýeaiIi useful a 41 criteria (basor- o' lectinologicai =siptmenect. arn a~erage anrn~a~ tigflt
hours) The neai-Iterm margienal Capabhet'ý 0' this -aay orii;, team! -;Ontnues to aimfnvs.-
in ttv" ye,. s at Ittrea! te~chnolog.i,'s aavance ana, svpport~to;i:, proL.e'Tnh erne-e'e Tie-
Io)ngee moc~e-nization r, aelaiyie. Me1 more SLV Cpz t.X. 'ý a-1i: &aiftqteng ':Sp(SC v.11!
increase.- IJ',jfc-iutaelý cujvý,,ft T.souizte -onsiraonts kee;; tiese a'cralli n tnie tiaeel
w~e,, into nrie 21st CUsntuty- The 0--1-560 b'moiiva Wlafrrecr is a s~qnifwa1 I n;roe-n

",-X, oJver te AH-i Ck-O-58k C tearr anc v~ioge.s tne gap aý. a nmia-terrm -tsý'- nri;r

0_14
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Attack. Figure 0-1 snows the as!sessmrnur V :x a!laýCx "6iýoper a):t
The attaciK miss~on is -,wreri!l, performnea two1%: cG1'efent SCOUa altiac. !'eafms !i sci-
divisions. AH-- %.OH-5A I 'assessea RED a-,:,a" '>Ze~ortr itie a!*a:W
mission. Tne priniar lign' aiv,sior a:-av tearr thlese aacrcatt tfigt ofind as nigflt :witt
Mne exception of Iimec Qiantities or Ai-i F C-Imit* a.!C-a':. an.- 'ýaz> 'ne wt a-,2
systems ano miss~on eqvipment reqý;rt,- to, s:'1eCjve Con'oal: op#_rat!s 4.'t:a4;
more Main 25 years in age. this teanr :ý oecomaing n~creasing~ unskip o'az~ q9,
of ma nter~ane anc sJrvivau.alde Thie rnic+-trm O."-58C ,(:o&a Warroc,. vvnt, -e. tc
light Olvision attacK oattaitons. is rat&d AMBER F~'gure 0-11 v[ In LN16ef ,in'ts. ~t- rriqye

capa~be AH-64.Ot1-58#,L C learn :s AMBER p-amar~i! cjut to iimmtat.Ys ol mtrt 0-- r
scout. ARI creates attacx oattalions of on't, one airct~at !y1)e. feitres OS 01 O-*
58Ak Cs. ana reauces mhe logistics ourdlen on atta. - .nj:z. Fzeloing mne RAH-'-5#-
CownanChe would overcome the OH-56D aeticiencies -n ligrit dosvons~ a~nc Yne A4-0B4

$SOut detIczenCies in fleavý, li vision /corps attack Dalla..ons

LI.~~'I Di Atack .4sc.%esmnc'n

ifuia I WW %--

%.nI:-4 A=-- -4 M

4 %now
174 Fig,.re 0

Wnaleine H-fA ticfren no-Lng- euipe pce rvcs

impova cot cpatlty(conpre : finPqe~~, -45A) ivr osglmt

effect-eness~r tri sz.tl 5b,! )12.Osi ~g-~air a. tOe
modernizaiion ~ ~ % intaie.teearr: er ur--a~et o~nirwa!Otne

especzay iheAH-64wymen zec u Inesci oij M onacrs re o'ia

bawci i ABER_!,'a- sj! ie;-ienie arafce it.*emtouto ftt

At~~ ~ 1-64 Lopo Apcepoar n cvrewahe agta~'~ati M



::~; 4 .~ - 1*; JU r f.- U 4 l

*e~~~~t -.- J.n**e

-I4o's :lop Vol .. J~ Wf ~ W - 4~ C~~AC !ealr anc tre
~ ut~gt',-' ~ ~Z; ~ ~-'~ -:-~~'.as !'te Scow

.... 1*11* V' '&I:S i..

F ~ %gore 0- 12 4.

UtdityTr* uw asses~ment s aepitee* i Figure' 0-13Thnertm ii

-~~ "ca (C 4-~~* k.~ i~

Ii~r O-%,i~ al2(m

Ass Te ututn ase ss en Ie.ce sin Figre -. % h Hertr utahl

U tility 4' lMfa IJ (u 'C. (APhw

IW~~~fMWMt bp (- Ap& Ilftic[.mq

1FtgireO>



in cc.~a tro;.- Grenaca :zSov-.~ sasjI oe n r-C ~z -. ~lagn: forces to dor--na~e tric mnane~ve, DaniefieccD- a, assau;,S c'- 1 zo
oee~p operations. m'e ra>tia%&( adzows trienc.ý Yorces Ic ;)e-e-a!e :- z-.ass
oostacties a:,, -i,--! Darrir~s. s~rKe ove! exzen c sar- e a-:: ana:-r 'e tnrea:
wnen ana wwnu-r ne is rnost. vnerao~v Tne Ut-t-60 Biacr, r-'&wx !b sii !ep ciaole air
Ftransportaz4e. anc ;: en'-ar~ces -;,forYces %xerat~ora,!~:~'
increases m ~~I:' roo,-s a--- rneprcvesaerc' ,_:a.i -ý.aizý.atzor. ex*.L-'zs
logs~tic~a, ~or anc se.re. to snchro~nize the ra~eie-ae - -:S ZZ:=ra'c
ano controi role. Digitizatc: z* zI t wit,, beet anc -ontirý...ec ret rL.-s"n:Srime ot otaer A
mociels carr', it into tne 2's- CezL- - roweve-. aacitiona'. air crat ro przcemrnen is
neCESSa-' t0 !ifh' meet ME::DE'. A2 -- .t' ~~ieet

The UH- V fAEDEb'FAC- lassessec RED, -.azs tni- speec- ran-vý ar'c encm..rance
to ace*qate:y, wuport maneuver orces. It is over-age. mar.menanCE :!,1ei1Sj ye. an;ýC

marg~naU~ reiabie. These srnorttis are turiner niagnifiec acJnng nhgn-not envifonmn
operalkorns (anove 4.000 feet arin 95 aegrees).

The Light Utility Hei~cpttr (LUH) is projecleC to fill the TOE r-s-sion role of
performing flignts for stalt transport, liaison, atr messenger serv~ce. aric air movement

Soi supplies. Aaa~ivonaiiy. Ine LUH aigments Corps air ambuwace resources- The
airframe for the LUH rcole nas not yet been idmentified. The LUH requirement is 'or ihree
battai~ons of 32 aacrcaft each In the mid-term, the UH-1 willi fill the LUH requirement.

Cargo. The cargo flee assessment is aepe.teo in Figure 0- 14. Tne CH--41 Dis
currently GREEN. it proviaes adequate lift capaxii ano is avabiabe in adequate
numuers to support current mission requirements. lor enhancements to digitize ana
to improve suppartaodi4r arid payload capacity are 4u~rea. By the turn of tne centur'ý
tnese airiramnes reacr 40.. years in age. The olotective is an upgraoed-service life

tp extension or replacement. depoending on out year fundiing. Studies a'ic analyses of
A., these ophiors continue. Funding %will continue to chalfenge this issue.

FCargo Enfn ihlor

Assessment Re_ Adcqw kait Pahvm

D Sl- i.. J aM F Vb~IF I
gx. ý _dS% Ksa sicriif

I ntegr.izcd ASL

"ig o Luricriormin

7-,-

I."hA4

\.w [i"M ,ha(''r.
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Fixed Wing The asssss,.- c '~V ~~c~*~

A__ U FAC2U 11.

*f MS sat TA. .^..A

~ A~4612

26

S."O C-23

________

The Army's tixea aing fleet con~sists of 21 Oifterent aj.1planes. This aiverse and
varied fleet is increaswqyg aiofficul: to rmanage amd modernize ama is expensive :z
o*erate and su.stain. Additionally, the iack of a standardizeo tleet ana Mne numerous

- r cockpit contiguratiofls represented by these myriad airplanes a~1vefseqi impac: upon

training anaj operationau stanaaraizaxion.
To aaaes tne prwlems associatec with sustaining and providmng

stfinaarclzatiohl for 21 dbiferent models of fixed winq aircrftt ft%,-- Army, s Fixec WJf-g
investment Strategy (FWIS, zeauces ire fleel to four types- Thec C-XX Sho~l Range

&A SR)u- Rag "A) f%'w Long Range- 'LR). an i ui~-isc-
Meaiur Tacticai Transport (M3T2) afrcraft- Tne C-XX (SR, concucas missions iess
tflar 500 nautCai miles mnm). Thve C-XX (MR). a nonoev~e~opmentai let type aircraft.
conO~icts .ntssions up to 1800 nm range. Currently. the 0- 12 ierorms Dotn mqsk~ons
ano reQULres two 0ays to complete tne 1500W nrn mission- The 0-20 ILR) perforrns
senior executive transport up to 4200 nri. The 0-23 currently filis a C1MG SUPiPOr
Aircraft (GSA, reqwrernent Dut ooes ro: have tne payloac. range. or spe -c aesirec !or
trie Army s future M3T2_ neeos- The C-26 proviaes troop a-'c carg~i transport for ine
Nationa! Guarc. wut aces not fLull meet thie M3T2 requirement- Trie FJS miu-9 De
resourcea and suppoeer, o ~rcel- to attain a green rating

ni.



Tne C-'2 -assesse:: AMBER cE-gnsx I ea:' :-z -,s .-se--. :kte P 'a

An avjoni'cs t6pg'aze s 'ee-owec ~-E a'-:c-rrn to slan-.a!-z z-- :-.E -~ a:
configurations!.- me C-*2.e. ~ ~ ese n 2 T-. is c5 aza
operating in Irle Nat'crna. A-s~aze- Sis:e-- anic nas toe rez 3qa z-zaxo-
Iin,.s to operate- C.- tJe 2Inizeottet~ec c) ine 2' s-C".,, Tn.& Q21 'aS5--ss-ec
RED;. a -ess, :apaoie aarcra" aý-:a:-:-; 30 ýtars in age anc nov -- Dia
retirenen:. mray remain in servicesnCefinfreq '1c MaKe L.; tot' tne wr,rniec C,..'Th'C5 ! C

High Capacity Air Ambulance (HCAA) CAee71s.e 'vOL'

tiec to tne Lluii-Msssicn Mec!;.im Tac'~ca: T'ans~port as1 o.t~crine Ftxec %Nng
investment Strategý - Recent aecisions. rave estxyisrnec HCAA as a se::arate
req..iremen:. Mlate!-e, s3Autiofls ma. De pre after approý.av of a- operat.3na-
concept ana Mass,on Neec Statemen;. anc alter rotwry win MEDEVAC 'tee:
mooernization.

Conclusion. Assessment of aviation capauiadties :) major mis"sion areas
frecoa'secumV~. attacK. utiity. cargo. uwahy fixec wing; vor neaf-fterrn.n--termr. anc. 'a-r
term iorces are shown in Fiugre 0-16. The Comnanicne ano Apacne Longoow
neiacoters solve reconnaissance ano attacK oeficiencies: tmeý remnain Armrrn aviea~ton S
mrajor focus t.- ccrrec' critca) wartigfltlfg shoflotais. However. continu.ec procurement of
UH--60 &acKnawiks. aevetopment c! a CH-47D Follow-on, anc continu.ec foernO~izaIIor
of core programs are equal,', important to a Daianceo strategy- we must not allow
oesolescence of our utility, cargo. ano lixea wing fleets.

A wti~on MifssionAssessment

Reeon I Wcunit' 1El ac

A'-

~C1447

___- -- ure 0-' --
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SECTION 4

RESEARCH, DEVELOPMENT, AND ACQUISITION

Aviatioti RDA Strategy Tr.e Resear:' e -e:&-.c..-
strategy ior Arn'., ava ornvz .e-s ?o,-r zeexZess se-zs s;..~sa 3-::

'Z..!.an'c r'uiz aacrcz- T ne "',s* ý e- a; -are e:,* a,,~ c
A art. ;nng req..rremerns it itmreiis rec.- 5'ec neiedS' Me it[ee 'S s-s~ae-'ý&:, sate:~,
an RAM ý.pgracas.ý a:-,*e4;. o.'~z- 'E- &~oa.'):s ! ..s c-

1.4 ~~imwovec s~s,.asnavvitý Te seczoic sreý .zz'rs ': .np(0ve ex~swic; 5s'.sefys. To s~av
rrnspce the oppsir-g -orce capac;:- -r,:-g'..n iecnnologý -nser~ons Wr'er ne~me-
ur3oe W~* n:erz; onser~ilors car, proviaj r,.e capaD.:iiies. or are to0 cos1'ý.
nea sav~e.r-s are oe~~~~a-- eCi: As *s zcz....rs. oic an~c leernfoI~.
ocosbeie~ a~rcrai !n-:ee re-- ~ s process ~s mne oevebopmeni ci av.iatior
scien'ce anu iec'nr'zogý to ennance avatio't capan)$inte-s - !n -ex! cefl!./. anoc
p'ovim~ Tie enao4.ng capazii-ties tor tw.ture svs~erns

The Akmj-s RDA stfateg) to, avsaz-or 's :r've" ,,ar! roý me a-.stere FY 96-Cl POM
ILnaing ana tne POM IV aecis~zc tfra~ reOo nc xoa- 'Fl%.' 0-17;.Th
oolectve of this strategý is to apq cur "m1-r-ei resources .n a3 mana"e wvnicnfl nax~rn.zft
return on investment,

kAH" mf 2P-. ývo" o e'M .
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Recon &Security .''e- z z1  
*# ~ -... -

a.!cra" is s-..mma*zec" ;'e -

Recvoz & ecurio-
RDA. .%fraicgv - w.If.~ F :::( A 1)-..i:.

7v

Wit P...;4

OWPOW %

Tri Ary pm-reonaissancei -icrt ( - 1 O - "' Care sutie

onV nilrptca ~ tne- interi OH5F Kiow Wano 1,k i- i---g pS.9 ýint

-n~o inc Jw vo -. flee strw *bgP'ta sysern am- Re~m:v-A a.

Dtor-ureFigut 0-18ties
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Core Programs. Essen;'ai to we suppoen ano sustanmmew ol our major alicraft
progr.irns a. e core pf ograms wfhich proviae requ~reo mtsstcr ar.C S4ppor! equipment.
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Aircraft Survivabdity Equ~pment (ASE). ASE ernduaes rawo trequenc:, (RF;.
snlra'etj (IG). and etectre-opticai 'CO) counttermeasure oevices. To ensure our aircratt
can aetact Ftna aeteat tnrez? anti-Laircraft ý;ysxers. each aerfrarne is equippeo watn a
co)mbination~ of oevkLes appropriate tc 16~ mission and its space. weigft. ano power
constraints. As Aurmy aviatmo continues to mooemize. aircraft systems must have
rw~essary ASE items instaskeo at the production tine er via fwiel retrofit. Ongoing an-C
iuiure Army anc joint ASE cieveiopmneat programs. wflhcj keep pace w&itý auvances Ir
threat ai! oevensw Ca;)aoehb'.S. ornciuie, A*1vanceoa Threat IR Countermeasujres
IATIRCMi. w~hcti incluoes IR Jammer Hewc (iRJH-i. Aavancea Threat Missile Deteclo-
(ATWIDj. Auvancea E",xpeooe Dispens*er ! AED). ana Electronic Control Lint! ECU)

if, Suete ot Integrated Raaar Freiquencl Countermeasures (SIRFCI,. wnicri "nZIuloes tnle
Auvar'cea Threat Rawa Jarmme- ATRJ,%. a sug Wwer transmitter, a Central
Pro i,_so! i~nc: an RF izxr~nngts a*_-0%..A~ne~R n RE x~:te
Adc'ancea EG Cointermeasures AEOCM:. anc pass-ve teatures Otner 'mnpotanv!
azcqý!siticnrs fciuae. we Af~LAPP-48A Ra:3,o Frequeric' Interterornever iRRFII AN AVR-
2A Laser Detecting Set (LDS)1 and. tne A~rorat Surv~warlgia, Equipment Trainer fASET
IV Tactica. Trireat Rad~ar Simutai:.,

The AT!R1W1M arnc SIRFC are tne two mnos! c';t;ca: ASE provg-vs I-., Ar'-
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locationl. anc asses~-%Mrl' lletý .ýO. :zois lot coorcriatea multi- pclla :o~inte""aSu'
response. suite reSOL - inal;-ý,n n!i otcisjons. anc ckga: target nanoce, nt'.:ertace
for mue comoinec ATt~i%: --"RFC su te. tnitja. p'oauctiOn is SCfleGuiea in F Y 99

Aviation Eieroiics_ The av,3nics program requ~res cap&ashtses to ensure
aaviawOn meets comoirlec arms ano join: req-uitements tof commuflhcatoor.s. navigation.

antormation inteirChange. ano target nandover ' ti-tal tfl avionics components are
cmpatut~e. interoperaole. ano supportaoie. and. Inat o;Ximum usle is made ." conmmon

ano synergistic ;.Omporkents. The avionics acqois~taor strategy maAimizes trie use of
NDI ana out-twi-snlia~ components. Progriamrs inchoe: GPS: AU.ARC-220 Na,~-of-ine-
Eartr. (NOE, Communications t-tin Froquency (i-F) Pawi; AMjARC-164 haviequick 11

* radio- 10M. Army Airborne Cumniano aric Cant-or Systemi (A22Sj. Aviation Misson
Planning Station 'AMPS)/Data Transler System (OTS); Aviation Tacticai Operations
Ce~nter (AVTOCQ; simulation: and irnagery Princ~iai aviation aigitization programs are
shown in Figure 0-24. ____________
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Aviation Ground Support Equipment (AGSE). The AGSE program consists of
RDT&E funds to develop GSE; Sets, Kits and Outfits (SKO); and cargo handling

- equipment, plus the necessary follow-on procurement funding for this hardware. The
program maximizes the use of NDI for materiel development and acquisition. Major
efforts include: the Shop Equipment-Contact Maintenance (SECM) vehicle; Advanced
Boresight Equipment (ABE); the Soldier Portable On-System Repair Tool (SPORT); the
Unit Level Logistics System-Aviation (ULLS-A); and the divisional and nondivisional
AVIM shop set complexes. We are currently examining different programs for
modularity of AVIMs. These include updating the avionics shops and installing them in
transportable shelters; updating the Authorized Stockage Level (ASL) vans by using
transportable containers; and updating the hand tools and equipment of the New
Aircraft Tool System and Battle Damage Assessment and Repay; tool systems to
maintain modern and future aircraft. ARI and changes to ARI are also being examined
with regard to modularity and the impact on the basis of issue of ground support
equipment; sets, kits, and outfits; and materiel handling equipment. Advanced Aviation
Forward Area Refueling System (AAFARS) for tactical refueling of aircraft will provide
more reliable, rapid, and safer refueling capabilities. Materiel Handling Equipment
(MHE) for ammo handling and for fuel handling is essential to tactical warfighting
enhancements. Cargo handling equipment improvements use new technologies and
concepts for cargo loading, off-loading, and transportability for potential application to
the CH-47(FO), NIR, or ACT.

Aviation Life Support Equipment (ALSE). The ALSE program encompasses
items of equipment needed to protect, sustain, and enhance the performance of Army
aircrews and passengers, on the ground and during flight. ALSE enhances mission
performance and aircrew survivability during operational missions, in crash situations,
and in post crash/prior to rescue conditions. The ALSE program includes: helicopter
crew restraint and air bags systems; new ar~d P31 helmets; laser eye protection for

near- and far-term ,R/iaser threats; NBC protection and warning systems; aircrew micro
climatic cooling system; helicopter oxygen system; and survival kits (include flotation
devices, survival vest, and life sustaining materiel). Another ALSE program is the
Personnel Locator System (PLS), a VHF system which locates downed aviators by
providing direction and distance information to the aircrewmember's PRC-1 12 survival
radio. The Joint Service Air Warrior program, a derivative of Land Warrior, will develop
unique aircrew requirements to integrate multiple ALSE technologies into a system for
t; e aircrew, and to define aircraft integration to assure overall functional interface,
enhance crew performance, and reduce unit and life cycle costs. The ALSE program
envisions both joint and independent service efforts to improve ALSE.

4Air Traffic Services (ATS). To support Army and worldwide commitments, ATS
must be capable of supporting various types of aircraft across the entire operational
continuum. As new systems and technologies are inserted in the aviation fleet, ATS
concepts, doctiine, and systems must keep pace. Operational requirements for Air
Traffic Control (ATC) hardware focus primarily on ATC support of Army Airspace
Command and Control (A2C2). Current tactical ATS systems do not adequately

support combat operations. New tactical ATS systems must be smaller, lighter, and

0-29



automated. Four t.,ctical ATS systems are in development or concept formulation: the
Tactical Terminal Control System (TTCS); Air Traffic Navigation, Integration, and
Coordination System (ATNAVICS); Tactical Airspace Integration System (TAIS); and
Mobile Tower System (MOTS).

Fixed base ATS supports joint, combined, and individual services training and
provides equipment to support force projection deployment airfields. Likewise,
modernization of the National Airspace System (NAc', fixed base ATC facilities must be
upgraded in concert with the Federal Aviation Administration (FAA) so they are
transparent to the user. This includes the requirement for the NAS integration.

Munitions. The HELLFIRE II and RF Longbow HELLFIRE missiles are
complementary systems for the AH-64D and RAH-66, and permit precision
engagements in electro-optic countermeasure environments and adverse weather. The
HELLFIRE I! has an enhanced laser seeker, is countermeasure hardened, and has an
improved lethality warhead. The Longbow HELLFIRE missile uses the same airframe
as the HELLFIRE II and incorporates a MMW seeker. Production of the improved
HELLFIRE II has been terminated in FY 95 short of the inventory needed to replace the
defeatable SAL-HELLFIREs. Concepts are being evaluated for an advanced, low cost,
precision guided 2.75" rocket to provide a cheaper, more capable means of defeating
non-armored targets. Improvements to the Air-to-Air Stinger (ATAS), via a
reprogrammable processor and improved seeker, are continuing. The Army's
Combined Arms Weapons System (TACAWS) is an Advanced Technology
Demonstrator (ATD) effort to develop a common combined arms missile to replace
TOW and Stinger.

Horizontal Technology Integration. Army aviation is developing advanced
capabilities which can provide solutions to required battlefield capabilities for other
mniembers of the combined arms team; specifically: Comanche computer processors,
Enhanced Communication Interface Terminal (ECIT), A2C2S, AMPS, Comanche 2nd
Generation FLIR, RPA's Cognitive Decision Aiding (CDA) system, ANVIS Heads-Up
Display (ANVIS-HUD), turbine engine technologies, and maintenance
prognostics/diagnostics. Additionally, the joint Integrated Communications, Navigation,
and Identification Avionics (IGNIA) program has tremendous HTI potential for other than
aviation applications.

Aviation Science and Technology Program. The aviation S&T program
provides the underpinning for technology, and aircraft/avionics integration programs. It
also develops the foundation for aviation's system upgrades and next generation/future
systems capabilities to meet changing threats, mission requirements, and to support the
modernization strategy. In addition, through the tri-service Project Reliance and Joint
Aeronautical Commanders Group (JACG), the aviation S&T program is the DoD lead
and focus for rotorcraft technologies. The S&T strategy for aviation is detailed in the
Army Science and Technology Master Plan (ASTMP). The aviation S&T strategy
(Figure O-25) shows the interrelationship between aviation disciplines, Technology
Demonstrations (TD), and Advanced Technology Demonstrations (ATID). The Aviation
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S&Tprogram addresses aeromechanics, flght controls structures, drive trains and

macinecrw itegatonsurivbilty/ulerailiy/atey, ndadvanced concepts for
DDrotorcraft. It addresses these via application of DoD/NASA/academic resources,

simulation, virtual prototyping and integrated Product and Process Development
(IPPD). These approaches reduce risk, minimize costs, and enhance multi-service and
dual use applications derived from the aviation S&T program.

A viation S&T Program
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The RPA ATD develops and demonstrates revolutionary improvements in combat
helicopter mission effectiveness through the application of Artificial Intelligence (AI) for
Cognitive Decision Aiding (ODA), plus integration of advanced pilotage, target
acquisition, armament and fire control, communications, controls and displays,
navigation, sensors, survivability, and flight control technologies. The RPA real time
cognitive decision and task aiding system includes route planning, data fusion of
onboard and offboard intelligence and targeting sources, targeting and weapons
manager, internal and external situation assessment, communication planner, and a
cockpit information manager. The RPA ATD uses technologies developed in the RD&J,
MSAT-Air, AHP, Day/Night Adverse Weather Pilotage System (D/NAPS), and Target
"Data Acquisition and Correlation (TDAC) efforts. The RPA technology is targeted for
use in the AH-64 Longbow Apache, RAH-66 Comanche, and Special Operations
Aircraft.

The Bird Dog TD concept, considered a candidate ATD, uses an aircraft team of
a manned helicopter and an unmanned air vehicle (UAV) to perfurm Army aviation
missions. The UAV is capable of semiautonomous operation. With state of the art
sensors, it detects and identifies targets, reports locations, and sends real time video to
the air crew and ground stations; it thus extends aircrew situational awareness,
enhances stand-off engagement capabilities, and improves survivability. Bird Dog
capitalizes on the ASRT program, artificial intelligence, fuzzy logic and advanced
computing (for semiautonomous flight, mission execution, and sensor operation), and
on obstacle detection/avoidance (for autonomous NOE flight). The RPA program
provides technology essential to develop the optimum trade-off between UAV
autonomy and pilot/operator control workload needed to make the two aircraft operate
as a complementary team.

The NTR TID, also considered a candidate ATD, supports future Army aviation
systems requirements and, in an environment of declining resources, the dual use S&T
effort for both military and civilian applications. The NTR is envisioned as a rotorcraft
with the potential to meet military cargo (i.e., ACT)/troop transport needs, as well, the
high volume, short-ha,,1 commercial commuter aviation market. The objectives of the

NTR ATD are to identify advanced technologies and manufacturing methods which can
reduce the time and cost to develop, acquire, and own future aircraft. The greatest dual
use potential for technology application to a cargo/commuter rotorcraft are: lightweight,
reliable transmission; advanced flight controls; highly efficient rotor; smart structures, to
:Include materials and manufacturing; and simulation and virtual prototyping. Th, ART,
HACT, and MASTER programs support this demonstration.

The TACAWS ATA/ATG TD, considered a candidate ATD for FY 99-02,
demonstrates the integration on a rotorcraft of a lightweight, fire-and-forget, multirole
missile system for air to air and air to round engagements. The missile systum includes
the integration of common guidance and control, propulsion, airframe, and warhead
technologies capable of performing in high clutter/obscurants, day/night adverse
weather environments, and in countermeasure conditions (as is being dermonstrated on
S the ground-based TACAWS TD). Missile system performance must exceed current
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baseline systems. TACAWS is en,,isioned to replaue TOW, Stinger, Air-to-Air Stinger
(ATAS), and similar systems.

MSAT Air ATD demonstrates automatic target acquisition, recognition, tracking,
and hand-over in operational environiments. A Drototype second generation FLIR arid
proof of principle Longbow Fire Control Radar (FCR) are integrated into a UH-60 test
bed helicopter. Mu!tisensor fusion provides a viable technical solution to robust Aided
Target Recognition (ATR). Comanche incoroorates a FLIR/MMW multisensor suite.
MSAT-Akr is being coordinated with PEO Aviatio! i and the Army Aviation Center to
facilitate the transition of the multisenscr fusion capability to the Comanche
development effort and as a potential upgrade to Longbow Apache.

The Advanced Image Intensification (12) ATD demnonstrates the next generation
night vision goggle to enhance operational effectiveness/safety and reduce pilot
workload. The Advanced 12 ATD will exploit technology advances in display and
intensifier technologies, image intensification, optics, and human factors research.

The RD&J ATD demonstrates sensor fusion and power management of ASE,
electronic support measures, and other avionics for situation awareness, survivability,
targeting, and IFF assist. Improvements include increases in threat coverage,
accuracy, and jamming. New capabilities include friendly emitter identification/
correlation, reprogrammability of user/threat data module during mission planning, and
inflight threat updates via realtime C31 data link. This program supports RPA, advanced

& RF countermeasures, RAH-66, and AH-64 improvements.

The Joint Turbine Advanced Gas Generator (JTAGG) is a tri-service effort
compatible with the goals of the Integrated High Performance Turbine Engine
Technology (IHPTET) initiative. JTAGG II and III address IHPTET performance goals
for FY 97 and FY 03. A full eng~ne dernonstra'ý.,-.n of the improvements in gas turbine
technology, resulting from the JTAGG program, are to be conducted, as required, so as
to be compatible with system, system upgrade, and advanced concept requirements.
JTAGG seeks to demonstrate improvements in performance, efficiency, and power-to-
weight ratio over current production engines. The effort supports engine upgrades or
replacements for all rotorcraft, including ACT/NTR, AH-64 improvements, and dual
use/commercial applications.

Battle Laboratory Initiatives. Aviation participation in battle laboratory
experiments and demonstrations focuses on the Force XXI objectives and improving
our ability to command and control, acquire targets, collect and disseminate battlefield
information, and plan missions with increased flexibility. An Aviation Campaign Plan
was developed to define the aviation capabilities required to achieve these Force XXI
goals, and what advanced warfighting experiments and advanced technology
demonstrations can best be used to examine these capabilities. Near-term battle
laboratory participation centers on digitization of the battlefield, early entry force design,
and Theater Missile Defense (TMD). Aviation will participate in numerous AWEs and

Ad& ATDs in 1995 to include AWE Strong Safety and AWE Theater Missile Defense
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sponsored by the Depth and Simultaneous Attack Battle Lab, AWE Focused Dispatch
sponsored by the Mounted Battle Lab, and AWE Warrior Focus sponsored by the Awl%
Dismounted Battle Lab. Aviation will also participate in Joint Precision Strike
Demonstrations, Mobile Strike Force, Anti-Armor ATD, and Prairie Warrior exercises.
Mid and far-term experiments emphasize organizational redesign and integration ot
information age technology into brigade through Corps. Aviation will integrate near-
term and follow-on concepts into these AWEs/ATDs to create a more agile, versatile,
and lethal aviation force.

Conclusion. The impact of resource limitations on aviation's aircraft
modernization strategy is illustrated in Figure 0-26. The void in prcduction lines are
disconcerting. The difference between the requirement and the procurement objective
for the RAH-66 will be absorbed in the float resourcing requirement, after Comanche
procurement decision is attained. For the UH-60, the shortfall between the requirement

and the procurement objective results in the indefinite retention of over 900 UH-I's.
The resourcing of aviation at the current POM levels stretch modernization well beyond
2015 and delays retirement of the last OH-58D until at least 2023.

Procurement Objectives
President's Budget/ FY96-O1 POM

Fiscal Year Total Procurement

Aihlrame 95 96 97 98 99 00 01 Thru Objective
PC M

AH-64A 821 821

AH-64D 18 26 37 48 53 52 234-- 758

OH-58D 17 383 383

RAH-66 Q!* 292 '

UH-60 60 60 1390 1390

CH-47D 444 444

Cost ($B) 1.9 1.7 1.5 1.5 1.8 2.0 2.1 *NoProduction-
(Aviation TOA) Prototypes only

UH-60A Does Not Include 66 EH-60s, 60 SOA (MH-60)
UH-60 Total Includes 93 Unavailable Aircraft (48 Attrited, 16 USAF, 18 Customs, & 10 Security Asst Pgm Xfers)

CH- 17D Does Not Include SOA (26 MH-47E, 11 Ml--47D)
AH-64D figures are upgrades to existing Al-1-64A airframes; no new buys

Figure 0-26
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SECTION 5

j TRAINING

TRAINING STRATEGY

Contingency, joint, combined arms forces fighting on battlefields worldwide,
taxing traditional lines of communication, command, and control will be the norm for
aviation units as a part of Force XXI. Rapid increases in wveapon system technology
will provide capabilities to fight, survive, and win; but only if soldiers are trained to meet
the challenges of employing highly complex weaponry, in a wide range of missions and
operational environments. Focused training to prepare aviation soldiers to fight
effectively in joint, combined arms environments will be an integral piece of the Army's
overall warfighting training strategy for Force XXI. The aviation Combined Arms
Training Strategy (CATS) will be updated to reflect these changes, thus ensuring a
synchronized training program to support aviation's modernization efforts. Future
simulation and training devices will have a significant impact on ensuring a trained and
ready force during a period of increased resource constraints.

Training and Leader Development. The training and leader developn,..it
strategy for aviation is represented by Figure 0-27.

Training & Leader Development

RC AC Team Training
AVOAC/OBC/

Warrant Officer:' t-
Career Center -Multiple Skills

67 /68
e 93C 193P

Stripes on the

Flight Line

Combined
Arms

V Standardization Wherc It Makes Sense Warfighter
Establishnient of Tasks, Condiiioxis, & Standa ds for

Proficiency throughout Aviation Tiraining PIrograms

" Decentralization of Training to the Appropriate Levcl

" Susutinment of Individual & Collective Skills

Figure 0-27
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This strategy continues to emphasize individual, crew, and collective training and
it includes initiatives to develop combined arms warfighters. Increasing exchanges of

officer advanced course students among the Aviation Center and other combined arms
schools continues. The Warrant Officer Advanced Course has significantly changed to
emphasize warfighting knowledge and skills; warrant cfficers also attend courses to
prepare them for battalion or brigade staff positions. The Noncommissioned Officer
Education System remains the foundation of NCO training.

A new training hei,uopter, the TH-67 Creek, has reduced operating and support
costs for the 20 week core Initial Entry Rotary Wing (IERW) training program without
degrading training effectiveness. This is being accomplished by displacing 179 UH-ls
with TH-67s (requirement 157).

Personnel proponency initiatives include assigning highly skilled,
noncommissioned officers to conduct maintenance at the unit level and the
consolidation of military occupational specialties to provide multiskilled soldiers.

TRAINING AIDS, DEVICES, SIMULATORS, AND SlIMULATIONS (TADSS)

TADSS Strategy. The aviation branch has recently comp!eted a capstone
TADSS strategy which summarizes all aviation distributed interactive simulation
requirements. It supports the three domains cf research, development, and acquisition;
advanced concepts exploration; and training The full spectrum of constructive, virtual,
and live simulation requirements are included. Applications for the simulation
environment include:

* Full mission soldier-in-the-loop simulations to define technology needs and
automation requirements as well as assess soldier performance and time lines.

, Closed simulations to evaluate requirements and conduct tradeoff analysis of
survivability, mission capability, and cost effectiveness.

* Crew station simulators designed to optimize man-machine int• rface, control
laws, fire control, controls and displays logic, and symbology and display
presentation.

* System level interactive simulations to integrate mission equipmelit package
and armament systems, develop integrated training system design, conduct
technical test and evaluations, augment flight tests, and conduct system
validation.
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Aviation Combined Arms Tactical Trainer (AVCATT).

The Aviation CATS reflects the requirement to train and sustain the individual,
crew, collective, and combined arms skills necessary to fight and survive on the

combined arms battlefield. Current training media and the environments in which they
are emp:oyed, do not provide the realism, intensity, and integration required to ensure
effective training of these skills. Existing simulation is limited primarily to indivdual/crew
trainers, and field training exerc~ses are increasingly constrained by high costs,
environmental and safety restrictions, limited maneuver areas and ranges, an(-'
inadequate threat/target representations.

To ensure Aviation CATS and Force XXI training is achievable, aviator training
sirnulation requiremen's have been consolidated in AVCATT. Through consolidation
both cos', and taining effectiveness are achieved. Training effectiveness is achieved
thr-ough: (1) standardized training across the combined arms team foi all levels of
training, individual/crew througiH j.)int task force/combined arms, for all active and
reserve componen+ attack, reconnaissance, assault, and lift units worldwide; (2) the
capability to train to fight using scenario based training and focusing on mission
accomplishment and tactical decision making in realistic combat environments; and (3)
the capability for unit commanders, staff, and aircrews to train together to fight together.
Cost effectiveness is achieved through: (1) reconfigurable manned simulators and
software architectures; (2) the consolidation of development, procurement. and life
cycle support costs in one system versus multiple systems; (3) maximum leveragina of
on-going, funded programs such as the Apache Crew Trainer (ACT), Apache Crew
Trainer System (ACTS), Longbow Crew Trainer (LCT), Longbow Crew Trainer System
(LCTS), Aviation Digitization Lab (ADL), Aviation Warfighting Cell (AWC), Battle Lab
Reconfigurable Simulator Initiative (BLRSI), and Close Comnbat Tactical Trainer (CCTT);
and (4) conduct of functioiiality, fidelity, task, domain, interoperability, vi,-tual battlefield,
scenario based training, command and control analysis in the Aviation Test Bed (AVTB)
to reduce AVCATT cost, schedule, and risk.

AVCATT cornponentsare,:

. Reconfigurable manned simulators replicating the AH-64A Apache ý.Ind AH-
64D Longbow Apache, (utilizing to the maximum exte;it possible existing ACTS
and LCTS,) RAH-66 Comanche, OH-58D Kiowa Warrior, UH-60 Blackhawk, and
CH-47D Chinook aircraft.

* A simulated tactical battlefield, to include friendly and opposing
semiautomated forces, environmental conditions, and realistic emulation of
communication, navigation, weapons, aircraft survivability equipment, and
sensor systems.

• Command and control capabilities to include the Aviation Tactical Operations
Center (AVTOC), Army Airborne Command and Control System (A2C2S),
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Aviation Mission Planning System (AMPS), and an Army Airspace Command
and Control (A2C2) cell.
* An After Action Review (AAR) capability for real time viewing and after action
debriefing and rapid turnaround; and,

- Training contrul systems to include a training management system to develop
exercise parameters, instructor operator stations to support individual and crew
training, and a master control console to support collective and combined arms
training.

Aviation Test Bed (AVTB). The AVTB is a Distributed Interactive Simulation
(DIS) site which provides the aviation node for Advanced Warfighting Experimentat:on
(AWE), Advanced Technology Demonstrations (ATD), and other Battle Lab exercises.
In order to meet the evolving requirement of defining aviation's role on the Force XXI
battlefield, the AVTB is being upgraded with a digitization capability. That upgrade, tile
Aviation Digitization Lab (ADL), provides the capability to play an aviation force or, the
21st Century digitized battlefield.

The ADL integrates existing simulations to provide a corps/division size,
const; uctive/virtual, electronic battlefield capable of real time intel face with battlefield
s-nsors, Command and Control (C2) nodes, and advanced aircraft manned simulators.
The foregoing will operate within the AVTB on a DIS Local Area Network (LAN),
upgraded to accommodate digital communication, and be capable of participating in
n etworked exercises via Distributed Interactive Simulation (DIS).

The EAGLE constructive simulation is the baseline, providing an approximate
-00K x 300K corps battlefield with aggregated blue/red Computer Generated Forces
(CGF). Other simulations interface with EAGLE. The Extended Air Defense Simulation
hiModule (EADSIM) brings ADA systems into play. The Interactive Tactical Engagement
Manaperment System (ITEMS) and MODSAF will be interfaced with EAGLE/EADSIM to
provide the blue and red serniautomated forces (SAFOR). Emulations of battlefield
sensors to include Joint Surveillance Target Attack Radar System (JSTARS),2 Unmanned Aerial Vehicle (UAV), and satellite broadcast intelligence provide battlefield
intelligence to command and control nodes to include simulations of an Aviatior
Tactical Operations Center (AVTOC), an Army Airborne Command and Control System
(A2C2S), an Aviation Mission Plcnning System (AMPS), and generic ground Tnctical
Operations Center (rOC). Virtual battlefield entities represented by manned cockpit
simulations to include Apach. , Comanche, Longbow, and Kiowa Warrior and tha
SAFORs will interact with the EAGLE CGF on a real time basis.

Establishment of the ADL will be an integraiion effort involving multiple
government-owned models, simulations, Lnd simulators onto Computer-off-the-Shelf

,. (COTS) hardware. Several governmeni and industry agencies will be 9ivolved in the
total effort. Tl',e ADL integrator will be responsible for developing systems engineering
plans, software inLerface documentation, and site design architecture to ensure
interoperability and facilitate documentation for verification/validation efforts.
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Maintenance Training Devices. Part task trainers and composite maintenance
trainers are being developed and fielded to support individual qualification and
sustainment training for the AH-64A, OH-58D, UH-60. AH-64D and RAH-66. These will
supplement trainers for aircraft in the current inventory, will assist in returning airnrames
being used for maintenance training (Category B) back into the flyable fleet, and will
capitalize oil the use of technology and Computer Based lnstruction (CBI) to enhance
training.

Concurrency. Training device concurrency with weapon systems is essential if
positive training transfer of skills and knowledge is to occur. All weapon system
changes are to be reviewed for their impact on training devices; upgrades will be
implemented as necessary to maintain training device concurrency.

Multiple Integrated Laser Engagement System (MILES) Air Ground
Engagement System (AGES) I1 and Tactical Engagement Simulation System
(TESS). Aviation training at the Combat Training Centers (CTC) is imperative to ensure
that all commanders are proficient in including aviation forces in the combined arms
fight. There are currently plans to field MILES/AGES training devices at the CTCs and
in Korea. In addition there is an unfunded requirement for adequate numbers of these
systems to accomplish home station training requirements. Longbow and Comanche
advancP J weapons simulators are also being developed.

Gunnery. Significant gunnery improvements continue to be made in
helicopter gunnery training. Simulators are being improved to encompass the
fundamentals of helicopter gunnery: proper predeployment checks; proper
switchology; maintaining stabilized weapon platforms; proper sensor sighting
tracking; engagement techniques; and situational awareness. A training matrix
is being formulated for the simulators that trains simple to complex gunnery task
lev( Is, evaluates, and provides skill level information to the commander. It will

be user changeable and will develop a skill level that is transferable from the
simulator to the aircraft. Matrix standards are based on draft FM1-140,
Helicopter Gunnery, using the same engagements as in the gunnery tables. The
gunnery training matrix that is being developed for the Apache Combat Mission
Simulator (CMS), ACT, and LCT, will be incorporated into new Combined Arms i
Trainers (CAT) simulators, such as the AVCATT. Emerging technology is being
developed that will allow gunnery training to be conducted in the Joint Combined
Arms Training Arena by using such things as RF signals, onboard algorithms,
and "smart targets" to interact with aircraft systems. The future of this
technology may lead to full interactive gunnery training that requii-es live fire only
to validate systems operation.

Aircraft Survivability Equipment (ASE) Training. ASE and electronic warfare
training, doctrine, and simulation are undergoing major restructuring. All aviators and
avionics NCOs are to be trained in the two Ft. Rucker ASE learning labs with common
ASE hardware training aids. The new ASE/Electronic Warfare officer is trained to be
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the subject matter expert in aviation units. ASE/EW is integrating into the BDS-D
constructive simu!ation and man-in-the-loop virtual simulation with the distributed
interactive simulation from the AVTB. These simulations allow hardware and man-in-
the-loop testing of doctrine, tactics, techniques, and procedures, plus the development
of ASE systems. Unit training continues to be supported by the Aircraft Survivability
Equipment Trainer (ASET) II deriktop. ASET Ill provides in flight ASE and electronic
warfare training whiie in flight. ASET IV will provide collective force-on-force EW
training. A prototype has been fielded and tested at the National Training Center.
Production models will be fielded at each of the Combat Training Centers.

Air Traffic Control (ATC) Training. The digital Automa Tower Simulator
(DATS) has been fielded at the U.S. Army Aviation Center (USA,&ýNC) to train Military
Occupational Specialty (MOS) 93C personnel and control tower operations.
Engineering Change Proposals (ECPs) are being developed to upgrade pseudo pilot
position to automatic voice recognition, provide a "god's oye" view of computer
generated targets within a 50 mile radius and improve the controller/instructor
communications station.

A Mission Needs Statement for a radar ATC simulation device (desk top) has
been developed and is in the coordination/approval phase. Procurement is for an
estimated 30 systems for USAAVNC with additional units to support the field.

CONCLUSION

Advances in technology, networking, and software increase effective
joint/combined arms training with approoriate TADSS. This trai'ing strategy leverages

these technologies and enhancements to offset decreases in training resources and
make combined arms training possible in the simulator.

This training section has covered areas specific to Aviation. For further

information on Army-wide training initiatives and issues, or for a detailed explanation of
fielding and funding status, consult Annex R, Training, of this document.
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SECTION 6

CONCLUSION

The future of Army aviation has been mapped out along a path to achieve Force
XXI. This plan is a prudent, proactive course of continuous improvement.

Figure 0-28 summarizes FY 96-01 aviation program resourcing under the

Fv 96-01 Program Objective Memorandum (POM). Fiscal shortfalls over the POM
"place the aviation modernization program at risk in a number of areas. A number of
critical aviation programs are unfunded. The UH-60 multiyear procurement prograrn
was stopped after 1996, leaving a shorlfall of over 700 UH-60s to fill a four corps, 18
division requirement. Aviation digitization programs are, for the most part, only funded
for units of our contingency forces. This creates potential incompatibility within the

aia tion fleet. There are no procurement dollars to support CH-47D upgrades or

replacement platforms; moreover, these airframes will begin approaching 40 years of
age at the turn of the century. A replacement aircraft, the Advanced Cargo Transport,
is not envisioned until FY 2020. The Army is addressing these prc.olems through
funding requests in FY 97-02 and subsequent POMs for continued UH-60 procurement
and to begin CH-47D follow-on efforts. Both the RAH-66 and AH-64D receive funding
in the

/f 'PrOM FY96-01 nU"

DOES: DOES NOT:
RAH-66 ,RDT&E Streamlined Funding RAH-66 , Initiate Comanche Production

Build Prototypes
UH-60 . Continue Procurement after FY96

AH-64D • Ramps to 52 from a 72/yr plan
Procures LB Hellfire Missile CH-47(FO) • Fund for CH-47D Follow-On
Funds TESS

"AH-64A . RAM and ODS Fixes • Hellfire . Procure Hellfire II for 'Total Rqmt

Funds TADSIPNVS/CATB OH.58A/C Provide Min Safety of Fit Mods

FW, CH-47 • Provides lAin Safety of Fit Mods AH-f Provide Mii Safety ot Fit Modsi•"•COR • ostel TCALS, AE, GSE .• H-1I Provide Min Safety of Fit Mods

CORE .Most of ATC, ALSE. ASE, AGSE
Digitizes most of Contingency UH-1 Provide Mi Safety ot Fit Mods
"Force NTH Procure 20 Aircraft Shortfall

UH-60 Min Mod Funds Ind Most
of Refurb Program UH.600 Modify any UH-60A

AVCATT No Funding until FY01S-! OH-58D •Mods/CSMET
4/

Fixed Wing 'luy C-XX or M3T2

Figure 0-28
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POM, however, PDM IV reduces the Comanche program to only two flyable prototypes
and defers production. Continued Congressional and OSD support for both of these
programs is critical. In the fixed wing arena, the POM provides no funding for C-XX or
M3T2, and severely under funds the C-12 avionics upgrade. Our number one S&T
program, the Rotorcraft Pilot's Associate ATD, has been stretched out to FY 99 due to
significant cuts in FY 94. There is no funding to procure 20 New Training Helicopters
in FY 96 to alleviate the shortfall from our 157 aircraft requirement. Continued funding
for next generation EW systems (SIRFC and ATIRCM), digitization, and other core
programs is essential to realiz' aviation situational awareness, tactical flexibility,
combat support, and sustainment.

Army aviation today .upports soldiers worldwide. Army aviation is organized to
optimize its unique capabilLies, both in Operations Other Than War (OOTW) and in
combat. Whether conducting tactical reconnaissance, security operations, force
protection, attack helicopter operations, air assaults, combat support, or combat service
support operations, aviation enhances the efficiency and effectiveness of all battlefield
operating systems while bringing its own unique capabilities to the fight-capabilities
that complement those of other arms and services. While the possibility of a major
conflict exists, crises short of such conflict are more probable. These require response
by rapidly assembled and projected forces, to locations throughout the world, on a
moments notice. ,Just Cause, Desert Storm, Restore Hope, and Uphold Democracy
are recent examples. Aviation is uniquely suited to meet such challenges; however,
sufficient funding of key aviation programs is necessary to ensure the continued
essential warfightirg capabiliti' of this highly versatile force.

The Aviation Modernization Plan (AMP) is a resource constrained strategy which
addresses the significant shortfalls in reconnaissance/security; provides attack
helicopter fixes; makes major strides in digitizing the force; and sustains our utility,
cargo, and fixed wing fleets. It emphasizes the necessity of fully fielding both
Comanche and Longbow Apache because they give the Army the highest payoff in

•1 warfighting capabilities. Without these systems, the cost to our nation could be much
higher, both monetarily and in risk to lives. Given adequate resourcing, the AMP
ensures aviation will continue to pi ovide support across the range of military operations
while significantly contributing to the Army's modernization goals and the attainment of
its rP-rce XXI objectives.
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ANNEX P

NUCLEAR, BIOLOGICAL AND CHEMICAL
otlp
"The use of weapons of mass destruction can have an enormous impact on the conduct
of fall operations. Not only do the sheer killing and destructive power of these weapons .

create the battlefield effect, but the strategic, operational, psychological, and political
impacts of their use affect campaign planning... Force protection is an imperative in this
environment."

FM 100-5, Operations, June 1993

SECTION 1

INTRODUCTION

The National Defense Authorization Act for FY 94, (Public Law No.103-160, Title
XVII, Chemical and Biological Weapons Defense, section 1703) designates the
Secretary of the Army the "executive agent for the Department of Defense to coordinate
and integrate research, development, test, and evaluation, and acquisition,
requirements of the military departments for chemical and biological warfare defense
programs of the Department of Defense." To implement this executive agent function,
the Army, in concert with the other military departments, has developed a joint
management process. The purpose of the process is to consolidate the myriad
individual service requirements and development efforts into a true joint program of
common requirements, research, and development efforts. This guiding principle is the
underpinning of the emerging Joint NBC Modernization Plan. Its scope and structure
are similar to this annex.

To achieve these goals requires a focused long-range strategy to correct existing
deficiencies, enhance existing capabilities, and to leverage technological opportunities
to provide new NBC materiel solutions.

As the Army moves toward the 21 st Century, it faces continuing proliferation of
Weapons of Mass Destruction (WMD)-Nuclear, Biological, and Chemical (NBC)
weapons, uncertain threats, and constrained resources. To counter that threat

.,Cv-V any u, sdeo%; It.... ... ...,,, ,, ,Q , , -c % d "Y,,, A,,,1y N oru '.,0,,, g I c-,Al1,.a and

Chemical (NBC) capabilities must retain their modern character-offer our forces "world
class" force protection--at the best possible price (Figure P-1).
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Figure P-1

The NBC mission area faces its own set of environmental constraints as it plans
the modernization of the 21st Century Army (Figure P-2).

Technological
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~1 Figure P-2

T .rmy's NBC modernization strategy has a single aim-to ensure, Arm-y forces
can or oaeffectively, anywhere in the world, in chemical, biological or ra Siological
contarnuiated environments. This aim derives from the U.S. National Military Strategy.
It depicts the strategic environment replete with WMD, and calls for strengthening our
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defenses against such weapons. This aim also derives from the Army modernization
* strategy which embraces Force Protection as one of its major objectives.

The proliferation of WMD around the world, and the likelihood Army forces will be
called upon, perhaps frequently, to deploy to any number of areas to counter a variety
of threats worldwide, poses unique challenges. These challenges include the necessity
to improve force survivability, strengthen our operational capabilities to detect and
identify NBC hazards, protect the force against those hazards, and effectively
decontaminate when necessary. The major goals of the Army's NBC modernization
programs are intended to meet these challenges today and into the foreseeable future.

Future Army -- Force XXI - will "face a different world threat - not of
overwhelming global nuclear war - but of states, or even criminal groups, with
inventories of chemical, biological or nuclear weapons and fewer inhibitions about using
them." (TRADOC Pamphlet 525-5, Force XXI Operations, Aug 94). Force XXI requires
increased versatility, lethality, deployability, sustainability, and improved interoperability
with the other Services and coalition partners; these compel both evolutionary and
revolutionary advances in NBC modernization. For example, developments in
digitization and satellite technologies offer opportunities that allow near instantaneous
warning of specific NBC hazards to our troops, provide commanders more options to
select appropriate levels of force protection, and increase the survivability of our forces.

In the face of such challenges, the Army's NBC modernization efforts are many,
but all are predicated on three fundamentals: NBC deifnse systems and equipment
must provide superior performance, stress multiservice utility, and reduce both
deployment and logistical costs.

The major goals of our modernization strategy is shown in Figure P-3.

Integrated Soldier Protection Expanded Contamination

Avoidance Lhnvelupe
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and defection

,1nimovdiMedical Standardired Collective
Preireatments Protection) S•ystent$

Muiti-.spectrai sn)ke . Chalenges " Mobile. sel-sustaiilng
and obscurants ciccon cy.tOms

Realistic Training

Hteal time NBC hazortd
linpinved Target DOfeat Systefs reporting and warning

Figure P-3
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SECTION 2

WARRiGHTING CONCEPT

"The continuing worldwide trends toward increase., proliferation of WMD and acquisition
of long-range delivery systems makes it imperative that U.S. forces be prepared to

conduct operations in a NBC environment...."
Report of the Defense Science Board
Task Firce on Rea~diness, June 1994

Threat.

NBC weapons prog~ams proliferated throughoult the developing world in the
1 960s. Many such projrams reached maturity h-I the I 980s; that decade saw the use
of chemical and toxin weapons on battlefields in North Africa, the Middle East, and
Southeast Asia. Today, NBC weapons programs are. maturing and expanding even
further. Virtuall 'all-states with NBC weapons save deup strike capabilities via their

ballistic missile programs
Europe (Figur0 P-4).

Russia NBC sto~cplda: ,neteflats 6.

Forer~OO) Yuu~aiRva/ ~ral In addition to the five
-r Forma I.- 3I jiRmnac~a' declared nuclear states, an

additional four, possibly five third
world states may have nuclear

Pacificweapons. Russia and the former
*Chirwa-NBC apabMa Soviet Republics have 30,000
*Mirth Korea CW capable, possible nuo.lear weapons. B otat

BW Nulearthird world iuclear capable
0*1 \ states have some few, low yield

nuclear, weapons ded iverable by
Middle Cast - aircraft, missile, or by

era~unflecw~~caa~ unconventional means such as

progirams weapons employment doctrine is
iess dfndtathtof the

__________________former Soviets Republics, and
Operations Oth~er Than War their crhieriori for use is less

Thrronsls predictable.

Nlucleaapowor platins

medca and pharmaceutical
_________________ facilities to the development of

Figur P-4Biologicai Weapons (BW). BW
aetproduction requires r~o

specal rodctin euipmnt nd recrso matria. B tratyverification is difficult
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by missiles, aerosol generators, aerial line sprays, and covert agents. As many as 25
MM •nations produce and stockpile chemical weapons (CW), with delivery systems ranging

4' from mortars and howitzers to )issiles and bombs. The outbreak of pneumonic plague
in India in 1994, and the ensuing panic it caused illustrates the potential results of the

111/'iuse of BW.

Since the Nuclear Nonproliferation Treaty went into effect, the number of nuclear
capable states has doubled. Since the Biological Warfare convention went into effect,
the number of states with offensive BW program has increased four-fold. Despite the
intent of the latest multi-lateral arms control effort--the Chemical Weapons Convention
(CWC)--a number of CW capable states have refused to sign the CWC, and others are
constructing underground facilities to hide, protect, and expand their programs. Arms
"control efforts alone can not guarantee the absence of WMD on the future battlefield.

NBC Mission Area.

j The NBC mission area has three components: NBC defense, smoke and
ob-curants, and Flame/Incendiary and Nonlethal (FINL) munitioits. Each
component supports force protection and survivability.

NBC Defense consists of three tenets to provide a complete NBC warfighting
Capability: contamination avoidance, protection and decontamination (Figure P-5).
Each pillar is essential to successful operations in WMD threat environment;

•; caabilit: contminatin avoianceFigurecto P-S eotmiain(igr -)

A rP
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• Smoke and obscurants, in particular infrared and millimeter wave
obscurants, enhance the survivability of our forces. By both limiting the threat's
ability to acquire or track friendly forces and defeat directed energy weapons,
smoke and obscurants markedly improve our ability to wape successful battles;
and,

a Flame/incendiary and Nonlethal (FINL) munitions are useful in wartime as
well as peacekeeping activities to limit military and collateral casualties.

MODERNIZATION STRATEGY.

Our rmodernization strategy focuses on developing multifunctional, multiservice,
easy to use and maintain, lightweight equipment through the near-(FY 95-96), mid- (FY
97-00) and far-terms (FY 01 -09). The success of this strategy depends on consistent
funding throughout the program and extended planning periods. The strategies
discussed below are unconstrained; that is, they do not reflect actiia funding, but rather
the achievable capabilities assuming full funding. Sectic.i 3 discusses funding
constraints. Our specific modernization prioritias are:

0 Field a comprehensive bioiogical defense capability;

0 Upgrade NBC reconnaissance capabilities;

, Develop standoff chemical vapor detectors;

* Develop an NBC hazard prediction and warning system;

0 Develop automatic -and integraced alarms and detectors;

• Improve NBC protective equipment, including masks, protective suits and

collective protection:

• Develop more efficient decon systems and noncorroive decontaminants;

* Develop enhanced smoke and obscurant systems; and,

A Develop both improved flame and nonlethal, equipment-defeating munitions.

Contamination Avoidance.

This tenet represents the primary goal of NBC Detensu. If we can detect, warn,
and therefore avoid contamination, soldiers will be better able to survive and
accomplish their mission. Contamination avoidance consists of: detection,
identification and warning; and NBC reconnaissance. Each has a nuclear, biological
and a chemical component; and each component represents a different challenge in
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terms of detection and identification. The following graphics highlight the modernization
of our capabilities within the various components of contamination avoidance.

in the nuclear component, emphasis in the near- and mid-terms must be on
modernizing unit level capabilities--providing highly accurate, digital instruments. In the
far-term, the acquisition of an aerial system to detect nuclear contamination from a
stand-off distance on the battlefield is necessary

g(FiguPe P-6).

21cti t i v wNuclear Contamination Avoidance Strategy i n
Area Near-Term Mid-Term Far- tfom

Unit Level.Ground at.. a w
Digital Dose Rate Digital Total Dose Airborne Detection

Automated/Digitized
Muc Detection..

ii" ~ ~Figure P-6'

In the chemical component, the NBC Reconnaissance System (NBCRS)
continues to improve with upgrades in both the mid- and far-terms, including the
introduction of a short range (up to 5 kms) standoff chemical vapor detection capability
in the mid-term (Figure P-7). In the far-term also, an aerial (UJAV or satellite) platform
that provides real time coverage uf large areas of the oatt~LefieWd as well as remote,
unatten~ded sensors is needed. Also in the mid- and far-terms, unit level detection

capabilities are improved with the introduction of multiagent pc..It detection systems
and a standoff capability to detect agent vapor clouds.
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CWCotamination Avoidance Strategy
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Figure P-7

Fielding a bioloigical detection and identification capability remains the highest
priority of NBC defense through the n.id-torm. Current strategy yrovid s a Bioiogical
Integrated Ejetectiori System (BIDS\ equipped company in FY 96 that provides a
ground-based point detection and limited identification capability. Follow-on
improvements in detection technology are fielded in an upgrade program for the bao'ic
BIDS vehicle. By t~he far-term, the goal is to field 3 BIDS-equipped companies:, and hoth
long and short range stand-off qystems (Figure P-8).
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Gapbi~litV (Cloud Detection) (A, nt Identification)

Figure P-8
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NBC defense requires near instantaneous, and wide spread warning and
reporting oapaLiliti&s. !n the Wuture, the Army progresses from voice reporting of NBC
attacks and manual hazard prediction to automatic announcement of NBC attacks and
predicIion via all sensor sources through standard digitized tactical communications.
This network carries concurrent automatic dissemination of hazard predictions as well
(Figure P-9). Combined in this way, all commanders will nave a common, reel time

picture of the battlefield NBC% hazards.

Avoidar~e- Warn,/Repo rt" S '. "

AaNear-Term Mid-Term lar-Term

Manual / .1_ _Automated A, tack
VoiL.3 Only -Warn & Report

ft-rnlng & 1 " ". .... .. •
Reporting I uo ate - rd Prodicti',1,

I PC Module .>MUS 10i-dile

Figure P-9

The second tenet of NBC defense en,.iompasses individual and collective
protection. Our rnodernizaticn strategy for individual protection focugs on a
multiservico, lightweight nvergarment plus improved aviation ruoteciive capabilities in
the mid-term, and on an integrated respiratory component in th-, far-torm (Figure 1--1O).
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Individual Protection Strategy

Area d r-n Mid-Term For-Term

Respiratory Improvts I Sc Idier Mask Integrated Protection
Protection Improved Aviator Mask

Whole Body Lighter, less bulky Iiih-rtedPoeci
Protection Overgarrment

Improved Hand Protection

Collective P-10
ColectveProtection (OP) improvements aimT1 to reduce power consumption,

maintenance, and logistics requirements of next generation CP systems for fixed sites,
vans, shelters and combat vehicles, and tactical shelter's (Figure P-i 1). See Annex Q,
ý;orbat Hoalth Support, for additional information on OP for medical equipment.
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Anoth., r aspect of NBC protection is medical response. This includes
preventive measures such as vaccines for biological agents and postattack treatment
such as nerve agent antidotes. See Annex Q (Combat Health Support) for specific
modernization information on the medical aspects of NBC defense.

Decontamination.

This is the final tenet of NBC Defense. Improvements in the near-term focus on
a battalion level equipment decon capability. Mid-term focus is on modernization of the
vehicle mounted equipment decon capability. Far-term enhancements include new
technologies for individual decon, waterless decon for electronics, and seif-decon
vehicle coatings (Figure P-1 2). The state of technology restrains advances in the latter
two areas until the far-term.

Decontamination Strategy

Near- Term Mid -Term Far-Term

Individual New soldier decon

Unit-Equipment LtWt Bn Equipment Vehicle Mounted Decon Waterless Decon
DeconCapability High Pressure/Modular

Redzhcad Logistics

Less Corrosive Decontaminant
Decontarninarnts Vehicle Self-Decon Coatings

Figure P-12

Smoke and Obscurants.

Smoke and obscurants enhance survivability on the highly lethal battlefield by
"blinding" or deceiving threat reconnaissance and target acquisition sensors (Figure
P-13). They are a combat multiplier for the ground maneuver force. Modernization
efforts aim, throughout, to increase the effectiveness of large area generated smoke,
eventually providing effective obscuration through millimeter wave spectrums.
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Smoke & Obscurants Strategy

Area Near-Term Mid-Term Far-Term

Large Area IR-defeating smoke MMW Defeating smoke
_ __Smoke Single Fuel Capable

Improved reliability Projected Smoke

IR Grenades Lt Vehicle Self-Protection MMW Defeating Capability

Vehice Self-•Protection (' i)'

Figure P-13

FINL Munitions.

All planned programs in this area are in the FY 02-10 time-frame. User needs
should become more definitive as the Army further defines its requirements for
C' )erations Other Than War (Figure P-14).

lModerndlzation Strategy
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:aabities•; :Antimateriel Munition

Hand Held and Shoulder
Fired Delivery of Riot

Control Agents

Figure P-14
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"Summary.

WMD will continue to proliferate into the foreseeable future. The threat of WMD
exists in practically every region where US. national interests might require the
deployment and employment of our armed forces. Providing these forces with the
capabilities to operate successfully in WMD environments is mandated by our National
Military Strategy.

The Army is implementing modernizatic n of NBC defense, smoke and
obscurants, and FINL weapo .- r for -wo reason, to improve force survivability and to
mitigate mission degradation ca., - by the very equipment that protects the force.
The strategy outlined h6.e pr-vid- '- tý,hnology overmatch necessary to ensure that
we can Protect the Force o,., .-o *riu•,e tu the Army modernization vision of deciGIve
victory with minimum casrawes.

"I believe one of our greatest ch. ;ngos, q .ation...will be to prevent the proliferation of
weapons of mass destruction...not iust nuclear, but chemical and biological..."

President Willii'm J. Clinton
November 1992
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SECTION 3

CURRENT PROGRAM ASSESSMENT

Mission Area Program Assessment.

An assessment of the current program of NBC modernization is based upon the
Sthreat, present day capabilts-, validated materiel requirements, and mission area

modernization objectives. The assessment uses GREEN/AMBER/RED ratings, defined
below, to provide delineation:

RED -- No capability exists, is insufficient to defeat the threat or provide the
required support;

AMBER -- A limited capability or quantity exists to perform the mission; and,

GREEN -- Adequate capability and quantity exists to perform the mission.

NBC Defense.

The assessment is as follows:

Component Near-Term Mid-Tern; Far-Term
(FY 95-96) (FY 97-00) (FY 01-09)

Contamination Avoidance AMBER AMBEF AMBER
Protection AMBER AMBER GREEN
Decontamination AMBER AMBER I AMBER

Contamination Avoidance.

This area is AMBER throughout the three program terms. The limiting factors i,
the near- and mid-terms are the lack of mobile standoff detection capabilities, and the
limited quc'rntities of reconnaissance, unit detection and automated warning equipment.
The AMBER far-term rating is based on the limited quantities of all modernization items
in all categories. For the most part, modernization does not program beyond Force
Package 1 (FP1) due to funding constraints. This means that most of the Army will not
see any capability improvements in this critical area. Without additional funding to
correct this, units in FP2 through 4 will have a marginal capability, at best, to operate

. • effectively in an NBC environment. Figure P-1 5 shows the funding levels necessary to
achieve a GREEN rating in the far-term.
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Figure P-1 5

Protection.

Near- and mid-term deficiencies include degraded soldier efficiency in protective
gear; difficult to support and insufficient collective protection; mask sighting system

*interface limitations; and limited biological prophylactics, all of which cause this area to
remain AMBER. However, far-term modernization eliminates these deficiencies and
this area becomes GREEN.

Decontamination.

The lack of a waterless decon capability and the continued reliance on man-in-
the-loop, logistically intensive equipment decon systems cause this area to remain
AMBER through the far-term. Science and technology funding is inadequate to identify
and develop possible solutions to these deficiencies. Additional funding of
approximately $2 million per year for science and technology efforts in both the near-
and mid-terms is necessary to achieve a technology solution and rate this area GREEN
in the far-term.

Smoke and Obscurants.

Area assessment is as follows:

CompoI16; .t Near-Term Mid-Term Far-Term
(FY 95-96) (FY 9700) (FY 01-09)

Smoke and Obscurants AMBER AMBER AMBER
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A modernized large area smoke capability is fielded to all force packages;
however, multi-spectral smoke is limited to FP1. The limited availability of a multi-
spectral smoke capability, the lack of a projected mobile smoke capability, and the
limited numbers of vehicle self-protection systems keep this area AMBER in the far-
term. Funding levels necessary to achieve a GREEN rating in the far-term are shown in
Figure P-16.

$$M Smoke & Obscurant Funding

60 Additional
soIFunding,.

Required
40'

30
20 -"- "

10

0
96 97 98 99 2000 2001

Figure P-16

FINL Munitions.

There is no change in the assessment of this mission area since the last
assessment. The RED rating is due to limited flame/incendiary delivery capability arid
the lack of antimateriel and other nonlethal munitions.

Component Near-Term Mid-Term Far-Term
(FY95-96) (FY97-00) (FY01 -09)

FINL Munitions RED RED RED
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SUMMARY

This assessment, summarized below, shows a different far-term picture than in
the 1993 Army Modernization Plan. Then, three of five areas (Protection,
Decontamination, Smoke & Obscurants) were GREEN in the far-term. Now, only
Protection claims that rating. This decline in ratings is attributable to two causes:
funding reductions and an expansion of far-term requirements that changed the
conditions to achieve a GREEN rating.

DoctrIne Assessment

* CONTAMINATION AVOIDANCE Near- Term Mid-Term Far-Term
- Reconnaissance.
- Detectlon AMBER AMBER AMBER
- Identification
- Warning & ReportinU

• PROTECTION
-Individual Soldier AMBER A

- Collective
• DECONTAMINATION

- Immediate [AMBER IAMBER Ai BER
- Opramlional
- Thorough

*SMOKE & 08SCU RANTS

-$*If Protection

FLAM E/4ýAt NNET RED RIED REID

Figure P-17

Still Contamination Avoidance moved from RED to AMBER in the near- and mid-
terms due to improvements in the biological defense area. However, the cost over the
Program Objective Memorandum (POM) period (FY 96-01) to change the assessment
in this one area alone is over $600M. Additional funding, described previously could
upgrade the far-term assessments in In contamiination avoidance, soiie, and
decontamination. Further improvements in contamination avoidance remain the most
pressing issue. Funding at current levels only maintain an AMBER rating in each of
these areas.
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SECTION 4

RESEARCH, DEVELOPMENT AND ACQUISITION STRATEGY

"Victory smiles upon those who anticipate the changes in the characzer of war, not upon
those who wait to adapt themselves alter they occur."

General Guilio Douhet
1920

INTRODUCTION

The RDA strategy for the NBC mission area provides a long-range plan to
enhance the capabilities in CB Defense, Smoke/Obscurants, and Flame/Incendiary and
Less Than Lethal munitions for the Army of the 21st Century, Force XXI. The NBC
RDA modernization strategy captures current efforts, as well as capabiliticos needed in
the mid- and far-terms, to provide the critical assets needed for the 21st Century soldier
to operate effectively in NBC contaminated environments.

SCIENCE & TECHNOLOGY

The foundation of the RDA strategy is a strong Science and Technology (S&T)
program. The Army Science and Technology Master Plan (ASTMP) details the NBC
Defense S&I strategy. The goal In NBC Defense S&T is to maximIze the use of scarce
resources by pursuing new technologies that enhance current warfighting capabilities,
reduce/eliminate battlefield cleficiencies, and are cost effective. Resources are
prioritized tor technologies In biological agent defense, standoff detection, individual
protection, and modeling and simulation of NBC environments and systems. Efforts in
decontamination, collective protection, smoke/obscurants and flame/Incendiary and
nonlethal technologies have been significantly reduced and refocused to provide far-
term, leap ahead capabilities.

Exit criteria for all major science and technology programs are defined, and will
be enforced, to ensure technology maturity and decrease transition risk. Advanced
Technology Demonstrations (ATD) and Top Level Demonstrations (TLD) validate

* technology feasibility prior to transitioning to development. Where practical, these
technologies are incorporated into the ATD and TLD such as the Integrated
Biodetection and 21st Century Land Warrior (21CLW).

In addition to the ATD and technology demonstrations, the NBC Defense
Program has five Science and Tt. ;hnology Objectives (STO) in the FY 95 ASTMP. A
STO states a specific, measurable, major technology advancement to be achieved by a
specific year. STOs focus the commitment of the S&T community to solve
technological deficiencies within the NBC Mission Area. The NBC Mission Area STOs
are: Integrated Biodetection, Antibody Manufacturing Development, Millimeter Wave
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Screening, Chemical and Biological Modeling and Small, Lightweight Chemical

Detector.

Near- arid mid-term demonstrations are:

Lightweight Standoff Chemical Agent Detector (FY 92-95) for chemical
detection "on-the-move" at distances up to 5 kin:

• integrated Biodetection ATR) (FY 96-99) discussed later in this saction;

0 Advanced Filtration Concepts (FY 95-97) to prove feasibility of imr.proved
filtration systems with reduced size, weight. logistics burden, plus improved
filtration capability, and integration into various combat system applications;

• Millimeter Wave Scretning (FY 97-98) to demonstrate the feasibility of a
SI..0; millimeter wave obscurant generating system to prevent threat radar from

"observing, acquiring, targetinq, and tracking friendly forces;

* Biological Warfare (BW) Production Facillty/Storage Neutralization (FY
98-01) to develop and demonstkate thu technologies necessary for BW
containment and neutralization of threat BW production and storage facilities,

hý: e.g. a munition delivered foam.

AL In the far-term, these demonstrations are planned:

• Small, Lightweight Chemical Detector (FY CO-02) to demonstrate an
advanced lightweight, low power, reliable chemical detection concept capable of
selective detection of low levels of chemical agents;

* Advanced C1 Decontamination (FY 00-03) to demonstrate catalytic or
induced reactive coatings for reduced manpower and logistics;

* NBC Oracle (FY 02-04) to demonstrate the linkage of multiple existing and
developmental detectors/sensors to C41 systems using modeling, simulation and
artificial intelligence technologies;

, Chem Seek (FY 03-06) to demonstrate an extended detection range
capability for high altitude reconnaissance using advanced passive
interfei imetry and signal processing; and,

. Multi-spectral Weapons Defeat (FY 04-07) to demonstrate the ability of
multi-spectral materials to obscure or defeat enemy reconnaissance, surveillance
and target acquisition (RSTA) assets in broad bands of the EM spectrum.

jt P-1 9
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RESEARCH & DEVELOPMENT

Modernization efforts develop versatile systems and modular components
tailorable to existing systems. Examples are multiagent sensors, multipurpose
decontaminants, and multi-spectral obscurants. NBC collective protection system
designs facilitate integration into host vehicles, aircraft, and shelters. Such integration
efforts ensure significant gains in operational survivability and mission sustainment at
modest incremental costs, and provide the basis for horizontal integration across other
combat platforms.

CBDCOM

0C TECH
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\ ,cHEM HOIONA INTEGR , INO
SIMULATION CHM CBD RDA D

LASPAPIMELTE
OPERATIONAL

REQUIREMENT
CHEMTRADOC SHO HORIZONTAL INTEGRATION OF

BATTLE CHEMiCA L/BIOL OGICA L DEFENSE
LABS " CAPABILITIES

Figuro P-18

NBC modernization efforts are closely linked to the needs of the TRADOC Battle
Labs. The "voice of the soldier" is being captured for both wartime missions arid
Operations Other Than War. The FY 94 Louisiana Maneuvers (LAM) "Weapons of
Mass Destruction" issue provides a mechanism to re-evaluate the Army's operational
and readiness posture for contingencies where NBC weapons may be used
(Figure P-1 8). There have been significant developments in our efforts to integrate
both the battlefield effects of NBC weapons and the effectiveness of our modernized
NBC defense systems into battle simulations and war games.

P-20



NBC weapons proliteration and their effects can radically change the nature of
battlefield dynamics. TRADOC's Battle Labs are partnered with the Army materiel
developers to better define and prepare the nmodernization strategy for a number of CB
Defense systems and components. The Dismounted Battlespace Battle Lab is the
Army's lead agenry for biological defense arid WMD. The Mounted Baftle Lab is
evaluating the Vehicle Iniegrated Defense System (VIDS); it includes NBC sensors,
self-protection smokes, and CB collective protection components. The Early Entry,
Lethality and Survivability Battle Lab is experimenting with ground robots canrying NBC
sensor- and is also interested in khs than lethal technologies for Operations Other
Than War. The Battle Command Battle Lab monitors the progress of detection and
warning systems for inteoration into the digitized battlefield. The Depth and
Simultaneous Attack Battle Lab evaluates simulations of high altitude and boost phase
intercept of CB agent filled ballistic missiles.

PROGRAMS

BIOLOGICAL DETECTION

The goal of the biological detection area is to provide a real time capability to
detect, identify, locate and quantify biological warfare agent threats below
incapacitating levels. Current emphasis is on multiagent point detection with
identification and standoff detecion, ranging, and mappirg. To meei needs in the
coming 3 to 5 years, a number of individual sensors are being developed while
detection technology maturas. Technology focus is on detection sensitivity and
specificity across the evolving spectrum of biological aoents. System size, weight,
range, signature, and false alarm rate, as well as selection of platforms and
employment echelon, are also evolving. The NBC Defense S&T strategy currently calls
for one formal ATD for Integrated biodetection in FY 96-99. This ATD highlights
advanced biological detection and contamination avoidance capabilities for unit
reconnaissance, detection and warning applications.

The ATD focuses on point biosensors with enhanced reliability, stability,
sensitivity, and response times. Biological Integrated Detection System (BIDS)
objective system and next generation systems incorporate these biosensors.
Demonstration of standoff biological agent cloud detection, identification, and mapping
using active laser systems at 5-50 km is also planned (Figure P-18). Key to the ATD is
the integration of point and stand-off detection technologies into a full battlefield
biodetection system.
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BIOLOGICAL DETIECTION RDA STRATEGY
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Figure P-'19

In the near-term, the BIDS, a Nondevelopmental Item (NDI), provides the
caprability to quickly (i.e., within minutes) identify nonspecif',; biological material or, the
battlefield. Preplanned BIDS imrprovements increase sensitivity response time and
automate many of the technical procedures. Critical to .uccessful use of the BIDS is
shortening the time to provide warning(s) to effected units. The ability to identify a
biological agent within a matter of houis, rather than days,, using comp~ete labotatory
analyses, allows the prompt medical treatment of exposed soldiers.

Also in the near-term, the NDI Long-range Standoff Biological Detection Systom
(LRSBDS) provides the capability to detect (identification is not yet feasible) and map
suspected biological agent clouds/aerosols at ranges to 50 kilometers. The NDI
LRSBDS, a helicopter mounted system, is being optimized to discriminate agents from
naturally occurring background biological materials. Planned 'mprovernents focus on
reducing size and weight, increasing the detection range (to 100 kilometers), and
improving the safety of the laser subsystem. In the mid- and far-terms, a Short Range.
Standoff Biological Detection System (SRSBDS) is planned for ranged detection and
identification of biological agants to 5 kilometers. The ability to quickly and
automatically confirm the presence of biological material, distinct from naturally
occurring, or "background" materials, allows personnel to don protactive gear or
implement contamination avoidance procedures quickly, and when necessary to
remove their gear when the hazard no longer exists.
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CHEMICAL DETECTION

The focus of chemical detect on is on multiagent sensors and detectors to
provida real time detection -.nd ideiitifihation of chemical agents.

In the nesiar-teimn, the NBC Reconiaissance System (NBCFIS) consists of
- currently aveilabhI ¶n ý clear (Geiger-Mueller tube technology) and cheemical detectorsS(ion mobility, mass spectrometry). Improvements to NBCHS--such as standoff

deotection--are made through upgrades and replacements to enhance its capabilities
(Figure F-1W).

CHEMICAL DETECTION RDA STRATEGY
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Figure P-20 -

it tan~d-off sensors for manned and unmanned aerial platforms add enhanced

contamination avoidance capabilities. Technologies such as passive inter!ferometry (for
!• grnund and aeriai reconnaissance), mass spectrometry (for biologicai and unknown

chemical agent identification), infrared (IR) and ultraviolet (UV) Lasers (for standoff
•!! ~chemical and bioiogica& detection), and digital signal processin~g (for detection on t+he

move) are being explored.

.• ~ ~The strategy •or unit level detecticn and warning focuses on providing an NW!=.

, automatic point detection capability of chemical agents in the near-term, improved
chemical and first ever biolog;ical agent det.ection capabilities in the mid-ten'n, anda

ii• -- soldier's generic sensor in the far-tern,. Emphasis is on smaller sensors with sensitivity

@ ~levels low enough to alarm soldiers before they experience any harmful effects. These
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continuo~usly enhanced multiagent sensors exploit advances in biotechnology (receptor
sitos, DNA probes), microelectronics and miniaturization technologies. In addition, the A'1 Multipurpose Integrated Chemical Agent Alarm (MICAD) integrates a radio frequency
communication and warning network for automatic transmission of early warning NBC
information from remotely emplaced unit detectors. The NBC Oracle, a follow-on
concept, envisions an automated modeling, warning, and reporting system, with
Commander's decision aid and hazard prediction capabilities.

j PROTECTION

The objective of the protection area is to provide protection against threat agents
:1 to minimize casualties and sustain the mission. The M40/42 and AirCrew Protective

Mask (ACPM) (XM45) provides protection against current chemical agents using a face
mounted canister.

Advanced respiratory protection equipment provides increased protection
against current and future threat agents, and reduces the phiysiological and
psychological burdens imposed by GB protective gear. Emphasis is on developing
improved respirator performance and physiological design parameters; integrating GB
protection with protection from environmental, ballistic and other threats; and improving
weapons systems interface. These efforts support the 21 CLW TI.D.

Figure P-21 outlines the various components of the Protection RDA strategy.

'1 PROTECTION RDA STRATEGY

4M
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The Joint Service Lightweight Integrated Suit Technology (JSLIST) is a three
phased program that spans the near- to far-terms. It incorporates approved protective
clothing technologies into one suit to meet the Joint Service requirement for the next
generation of CB protective clothing for all the Services. Protective clothing and
handwear/footwear researci focuses on developing new air permeable materials for CB

overgarments, gloves, boots, rainwear, and garment components. These items provide
improved protection against CB agents while minimizing the physiological and
psychological detriments associated with wearing CB protective ensembles. These
detriments include thermal stress and moisture removal, loss of dexterity, tactility,
mobility, and the ability to communicate. New or improved material evaluation
methodologies are being explored. Once materials demonstrate the desired CB
protective characteristics and the established physiological performance parameters,
they are integrated into the JSLIST CB ensemble.

Weapons platforms will integrate Collective Protection (CP) with regenerable
filtration capability, providing continuous air filtration for unit sustainment in a CB
environment and eliminating the logistics and maintenance burdens of filter
replacements. One regenerable fi~tration technology, Temperature Swing Absorption,
will be demonstrated in early FY 95. Advanced Integrated Collective Protection
(AICPS) for Vans, Vehicles and Shelters integrates a CB filtration system with

environmental control and power systems. Future CP systems wl!l be smaller, fighter,
and will use less power.

DECONTAM•NATION

Sustaining mission operations by reducing decontamination "downtime" and the
number of people it takes to decontaminate, is the focus of the NBC decontamination
strategy (Figure P-22).

Emphasis is on noncorrosive, environmentally safe, all agent decontaminants for
combat systems, personal equipment, and sensitive electronics.

I'•
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DECONTAMINATION RDA STRATEGY
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Figure P-22

Currently, soldiers can perform only basic decontamination with rapid, effective
results. We will employ lightweight, deployable, and modular systems for thorough
decontamination operations. l

In the near- a- mid-terms, reactive sorbent materials are in development for

decontamination of sonai equipment, vehicle interiors, and possibly skin. Strippable
and barrier cc.tings for vehicles and aircraft ultimately eliminate contact hazards by
reducing manual decontamination.

Enzymes offer a far-term solution; they are environmentally safe, noncorrosive,
shelf stable, ar, I cost effective fc- decontaminating vehicles, aircraft and equipment.
These decontaminants, reconstituted with any avJlable water supply, reduce the
logistical issuas of bulk storage and mass transit.

SMOKE & OBSCURANTS AND FINL MUNITIONS

In response to the proliferation of increasingly sophisticated Reconnaissance,

Surveillance, and Target Acquisition (RSTIA) capabilities throughout the Electro-
Magnetir (EM) spectrum, the smoke and obscurant s.rategy capitalizes on technologies
that provide maiti-spectral screening capabilities (Figure P-23).

A0
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The M56, Mechanical Smoke Generator, provides multi-spectral screening of the
EM spectrum. It is deployable on either a light wheeled (XM56) or heavy tracked
(XM58) vehicle to disseminate smoke materials. These environmentally and logistically
acceptable, multi-spectral materials counter enemy RSTA activities in broader ranges of
the EM spectrum for self-defense, large area coverage, and projected applications.

These technologies translate into 21st Century operational capabilities and
modernized equipment that reduce th3 effectiveness of enemy target acquisition,
detection, control, and covert communications systems.

FINL munitions provide increases in effectiveness across the spectrum of
.conflict, and a range of weapons systems, from soldier fired to smart

munitions, Antr-ughoute concepts that provide mission kill capabilities against armored
V%76 flIcVos/Gquiprnen wIthout VI4IILW4APlq%1% caIn pesonnl0 a " re anaat "Te~ch WAatch" '-vel The
FINL RDA strategy is to increase the effectiveness of flame/incendiary munitions to
attack both large area and hardened targets.

A new initiative in the FINL S&T area is to develop the means to mitigate the
spread of contamination posed by the destruction of Biological Warfare (BW)
productionlsto rage facilities. This WMD counte rprolife ration effort provides a munition
designed to destroy the contents of such facilities and contain the potential spread of
spores and bacteria. A technology demonstration is planned for FY 98-01.
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SUPPORT STRUCTURE STRATEGIES

BIOTECHNOLOGY

The CB defense modernization strategy is to invest in biotechnology to solve
some of the most difficult challenges of chemical and biological defense. Enzyme
technology has potential for use in both decontamination and detection DoD-wide.

4 • International interest in enzyme technology has culminated in the formation of NATO
Project Group 31 (PG.31) "Aqueous Decontaminants for Nerve Agents and Mustard."

Potential technical transfer uses for enzyme technologies include:

"" Clean up of pesticide and fueVoil spills in situ; and,

a Alternatives to incineration for chemical demilitarization.

MODELING AND SIMULATION

The CB Defense modernization strategy includes Modeling and Simulation
(M&S) technologies to evaluate the "value added" potential of developmental and
conceptual NBC systems on the battlefield. The technology Is an integral part of every
developmental program and every phase of the acquisition cycle. The ability to play CB
environment on the DoD Distributed Interactive Simulation (DIS) provides time and cost
effective demonstrations of the impact of NBC warfare on the battlefield and also

: quantifies the criticality of CB defense.V,-

The near-term M&S strategy Is to:

I incorporate NBC and smoke environments into a three-dimensional DIS;

* Develop "man-in-the-loop" simulator for the NBCRS for DIS;

. Demonstrate CB SCUD/Patdot missile intercept scenario on DIS;

* Include NBC and Smoke environments and target effects into the JANUS
constructivu wvar-gamle ulut III L.vt,

• • Analyze high altitude CB effects for CB Tactical Missile Defense in both
"virtual and constructive simulations;

* Establish "virtual prototypes" of CB standoff and point detectors, obscurant
systems, and antimateriel devices; and,

Add NBC and smoke environments to additional wargames.
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The digitized battlefield offers opportunities to provide tactical commanders real
AM time NBC attack/hazard information (Figure P-24), Our modernization strategy

envisions NBC sensors linked to digital communications systems and NBC hazard
arialysis software to create real time, automatic NBC warning and reporting system
from platoon through division.

NBC systems which contribute to this vision are:

Nuclear, Biological and Chemicei Reconnaissance System-Syutem Improvement
Program (NBCRS- SIP).

Sensor. communications ana automation upgrades, alkng with the Global
Positioning System (GPS) Installation, allow NBC recon elements to transmit critical
NBC reconnaissance information in real time to battlefield commanders, thus Improving
our ability to more closely synchronize manauver with contamination avoidance.

Multipurpose Integrated Chemical Agent Detector (MICAD) Network.

MICAD offers the capability to integrate platoon level chemical and radiological
sensors with tactical command and control communications systems to provide real
time, automatic NBC attack and hazard information. This greatly improves sharing of
NBC information among commanders and staffs, and enhances the capability to
synchronize battlus undur NBC conditions.
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NBC Oracle.

NBC Oracle is a follow-on concept to MICAD that capitalizes on modeling and
artificial intelligence technologies by adding a commander's deciskn aid software
package. In addition to processing and transmitting digitized information from NBC
sensors, the NBC Oracle uses cloud transport models to provide downwind
hazard/casualty predictions and protective posture options. The NBC Oracle also
provides a contamination mapping capability integrated with digitized terrain maps.

Chemical Standoff Detector.

A lightweight chemical sensor, capable of identifying agent clouds 3-5 kilometers
away, and mounted in a Remotely Piloted Vehicle with digital transrnission equipment,
provides another capability to the commander to extend his view of the NBC battlefield.
This complements the ground-based NBCRS, greatly Improves our ability to avoid NBC
contk,.nination, and limits the operational degradation Inherent to NBC battlefield
conditions.

The Automated Nuclear, Biological, and Cherrm!cal Information System
(ANBACIS).

ANBACIS Is under development by PM, Operations Technical Data Systems
(OPTADS) and the U.S. Army Chemical School. ANBACIS increases the effectiveness,
reliability, and speed of chemical staff operations at battalion and higher levels: it
Improves the speed of transmitting NBC warnings and reports, an'd assists the planning
of NBC reconnaissance, decontamination, and smoke operations. ANBACIS is part of
the Army Global Command and Control System and the Maneuver Control System.

OPERATIONS AND SUPPORT COST REDUCTIONS (OSCR)

The SIP version of the NBCRS Is extensively automated, reducing crew size
from four to three. This reduction results in significant personnel and training cost
savings over the life of the system.

Highly automated detectors now under development, significantly reduce
operator training requirements. Built-hin Test Equipment (BITE) is being added to
reduce diagnostic and maintenance costs. The development of integrated muitiagent
and standoff detectors reduces the number of different detectors required. Overall, the
ability to avoid contaminated areas, via enhanced all agent detectors, significantly
reduces operation and support costs associated with, NBC protection and
decontamination.

In the collective protectior, area, the Army has gained substantial savings In
disposal costs as a result of eliminati;ig hazardous materials from the carbon
formulation in filter systems. Filter changes generate approximately 1.1 million pounds
ot hazardous waste per year at current filter replacement rates. Eliminating hazardous
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materials from the filters yields a savings of $1.31/lb or a $114 million annually.
Another major O&S cost savings is realized by the use of regenerable filter systems.
Regenerable filters lower/eliminate filter change requirements, thus reducing the
logistical supply and disposal burdens associated with current filter systems.

OSCR efforts In the decontamination area focus on eliminating environmental,
storage, and disposal problems. Current efforts include development of an
environmentally safe replacement for DS2.

DUAL USE

CB detection and protection are a specialized subset of a much larger
environmental health and safety area. All CB detection and protection technologies can
be modified to address the larger picture of environmental health and safety. The
ability to detect, Identify, locate, and quantify both Industrial hazardous and medically
infectious materials Is highly desired by the commercial sector.

Opportunities to transition detection technology to commercial use hold promise
for air monitoring, stack monitoring, water quality monitoring, site monitoring, process
control, site abatement, toxic waste disposal, clinical diagnostic monitoring, and
operating room monitoring. Over the next ten years, most, if not all, military technology
for CB detection Is expected to transition to the commercial sector for use in
environmental health and safety.

There is a high potential for commercial applications of enzymatic
Sdecontaminants, Including environmental cleanup of pesticides, toxic waste, and

cleaning/reclaiming the equipment/site after the cleanups.

EMERGING MILITARY MISSION

The Army's role in Operations Other Than War (OOTW) is Increasing. In July
1994, the Center for Army Lecsons Learned (CALL), U.S. Army Combined Arms Center

Pl (CAC) released a booklet Identifying a number of tactics and shortcomings in OOTW.

Technologies In the NBC mission area will focus on meeting this emerging
mission. The checkpoints in foreign lands -- used for inspections of vehicles, packages,
and/or persons -- will employ stand-off sensor technology to detect explosives in
chemical or biological weapons. Checkpoints will have the ability to employ smoke
grenades to screen In the event of sniper fire. The Less-Than-Lethal technology
contributes advanced dot control agents to control small unruly crowds. Personal
application of LTL technology to disable hostile Individuals with no permanent physical
damage under the new measured response Rules of Engagement (ROE) will also be
addressed.
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SUMMARY

The NBC RDA stratogy provides capabilities which overmatch the NBC threat
and protects our forces. It also reduces the number of end items, the reouirements for
manpower and logistics, and cost (Figure P-25). This strategy focuses oni products
which provide versatility, deployability, and survivability--all of which contribute to Land
Force Dominance in the 21 st Century.

PROTECTING THE FORCE INTO THE 21st CENTURY
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SECTION 5

TRAINING

"When weapons of mass destruction are used, extensive destruction and mass casualties
can result. Only cohesive, disciplined, physically fit, and well trained units can function in this
environmentL"

FM 100-5, Q= June 1993

GENERAL

The Army's NBC training strategy remains focused on providing our soldiers
realistic and environmentally safe training to improve soldier readiness to fulfill their
mission of Land Force Dominance. There are numerous components of this strategy

* :(Figure P-26). Developmental efforts for simulations, simulators, arid training devices
focus on integrating NBC into all facets of training.

.1

Figure P-26

SIMULATIONS AND WARGAMING

Simulations and wargaming, in conjunction with doctrine and training
modernization, can Identify capability gaps and assess new and evolving doctrine.
Advanced simulations enable developers to evaluate new NBC defense technologies in
the context of a variety of operational scenarios. These reduce risk and aid priority
setting, both desirable during periods of decreased funding.

ANBACIS uses simulation to support decision-making by battlefield commanders.
ANBACIS hazard plots provide much useful predictions for nuclear, biological and
chemical attack hazard areas than do the current manual STANAG/ATP-45 plots. The
former generates smaller and more accurate hazard areas, allowing battlefield
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commanders to use more maneuver space without going into higher (and more

burJensome) levels of protection.

TRAINING AIDS AND DEVICES

The Army requires development and acquisition of the following training aids,
devices, simulants, and simulations to support training in NBC and smoke conditions:

Radlac Training System (MTS). The RTS Is the umbrella system for
future radlac training devices. Projected fielding date is FY 96.

Chemical/Biologicsi Agent Delivery System (COADS). The CBADS
disperses simulants during training exercises in a safe manner. This program is not
funded.

Chemical Simulation (CHEWSIM). This computer simulation Is
compatible with the *family of simulations" concept for training commanders and staffs
in the full integration of NBC events. The simulation encompasses the use of a tactical
maneuver simulator and the Chemical Corps Unit capabilities. It is currently being
developed to enhance Brigade/Battalion Battle Simulation by the National Simulation
Center, Combined Arms Command Training.

XM83 Hand Grenade, Training Smoke and XM8 Smoke Pot, Training. __-
These smoke systems offer environmentally safe training in the employment of smoke
hand grenades and smoke pots. Projected available date is FY 96.

XM89 infra-Red Defeating Smoke System (IRDSS) Trainer. The IRDSS

Is a surrogate munition which replicates smoke effects of the IRDSS. The training
round is more environmentally safe and costs less. Projected available date is FY 95.

M82 66mm Smoke Grenade, This single training grenade, used in
conjunction with the Combat Vehicle Defensive Self Screening System, simulates all
types of grenades, thus reducing costs. Projected availability is FY 95.

Simulated Area Weapons Effects, Radio Frequency (SA WE-RF),
Global Positioning System. This tacticai training system produces NBC casualties via
a radio wave contamination zone. Projected availability is FY 95.

Biological Integrated Detection System Simulator (BIDSS). This
system provides realistic means to train biological agent detection In a simulated
biological environment. Protacted availability Is FY 95.

Chemical Detection and Alarm Training Simulator (CDA TS). CDATS
provides embedded, realistic training capabilities, in a simulated chemical environment.
Projected availability date is undetermined.
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Troop Proficiency Trainer (TP7T. The TPT provides NBC reconnaissance
specialists comprehensive sustainment training on the FOX Phase IIl vehicle platforml,
thereby reducing training hardware and software cost. Added training components will
be:

* Fully embedded i.e., training supported by components and software
residents on the vehicle system;

• Appended, I.e., training using hardware strapped-on hardware to existing
components when needed and removed when the components are not needed;
and,

, Umbilical, i.e. physical connection to external components (computer,
communication system, or Instructor/operator console) are required. Projected
availability date Is yet to be determined.

This training section covers the areas specific to NBC. For further information
about Army-wide training Initiatives and issues, and detailed explanations of fielding
and funding status, consult Annex R (Training) of this document.

Realistic training under simulated NBC conditions is necessary to ensure the ArmyO is "NBC trained and ready'. The best equipped force in the worid demands world class
training to maintain its combat edge. Our efforts to modernize NBC training hardware
and software are essential components of that training.
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SECTION 6

CONCLUSION

"7he continving worldwide trend toward Increased proliferation of weapons of mass
destruction (WMD)...rmakes it imperative that U.S. (and coalition) forces be prepared to
conduct operations in a nuclear, biological, and/or chemical (NRC) environment....

Report of the Defense Science Board
Task Force on Readiness, June 1994

While the probability of large scale nuclear warfare has diminished, the
probability of more dangarous threats from a multitude of sources is increasing. Many
nations have, or are acquiring, nuclear, biological, and chemical systems and
components. These components can be stored, updated, and moved relatively easily,
and securely. They constitute considerable threats. Modernization of our NBC
capabilities is essential in order to Protect Our Force projection Army, and our nation,
against these often unpredictable and clandestine, but no less menacing threats. Our
modernization efforts aim to achieve (Figure P-27):

WAFIGHTING CONCEPTS
AND DOCTRINE

Figure P-27

Solid NBC defense and smoke warfighting concepts and doctrine,
grounded in the doctrinal tenets of initiative, agility, depth, synchronization and
versatility;

Tough realistic training that develops competent, motivated, and disciplined
leaders and soldiers skilled in essential competencias, and capable of
performing combat and OOTW missions in support of joint and multinational
operations;
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A "lean and mean" NBC defense and smoke organizational design that is
modular, flexible, rapidly deployable, and tailorable to enhance joint and
multinational operations;

The incorporation of advanced technologies in continuous equipment
modernization to improve fo='ce protection against WMD; and,

*An RDA effort focused on user needs.

Investment in NBC defense readiness is key to deterring the proliferation and
use of WMD by potential adversaries. The pace of technological advances, coupled

"4-1 with the proliferation of WMD, challenges the Army to maintain overmatch capabilities in
NBC. Our current NBC defense investment strategy focuses on the development of
systems and technologies to correct the most serious battlefield deficiencies within
force structure and budget constraints. However, clearly increased investment in NBC
modernization Is necessary to ensure that we field sufficient NBC systems and
capabilities to retain our deterrent and combat edge well into the 21st Century.

"Whether or not gas will be employed in future wars 19 a tnatter of conjecture, but the
effect is so deadly to the unprepered tht we can never afford to neglect the question.

GEN John J. Pershing

1920
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ANNEX 0

COMBAT HEALTH SUPPORT

SECTION I

INTRODUCTION

The Army Medical Department (AMEDD) modernization program is impelled by a
number of imperatives, all based on the AMEDD battlefield rules. The most important
imperative, however, is that of providing an integrated Combat Health Support System
(CHSS)--from the battlefield to the sustainment base within the continental U.S.--or
soldiers. The AMEDD modernization imperatives are depicted in Figure Q-1.

AMEDD MOD N!ATION IMP3RATI ES

727
alth ned/ Deployable

e I Resea d evelopm t

Health Car fl.he inen al e ates for
Bien fie ries

Nationa.2 nd H;ma tarian Assi '

Civil Disturbance and National Disasters
Figure Q-1

The CHSS must provide a healthy force (;apable of rapid, worldwide deployment,
and must be able to protect, project, and sustain the soldier during war and Operations

. Other Than War (OOTW).

The goals of the CHSS are:

• To reduce the incidence of disease and nonbattie injury through sound
preventive health programs;

Q-1
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To deter the deleterious effects of chemical and biological warfare through
inmmunization and pretreatment;

To provide medical and surgical treatment for illness and injury;

* To evacuate patients to appropriate medical treatment facilities;

. To sustain military effectiveness under mental c.,id physical stress;

To sustain soldiers on duty or promptly return to duty those who have
recovered; and

* To maintain a robust arid aggressive science and technology base to
enhance all capabilities related to both health and the delivery of health care.

The CHSS is a seamless continuum of health care from the foxhole to the
sustainment base within the continental U.S. This system requires the practice of
prevertive medicine to sustain the hea"h of the force, as well as the capabilities to
deliver far-forward, prompt medical/surgical treatment of life-threatening injuries via
standardized modular medical units aid organizations throughout the division, corps,
and echelons above corps. Thic system also provides the Standardized Medical
Evacuation (MEDEVAC) units with air transport as the primary means of evacuation;
responsive, deployable hospitals designed and structured with modules; and enhanced
ancillary and functional support systems with standardized modules and state of the art
technology. The system must simultaneously provide combat health support to
deploying forces; provide health services within the continental U.S.; establish a
medical support system within emerging theaters of operation; and later, provide
combat health support in postcrisis/war reconstitution, redeployment, and
demobilization phases of military operations. Equally important, the system must
provide health support during Operations Oth;er Than War; e.g., disaster reliif,
assistance to foreign nations, support to domestic civilian authorities, and
peacekeeping and peace..enforcement activities.

The array of CHSS organizations and services in theater is contingent upon the
number of ground forces de.loyed. Further, the System is tailored in consonance with
the joint planning responsib~lities to sister Services and to host nations. Medical

, organizations must synchronize and coordinate their capabilities in order to sustain and
man the force. Advanced technology and assured communications are essential for
success of the CHSS; these reduce mortality and morbidity rates and increase
battlefield survivability, These characteristics of the CHSS, appropriately modernized,
assure the delivery of the best medical care in the world to our soldiers.

~ Q-2
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SECTION 2

"WARFIGHTING CONCEPT

The warfighting concept is the foundation of CHtSS. doctrine and the
organizational designs required to support a U.S.-based force projectiun Army. This
concept fully supports the AMEDD battlefield rules shown in Figure Q-2.

Battlefield Rules
(Order of Precedence)

1 Maintain medical presence
.with soldier

2 Maintain health of command

3 Save ictes

4 Clear batijefield
5 Provide state of tne art care

6 Ensure early return to duty

Figure Q-2

These rules provide the basis for medical support to conserve the fighting
strength and thus assist the Army in achieving its warfighting goals. Medical soldiers
deploy with cvmrbat forces and employ state of the art medical care to maintain the
health of soldiers and save lives on the battlefield. The AMEDD maximizes the use of
Aciive and Reserve Component assets, both of which are capable of rapid expansion,
to respond to myriad contingencies. Both components function well in joint and multi.-
national operations. They are equally committed to preserving the health of our fighting
forces and all eligible beneficiaries during war and peace.

Threat

The economic power and influence of developing and newly industrialized
nations will continue to grow. Centers of power, both global and regional, cannot be
measured solely in military terms. Nations will pursue their own political, ideological,
and economic interests and may become engaged in direct or indirect competition and
conflict with the U.S. More nations have acquired significant numbers of modern, lethal,
combat weapon systems; developed very capable armed forces: and become more
assertive in international aifairs. Political, economic, and social instability, as well as
religious, cuitural, and economic competition, may eventually erode the influence of the
U.S. and/or the influence of traditional regional powers over their neighbors. The
emergence of political will and econornic strength may encourage less well-developed
nations or nonstate entities to develop or acquire modern military weapons (including
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nuclear, biological, and chemical weapons). Such conditions significantly raise the
potential of internal conflict and armed confrontations in developing regions of the
world.

The AMEDD views the threat from two perspectives. The first view is similar to
that of the Army; that is, the enemy's capability to disrupt combat health support
operations on the battlefield. The second perspective stems from the AMEDD's
responsibility to anticipate and prevent, as much as possible, the degradation of
soldiers' health and performance due to environmental hazards anrd military capabilities.
This is called the "medical threat." Weapons and environmental conditions that
generate casualties beyond the CHSS's capability to provide timel' medical care from
available resources are considered significant medical threats, for ..Jch conditions can
produce qualitatively different wound or disease processes. Elements of medical threat
are listed in Figure Q-3.

Elements of Medical Threat

Naturally occurring infectious Environmental extremes and
diseases (endemic diseases) occupational hazards

Battle injuries Biological warfare

Chemical warfare Directed energy weapons

Blast effect munitions Combat stress and sustained
operations

•Flame and ii cendiary weapons 1 Nuclear weapons

Figure Q-3

Medical Capabilities

Combat health support organizations provide a searnless continuum Uf care from
a soldier's point of disease/injury to the sustainment base. This system comprises
integrated medical functional areas which provide health care in war and in Operaticons
Other Than, War. These funcional areas consist of modularly designed organizations

with the capability of being task organized and employed in incremental packages.
This enables rnenc-a.,l planners arid commanders to establish a medical system that
provides continuous medical management throughout all levels of car,, and evacuation.

ý1": Medical organizations, arrayed across the battlefield, provide progressive levels of
health care capabilities. More, and better, capabilities are needed. The capability
"afforded by advanced medical diagnostic ccm,'nications fo, combat casualty care in

,' ..,,1 the future will likewise afford soldiers state of the art medical treatment despite the
absence or shortage of medical experts on the battlefield or in remote areas.
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To support the combat health support concept from the combat health support

O perspective, the following prioritized operational capabilities must be addressed.

"Treatment of Battlefield Wounds, Injuries, and Diseases

Rapid location and acquisition of casualties, combined with prompt, effective
resuscitation and early surgical management, reduce killed in action and died of
wounds rates. Improved methods of physiologic resuscitation, improved diagnostic and
treatment capabilities at unit level and area level treatment facilities, and enhanced
enroute medical care during evacuation reduce lost duty time for minor
illnesses/infectious diseases. There is a need to evaluate the impact of ocular I$ser
exposure and strategies to minimize the performance degradation from such injuries as
well as devices designed lo protect against laser effects on the eyes. Integration of
advanced medical diagnostic communications for combat casualty care and automated
medical records will reduce mortality ind morbidity.

Patient Evacuation

The AMEDID must provide a seamless MEDEVAC system throughout the
operational spectrum, including Opurations Other Than War, combat search and
rescue, and shore to ship MEDEVAC. Ground and air evacuation platforms must
provide continuous MEDEVAC support in all environmental conditions. Ground and air

d JI. evacuation platforms must communicate with supported and supporting units as well as
with the medical infrastructure, and must have the capabilities to plug Into and maintain
situational awareness on the digitized battlefield. Medical evacuation organizations
must be modular In design. Medical evacuation units must also provide state of the art
medical care compatible with the medical structure on '.he battlefield, and must provide
aviation medicine support to attached units. Ground and air evacuation platfor ms
iequire Increased patient iransport capacity plus enhanced enroute monitoring and
treatment capability through the integration of advanced medical diagnostic
communications for combat casualty care.

Preventive Medicine

Tfhe preventive medicine system must improve soldier sustainability through the
prevention of endemic disease or injury from environmental, occupational, and
biological and chemical warfare agent hazards. The preventive medicine system must

be modular in design to provide a comprehensive support package adaptable to a
continuum cf operations. It must conduct disease survwillance from the forward line of
troops to the continental U.S. using state of the art autoni•tion and communication
systems to produce a real time, tactically significant disease profile. Preventive

medicine must provide versatile, mobile, and enhanced disease vector control support
to reduce vector-bcrne diseases in a th!ater of operations. Finally, it must provide
rapid arid comprehensive environmental monitoring to assess acute and chronic health
risks encountered during military i.perations.
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Far-forward Surgical Support

The requitemient to project Surgery forward incruases as a result of the extended
battlefield. Highly mobile forward surgical teams are required to perform Urnont
resuscitative surgery for casualties who require surgical stabilization prior to turthier
evacuation. Forward surgical teams require imiproved sThelter systems that allow
strategic deployability and quick set up and a rapid response surgical capability under
environmentally-controlled conditions. Forward surgical ttoams require future
tuchnology insertiurn, including advanced medical diagnostic comm~runications for
combat casualty care and assured communications.

Advanced Medical Diagnostic Cornmu nications for Combat Casualty Care

Health ca~-e personnel at all echelons miust be ablG to communicate with one
another by audio, video, and other torm-s o', electronic media. THis provides maximum
use of expert consultant skills, diagnostic capabilities, anid trcatment regimurns, and
improves the speed of irnpiementing state of the art reS;USCitatiOn (limnitod by the
enviroorrnont), care, and evacuation. Integrating existing and emerging information
technologies into the patient care systemi, bz~tlririing with the individual soldier and
continuin, throughout tho health care continuum, allows the AMEU)D to project expert
preventive medicine and treatment, thus improving the sustainability of the luture force.
In addi~on, health caire in Operations Othor Than) Wa~r is enhanced via these
techtnological innovations interconnecbod by a conipreh~nsivo communication network.

Combat Health Logistics System and Blood Manageranierit,

The Combat Health Logistics System moust b,: miodular to provic;ý the necessary
flexibility, mobility, and increased capabilities required tzý s)upport a lorc-,L projection
Army. The systern must be anticipatory and pr'oject its ~ULppoAt Wo 1multiplIc locati1on
through split-based operations. Division level class Vill sup'port ir'cludos rý,ceipi.,
storage, processing, disposal, and distribution ut medical rriatoi iol; unit le,ývel mre& ical

maintenance; throughput of blood products: and single/mu liivit,,Ion ol..V1,oal fabr ication
anidrepair. Corps and echelons above corps support inotiidez roco~il::t, .,torzige,

proessngcontracting, dsoanard distribution of medlicW atoll uni and direct
supportlgoeneral support level medical maintenance; blood distriblu 'iun and U10h limited

capability to collect blood; single and multivision optical fah:ricaitior nd repair; medical
gas prodJuction and dJiStributon an Uh buidn oI moia onL)~srsp
packages. The Com1 bat Health Logistics System must centrE.l%: manziqOe critica~l Class
VilI itemns, patient movement equipment, blood productLs, medical rraii r,ýna rice, and
Class ViIl ountracting. It must coordinate logistics and transportation ~updwith non-
medical logistics organ ization s for all medical logistics activities within iareas cf
operations. It must support reception operations for prepositiconed ;1float medical
materiel at ports of debarkation.

The Combat Health Logistics Systemn must employ state ofj th, e art, s;tandardized
medical logistics informiation management and communication sysl.em.n-n to facilitate total
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asset and in transit visibility, automated transmission of optical fabrication requests,
AM 'management of blood and blood products, management of medical equipment

readiness, and management of captured enemy medical materiel and equipment.
';I -Thh-.se systems must be compatible with, and connected to, all services to accomplish _

the single integrated medical logistics management mission of the AMEDD.

Battlefield Hospitalization

Hospital care must be provided to all classes of patients across the operational
continuum, including the unique medical aspects of Operations Other Than War.
Inpatient medical and surgical services plus outpatient ciinic and consultant services on
an area support basis are required. These services must be based on task
organization to support rapid incremental deployment and split-based operations.

A" Electronic transmission of medical records and other information, both externally and
internally, is essential. The requirement exists for state of the art health care systems
to interface with all echelons of care, including fixed medical treatment facilities within

74 the CONUS. (jontinued development is required to reduce the weight, cube, and
49 logistic requirements ot Tables of Organization and Equipment (TOE) hospitals.

Medical Command, Control, Communications, Computers, and Intelligence (C41)

The requirement to provide, a strategically deployable, seamless, integrated,
state of the art system of combat health support In support of joint and multinational

'Afoices, across the entire operational continuum (including Operations Other Than War)
and in split-based operations, on a continual operational basis, means the system must
have appropriate and adequate C41 capabilities. Further, this system requires combat
health support staff representation at all Army command levels. Finally, C41 must allow
horizontal technology insertion Into all organizational designs, including advanced
medical diagnostic communications for combat casualty care.

Medical Laboratory Support

.Medical laboratory capabilities must be modular in design and retain the
adaptability and flexibility necessary to support split-based operations, Operations
Other Than War, and force projection. Combat health support within the division
requires some laboratory capabilities, including analytical procedures and blood
pruuucts, in suppuoil dase diagnosis, patient ronio0aI1y, IaIUw oulyIkdI ,usIation.

At corps and echelons above corps, laboratory support is by necessity more extensive
and must provide appropriate capabilities to prevent or minimize the effects of endemic
diseases (including sexually transmitted diseases), hemorrhage, injury, and the medical
effects of weapon systems.

The Area Medical Laboratory is an independent laboratory with capabilities to
identify and evaluate health hazards, within an area of operation, through the use of
unique medical laboratory analyses and rapid assessments of endemic diseases,

92= environmental and occupational health threats, and biological/chemical warfare agents.
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The Area Medical Laboratory's analytical, investigative, and consultative capabilities
must provide responsive medical assessment and field confirmation of medical threats,
infectious agents, and other hazardous substances. The medical laboratory support
system must exploit state of the art science arid technology to provide a tailored
package of analytical capabilities in a multidisciplined array of services and professional
consultations to sustain the health of our forces.

Provision of Combat Health Support in a Biological/Chemical Environment

The hospital system must be capable of operating in biologically and chemically
contaminated environments. The biological/chemical environment inhibits markedly our
combat health support operations, seriously degrading the ability to triage, diagnose,

and treat casualties while in current protective equipment. Further, contamination
renders medical equipment and supplies unusable. Collective protection shelters can
reverse or ameliorate such adverse conditions, and must be available to provide
protection to patients, hospital staff, and medical equipment. Decontamination of
patients by current methods is slow, labor intensive, and may aggravate injurius, all of
which reduce the quality of care.

Dental Services

Dental units must provide oral health care across the operational continuum,
including Operations Other Than War. They must ensure soldiers have the highest
possible level of dental fitness, and they must prepare soldiers for deployment. Dental
units must be modular In design for task organization, strategic deployability, tactical
mobility, seamless split-based operations, and deployment as functional emulative
increments. Far-forward and adequate care is required to ensure rapid return to duty
(vice evacuation). Dental units augment medical assets during combat and mass
casualty situations. Dental corps officers and noncoommis..ioned officers provide
technical supervision, planning, and training guidance for dental assets located in the
medical command, medical brigade, and medical group in peacetime and during all
phases of military operations. Dental units require state of the art communication,
information management, and computer systems. The leader development process
must be sustained.

Combat Stress Control

Combat stress control operational capabilities require tar-forward prevention of,
and early intervention treatment for, combat stress throughout the continuum of
operations. Prevention of stress-induced error, disability, and misconduct, during and
after war and Operations Other Than War, requires ongoing command consultation,
company level stress monitoring and unit debriefings, and immediate far-forward
intervention and treatment of stress cases. Combat stress control organic to
divisions/brigades and corps level area medical support tequire tactical mobility,
telecommunications, and advanced bioteedback capability. Effective combat sAress
control requires that Army stress control activities be conducted rMulinely with
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supported units in training and in garrison, including assistance to unit family support
groups.

Veterinary Services

The Army Veterinary Corps is the Department of Defense executive agent for all
theater level veterinary services and support. Comprehensive veterinary medical and
surgical programs are required to maintain the health of Government animals. Training
of animal handlers, plus assessment, prevention, and control of militarily significant
animal disease (zoonotic) threats are necessary attributes of a thorough veterinary
preventive medicine program. The treatment of Government animals for biological and
chemical injuries requires comprehensive monitoring and diagnosis. Veterinary
Inspections of subsistence at points of origin, Department of Defense (DoD) operational
rations, commercial food, water, and ice ostablishments, and surveillance of
biologically/chemically contaminated sub.istence are required throughout areas under
the cognizance of the CHSS.

Summary

The warfighting operational requirements highlighted here require solutions
involving doctrine, training, leader development, organization, and materiel (science
and technology). Since the thrust of the Army Modernization Plan is materiel, Figure
0-4 depicts the crosswalk among the Army modernization objecivves, the operational
capability requirements of CHSS, and the science and technology areas of CHSS that
will produce future materiel remedies. The information in Figure Q -4 is amplified in
Sections 3 and 4; they focus on current force assessments and projected programs of
the AMEDD's operational capability requirenments.
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AMEDD Prioritization Crosswalk
Modernization Operatioral Capability Scionce and Technology Areas
Ubjective Requirement ___________________

Project and sustain Treatment of battlefield Combat casualty care, infectious diseases,
wounds, injuries, and advanced medical diagnostic communications for
diseases combat casualty care, soldier protection,

_________________sustainment, and enhancement
Project and sustain/ Patient ovacuation Combat casualty care, evacuatioo platforms,
protect the force soldier protection, sustainment, and enhancemeont
Project and sustain/ Preventive medicine Infectious disaases, medical biological defense,
protect the force medical chernical defense, soldier protection,

________________ ___________________sustainmeont, and enhancement

Project and sustain Far-forward surgical Advanced medical diagnoslic communications for
support combat casualty ca!., comnbat cas'jalty care,

___________improved shelter systems for all enviro'nmewnts
Project and sustain/ Advanced medical diag- Assured communication, combat casually care,
protect the force nostIc communications for immediate position locators, distant physiologic

combat casualty care monitoring
Project and sustain Combat Health Logistics Combat casualty care, assured communication

System and blood
______________management ______________________

Poetand sustain Battlefield hospitalization Combat cosualty care
Project and sustain Medical command, Assured communication, advanced medical

control, communications, diagnostic communications for combat casualty
computers, and care, solder protection, sustainment, and
Intelligence enhancement

Project and sustain/ Medical laboratory support Infectious diseases, medical biological defense,
protuct the force - .medical chemical defense
Project and sustailr' Prowislo 1 of combat health Chemlically/lbologicaliy protected DEPMEDS,
protect the force sai~port In a biological/ chemicallbiological protection system, manage

__ _-chamicalenviroriment caoualty
Project and s~iitailrd Den1tal UNrIces Ccmbat casualty care

Hprote-t the foruo
Project and susatiri/ Combat .stirmse~ control Soldier protection, sustalInment, and enhancement
prot t the force_____________________

Projwtaind sustain/ Votedn~ary services Info~ctous diseases, medical biological defence,
prtc fh orcA? medical chemical defense

FigJi.ire Q.4
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SECTION 3

CURRENT PROGRAM ASSESSMENT

An assessment of CHSS capabilities as they support Force Package 1

requirements is depicted in Figure Q-5. The parameters of the analysis were
constrained to address battlefield needs in doctrine, training, leader development,
organizations, and materiel (science and technology). The assessment was further
constrained to enhancements or requirements essential to health care on the
battlefield. Capability assessments are categorized as near-term (FY 95-96), mid-termn
(FY 97-00), and far-term (FY 01-09) and are rated:

RED - No capability exists, or is insufficient to defeat the threat or provide the
required support;

AMBER - A limited capability or quantity exists to perform the mission: and,

GREEN - Adequate capability and quantity exists to perform the mission.

Current Force Assessment

Treatment of Battlefield Wounds, Injuries, and Diseases

The combat lifesaver program has already improved early casualty care, but it
requires continued emphasis to ensure viability. Currently, there are no resuscitative
oxygen-providing fluids far-forward to treat profound shock in hemorrhagic casualties;
this deficiency equates to high mortality. Moreover, immediate trauma treatment suffers
due to insufficient medical sustainment training of combat medics, insufficient quantities
of training packages, and the limited number of medical corps officers with both training
and experience at the brigade level. Levels I and il facilities lack diagnostic capabilities,
sufficient medical provider training, and access to medical intelligence about the area of
operations. Continued research is required to tully characterize cellular and organ
effects of exposure to directed energy, including laser, microwave, and particle beam.
Current paper medical records are frequently incomplete, lost, or unavailable when
required. Thus, essential medical information about deploying soldiers is frequently not
available. Also, a complete doctrine on combat health support in Operations Other
Than War and joint/multinational operations is not available. Finally, communications
capabilities are inadequate; they are neither sufficient nor compatible.

As



Combat Health Support System Capabilities
Modernization Operational Capablility Near-Term Mid-Term Far-Terra
Objective Requirement (FY 95-96) (FY 97-t00) (FY 01-09)
Project arid suistain Treatment of battlefield wounds, AMBER AMBER AMBER

iniuries, and diseases ______ ____

Project anid sustain/ Patient evacuation AMBER AMBER RED
protect the force_______

Project and sustain? Preventive medicine

Jprotect the force Infectious disc ise3/environ-
menital injury/occupational

hazards AMBER AMBER AMBER
Develop biological/chemnical
agent preventive measures

Biological RED RED AMBER
Chemical AMBER AMBER AMBER

Project and sustain Far-forward surgical support AMBER AMBER GREEN
,,IProject and sustain/ Aavanced medical diagnostic
protect the force communications for combat RED RED RED)

casuat are
Project and sustain Combat l-ialth Logistics System) AMBER AMBER AMBER

and blood management______

Project anid sustain Battlefiold hospitalilzation AMBER AMBER AMBER
Project and sustain Medical command, control,

communioations, computers, and AMBER AMBER AMBER
intelligence ______

Project and sustain/ Medical laboratory support AMBER AMBER AMBER
protect thle force __________________ ____________________

Project arid sustain? Provision of combat health support
protect the force in a biological/chemical A M BER AMBER AMUL3LR

4-,. ~~~environment_______
*Project and sustain/ Dental services AMBER AMBER GREEN

protect the force ________________ _____

Project and sustain? Combat stress control AMBER AMBER AMBER
I I ~~~~~protect the force________________

*1Project and sustain? Veterinary services AMBER AMBER AMBER
_protect the force ______________________ ______

Figure 0-5

Near-term: AMBER Mid-term: AMBER Far-term: AMBER

Ration,'ale;- This capahihliy is AMBER in the near-, mid-, and far-terms due to thle
lolowngresos:2nudclat cpaL"i'itesto rapidly locate casualis Indequate

Proficiency trainir-,g; inadequate medical corps leader- development and training; lack of
4 ~vcice and data commnunications and integration of technologies associated with

advanced medical diagnostic communications for combat casualty care; inadequate
technological advances app~ied to protection and treatmrent of directed energy injuries;
and inSUfficie~t %diagn)ostic, and resusciltaltive capabilities at Levels I and HI.
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Patient Evacuation
A2111,Limited resources currently exist to provide ground and air evacuation to forces.

However, this capability is quickly eroding as the evacuation fleet becomes outdated
and loses its ability to keep pace with combat units. The majority of the current
aeromedical evacuation fleet consists of UH-1 V helicopters, which are quickly
becoming outdated and over-aged.

Near-term: AMBER Mid-term: AMBER Far-term: RED

Rationale: This capability is AMBER in the near- to mid-terms due to the limited
capabilities of the current evacuation fleet. Changes to organizational design may
occur in the mid-term; however, these changes will not affect the AMBER rating.
Evacuation is RED in the far-term due to lack of funding to modernize both the ground
and air evacuation fleets.

Preventive Medicine

Infectious Diseases/Environmental Injury/Occupational Hazards

The existing preventive medicine system does not contain standardized,
comprehensive surveillance systems to identify health threats rapidly enough to provide

AM warfighters with tactically useful information. The current preventive medicine force is
not organized in a modular fashion to allow for incremental deployment into an area of
operations. Testing equipment is limited in scope. Vector surveillance and control
equipment is cumbersome and requires excessive airframe space.

Near-term: AMBER MAid-term: AMBER Far-term: AMBER

Rationale: This capability is AMBER in the near-, mid-, and far-terrms due to
limited standardized automated disease and injury surveillance programs.
Organizational redesign into modules provides only a limited increase in unit
capabilities.

Development of Biological/Chemical Agent Preventive Measures

The only field chemical agent pretreatment is pyridostigmine bromide, a nerve
agent pretreatment. No effective prophylactic currently exists for other chemical
intoxicants, although research into antipenetrants and globulins continues. Radiation
antiemesis drugs are currently being investigated. Vaccines against validated biological
threat agents have been or are being developed.

Extensive testing to ensure product safety and efficacy (to s;atisfy Food and Drug
Administration (FDA) regulations) impedes the rapid fielding of vaccines and
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A!
prophylactics, allowing at best only contingency stockage. Current vaccines in
production are effective against very few potential biological warfare agents.

Biological

Near-term: RED Mid-term: RED Far-term: AMBEP

Rationale: Biological defense is RED in the near- and mid-terms because

vaccine production for protection against biological threat agents is in an early stage.
FDA approval is a lengthy process. Pretreatment drugs are available in limited
quantities only. Medical defense against known threats requires further research;
bioengineering may produce new threats.

Chemical

Near-term: AMBSR Mid-term: AMBER Far-term: AMBER

Rationale: Chemical defense is AMBER in the near-, mid-, and far-terrms
because we have limited drugs to protect the fighting force from the ellects of ch-amical
agents. There are promising breakthroughs, however, with respect to ')otil
protectant/treatment drugs and topical skin protectants.

Far-forward Surgical Support

Far-forward Surgical Support is essential to resuscitating and stabilizing
wounded soldiers. Current medical organizations possess neither the lightweight
equipment required for strategic deployment nor the treatment capability needed to
provide initial stabilizing wound surgery as far-forward as possible. The concept and
dasign of the forward surgical team (Total Army Analysis 2003) were approved by the
Army Chief of Staff. TOE actions were approved by the U.S. Army Training and
Doctrine Command (TRADOC) and are pending Department of the Army approval.
Shelter requirements are completed, and the chemical/biological protection system will
meet forward surgical team requirements. Currently, no capability exists for advanced
medical diagnostik,, communications for combat casualty care among forward surgical
teams and hospitals in theater or within the continental U.S.

Near-term: AMBER Mid-term: AMBER Far-term: GREEN

Rationale: Far-forward surgery is AMBER in the near- and mid-terms because it
is lin "ted in quantity and capability. Force structure actions and adequate shelter
design improve the availability of far-forward surgical support in the far-term.
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Advanced Medical Diagnostic Communications for Combat Casualty Care
Af Currently, the only capability that exists is off-the-shelf prototype equipment in

extremely limited numbers capable of supporting Operations Other 1 han War.

Near-term: RED Mid-term: RED Far-term: RED

Rationale: This capability is RED in the near-, mid-, and far-terms because
resoUrcing remains unresolved.

Combat Health Logistics System and Blood Management

The Combat Health Logistics System !acks the modularity, flexibility, versatility,
and increased capabilitie3 required to better support a force projection Army. Combat
Health Logistics System units do not have the real time automation and communication
capabilities necessary to establish inter/intratheater links between medical logistics
providers and users. The hardware and software capable of joint compatibility and
connectivity required for a single integrated medical logistics management system are
not available. The quantity and types of materiel handling equipment, plus the
distribution system itself, do not properly support Army, joint, and multinational forces
across the range of operations. Combat Health Logistics System units lack
environmentally controlled and chemically protected shelter systems and containers.

Near-term: AMBER Mid-term: AMBER Far-term: AMBER

Rationale: This required capability is AMBER in the near-, mid-, and far-terms
because the medical logistics structure is not sufficiently modular, flexible, or versatile
to provide mi..ion-tailorable Class VIii support. Real time automation/communication
capabilities necessary to establish inter/intratheater links between medical logistics
providers and users are not available. There are no hardware and software capable of
the joint compatibility and connectivity required for the single, integrated medical
logistics management system.

The lack of total asset and in transit visibility severely hampers the materiel
management effectiveness of the Combat Health Logistics System. Medical logistics
battalions lack advanced cargo handling systems needed to distribute preconfigured
resupply packages. uther shortfalls that degrade medical logistics include: reliance on
transportation assets to support unit distribution; lack of authorized global positioning
system equipment; nonexistent blood substitutes (which reduce dependency on packed
red blood cells and the special handling requirements); and, lack of siandard bar-code
reading systems for support. operations.

Battlefield Hospitalization

The weight and cube of current transportable medical treatment facilities
consume significant strategic lift assets, and virtually preclude rapid deployment arid
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A/
tactical mobility of hospital structure to and within areas of operation. With the early
"deployment and use of forward surgical teams, the requirement for early deployment of

*] hospitals into areas of operations is crucial. Absent such capabilities, battlefield
wounds and injuries may be subject to evacuation delays and require lengthy stabilizing
surgery in hospitals. These hospitals are not designed to support the varied missions
associated with Operations Other Than War and the populations that most certainly will
S be encountered.

Near-term: AMBER Mid-term: AMBER Far-term: AMBER

Rationale: This capability is AMBER in the near-, mid-, and far-terms because
state of the art health care requires increasing amounts of high technology medical
equipment housed in controlled environments. High technology surgical and x-ray
equipment increases cost, weight, and maintenance requirements. Rapid
developments in physiologic, intensife care monitoring of the patient provide earliest
warning of impending complications but require additional staff and increased space
per patic. i. Rapid technological changes roquire constant changes in equipment,
medications (such as new antibiotics), -and shelter systems. Many of these factors6,•, adversely impact rapid strategic deployability and tactical mobility. -

Medical Command, Control, Communications, Computers, and Intelligence

"Current medical command and control organizational elements, groups, dab,

brigades, and medical commands are somewhat redundant in battlefield functions.
Current staffing level.; ol selected medical command arid control units are inadequate.
Medic.:2 command and control units are incapable of split-based operations; they need
to be redesigned fur modularity. Strategic deployability of these headquarters elements
is limited due to weight and cube requirements. These units cannot communicate with
all required elements due to a lack of communication and automated data processing
equipment.

Near-term: AMBER Mid-term: AMBER Far-term: AMBER

Rationale: The command, control, communications, computers, and intelligence
capability is AMBER in the near-, mid-, and far-terms due to inadequately assured

: communications and automated data processing, plus the lack of split-based capability
for combat health support command and control elements.

Medical Laboratory Support

The medical laboratory system lacks a deployable capability to provide
identification and field confirmation of biological or chemical threat agents. toxins, or
other agents of biological origin. The system is inadequately equipped to rapidly
diagnose endemic diseases in deployed forces. Microbiology capabilities in current
Deployable Medical Systems (DEPMEDS) hospital laboratories do not provide required
clinical bacteriology, epidemiology, or disease surveillance data. Analytical
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technologies for the identification and assessment of occupational and environmental1| Ohealth hazards are not currently fielded.

Near-term: AMBER Mid-term: AMBER Far-term: AMBER

Rationale: The medical laboratory is AMBER in the near-term due to inadequate
capabilities to perform the biological/chemical and endemic disease requirements. This
rating remains through ina mid- and far-terms based on anticipated limitations in the
development and transitioi. , technologies that fully satisfy the biological warfare and
endemic disease capalilit, requirements for the Army of the early 21 st Century.

Provision of Combat Health Support in a Biological/Chemical Environment

Current capabilities do not provide adequate protection without significant
degradation in combat effectiveness. The wear and use of protective clothing and
equipment often reduce performance and may cause unintended illness or injury.
Hospitals subjected to biological/chemical warfare would be incapable of continued
performance. Refer to pages Q-32 through Q-34 for the status of the Chemically and
Biologically Protected Shelter, and the Chemically Protected DEPMEDS Modernization.

Near-term: AMBER Mid-term: AMBER Far-term: AMBER

Rationale: This requirement is AMBER in the near-, mid-, and far-terms because
of insufficient funding to procure necessary collective protection for Force Package 1
"DEPMEDS units. Protective cloihing continues to contribute to reductions in
performance and can cause unintended illness or injury. Patient decontamirnation
operations can aggravate injuries.

Dental Services

Current dental equipment sets provide the capability to acconiplish the mission.
However, existing equipment is larger, heavier, and more maintenance-intensive than
desirable; examples are dental x-ray equipment and sterilizers. Existing medicated
intermediate restorative materiel requires special handling and temperature stab:,;'ty.
There is no vaccine to protect soldiers from increased susceptibility to infectious dental
diseases in combat environments.

Near-term: AMBOR Mid-term: AMBER Far-term: GREEN

Rationale: There are insufficient resources available to modernize field dental
units in Force Package 1 or to susain these units once modernized.

Combat Stress Control

Combat stress control modular teams lack communication capability and
appropriate medical equipment sets. Some maneuver brigades lack aoequ'ate organic
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teams. Organization and doctrine do riot fully exploit combat sti ess control unit
capabilities in joint force projection and Operations Other Than War. Combat stress
, control field training lacks neuessary emphasis and interaction with supported field

units.

Near-term: AMBER H,1id-term: AMBER Far-term: AMBER

W Rationale: Combat stress control is AMBER in the near-, mid-, and far-terms
due to the continued lack of communication capabilities, appropriate medical equipment
sets, and absence of organizational changes needed to enable combat stress control
units to operate effectively in the full range of military operations, including Operations
Other Than War.

Veterinary Services

The existing veterinary system was designed to support a forward-depioyed
North Atlantic Treaty Organization force. Communication capabilities do not allow for
spfit-based operations. Biological and chemical detection and treatment of military
animals are inadequate. Current procurement inspections of subsistence at origin are
insufficient.

Near-term: AMBER Mid-term: AMBER Far-term: AMBER

Rationale: This capability is AMBER in the near-, mid-, and far-termns due to the
lack of resources to modernize and support the wartime executive agency requirements
of the Army Veterinary Coups.

1,.1
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SECTION 4

RESEARCH, DEVELOPMENT, AND ACQUISITION STRATEGY

Individual service men and women are the most important, as well as the most
vulnerable, components of military systems and capabilities. They face a daunting
array of challenges that degrade health and performance when engaging in military
operations. In addition to the risk of injury and death associated with highly lethal
weapons, deployment exposes soldiers to incapacitating infectious diseases,
environmental injuries, extreme physical and mental fatigue, and other operational
stressors.

Medical research provides information and materiel to protect, project and
sustain, and treat the armed forces. In peace, medical technology bolsters the
confidence of our alliea and coalition partners, is a critical element of deterrence to
unconventional warfare, and forms the foundation of soldier readiness. It contributes to
national and regional stability by enhancing humanitarian assistance, disaster relief,
and peacekeeping/peace-building operations. In cr'sis, medical technology ensures
threats to the health of the force do not limit military operations. In war, medical
research amplifies combat effectiveness, minimizes casualti's, and reduces death and
disability rates among those who become casualties.

"The Army we are building is not just a smaller version of the Cold War Army-but a
different Army."

General Gordon R. Sullivan
Chief of Staff

The AMEDD's research, development, and acquisition strategy i.3 aligned with
the National Military Strategy. It requires rapidly deployable forces with global respon-
sibilities, and mandates those forces to attain swift, decisive victory with minimal
casualties. Military medical research, development, and acquisition programs are
designed to enhance readiness, increase mission effectiveness, and improve methods
of casualty care. Readiness is enhanced by providing vaccines, pretreatment drugs,
and preventive medicine guidance, all of which allow soldiers to deploy anywhere in the
world despite the threat of infectious diseases, biological/chenii(al weapons, and harsh
climates. Mission effectiveness is increased by reducing the performance degrading
effects of stress and fatigue, by eliminating the health hazards of Army systems, and by
defining the proper wear ( protective clothing and equipment. The mission
effectiveness of medical personnel is enhanced by Medical Logistics Management
(having the right items in the right place at the right timro). Return to duty rates are
improved by providing state of the art treatment of casuAties. Combat casu,;ty care is
improved by reducing the weight and volume, increasing the durability, and enhancing
the capabilities of resuscitative and trauma care equipment. Ths permits life-
threatening injuries to be treated far-forward on the battlefield. It also reduces logistical
requirements, further improving ihe mobility and survivability of medical systems.
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Medical Technological Superiority

The end of the Cold War dictated substantial changes in defense policies and
therefore in military medical research, development, and acquisition. The predictable
conventiona! and nuclear threat posed by the former Soviet Union and Warsaw Pact
has been replaced by eccentric threats emanating from numerous state and nonstate
entities. The threat of large-scale, technologically sophisticated warfare has been
replaced by dangerous threats from new and unstable governments, many with
biological and chemical weapons.

Today's Power Projeclion Army is confronted by a greater potential for regional
conflicts, proliferation of weapons of mass destruction, and ample and wide-spread
availability of advanced conventional weapons. Moreover, the Army will continue to
support Operations Other Than War (OOTW), ranging from continuous, high tempo,
peacemaking operations to humanitarian assistance actions. The future threats and
the future potential for military operations will be characterized in the same way. Thus,
the principal focus of current U.S. military planning is on deterrence and regional crisis
response. The AMEDD supports this strategy by focusing on deterring the use of
biolog'cal and chemical weapons with prophylactic treatment, maximizing the
deployability of soldiers by immunization against infectious diseases found in remote
regions of the world, preparing soldiers to conduct sustained operations in all physical
environments, and developing field-hardened and miniaturized forms of state of the art
trauma care eqJipment.

"... in 1950 it was an act of faith to believe that medical research would benefit
humanity .... Vaccines are now used to prevent polio, rubella, measles, and

hepatitis. ... just as the medical advances of today are based on past research,
the medical advances of the future will be based on the research that precedes it.

The Army must prepare now tor the future."
National Research Council

"Stratecac Technologies for the
Armj, of the Twenty-first Century"

Military medical research, development, and acquisition constitutes a unique
national resource focused on supporting the full ran.-e of military operations by
providing superior capabilities for medical support and services to U.S. armed forces.
Unlike other national and international investments in medical science and technology,
inilitary iiedical research is concerned with preserving uhe couibatant's hlealth au
optimizing mission capabilities. It must solve problems not addressed by civilian
research organizations. Health care delivery in a field environment, far from well-
equipped trauma centers, is central to military medicine but is of little relevance to
civilian researchers. The development of biological and chemical warfare pretreatment
compounds is a unique military requirement. Infectious diseases which are not
common in the U.S. (but are prevalent in countries to which soldiers may deploy) are of
little interest to civilian researchers. Health hazards generated by Army systems that
have no counterpart in industry must be identified by military medical researchers.
Moreover, unlike other federal medical research organizations, military medical
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research, development, and acquisition is oriented around product development. Basic
research in lthe AMEDD must have obvious programmatic relevance. Science and
techr,ology programs are intensively managed to identify candidate solutions to military
operational problems. Military medical research efforts are task organized to exploit
capabilities rather than to sustain scientific disciplines.

Military Medical Research, Development, and Acquisition Organization

Figure 0-6 illustrates the AMEDD organization for research, development, and
acquisition. The functions of product life cycle management from concept to disposal
are managed by the U.S. Army Medical Research and Materiel Command
(USAMRMC). The AMEDD's science and technology program is executed in six
laboratories in the continental U.S. (Figure Q-7). Medical advanced development and
acquisition programs are managed by the U.S. Army Medical Materiel Development
Activity (USAMMDA) and the U.S. Army Medical Materiel Agency (USAMMA),
respectively; both are collocated with USAMRMC at Fort Detrick, Frederick, Maryland.

Organization for Military Medical
Research, Development, and Acquisition

SU.S. Army Medical'
| Command

Comn and !C....rol

AMEDD Center & Schooll USAMRM
|Operational Capability | CommandUSMMand Control 1

* Requirements 7,I

SLaboratories 1 ,..r USAMMDA 1,- USAMMA i-

LScience and Technologyy)..• ýAdvanced Development, tJ=• Acquisition, .",

- Command Authority
-b-Life Cycle Management Process

Figure Q-6
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USAMRMC Laboratories

USARIEM
Nutrition and Pre ven tion
of Environmental Injury

-- • ,---'USAMRiCD

Medical Chemical

Defense

,,:: USAMRIID

Medical Biological
Defense

Fort Detrick, MD

USAISR USAARL WRAIR
Combat Casualty Care Medical Aspects of Infectious Diseases

Burns and Mechanical Trauma Aitlator Performance and Combat Stress
\_. Fort Sam Houston, TX Fort Rucker, AL Washington, DC

Figure Q-7

Medical Science and Technology

The strategic plan for the Army's medical science and technology program is
described in the Army Science and Technology Master Plan. The science and
technology program is divided into five functional areas. These areas provide
comprehensive research programs in infectious diseases, medical/biological/chemical
"defense, soldier sustainnment, and combat casualty care.

Infectious Diseases of Military Significance

The goals of this research program are to protect soldiers from incapacitating,
-infetous diseases through the development of vaccines and prophylactic drugs, and LU

return soldiers to duty through the development of effective drug treatment. Infectious
diseases pose significant threats to operational effectiveness because most Americans
lack natural immunity to diseases endemic abroad. The prevention of epidemic

V .infections in deployed forces is a force multiplier. Immunizations or prophylactic drugs
j given prior to deployment are the preferred medical countermeasures to infection

because they reduce both logistical requirements and personnel turbulence (and thu,
heighten combat effectiveness) in theaters of operation.

"Q-22
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4The focus of market-driven pharmaceutical development has been on diseases
important to the industrial world. Infections prominent in many strategically significant
areas of the world do riot receive attention comparable to the size of the populations
affected. Thus, fundamental insighlt into the biology of the infectiious organism and

human response to infection must be developed through Army-supported research.

Medical Biological Defense

h lie mission of this research program is to ensure the sustained effectiveness oi
U.S. armed forces operating in a biological warfare environment. Research efforts
focus on evaluating threats and developing countermeasures. Vaccine development
has the highest priority because active immunization prior to deployment is the most
effective medical dountermoasure and serves to deter biological warfare. Specifically,
the objectives of this program are to prevent casualties through the use ot medical
count-irmeasures (e.g., vaccines, toxoids, and pretreatment drugs); to diagnose
exposure to biological warfare agents; and to use antitoxins and therapeutic drugs to
treat casualties, prevent lethality, and maximize return to duty.

Med:cal Chemical Defense

The intent of this research program is to preserve combat effectiveness through
the timely application of medical countermeasures in response to chemical warfare
defense requirements. This program has three objectives: maintain technological

X capability to meet present requirements and counter future threats; provide individual
level prevention and protection to preserve the fighting strength; and provide medical
management of chemical casualties (to enhance survival and timely return to duty).
Developing pretreatrnents, protectants, and antidotes, which do not have performance
degrading side effects and are safe and effective, is essential to preserving combat
effectiveness.

Soldier Protection, Sustainment, and Enhancernent

The goals of this research program are to protect soldiers from health hazards
and stresses associated with military operations and to sustain their performance
across the spectrum of military operations. The program focuses on those military
health hazards and stresses that adversely affect the health of soldiers, and thus their
cap-abilifi•s• to complete their missions. Developing strategies to prevent soldier
performance degradation requires demonstrating approaches which remain effective
when used in combination with each other and in realistic operational tests. Research

Id,. ! must provide medically sound, systL, n-safety criteria and exposure standards; methods
-to prevent environmental injury; nut itional strategies to counter meutal and physical

fatigue; strategies to reduce operational stress; and devices to quantify soldier
effectiveness.

1
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Cormbat Casualty Care

The mission of this research program is to employ basic science and technology
to improve methods of, and develop products for, resuscitation, stabilization,
evacuation, and treatment of battlefield casualt;es. The specific objectives are: to
enhance the resuscitative management of trauma care far-forward on the battlefield,
thereby reducing the high mortality rate; to minimize lost duty time from minor battle and
nonbattle injuries; to reduce unnecessary evacuations; and to decrease the resupply
requirements of forward echelons of care. There is a critical need to place easy to use,
iightweight medical materiel as far-forward on the battlefield as possible. Future
devices must apply intelligent systems and virtual reality technologies to triage,
diagnosis, and treatment.

Medical Science and Technology Products

The AMEDD science and technology program provides solutions to battle and
nonbattle medical threats that influence the development of doctrine, training, leader
development, orgarizations, and materiel; all solutions focus on the soldier. Figure Q-8
shows examples of how future medical technologies will enhance warfighter
capabilities.

Future Medical Technologies
a Hormones to reduce mental * Real time soldier

fAtigue effectiveness models for

6 Compounds to enhance tbattlefield visualization

memory . Topical -ompounds to

* Thennoregulation devices protect against parasites

to prevent heat/cold Injury Wourd dressings to
o immune boosters to sustain prevent blood loss and

health during stress accelerate healing

Rations to enhance performance 0 Single-do~E or31 vaccines
to prevent Infectious

Training to prevent disease

Receptor targeted
* Real time medical c' .7sultatio 'i°" immunization against

* Miniature noninvasive medical biological agents
sensors Natural antibodies against

cheirical agents
*iBood substitutes chmia ae.t

Figure Q-8
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Products of the medical research, development, and acquisition process include
information and materiel. Information products include documents such as preventive
medicine guidance for specific countries, environmental exposure guidelines for use by
commanders, and health hazard standards for electromagnetic radiation devices. Such
documents do not require advanced development research and are thus fielded early in
the research, development, and acquisition life cycle. Materiel products include drugs,
vaccines, and medical devices. Some medical materiel products are rapidly prototyped
and fielded within two to three years. However, vaccines requiring Food and Drug

4 Administration (FDA) licensure may take 10 or more years to progress from basic
research to fielding. Figure Q-9 provides a timeline for major AMEDD science and
technology initiatives.
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Medical Advaniced Development

Mwnagernen' of the medical advanced development program is the responsibility
of 1'SAMMDA. An advanced devulopmunt projec' is initiatcd when a product or
ccncept is approved fcr iransition from the medical science and technology program
and terniinales when it is approved fx transition to procurement. USAMMDA is
oroanized into three project management divisions: Applied Medical Systems,
Bicloqical Systems, and Pharmareujtical Systems. Each division is responsible for all
aspects of the acquis;tion strategy for approved development projects within its
functional area, including cost estimates, technical risk assessments, systems
S analyses, testing and evaluation, value engineering, quality assurance, production
planning, and system supportability.

The Applied Medical Systems Division oversees the technical development of
medical equipment used by individual soldiers and field medical organizations. Military
medical devices must be more rugged, durable, and portable than commercial systems,
and must be capable of operation in a biological and chemical warfare environment. All
medical devices must meet FDA standards.

The Biological Systems Division develops and tests biologicals designed to
protect soldiers against infectious diseases and biological warfare agents. Biological
products are developed in accordance with regulations of the FDA, the U.S.:I Environmental Protection Agency, and the U.S. Department of Agriculi~ure.
Development of biological defense vaccines in support of Department of Defense

requirements is done in collaboration with the Joint Program Office for Biological
Defense.

The Pharmaceutical Systems Division develops drugs, antidotes, drug delivery
systems, and decontamination products to counter infectious diseases, protect against

::,: biological/chemical warfare agents, and treat combat casualties. All pharmaceuticalsmust be developed in accordance with FDA standards.

Figures Q-10 through Q-12 list nuar-term, mid-term and far-term materiel
products within each advanced development project management system and science

.•. and technology functional area.
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.4 Near-term Product Availability
(FY 95 - FY 96)

Applied Medical Systems Biological Systems
"Infectious Diseases of Military Significance Medical BioloQical Defense
- Sprayer, Pesticide, Electric, Liquid (SPEL) * Botulism Immune Globulin (Human)
. Pesticide Aerosol Generator, Ultra-low

Volume, Electric Pharmaceutical Systems
Combat Casualty Carp Combat Casualty Care
* Field Medical Oxygen Generating and Antimicrobial Dermal Dressing

Distribution System
* Computed Tomography (CT) Scanner, Field
* X-ray System, Dental, Miniature

Figure Q-10

Mid-term Product Availability
(FY 97- FY 00)

Applied Medical Systems Medical Bioloaical Defense
Combat Casualty Care

Field Anesthesia Machine * Tularemia Live Vaccine
* Armored Ambulance Suite 0 Fever, CMR Extract, Vaccine
* Liquid Oxygen Generation, Production, and

Distribution System Pharmaceutical Systems
Medical Chemical Defjens

Biological Systems Topical Skin Protectant
Infectious Diseases of Military Significance Nerve Agent Antidote, Multichambered
* Argentine Hemorrhagic Fever Live Vaccine Autoinjector

!!•:pff! 4 * Hepatitis A Vaccine (Inactivated) Combat Casualty Care
* Whole Cell Plus B Subunit Cholera Vaccine(ETE Indcatin) •Hypertonic Saline Dextran

(ETEC Indication)
" Whole Cell Plus B Subunit Cholera Vaccine
" ETEC Whole Cell, Recombinant B Subunit Vaccine
* Shigella Vaccine, E. cod/Vectored S. tlexneri
* Tick-borne Encephalitis Vaccine

-Figure Q-1 i
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Far-term Product Availability
(FY 01 - FY 09)

Applied Medical SystemsCombat Casualty Carp, Pharmaceutical Systems
a Cuaw ltd Proesi SInfectious Diseases of Military Significance

Thawed Blood Processing System Antileishmanial Drug, WR6026
Biological Systems • Antimalarial Drug, WR238,605
1nI~Inciou Diseases ofMilitary Sionific e.¢ •Antimalarial Drug, Halofantrine, Prophylactic

I InsectlArthropod Repellent Lotion Antimalarial Drug, Azithrornycin
. Plasmodium Falciparum Blood Stage Antimalarial Drug, Arteether

Malaria Vaccine
* Campylobacter Vaccine Schistosome Topical Antipenetrant
. Chikungunya Live Vaccine Medical Chemical Defense
. Rift Valley Fever Live Vaccine Nerve Agent Antidote, HI-o6
. Detoxified LPS-OMP Meningococcal Cyanide Pretreatment

Group B Vaccine Combat CasuqltCa
. Hantaan M-S (Vaccinia-vectored) Vaccine • Microernoapsulaled Antibiotic,
Medica/ Biological Defense Arnpic Dental
- Botulinum Toxoid .Ge F Micrc .sulated Antibiotic,
- Botulinum Toxoid, ;•e G Cepha.. on
- Botulinum Polyvalent Toxoid, Pentavalent (A-E) Silver Nylon Burn Dressing
- Botulinum Immune Globulin F(ab')2 Heptavalent

(Equine)
- Staphylococcal Enterotoxin B Toxoid,

Microencapsulated
° Cell Culture Derived Smallpox Vaccine (Vaccinia)

Ricin Toxoid

Figure Q-12

Medical Materiel Acquisition and Logistics

USAMMA is responsible for medical materiel acquisition and logistics. Its
Materiel Acquisition Directorate is the primary interface between developmental and
logistical requirements. Three other USAMMA directorates-Maintenance, Engineering,
and Support; Operations and Support; and Readiness Support--provide the fu!l range of
logistical expertise and technical assistance required to ensure that developed items
are fully supportable in the field.

The Materiel Acquisition Directorate becomes involved early in the
developmental process through the Integrated Logistics Element review. Actions such
as maintenance supportability, cataloging and documentation, transportability, etc., are
reviewed for levels of completion/support and risk. After an item attains an approved
Milestone IIl decision, it is transitioned to USAMMA for procurement, fielding,
sustainment, and eventual disposal. USAMMA is involved from the beginning in the
programming of funds, completion of Basis of Issue plans and other authorization
documents, and coordination with customer Major Commands for effective fielding
dates. To complete the final step in the acquisition of new medical materiel, USAMMA
verifies operational and sustainment capabilities with sample data collection on fielded Aft
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systems. This user feedback system produces timely modifications, product redesigns,
or technology upgrade insertions as needed.

Current acquisition projects in the field medical systems line include Deployable
Medical Systems (DEPMEDS), the Army Medical Laboratory, and forward surgical
teams.

DEPMEDS constitutes the AMEDD's field medical hospital equipping and

modernization project. A total of 84 hospitals is to be fielded under this critical
readiness effort. Fielding is to be completed in FY 95; the project then moves into the
sustainment and incremental modernization phase. A depot refurbishnment program
has been initiated and is funded in the Program Objective Memorandum to provide
centralized sustainment management for the materiel.

Sustainment will also be augmented through the procurement and storage of
potency and dated push packages to support early deploying units. Modernization
items such as Computerized Tomography (CT) scanners, air-transportable defibrillators,
internal voice, data communications networks, arid oxygen generation arid distribution
systems are programmed as technology insertions to maintain state of the art health
care on the battlefield.

The Army medical laboratory brings a new capability to diagnose endemic
diseases, biological/chemical warfare agents, and radiobiological!/

'" *1 nvironmental/ocupational health hazards within a theater of operations, thereby

enhanicrqg both the treatment and prevention of these hazards. This multifunctional
organization ,c'rs highly complex laboratory equipment, such as mass
spectrophotometers and gas chromatographies, and functions within a deployable
shelter environment. Fielai,,g is scheduled to begin in FY 95.

The forward surgical team fulfills io AMEDD's need to have a highly mobile,
surgical-intensive organization operating within &rigade and division areas of
operations. The forward surgical team provides more ,,qoonsive resuscitative care
with significant improvements in evacuation capabilities. The forward surgical team
features reduced weight and cube, increased deployability, and ennLined
t:ansportability/mobility. New items, such as oxygen concentrators, draw.-ov'r
anesthesia apparatuses, and soft-wall (tent) sheltering systems, are incorporated in this
new organization. Fielding is scheduled to begin in FY 96.

Medical Modernization Issues

The combat medic relies on many systems developed by non-AMlDD materiel
developers. They are highlighted here to provide a more complete piclure of: the scope
of medical modernization initiatives.

0
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Medical Evacuation

A primary near-term medical modernization issue for the Army is the
*1.ý modernization of the MECEVAC system via:

j.'. • Communications improvements for command and control, medical regulating,
transfer of medical information, and situational awareness;

" Navigation improvements to increase the presence of medical personnel
among soldiers and to improve capabilities to locate casualties; and

Treatment platform advances to ensure the besi possible enroute medical
-are on the extended battlefield.

The ME-DEVAC helicopter, tri, armored ambulance, and the upgrade to the
armored battalion aid station provide MEDEVAC and treatment of the sick and
wounded; transportation of medical equipment, supplies, and personnel; and combat
rescu,".

The UH-GOQ MEDEVAC helicopter (Figure Q-13), in combination with a
developinq concept for a High Capacity Air Ambulance provides Army medical
ce) sonnox projection, sustainment, protection, and maneuver capabilities.
_nhancemeriS over the curient systems include: AN_

, Iommunications equipment: a data bus allows integration of systems that
prov,;.e situational awareness and communications within digital networks on the
future battlefield. This facilitates mission acquisition, patient c- re and regulation,
tur\,ivability, and command and control;

"J Navigatic -equipment: adds the ability to support maneuver forces at night

6-,d in adverse weather whe ,.,rzcise navigation systems and forward looking
inui r,ýd wiil allow first-pa;•s identi",cation and recovery of casualties which
ý,ohar,:e the Ju.ivablity of the ait,'raft ar'd crew;

Medical ciuir.,nent: adds the ability to sustain casualties over longer
evacuation rout ". 2, provides for integration of medical data collection and
transmission; and

Total •yst'im: improves the medical operational tempo, as a consequence of
"ced spital reloc~ations, and enhances medicai resupply capabilities.
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UH-60Q

Figure Q-1 3

The modernized Armored Ambulance (Figure Q-14) and Armored Battalion Aid
Station (Figure Q-1 5) project and sustain the force through:

Improved automotive, electrical, communica'ions, interior design,

environmental support, and machine/soldier interface;

SIncreased rate of speed (allowing mobility equal to supported forces);

Enhanced en route medical care during tactical MEDEVACs; and

*Decreased moitality and morbidity due to faster evacuation.

Armored Ambulance Armored Battalion Aid Station

'C..

Figure Q-14 Figure Q-15

"Soldier (Medic) Modernization

The Combat Medic Vest System, with an earliest availability date of FY 97
(Figure 0-16). is a highly versatile arid durable item which enhances the work
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performance of the combat medic and combat life saver. The Combat Medic Vest
System:

Is compatible with the Load Bearing Vest;

Includes a rear pack that functions independently or in conjunction with the
Combat Medic Vest System; and

increases the medic's ability to move quickly and unencumbered.

/Comnbat Medic Vest Systern•

71/
Figure Q-16

Chemically and Biologically Protected Shelter Modernization

The Chemically and Biologically Protected Shelter (Figure Q-17) is in full-scale
development. The development of a highly mobile, chemical/biological protective
shelter system supports force projection, sustainment, and maneuverability by
providing:

• A chemically and biologically protected shelter area for forward medical
treatment;

A contamination-free and environmentally controlled working area for patients
and medical staff;

• Decreased morbidity and mortality;

Increased mobility of troatment elements which will improve operational
flexibility; and
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A• Decreased frequency of relocation necessitated by chemical and biological
warfare.

The Chemically and Biologically
C hem kcaly and B .D:bgTkally Protected Shelter replaces the obsolete,

P rotbat Shelter insupportable M51 shelter and
accompanying tentage. Two prototypes
underwent customer testing in September
1994. 1 he acquisition plan changed in the
fourth quarter of FY 94. The shelter is now
type classified Limited Production Urgent,
and a limited production contract will be
awarded in the second quarter of FY 95.

A. By the first quarter of FY 97, 152 systems
are to be fielded to Force Package 1. The

,. 7 remaining Force Package 1 requirements
Jj, will be obtained -through a production

Figure Q-17 contract in FY 97 with projected fielding
beginning in FY 98 and ending in FY 00.

There is a requ:rement for additional reseatrch, development, test, and evaluation funds
in FY 96 to meet full production in FY 97.

Ab Chemically Protected DEPMEDS Modernization

The Chemically Protected DEPMEDS Chemically Protected DEPMEDS
(Figure Q-1 8) protects modular personnel
tentage via chemically hardened tent liners
and provides chemical protection to the
hospital unit base of corps level medical
treatment facilities. The Chemically
Protected DEPMEDS:

•j • Completes collective protection
throughout the theater;

• Allows medical operations in a
concamina.ted environment to continue
"for up to 72 hours; Figure Q-1 8

"ii Decreases morbidity and mortality in military operations; and

• Provides ? contamination-free area in which medical personnel can work
;, unencumbered by protective clothing.
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A concept evaluation has been conducted and a Milestone Ill decision is
scheduled for the first quarter of FY 96. This system is scheduled for fielding in the

fourth quarter of FY 96.

Advanced Medical Diagnostic Communications for Combat Casualty Care

A key unfunded medical effort is the AMEOD's Advanced Medical Diagnostic
Communications for Combat Casualty Care (AMDC 4 ) program. This program provides
real time medical situation awareness and casualty care treatment to the warfighter in a
distance and time independent manner. AMDC 4 provides superior medical mentoring,
monitoring, and clinical consultation, and it enhances command and control throughout
the battlefield. Care for the warfighter is substantially improved while medical logistics
support and medical assets are optimized. This program exploits myriad advanced
technological, medical appliques, integrating modalities (combined audio, visual, and
digital advanced technologies) to seamlessly network patient care from Level I division
units to Level V facilities in the CONUS. Together, these attributes project medical care
forward to soldiers where they are deployed.

The ability to virtually project forward the right skill mix and clinical capabilities
greatly enhances the ability to provide quality health care to the soldier. In particular,
AMDC 4 insertion of specialty consultation from an expert location allows valuable and
critically short personnel resources to be dually resourced against deployed and fixed
facility patient loads. AMDC 4 technology is multifaceted with appliques in support of
war and Operations Other Than War, including humanitarian assistance and disaster
relief. This initiative is the medical support complement to the Army's force projection
strategy and fully integrates with the digitization of the battlefield effort.

As shown in Figures Q-20 through Q-23, the AMDC 4 initiative acts as the
umbrella for six different but integrated fielding and sustainment thrusts that cross the
Army medical force structure.
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AMDC 4-Level I
BAS

'1 -,:-7efemenltoring + .

51Ito Level 11 Tek'aonsultation with Levol II

Figure Q-1 9

AMDC4 --Level 11
4from Level IBAS

0 'F$§MC/FS

1 ~LSTA T Tleonulatlon with Levels lit11 V

uJ Figure Q-20
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AMDC 4- Levels Ill/IV

Tel,0onsultation
with Level II

Teleconsultation
Wir' , with L-evel V

co.rn;nunications

Figure Q-21

AMDC 4- Levels V

"Telecon.ultation
with Levels Ill11 V 'Ck

~A

Figure Q-22

*•VLJ. ' ar (I-au' YVvLa.i U I•I~I I•:;Ui.,3 £'•J•JII.4U•3O

This thrust establishes timn critical, distance independent, p'enospitai, dem'and
activated casualty care ment ring and consultation within Level I. Medics within the
combat battalion area will havo the capability to communicate with primary care
physicians and physician assistants. The focus is on rapid, c,,hanced resuscitative

* .i care, coupled with prompt evacuation, and enhanced medical situational awale'ness for
.4 medical decision support and command and control.
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The materiel package includes:

Appique 1: l--Iands-free, two-way radio; Medics' smart pack/global positioning
system and stylus-based computing with local intelligence; and

Applique 2: Text and facoimile data devices at the battalion aid station;
still imagery and motion video medical acquisition storage, and transmitter

I employing SINCGARS.

AMDC 4 2: Mobile Mdical Mentoring Vehicle

Tills thrust provides a highly flexible and mobilp platform for command and
, control medical situational awareness. Dcve!oped as a customized variant of tile
I Army's Mobile integrated Tactical Terminal vehicle, this specially adapted platform

"provides the mobility needed to meet various operational needs as a sending unit, a
receiving unit, or a retransmission unit. It is driven by mission, enemy, terrain, troops,

A .and time. As a sending unit, it will maintain contact with division forces and rapidly
move into areas of high-intensity conflict. As a receiver, it will dock to other medical
assets to assist in the management of patienis far-forward. This send/receive capability
will also provide a capability to provide "tailgate telernedicine."

Additionally, the mobile medical mentoring vehicle will be able to serve a
retransrnissiun capability if needed. This vehicle will provide more robust, higher
bandwidth medical telecommunications with direct-link capability to expert specialty
care physicians at field or fixed hospital levels. On-site live video and high-resolution
still diagnostic medical images can be transmitto ;and received to support more
detailed diagnosis and treatment. The trailer kitsN will be configured to mneet a "go
anywhee, do anything" approach to staging t.) medical speciklty support wheye and
when it is needed. The materiel package includes:

* Platform and trailer transportation;

, Medical imaging work stations soft-copy filmless dsIpkys;

. Satellite transmission and reception capabilities;
I Independent, ubiquitoLu' comrmunicantions ports featLirrng asyrnhro:ous

transfer mode capability;

Full motion medical video and multinedi i transmitter/receiver; and

Medical imaging acquisition system (multi-sensor package).
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AMVDC 4 3: Digital Field Medical Treatment Facility Appliques

This th' ist (. )nsists of three appliques. it includes an Intramrooical treatmer"l
faciiity (comt ..ii supý_rt hospital, forward support medical company, and area support
rnedirJ_ company), a mnedical irnagc and data acquisition system/local area niý;twork,
and a telecormITLIications package or expert "-onsoltation. The transition to iilmless
and paperiess digita! information providos the capability to "save ano carl Y" patient
records. This simpl~ik.s logistics substantially ~nd expedites patient regulating.

Medical treatment facilit-, management and crisis respinse improve with the use
of wireless handheld communiccators. The comnmunication Package provides high data
rate tra'nsmission of all mcdalitiec3 (videIo, audio, and digital) to provide and/or receive
exp'ýrt lirtiaiy care consultation. Thi TOE hospital is ilhe primary source Of specialty
consultants 0n large depkoyinents and is a node ol expert support in Oporations Other

J Thani War. The appliques for tihe combat support hospital/forward support medical
company/area support medlical company include:

*Applique 1: Wireless medicai communications, multi-miodality
iransmitter/receiver for treatment, digital acquisition system, medical image and
data local area network-, full motion viueo transm~ritter/receivei;

* Applique 2: All of the above, robust package; and

* Applique 3: WAirel-ess miedical cornmunicat'l is.

ANIDC 4 4: E::peri Teriiary Ca,-e Host Appliques

This thrust provides full motion video telemediciine capabili'y, enabling experts at
a medical center in the continental U.S. to project expertise to the battlefield.
Ubiquitous communication ports for full modalities (audio, video, and digital), using
satellite or terrestrial communication viodes, provide arnyt.me., anyw'here, direct
interfaces in the f~ture. Communication interfaces with civi~ian medical cer~ters allow
the military to diagnose and trea, thci most viideiy divarse and indlividl.al ,;ases
experienced in the field. Additionally', an electr-onic digital archive for a11 pafent dateý.
augmenits a local area network fo, instan..ineous storage, retriev~al, and dirsplay of

.l patient mnedical data. The package incilvUfS high data rate tcleneomrrnunkcations
transmitter/receiver, imagery locai area ne~work and archiving ý,stem, dligitl! storage

d id trieval, and mudimedia mredical irnaL~e workstations. This is the enabling
package for split-based oper~iions; it further exploits funding sý.ippor-t from
Congressionally dir-ected pa;ýcetime use.

AMiDC4 5: Rapidly Driven Advanced Resea~rch Projects Agency f echnology Inscrtions

This t[hrust provides a gateway into Army mnedicine for rapidly driven Advanceo
Research Projects Agency (ARFA) medicatl technology t,ýse,ý roh (from its biomedical
developm-rent proqrarm). It leverages investments from- the. ARPA pbrograrnr. C'urrently,
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over 20 medically-advanced technological projects with potentiai Army mediral u,;e are

urdergoing research. This thrust is a mechanism to acquire such technologies is they
reach full developme:.t, ,- pruviuos ior rapid transitioning to the field High medica,
Jp-off advr-ced technologies considered for transition includc:

•The pe,so-iai status monitor, which procvides warfighter physiologic

-jm~nitodng data and telemetry;

* The smart !:tter, w[in built-in patient monitoring and telemetry systems; and

* High bandwidth, asynchronous transfer mode, telecommunications r-o' '013
for medical applications.

AMDC 4 6: Telecomriu,-,:cations and Sustainment

This thrust provides teincommurications support and sustainment, inlcluding
Inma.sat, Milsat, and Qumnmercial satellite interfaces. This thrust inr'•uocs operational
costs in the form ot terrestrial communications or satellite use and anticipated repair
actions. The research funding ';ne allows medical image compression studies end/or
altei native comrnunicatiojns systems concept explorationr, through exercise wit. the
battle labs, Louisiana Maneuvers Thsk F,)rce, aind advanced warfighting experiments.

Since telecommunications costs and ,xperimir-t3i are an unp;,ogrammed

requirement, the research fu:nding line pays for two annual global telemedicine

operations, in addition to limited Continental I.S. (CONUS) support until Major Army
Cummands plan and fund sustainment costs of ielecommunicatbons in future Program
Objective Memorandums.
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SECTION 5

.• ~TRAIN~ioS

"" I

The AMEDD supports the modorniz~d force in pea.•Wtime anJý. wartime. As the
AMEDD develops its force to suppoti the Army o; tomorrow, we cannot lose sight o0
how the ;ui rent Army was built. Specifically, the curi,:it Army waL, built on
uncompromising adherence to six fundameital planning imperatives: maintain the

-• quality of the force; maintain forward-looking doctrine; maintain the ippropriate mix of

forces; conduct tough, realistic traiiiinq; modernize continuously to improve warfighting
capabilities; and develop competent, confident leders. These imperatives are
enduring elements because t'-ey ensure the Army will remain a trained and ready force
able to execute its strategic roles in a changing world.Ii Army modernization t;aining is part of a total package teid'ng approach in

support of nev AMEDD materiel organizaticii or systems. Army modernization training4• prepares AMEDD soldiers to successtu~ly accomplish the.ir missions by providing
training on the opq.ration and maintenance of new equipment being field•.d or in new

- doctrhr:. and organizational changes. Continuing development of new equipment
training plans supports the antic~pated fielding of all new materiel systems over the
"near- to mid-terms. This ensures orderly transfer of knowledge about operation and
maintenance of cquipment to the user.

New equipment training and new organization training mat,.rials are integrated
into programs at the institutional training base and at units to implement and sustain
training for newly fielded oquipment. in addition, up-to-•ate training on new systems
being fielded is provided for instructors and key personnel in the training base. The

i AMEDD has streamlined and improvc-ý cs system training plan process to provide
"eariy-on, effective interface among combat, mate,'el, and training dt.,veiopers. By fully
integrating the system training plan process, the training strategies for each materiel
acquisition are fully developed and coordinated, both within and external Lo the
AMEDI;h.

The AMEDD is the proponent for system and noncystern medical training
.devices. System devices are those that support a parLicuiar matpqrel system.
Nonsystem devices support general military medical training, training on two or more
systems, or training on several different types of equipment.

T, i.The development, procurement, and distribution of AM.IDD training devices arid
simuiations are well-planneJ, thoroughly coordinated, and flexible enough to meet the
force requirements. Through effective management and iiegration of training devices,
battlefield simulations, and live-fire exercises, we accomplish Army reediness training

~ objectives.
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Numerous training devices and simulations are in various stages c4 oevetopment
and testing within the AMEDD community. Those which su'vive a procrniza.y' ;voCess
based on overall training strategy and needs will be prime ca.-auccazes tc re-ete
procurement funding and fielding.

Projected Fielding of Training Aids and Devices

Battle Simulations Center

The AMEDD Center and School Battle w,,.: - a n r,; % -'s
located at Camp Bullis, Texas. The mistier, and iznctoe, sr r- r.,cr S•:
provide the AMEDD Center and School an automalec c ;x•$" e,,e-erzxe sw, sotr"
for the conduct of institutional training. The smru,• ios .eai_- ;'e-" s c 'c" - -:
enlisted personnel to practice command and statt teck.n.es amv ma,
resources for medical support during combat opera, on 1i amso pro,•tes a cftn&*,*,Ze,
area for battle simulations and joint medical training The Ce.,ne- ersoartes e aw.. -
interfaces with other TRADOC institutions, heatth scrviicc suppofl ateas reserve
component homestation training, Regional Trairng Sites f,20sa-. anc ,ajrwb a,
combat training centers.

Multi-chambered Autoinjector

A companion traininC device is being developed for the new muthi-chambered
autoinjector. *rhe new device is a single-barrel, dual-chamber autoinjecior to replace
the MARK I Nerve Agent Antidote Kit in FY 97. The soldier carries this device for rapid
intramuscular administration of nerve agent antidotes.

Current Technologies

Interactive Video Disk

Interactive video disks allow individual soldiers to practice job-related analysis1.1 and decision-making skills. They use 1 0-inch laser disks and require the electronic
information delivery system to operate; this restricts use of these products to the
AMEDD Center and School. Once mastered, these disks are easily converted to
'Compact Disk-Read-O()nl1y MN'emory (C'D1-ROM) o Compact DiskIn-ln (C-D-I.Th

.,.• Army has not yet fielded enough CD-ROM systems to exploit this technology.I Computer-Mediated Instruction

Computer-mediated instruction provides self-paced, individual instruction with
immediate feedback. Computer-mediated instruction products are inexpensive, easily
transported, and compatible with commonly available computer hardware. The AMEDD
Center and School developed a small number of cormputer-mediated instr, Iction

AI prooucts for resident training and has recently made them available to the field.
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Creation of these products is time-intensive, even with easy-to-use software. Funds are

available in FY 97 to institute this program.

Multimedia

Multimedia technology integrates training in problem-solving, decision-making,
and other leadership skills into other delivery systems. Technological capability and
hardware for field use do exist because a limited number of prototype products are
currently in development. Once validated and resourced, the number and scope of
multimedia for medical training will increase.

Satellite Training

Satellite training provides simultaneous interactive classroom training to multiple
sites. Such capabilities permit widespread training and assure standard training, which
are both particularly important to Reserve Component and nonresident medical
personnel. Satellite training expands the classroom to the work units. This training can
provule requisdte training prior to participation in hands-on resident training or field
exercises. The technological capability and hardware do exist. The AMEDD Center
and School is participating in a TRADOC pilot project sponsored by the Field Artillery
School.

Future Technologies

Teletraining

Teletraining expands the concept of satellite training through the use of
additional communication technology. High-quality, two-way video/audio transmissions
make the classroom without walls a reality. A current commercial infrastructure does
not exist to support this technology.

Virtual Reality

Sustainment of critical emergency skills and provision of care in high-risk
environments are limited, and surgical procedures are infrequently performed due to
risks to patients and providers. Virtual reality has the potential to allow training in these
situations, while providing a risk-free environment. The curr'ant commercial prototypes
are extremely expensive to purchase and operate. Furthernore, they do not provide
the total immersion into a virtual environment required for the type of training
envisioned. Advances are not expected to bring this immature technology to the
capability required. Far-term innovations may rapidly bring virtual reality to the forefront
of training.
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Electronic Transmission Systems

Electronic transmission systems provide interactive instruction and training
materials to students and unit trainers. The AMEDD Center and School has ani
electronic bulletin board capable of delivering some of these instruction/training
materials. Unfortunately, commercial technology does not allow the type of interactive
access envisioned. Expansion of this delivery system depends on the availability of
commercial technology and hardware. As the information superhighway grows, this will
become a reality.

Asynchronous Computer Conferencing

Asynchronous computer conferencing links instructors and students at multipleI sites via personal computers. While the technology exists, resources are not currently

programmed to exploit this technology.

Electronic Performance Support System

Electronic job aids assist the AMEDD soldiers by providing help, reference,

guidance, and on-the-spot training for individuals when required. These aids will

provide the soldier hands-free assistance while he or she performs tasks. The
technology is emerging to allow voice-activated access to computers. Resources are
not programmed to investigate and exploit these systems.

Advanced Medical Diagnostic Communications for Combat Casualty Care

Advanced medical diagnostic communications for combat casualty care,
currently being developed for far-forward care, incorporates embedded training
capabilities that now offer real time training opportunities to the combat medic. As: } ~development of the system progresses, additional training requirements and changes in lL

existing tasks are likely to emerge. Currently, there is limited capability for the required
iraining.

Q-43



SECTION 6

CONCLUSION

This medical annex describes the Army Medical Department's force
mode, ni _ation strategy and articulates specific goals, modernization efforts, and known
shortfalls. It focuses on supporting the Army's task to fight and win our nation's wars by
providing a synchronized CHSS.

Shortcomings still exist despite our aggressive modernization effort. For

example, funding is not available:

* To adequately resource the investigation of newly emerging infectious
disease threats;

• To maintain a capability for aerosol testing of medical countermeasures
against biological agents;

•To support advanced clinical testing of antimalarial and antileishmanial drugsor vaccines against ETEC, Chikungunya, Tick-borne Encephalitis, and Argentine

Hemorrhagic Fever;

• To sustain or modernize 22% of field medical units in the Contingency Force
Pool;

* To modernize or field materiel associated with advanced medical diagnostic
communications for combat casualty care;

* To procure biological and chemical collective protection for Force Packages 2
and 3;

° To support modernization of the current aeromedical evacuation fleet through
the UH-60Q; or

* To procure the High Capacity Air Ambulance.

Figures Q-23 through Q-26 list the funded and unfunded research, development,
and acquisition efforts for FY 96-01.
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A Medical Science and Technology Program

(6.1-6.3, Fiscal Years 1996-2001)

Does Does not

Support the development of methods to Adequately resource the investigation
prevent, diagnose, and treat infectious of newly emerging infectious disease
diseases that impede worldwide deploy -nt threats
or that compromise military operations * Support the development of nevw'

* Sustain research investigating field methods of anesthetics, drugs for the
fluid resuscitation and control of life- regeneration of the nervous system,
threatening hemorrhage or techniques for vascular repair in

* Support the development of countermeasures the field
for principal biological threat agents • Maintain a capability for aerosol

* Enable the transition of countermeasures for testing of medical countermeasures
existing chemical warfare agents against biological agents

• Provide system-safety criteria and exposure * Enable research on newly recognized
standards for current systems, enhanced chemical warfare threat agents
methods for reducing environmental injury, * Adequately resource the development
and guidance for reducing combat stress of health hazard assessments for
casualties military women

* Provide for basic and exploratory studies of * Sustain applied research on the
vaccines to prevent HIV infection prevention of HIV infection

Figure Q-23

Medical Advanced Development Program
(6.4-6.5, Fiscal Years 1996-2001)

Does Does not

* Enable evaluations of the effectiveness of * Support advanced clinical testing of
antimalarial drugs and vaccines against Rift antimalarial and antileishmanial drugs
Valley Fever, Hantaan virus, Campylobacter, or vaccines against ETEC,
Cholera, and Hepatitis A Chikungunya, Tick-borne Encephalitis,

* 3upoort technical, clinical, and operational and Argentine Hemorrhagic Fever
evaluations of field medical devices and Adequately resource safety and
pharmaceuticals for far-forward combat immunogenicity testing of SEB toxoidcasualty care or clinical testing of improved anthrax

* Provide for preliminary developmental testing vaccine
of neuromodulators that reduce fatigue and * Support the transition to advanced
stress development of improved vaccines

* Sustain developmental testing of essential against Venezuelan Equine
biological agent toxoids, vaccines, and Encephalitis, Plague, Bot.linum, and
diagnostic systems BrucellaSupport developmental testing of the Nerve • Provide for validation testing of the
Agent Antidote System, a Multichambered Nerve Agent Antidote System and a
Autoinjector, and a Topical Skin Protectant Topical Skin Protectant

Figure Q-24
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Medical Acquisition Program

(Fiscal Years 1996-2001)

Does Does not

Sustain 78 percent of field medical units in Sustain 22 percent of field medical units in
"the Contingency Force Pool the Contingency Force Pool

*Procure new modernization technology *Modernize 22 percent of field medical
insertions for 78 percent of field medical units in the Contingency Force Pool
units in the Contingency Force Pool * Sustain or modernize any field medical

*Support fielding and new equipment units in Force Packages 2 and 3
training associated with the conversion • Support Force Packages 3-7 and any
"and sustainment of Medical Force 2000 remaining field medical unit potency and

units dated push packages
Support 100 percent of Force Packages 1 • Mo, nize or field AMDC4 materiel or
and 2 deployment potency and dated push mE Jl information technology and
packages co,. unication infrastructure

Figure Q-25

' 1 Biological and Chemical Acquisition Program
(Fiscal Years 1996-2001)

Does Does not

*Continue to produce biological vaccines (anthrax, *Procure biological/chemical
botulinum toxoid, Q-fever, and encephalitis) collective protection for the

* Continue to produce botulinum antitoxin remainder of the force
* Procure patient chemical wraps
. Perform operational studies
* Procure biological/chemical resuscitative devices
* Procure XM-28 (biological/chemical collective protection)

Sfor Contingency Corps Force Package I
" Store biological defense vaccines
, Expand production of biological defense vaccines (for

additional vaccines and increased production rates)
Procure vital signs monitor

,..P Procure powered ventilator
Procure multichambered autoinjector•, PrCU I 0,,C leM liCa-]I U1010 1clC P uoktu b JJIU L WI. ;llt IUI

"•ontingency Corps Force Pc 1 F Q lul

Figure Q-26

Our challenge is to ensure that a trained and ready medical force is fully capable
of meeting the challenges of the 21st Century (Force XXI). The AMEDD is committed
to future readiness and the American soldier.
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ANNEX R

TRAINING

SECTION 1

INTRODUCTION

The Army's modernization vision for Land Force Dominance directly supports
U.S. National Military Strategy (NMS). Five modernization objectives are necessary to
realize our vision:

"* Project and Sustain the Force;

"* Protect the Force;

"• Win the Information War;

"* Conduct Precision Strike; and

"• Dominate the Maneuver Battle.

Amo This Annex details, assesses, and provides the rationale for the major training
programs that suppoit ai! five of these key building blocks of Land Foice Dominance!

CHIEF OF STAFF, ARMY VISION
"1...Army of the 21.:r Cý.3t•try .-A Total Force trained and ready to fight, serving our nation

at home anL, abroad, a strat,ýqk. force capable of decisive victory."
"As the cornerstone of readiness, training remains the Army's most Important peacetime

mission."

Army Training (AT) XXI is the concept for Army training in the 21 st Century. AT
XXI integrates the entire spectrum of Army programs, from units and schools and
through simulations, provides a strategy to integrate ongoing initiatives into a coherent,
integrated training system. To accomplish the goals of AT XXI, the Training and
Doctrine Command (TRADOC) commander directed the development of the AT XXI
campaign plan.

The AT XXI campaign plan is rooted in Army missions, and takes intc account
future Doctrine, Organizations, Training, Leader Development, Materiel and Soldier
issues (DOTLMS) at all echelons of command, across all Battlefield Operating Systems
(BOS) for the entire range of military operations. Distributed Interactive Simulation
(DIS) technology will revolutionize collective training strategies. Force XXI will be
trained and ready as an end state of AT XXI. The success of AT XXI is crucial to future
Army training; it builds tools and systems with Army-wide application into the 21 st
Century.
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ARMY TRAINING XXI VISION
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nation assistance. Our challenge is to support the NMS and sustain readiness
as we carefully manage declining future training resources; and

* Potential technology must be emphasized and exploited even though
application of all technologies may not be known. The information age must be
managed in order to achieve a digitized force.

In order to implement the AT XXI vision, four key functional aspects must first be
understood: the structured training concept to assist in the planning, execution, and
assessment of training development; identification of the three pillars of training and the
five components of the training system; integration of the components into a system
and assignment of responsibility within a campaign plan.

AT XXI:
A VISION FOR FUTURE ARMY TRAINING

AssiApptiuns:
2 Applies to the Total Ain y
8 Institutional and self-developmint strategies are tailored to collective

training
= STRATEGY N Umited resourcesS G U Methodical 8 incremental

U Can't afford redundant development & experimentation
* Use existiiig technology, capabilities & lessons learned
0 Don't know all' 'hnologies
N Use future potential technologies & capabilities

To achieve the vislon, we must do the following:
Definea astrucured trmnino develo gm to

assist in the planning, executionand assessment of
training developmen

a Build upon the five com~onents & three pillats of training ,

0 Intearate the coMronents into a system

* Assian resoonibilitv in a campaign plan

Figure R-2

The structured training concept being used as the foundation for the
development of AT XXI is the Combined Arms Training Strategy (CATS). CATS is the
Total Army's architecture to train and educate its people and units. The Army relies on
CATS, developed by TRADOC, as the conceptual framework to establish Total Army
training resource requirements.
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CATS provides doctrinally based strategies for training individual and collective
tasks and skills to specified standards in Army schools and units, as well as for self-
development training. The strategies include events and gates, and identify training
resources required to train units to standard during institutional training, field training,
simulation supported training, live fire training, training at a Combat Training Center
(CTC), joint training and force projection, and RC premobilization and postmobilization
training.

Future CAlo strategies will focus on shaping resource master plans and
modernization plans, and establishing training resource requirements that are carried
into the planning, programming, budgeting, and execution process.

Training Development System
Combined Arms Training Strategy (CATS)

ARMY Rg 35041 Mar 193

Training In Units
TRADOC Rog 350.35 May '93

Tihe Combined Arms Training Strategy
TRADOC Pam 350-10 Aug'93

Combiined Arms Training Strotegy
Development

CurrIet ProduceS-• • ~ Trained & Ready =•

, _. .. P mpo nent F orce

& Produce FQIT *'OO < ý

Figure R-3

The three pillars of Army training are training in units, schools, and self-
S developed training. Unit training reflects the collective training effort, and builds on

institutional and self-develooment training and training support of collective tasks. The
institution and self-developrment training efforts are a part of classroom XXI, often
referred to as the "classroom without walls." Classroom XX! is a part of AT XXI and
"emphasizes interactive distributive training as a modern training initiative.

"R-4
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The five components identified as centers of gravity for AT XXI are the Standard
Army Training System (SATS); the Training Support Package (TSP); Training Aids,
Devices, Simulators and Simulations (TADSS); Standard After Action Review System
(STAARS), and the library.

SATS is a software program-based training management tool. It aids
commanders in training resources management and provides a situational training
template for units. SATS implements the Army training policy described in Field
Manual, 25-100, Battle Focused Training. It saves the commander time and
manpower, and offers both prescriptive and descriptive training guidance.

TSPs are doctrinal training templates which offer commanders total training
packages for implementation of training to achieve specific training objectives. The
TSP includes exercises and tables combined with a scenario, conditions, standards and
semiautomated forces produced by an event generator. The TSP is a progressive
performance oriented series of exercises designed to increase task proficiency
gradually. The term "crawl, walk, and run" is often associated with the use of a TSP
training.

TADSS offer realistic training tools to supplement field training. TSPs are
designed to maximize training from the use of TADSS. TADSS are broken into three
general categories: live, virtual, and constructive. In the future, the Synthetic Theater
Of War (STOW) will link these three forms of simulation. TADSS in the future will be
DIS compliant with standard terrain, enemy, and icon databases; it will be fully
embedded and fully integrated into the Total Army system.

STAARS captures the Army's attempt to standardize all after action review
systems in order to standardize the information available from these systems.
STAARS, used by live, virtual, and constructive simulations, must be synchronized in
order to provide universal assessment on proficiency training, readiness, lessons
learned, and resource management. STAARS will use the Force XXI infonet to feed
information into the library.

The library is the sum total of all forms of training information. The library will use
the Army Training Information Management Program (ATIMP) as the electronic "library

without wails." Within the ATiMP, the Training Module (TRAMOD) will have both internal
and external digitized access to training information. These SOurces of information will be
the foundation of the SATS database.

IR
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e (Interactive Data).
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Figure R-4

The five components of AT XXl, when integrated, form a total, self-sustaining
system. Commanders of the future will use an automated training management support

t system to help optimize available training resources, plan, prepare, and assess the
• execution of training programs.

The commander's training plan is derived from assessments of the unit's training
proficiency based on its Mission Essential Task List (METL), guidance from the
automated quarterly training brief, and the availability of training resources. Automated
k~i iaun i n g m ay iii ge ,,LP1U kV I U 0, L I I ~V IIIIIm I m IUer4Eh LU U 1. LV WU V %,I V JJ 1iU I ~I I LU 4 LVUII U=

products into training plans, calendars, and schedules. ', 'sing SATS, the commander
determines the training management database and considers the availaUle resou ces
wille evaluating training. Next, using the resource recapitulation plan, the commander
prioritizes training requirements.

The task database is an automated MTP integrated horizontally and vertically
across the BOS to provide a complete directory of critiual combat functions. The
database evolves continually, based on the lessons learned from Observer/Controller
(O/C) and proponent input.

R-6
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w The Interactive Training Event Menu (ITEM) merges maneuver and gunnery
iraining in order to closely replicate combat conditions. Given the commander's training
requirements from the automated training management system, ITEM considers the
best mix of various live, virtual, and constructive training and recommends event
templates and models for a sequence of training events.

Based on the commander's selection, the training event model generates unit
and threat systems, scenarios, environments, and Semi-Automated Forces (SAF) for
unit training. Throughout the process, the commander can adjust any of the variables
to better meet the unit's training requirements.

Another key training management tool of the commander is the STAARS.
Thruughout each training event, the unit's performance is automatically assessed
against the commander's training objectives using the automated MTP training
evaluation outlines in the task database. Unit gunnery performance and O/C input
provide additional feedback to the unit commander. The assessment tools allow the
commander to replay key portions of the training event or change scenario
characteristics using the event generator to increase or decrease the intensity of the
training environment. Additionally, using the automated assessment tool, the
commander can automatically update the unit's training status. Transparently, the
system tracks unit success and weakness as part of the data studied for upgrades of
the task database.

AT XXI

METI

S__ _ _ _

PR opone-W'+

%,y

-k t . . : " .Library
RM ... + , (Interactive Data)

S"" Figure R-5
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The AT XIvision will be achieved by synchronizing the effort of ali five
components. This effort is being driven by the AT XXI campaign pla being produced
by TRADOC. Of thc-se five componentsG, two (TA DSS and STAARS) are managed by
the Training Mission Area (TMA) programr.

_____ AT XXI CAMPAIGN PLAN

Librar L ib ra ry-

7i,,Lbay(Interactive Da~ta) ST
Ful Diil.dGeater Emphasis Oin

And Automated .Holistic Approach

Whst WAT XXI Mission
MN Q) ud a training stratel;L for

individual through .'TF level training
W ho he using the besi combsination of

mntraining aidi, devices, simulastors~ and__
simulations. 'risii&srategyo w d

mus unite the many ongoing efforts Into C
must ar coherent visionl to prodtue

trained Prnd ready units in the
environment of the next century. TSP

SAARS C
S Sychroniz & Standerdim a m

Output ForLibrary __ý

STW
Virtual Constructive

Figure R-6

The Army will focus its modernization effort through the TMA. The programs in
each TMA are carefully crafted te fill the gaps in system training. Taken together, TMA
program,, provide TADSS and STAARS which are critical to the attainment of
modernization objectives and the success of soldiers and America's Army.
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SECTION 2

WARFIGHTING CONCEPT

The mission of the U.S. Army is to organize, train, equip, and provide decisive
forces capable of rapid deployment to, and immediate engagement in, any location and
situation. As outlined in the NMS, America's Army must be able to execute prompt and
sustained joint and multinational combat operations culminating in decisive victory with
minimum casualties. The Army must maintain Land Force Dominance and meet the
challenges of the 21st Century (Force XXI). Additionally, America's Army must have
the versatility to apply its organizational skills and operational capabilities in support of
operations other than war (OOTW).

In the past, the Army has relied on traditional, live field training exercises to
provide the combat training needed for success in wartime. There continues to be a
need for live fire training exercises, routine deployment exercises and crew drills. The
expanded use of simulators and simulations enhances these live training exercises.
The Army's vision for the future must support the capability to train in an affordable
manner with technology moving toward a seamless synthetic environment consisting of
live, virtual and constructive simulations to:

, Replicate as closely as possible actual operational conditions so soldiers can
operate in the synthetic environment as they could expect to operate under
actual wartime conditions;

• Support both Active and Reserve Components around the world as they
execute operations at tactical, operational, and strategic levels;

, Foster the participation of joint, multinational and interagency forces,
worldwide as a power projection force; and

* Provide relevant practice fields for users.

The Army supports this vision by providing the training materiel items that will
challenge and motivate leaders and soldiers to develop and maintain warrior
competence and confidence, safely, and within resource constraints. Traditionally,
these training items have consisted of:

1 Combined Arms Tactical Trainers (CATT): A network of simulations and
simulators replicating vehicles and weapons systems of the combined arms
team;

Family of Simulations (FAMSIM): Provide realistic joint and multinational
battlefield environments for commanders and staffs to practice the execution of
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command, control, synchronization, and employment of combat arms asset..
without incurring the high cost of field training exercises;

• Nonsystem rraining Devices (NSTD): These critical home station and
individual/crew training devices and simulators enable soldiers, leaders, and
units to conduct realistic and demanding training on tasks which would otherwise
be too costly or hazardous to train;

a Combat Training Centers: The TMA provides the TADSS and
instrumentation systems used at the CTCs, the Army's premier practice fields;

0 Training Ammunition: Training Ammunition enables AC/RC units to
achieve training standards with individual/crew served weapons and also
provides ammunition support for the training base;

* Land, Ranges, Targets, and Environment: Range instrumentation, targetry
and devices to support Military Construction, Army (MCA) approved range
projects and Army range modernization requirements, identified in the Army
Range and Training Land Master Plan, are developed and procured by the TMA;

* Other Special Programs: These include Louisiana Maneuvers Task Force
(LAM TF), Distributed Interactive Simulation (DIS), and Regional Training Sites
(RTS).

The Army Chief of Staff placed the Deputy Chief of Staff for Operations and
Plans (DCSOPS) in charge of Army models, training aids, devices, simulators, and
simulations (MTADSS). The Training Simulations Division in the Training Directorate
(DAMO-TRS) is the executive agent for MTADSS and serves as the single point of
contact.

In support of this change, systems and nonsystems training devices are
managed along BOS lines. Those devices and systems which cross multiple BOS are
managed by specific functional managers within the Training, Exercises, and Military
Operations cell of the Simulations Division of Army Training. The information in this
annex of the Army Modernization Plan reflects this realignment and is presented by
BOS.

S1-10
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SECTION 3

CURRENT PROGRAM ASSESSMENT

General

As world events bring about change, particularly changes in the threat, soldiers
must receive training to enable them to protect our country, our national interests and
our allies in time of war or emergency. The £oal of Army training is threefold: to field
training materiel needed to support development of soldier and leader skills (which, in
turn, supports a modernized force); to portray varied threats; and to apply advanced
technologies to ensure realistic and safe training within resource constraints.

Future military engagements are anticipated to be characterized by fast moving

forces with unprecedented lethality. On the future battlefield, commanders and their
troops will need to react to a variety of weapons systems and provide support in many
directions, under conditions of obscurity and darkness, and in extremely "dirty"environments (i.e., nuclear, biological, chemical (NBC) contaminated). Weapons

systems with reduced crew sizes, operating in isolated geographical areas, will be
challenged to meet the more complex and more sophisticated threats of the future.

The assessment addresses the following BOS and TMA components. Each
provides training support to the soldier:

"- Battle Command -Air Defense

- Intelligence - Logistics

- Maneuver - Combat Training Centers

- Aviation - Training Ammunition

- Fire Support - Land, Ranges, Targets, and Environment

- Mobility/Survivability - Other Special Programs
Figure R-7 depicts HODA assessment, of BOS and TMA cap.abilities t meet

training deficiencie.s. Each BOS and TMA component is rated RED, AMBER, or
GREEN. The remainder of this section provides information about each of the TADSS
that comprise the BOS areas and TMA programs.
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Ratings and their meanings are as follow:

RED - No capability exists, or that which exists is incapable of defeating the
threat or providing the support required;

AMBER - A limited capability or quantity exists to perform the mission; and

GREEN - An adequate capability and quantity exists to perform the mission.

TRAINING ASSESSMENT OF BOS AND OTHER AREAS
BOS/ NEAR-TERM MID-TERM FAR-TERM
OTHER AREA DEFICIENCIES FY 95-96 FY 97-00 FY 01-09

BATTLE No Man-in-the-loop modeling capability to
COMMAND support DoD DIS Initiatives

No Bn/TF level Battle Distributive
Simulation-Developmental capability to AMBER AMBER AMBER
exploit new technology

No network simulation capability for the
Bn/TF to do combined arms training w/EN,
ARTY, and ADA forces

No acquisition development strategy
ravings through prototype slmulations

No combined arms weapon system
prototyping and evaluations

No combined arms doctrinal evaluation bass

SINTELLIGENCE Limited IEW training devices In near-termn RED AMBER AMBER

Embedded trainer in development for
Teammate

No embedded training systems for five
systems (Trailblazer, Qulckflx, JSTARS,

Guardrail, and Ut. .)Limited capability with Sencor Signal
,,. Simulator

MANEUVER Less than acceptable rate of MILES AMBER AMBER AMBER
replacement

• ,,•-• C Impact: No GUARDFIST Bradley for
! Total Force

Figure R-7
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TRAINING ASSESSMENT OF BOS AND OTHER AREAS

SOS/ NEAR-TERM MID-TERM FAR-TERM
OTHER AREA DEFICIENCIES FY 95-96 FY 97-00 FY 01-09

AVIATION Partial funding for AVCATT AMBER AMBER AMBER

FIRE SUPPPORT No CTC or Homestation SAWE-RF AMBER AMBER AMBER

MOBILITY/ Ml Breacher/MAB partially funded RED RED AMBER
SURVIVABILITY Stand-off Mine Detection partially

funded
No NBC Training Devices In near- and

- mld-terms

AIR DEFENSE ADCATT partially funded m!d- and RED RED AMBER
far-terins

LOGISTICS CSSITSS partially funded AMBER AMBER AMBER

COMBAT No objective assessment of Lt Inf Live Fire AMBER AMBER AMBER
TRAINING (JRTC)
CENTERS Limited capability of Force-on-Force andLive Fire In urban environment (JRTC)

operations (CTC)
Limited capebilIty to exercise modernized

systems an Instrumented battlefield at
NTC, JRTC, and CMTC

Inability to fully exerelve modemnizod
:• " :.•••!•Isystems In Live Fire (NTC)

TRAINING Cannot resource entire requirement in mid- GREEN AMBER AMBER
AMMUNITION and far-terms

LAND, RANGES, Shortage of Engagement Skill Training AMBER RED RED
TARGETS, AND Device (EST)
"ENVIRONMENT Inadequate Instrumented range capability

(PRIME)
Shortage of realistic thermal targets

_ _ _ (AITST)

OTHER Provide minimum essential capability to
SPECIAL fXOCUtO CeD lead,,,,,,nsl^" for AMBER AMBER AMBER
PROGRAMS Implementation of DI1 architecture

development
.4.' Provide limited capability beyond DIS demos

Limited Implementation of DIS for training,
combat development and other fIuictlons

Figure R-7 (Cont'd)
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Battle Command Battlefield Operating System: AMBER.

Battle command is the art of battle decision-making, leading, and motivating
soldiers and their organ",zations into action to accomplish given and implied missions. It
includes visualizing current state and future state, then formulating concepts of
operations to get from one to the other at the least cost. It also includes assigning
missions; prioritizing and allocating resources; selecting the critical time and place to
act; and knowing how and when to make adjustments during the fight. Systems and
nonsystem training devices include: Brigade/Battalion Battle Simulation (BBS), Corps
Battle Simulation (CBS), Battle Focus Trainer (BFT)/JANUS program, Warfighters
Simulation 2000 (WARSIM 2000) Program, and Tactical Communications Simulator
(TACCOMSIM) Program. Figure R-8 summarizes budget, Program Objective
Memorandum (POM), and Extended Program Annex (EPA) capabilities for the Battle
Command BOS using a DOES/DOES NOT format.

BUDGET, POM, AND EPA CAPABILITIES
BATTLE COMMAND BOS

Near-term (FY 95-96) Mid-term (FY 97-00) Far-term (FY 01-09)

DOE DOES IuDOES

BBS (F) BBS (F) WARSIM 2000
(PF)

CBS (F) CBS (F)
BFT/JANUS (F)

BFT/JANUS (F) BFT/JANUS (F)

WARSIM 2000 (PF)

120ESNI QQE..NI DOES._OT

KTACCOMSIM (U) TACCOMSIM (U)

F - Funded U - Unfunded PF - Partially Funded

Figure R-8

Brigade/Battalion Battle Simulation (BBS) Program: GREEN. BBS is a mature
system funded at sustainment levels only arid will not be funded for additional
enhancements. BBS is an automated simulation to train brigade/battalion commanders
and staffs the execution and control procedures and decision making skills essential to
win on the battlefield. Battalion/brigade CPX and command and staff nodes will be
fielded.
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Corps Battle Simulation (CBS) Program: GREEN. CBS is also a mature system,
funded at sustainment levels only and will not be funded for additional enhancements.
CBS trains corps and division commanders and their staffs the command and control
skills needed to conduct deep operations/AirLand Battle operations. It exercises the
command and staff skills used to control joint operations/tactical forces, combined arms
forces, maneuver forces, and the combat support and combat service support systems
in an operational/tactical environment.

Battle Focus Trainer (BFT)/JANUS Program: GREEN. BFT/JANUS is fully funded for
procurement through mid-term. It is an automated simulation which trains company
commanders and platoon leaders in battle focus necessary skills (synchronization and
plarning) to win on the modern battlefield. BFT/JANUS is also used as a seminar
trainer by the Tactical Commander Development Course (TCDC) for brigade and
battalion battle synchronization training.

Warfighters' Simulation 2000 (WARSIM 2000) Program: AMBER. Program is
partially funded and is the Army's future computer-based battle simulation. As the Army
component of Joint Simulation System (JSIMS), WARSIM 2000 will be an update in
functionality, fidelity, and technology of current FAMSIM (CBS and BBS). When fully
implemented, WARSIM 2000 will be the standard Army training simulation system to
train unit headquarters and battle command post staffers, from battalion through theater
level, in joint and multinational battle scenarios. It will be designed to allow units
worldwide to train in their command posts, at homestation, using organizational
equipment, with minimum overhead. The system will meet emerging DIS standards
and protocols, thus providing a comprehensive joint exercise environment capable of
linking with simulators, such as the CCTT, force-on-force instrumented exercises, and
with simulations developed under DIS standa'ds by other Services and allies.

Tactical Communications Simulator (TACCOMSIM) Program: RED. TACCOMSIM
is unfunded, but when available it will use computer-assisted instruction to train signal
officers, warrant officers and noncommissioned officers to plan, install, operate, and
manage hybrid and digital tactical communications systems. Without this device,
tactical communications network managers can train only through limited major and
expensive CPX-type exercises.

Intelligence Battlefield Operating System: AMBER.

The Intelligence BOS includes the organized efforts of a commander to gather and
analyze information on the environment of operations and the enemy, obtaining and
synthesizing battlefield information prior to beginning operations and assembling an
accurate picture of the battlefield utilizing signal, human, imagery, measurement, and
signature collection and production, plus counterintelligence services. The training
devices support the commander's ability to synchronize and execute operations;
enhances the capability to obtain knowledge of enemy/weather/geopolitical features;
and trains skills to .perate, troubleshoot, diagnose, fix, and maintain equipment.
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Devices train individual/leader intelligence/communication skills through use of
simulators/simulations/emulations encountered in combat or threat environment;
provide capabilities to teach active measures required to destroy, neutralize, degrade
and suppress enemy electromagnetic emitters; and provide realistic, safe, cost effective
training without risk to soldiers or actual equipment. Systems and nonsystems training
devices include: Tactical Simulation (TACSIM)/Rapid Scenario Preparation Unit For
Intelligence (RASPUTIN) Program, Signal Intelligence/Electronic Warfare Equipment
Maintenance Trainer (SEMT), and Intelligence/Electronic Warfare Tactical Proficiency
Trainer (IEWTPT).

Figure R-9 summarizes budget, POM, and EPA capabilities for the Intelligence
BOS using a DOES/DOES NOT format.

BUDGET, POM, AND EPA CAPABILITIES

SNTELLIGENCE BOS

Near-term (FY 95-96) Mid-term (FY 97-00) Far-term (FY 01-09)

DOED DOE

IEWTPT (PF) IEWTPT (PF)

TACSIM/RASPUTIN (PF) TACSIM/RASPUTIN (PF) TACSIMJRASPUTIN (PF)

SEMT (U) SEMT (U)

IEWTPT (U)

F - Funded U - Unfunded PF - Partially Funded

Figure R-9

Tactical Simulation (TACSIM)IRapid Scenario Preparation Unit For Intelligence
(RASPUTIN) Program: AMBER. TACSIM/RASPUTiN, is partially funded, and is a
classified system, provides an interactive computer-based simulation to support

Intelligence and Electronic Warfare (IEW) system development, testing, CPX, and
(-valuation of IEW and command, control, and communications functions. TACSIM
supports intelligence training at division, corps, and echelons above corps, and the
development and testing of the Army All Source .Analysis System.

Signal Intelligence/Electronic Warfare Equipment Maintenance Trainer (SEMT):
RED. This device is unfunded, but consists of computer repair, command and control,
receiver panel, and signal processing/storage suites designed to train system level
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maintenance on signal intelligence and electronic warfare collection systems. A
substantial training deficiency exists in this area due to extensive upgrading of signal
intelligence and electronic warfare systems.

Intelligence/Electronic Warfare Tactical Proficiency Trainer (IEWTPT): AMBER.
IEWTPT is partially funded in the mid-term; however, it is required sooner. The
IEWTPT is used for individual, crew, and system training on tactical signal, imagery,
and human intellig ce specialties. It simulates threat targets (signals/imagery/etc.) to
provide the collection operators a realistic IEW environment. The Army currently has
no means to simulate such an environment and thus cannot adequately train
intelligence specialists.

Maneuver Battlefield OperatingSystem: AMBER. Maneuver refers to theemployment of forces through offensive or defensive operations to achieve relative

positional advantage over a threat force so as to achieve tactical, operational, or
strategic objectives. The commander generates combat power on the battlefield by
combining the movement of combat forces and the employment of theii direct fires in
combination with fire support. The training devices in this program train and prepare
soldiers for direct fire close combat by adding realism of force-on-force training while
improving crew gunnery skills. Devices train soldiers/units to engage/destroy threat
light and heavy forces through maneuver and firepower during combined arms
operations in close and rear areas. Training provides balance between direct and
indirect fires with ground and air platforms to achieve a lethal combined arms capability.
Systems and nonsystems training devices include: Close Combat Tactical Trainer
(CCTT), Multiple Integrated Laser Systems (MILES), Tank Weapons Gunnery
Simulation System and Precision Gunnery System (TWGSS/PGS), Thru-Sight Video
(TSV), Guard Unit Armory Device Full Crew Interactive Simulation Trainer I-Armor
(GUARDFIST 1), Shoot Through Camouflage Net MILES, and Guard Un~t Armory
Device Full Crew Interactive Simulation Trainer-Bradley Fighting Vehicle (GUARDFIST
BFV).

Figure R-10 summarizes budget, POM, and EPA capabilities for the Maneuver
BOS using a DOES/DOES NOT format.

"'I
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BUDGET, POM, AND EPA CAPABILITIES
MANEUVER BOS

Near-term (FY 95-96) Mid-term (FY 97-00) Far-term (FY 01-09)

DOES QQED

CCT- (QUICKSTART) (F) CCT" (PLT/CO) (F) CCTT (PLT/CO) (F)
MILES REPLACE (75%) MILES REPLACE (75%) MILES REPLACE (75%)
TWGSS/PGS (F) TWGSSIPGS (F) TSV (PF)
TSV (PF) TSV (PF)
GUARDFIST I (PF) GUARDFIST I (PF)
MILES CLAYMOREIGREN
(PF)

DOES NOT 139ES NOT DOES NOT

MILES REPLACE (25%) MILES REPLACE (25%) MILES REPLACE (25%)
MILES CAMOUFLAGE (U) TSV (FORSCOM) (U) TSV (FORSCOM) (U)
TSV (FORSCOM) (U) GUARDFIST BFV (U)

MILES CAMOUFLAGE (U)
MILES CLAYMOREIGREN(U)

F- Funded
U-Unfunded
PF - Partially Funded

Figure R-10

CCTT Program: GREEN. CCTT is fully funded for procurement in near-term. Using
DIS architecture and protocols, CCTT is a training simulation system wherein various

:" simulators, emulators, and semiautomated forces replicating combat vehicles, weapons
systems, dismounted forces, combat support, combat service support, command and
control, and opposing forces (OPFOR) elements are networked to provide fully
interactive collective task training, in real time, on computer generated terrain. CCTT is
"to be fielded to divisions to support training at platoon through battalion task force level.
In addition, CCTT Quickstart modules of M1A1 and M2A2/M3A2 Bradley Fighting
Vehicles will be integrated worldwide into all fixed SIMNET-T sites to meet urgent
company commander/platoon leader training requirements.

•• MILES Replacement: AMBER. Replacement of MILES is at 5-7 percent per year, but
r4 MILES is breaking at a rate of 10 percent per year. The program replaces the current

MILES inventory. The replacement equipment procured will be MILES 2000, the
objective force-on-force battlefield engagement simulator. MILES 2000 provides player
identification, aspect angle kills for vehicles, and an adjustable probability of kill, all of
which offer greater fidelity on the force-on-force battlefield. It is compatible with both
MILES I at home stations, and MILES II SAWE-RF fielded to the CTCs.
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Tank Weapons Gunnery Simulation System and Precision Gunnery System
AN (TWGSS/PGS): GREEN. TWGSS/PGS are both fully funded. TWGSS is a

vehicle-appended laser gunnery training system to simulate main gun and coaxial
machine gun firing for Ml-series tanks. TWGSS interfaces with the vehicle fire control

4 system and provides a precision gunnery capability for both gunnery and tactical

training. Its companion, PGS, provides the same capability for the M2/M3 Bradley
Fighting Vehicle. Without TWGSS/PGS, the Army does not have a precision gunnery
device for use in local training areas and on selected ranges. Mounted forces will lose
the backbone of gunnery training devices which the Army Training Strategy forecasts
into the next century.

Thru-Sight Video (TSV): AMBER. Partially funded. The TSV is a video recording
package that records for playback the exact gunner sight picture with time tag and crew
audio. TSV is required to support vehicle gunnery training for M1 series tanks and
M2/M3 BFV crews. It supports evaluation and feedback of live fire engagement
sequences, dry fire engagements, and subcaliber device training.

Guard Unit Armory Device Full Crew Interactive Simulation Trainer I-Armor
(GUARDFIST I): AMBER. Partially funded. GUARDFIST I is installed on a static tank
at an RC unit's armory. GUARDFIST I provides real time interaction with aural cues
and visual scenes responding to each crewman's actions, thus allowing crews to
simulate firing and full crew drills. An immediate need exists within RC units; crewmen
must acquire and sustain tank skills proficiency. This is the only currently available* device that permits full crew, on tank, interactive, multitask training for armor crewmen.

MILES M18 Claymore Mine: RED. Unfunded in mid-term. The M!LES Claymore
simulates the M1 8A1 Claymore Mine effects in a tactical engagement simulation
exercise. There is currently no means to evaluate the casualty producing effects of the
M18A1 antipersonnel mine during force-on-force training. This device also supports
MOUT and SOF training.

MILES Hand Grenade: RED. Unfunded ;n mid-term. The MILES Hand Grenade
simulates grenade effects in a tactical engagement simulation exercise. We need a
hand grenade training device that interfaces with MILES for force-on-force tactical
engagement exercises to provide an objective means of casualty assessment. This
device also supports MOUT and SOF training.

Shoot Through Camouflage Net MILES: RED. Unfunded. The MILES Shoot
Through Camouflage Net provides camouflage netting with MILES receiver/transmitter
relays which allow MILES equipped weapons to realistically engage and destroy
equipment covered by these n,.s. A recurring limitation of the MILES-based system is
the inability of units to deploy camouflage nets during training.

Guard Unit Armory Device Full Crew Interactive Simulation Trainer - Bradley
Fighting Vehicle (GUARDFIST BFV): RED. Unfunded. GUARDFIST BFV will be a
full crew, part task gunnery training device for use by RC units. Appended to the actual
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vehicle, the device provides crews a wide range of engagement scenarios and fills a

critical need for RC units to conduct EFV crew training at their local armory.

Aviation Battlefield Operating Systems: AMBER.

Aviation's mission is to find, fix, and destrcy the enemy through fire and maneuver, and
to provide Combat Support (CS) and Combat Service Support (CSS) in coordinated
operations. Aviation uses both fixed and rotary wing aircraft to accomplish its missions.
While FM 100-5 groups aviation under the Maneuver BOS, it is addressed separately
here. Systems and nonsystems training devices include: Aviation Combined Arms
Tactical Trainer (AVCATT) and MILES Air to Ground Engagement System II (AGES II).

Figure R-1 1 summarizes budget, POM, and EPA capabilities for the Aviation
BOS using a DOES/DOES NOT format.

BUDGET, POM, AND EPA CAPABILITIES
AVIATION BOS

Near-term (FY 95-96) Mid-term (FY 97-00) Far-term (FY 01-09)

QQEa DOES DOES
MILES AGES II (PF) AVCATT (PF)

AVCATT (U) AVCATT (U) MILES AGES II (PF)
MILES AGES il (OH-581) (U) MILES AGES 11 (PF)

SF- Funded

U - Unfunded
PF- Partially Fund~d

Figure R-1 1

AVCATT Program: AMBER. Partially funded in far-term. Using DiS architecture and
protocols, AVCATT is a training simulation system composed of networked helicopter
simulators and semiautomated forces workstations. The simulators provide collective
task training for crew and platoons in aerial attack and air cavalry organizations.
Friendly and OPFOR ground forces, provided by emulators and serniautomated forces,
give commanders and crews a computer-generated, combined armc environment.
Additionally, AVCATT can be linked with the other CATT systems to provide true
combined arms interaction.
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"MILES Air to Ground Engagement System II (AGES I!): AMBER. Partially funded.
The AGES II system is an addition to the MILES force-on-force training system,
integrating the AH-64, OH-58D, CH-47D, UH-60 Hellfire Ground Support System
(HGSS), and a controller device. AGES 11 augments the MILES training capability by
incorporating additional corps/division aviation assets into the training environment.

Fire Support Battlefield Operating Systems: AMBER.

Fire support is the collective and coordinated employment of the fires of armed aircraft,
land- and sea-based indirect fire systems, and electronic warfare systems against
ground targets to support land combat operations at both the operational and tactical
levels by delaying, disrupting, or destroying enemy forces, combat functions, and
facilities. The devices in this program support training combined arms and fire support
assets in employment of close support to destroy, degrade, and delay the enemy
through combined arms operations. These devices enhance unit skills and abilities in
gunnery and employment of direct and indirect fires from ground and air platforms in
combined arms operations to detect, identify, suppress. neutralize, and destroy threat

;.4 forces and aircraft. They train combined arms maneuver forces in employment and
effects of indirect fires, mines, and chemical munitions in a combat-like environment
with minimal risk and less consumption of OPTEMPO, ammunition, and resources.
Systems and nonsystems training devices include Fire Support Combined Arms
Tactical Trainer (FSCATT), Simulation of Area Weapons Effects-Radio Frequency
(SAWE-RF), and Guard Unit Armory Device Full Crew Interactive Simulation Trainer II -
Field Artillery (GUARDFIST II).

Figure R-1 2 summarizes budget, POM, and EPA capabilities for the Fire Support
BOS using a DOES/DOES NOT format.

BUDGET, POM, AND EPA CAPABILITIES
FIRE SUPPORT BOS

Near-term (FY 95-96) Mid-term (FY 97-00) Far-term (FY 01-09)

-rOlFA tT ))U I t -f) FSCA1 (PFr)

SAWE-•F (CTC) (F) SAWE-RF (CTC) (PF)
GUARDFIST I! (PF)DGESNOTDOE8 NOT DOES NOT

SAWE-RF (ARMY-WIDE) (U) SAWE-RF (ARMY-WIDE) (U)

SAWE-RF (ARMY-WIDE) (U) GUARDIFIST 11 (U) GUARDFIST It (U)

F- Funded U - Unfunded PF- Partially Funded

Figure R-12
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"FSCATT Program: AMBER. Partially >nded The FSCATT program has two phases.
Phase I addresses the crew level gunnery training requirement formerly known as the
Closed Loop Artillery Simulation System (CLASS). It will train the entire field artillery
gunnery team: forward observer, fire direction center, and howitzer crew using a
combination of desktop computers, actual equipment, strap-on devices, and Howitzer
Crew Trainer (HCT) simulator modules. In Phase II, the HCTs are linked to form
collective training sites for self-propelled artillery units. The program is rated AMBER
because Phase I is only partially funded, and Phase 11 is unfunded.

Simulation of Area Weapons Effects-Radio Frequency (SAWE-RF): AMBER.
Partially funded. SAWE-RF is a command and control system used ;" tactical
engagement simulation training exercises at the CTCs and local trait. g areas. Linked
with both MILES 2000 and MILES II, it accurately simulates in real time the
vulnerabilities of personnel and vehicles to direct and indirect fire and surface area
weapons. We have a critical need for a training system that accurately simulates the
effects of field artillery, naval gunfire, mortars, close air support, mines, and nuclear,
biological, and chemical fires.

C~uard Unit Armory Device Full Crew Interactive Simulation Trainer II - Field
Artillery (GUARDFIST II): AMBER. Partially funded in near-term. GUARDFIST II
provides battlefield scenarios to train field arti!lery observers. It uses
computer-generated graphics and an auaio system to simulate the sights and sounds of
the battlefield. It also provides a record of student performance for AARs. Due to
armory dispersion, costs, and time constraints, adequate training cannot be provided to
RC forward observers without this device.

Mobillity/Survivability Battlefield Operating System: RED..

Mobility operations preserve the freedom of maneuver of friendly forces. The missions
include breaching enemy obstacles, increasing battlefield circulation, improving existing
roads or building new ones, providing bridge and raft support for crossing rivers, and
identifying routes around contaminated areas. Survivability operations protect friendly
forces from the effects of enemy weapons systems and from natural occurrences. The
program includes devices, simulators, and simulations which provide realistic means to
train forces to deal with, operate in, and survive the effects of smoke and chemical,
nuclear, arid biological weapons. The devices improve knowledge and skills needed toreduce vulnerability of personnel and equipment to the adverse effects of hazardous

environmental conditions as well as ballistic, flame, and directed energy weapons. This
program provides training needed for offensive/defensive exploitation of such weapons
effects during combat operations. Devices are also needed to train engineer forces in
constructing protective positions and provide obscuration training to enhance our
capability to defend our forces. System and nonsystem training devices include:
Engineer Combined Arms Tactical Trainer (ENCATT), Persistent Chemical Agent
Simulant/Chemical Agent Disclosure Solution (PCAS/CADS), Biological Agent
SimulanV/Biological Agent Decontamination Simulant (BAS/BADS) and Projected
Smoke Simulator (PSS).
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"AJth Figure R-13 summarizes budget, POM, and EPA capabilities for the
Mobility/Survivability BOS using a DOES/DOES NOT format.

BUDGET, POM, AND EPA CAPABILITIES

MOBILITY/SURVIVABILITY BOS

Near-term (FY 95-96) Mid term (FY 97-00) Far-term (FY 01-09)

DOES DOES DOES

ENCATT (PF) ENCATT (PF)
PCAS/CADS (F) PCAS/CADS (F)

DOES NOT tESNOT DOES NOT

ENCATT (U) BAS/BADS (U) BAS/BADS (U)SPSS (U) PSS (U)

F - Funded U - Unfunded PF - Partially Funded

Figure R-13

ENCATT Program: AMBER. It is partially funded, but not until the far-term. Using
DIS architecture and protocols, ENCATT builds upon the CATT battlefield by providing

- I realistic mobility, countermobility, and survivability functions. ENCATT's most
, significant attribute is its dynamic terrain; it allows engineer vehicle simulators to "dig"

j trenches in the computer terrain database. The dynamic tel rain also allows collective
engineer task training, such as bridge construction, laying minefields, or creating
obstacles. As with the other CATT simulations, ENCATT generates its own combined
arms forces and OPFOR through emulators and semiautomated forces or links with
other CATT sites to provide a true combined arms battlefiald.

i,'I

Persistent Chemical Agent SimulantlChemical Agent Disclosure Solution
-: (PCAS/CADS): GREEN. The PCAS/CADS system is funded and consists of a

persistent chemical agent simulant and a chemical agent disclosure solution, both of
which provide realistic chemical/biological agent detection, decontamination, and
casualty assessment capabilities for force-on-force.

Biological Agent Simulant/Biological Agent Decontamination Simulant
(BAS/BADS): RED. BAS/BADS is currently unfunded and it simulates threat biological
agents, providing a realistic training environment for simulation exercises. BAS
replicates the physical cues associated with a biological agent attack and is used in
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conjunction with BADS for training decontamination operations associated with
biological contamination. No other simulant exists for biological warfare training.

Projected Smoke Simulator (PSS): RED. PSS is currently in the concept exploration
phase is unfunded. It simulates/ replicates projected smoke (indirect fire) during force-
on-force exercises. PSS also incorporates a whistle/bang device to simulate the sound
of incoming artillery rounds..

Air Defense Battlefield Operatinc System: AMI 7R.

Air defense provides the force protec,.. from enemy air attack, prevents threat from
separating friendly forces, arid frr - - ' ý .:r,.r ,nder to fully synchronize maneuver and
firepower. The system and non':.: iT ,r:. 1 devices-for air-defense include: Air
Defense Combined Arms Tactica; lrain( `/ITT), and MILES-Air Defense (AD).

Figure R-14 summarizes budgei, PCiv -"ri EPA capabilities for the Air Defense
BOS using a DOES/DOES NOT format.

BUDGET, POM, AND EPA CAPABILITIES
AIR DEFENSE BOS

Near-term (FY 95-96) Mid-term (FY 97-00) Far-term (FY 01-09) is

DOES DOES DOES
ADCATT (PF)

DOES NOT DE$I.T DOES NOT
ADCATT (U) ADCATT (U)

F - Funded U - Unfunded PF - Partially Funded

Figure R-14

ADCATT Program: RED. It is partially funded, but not until the far-term. Using DIS
architecture and protocols, ADCATT provides collective task training for air defense
units. Built upon CCTr and AVCATT, ADCATT provides simulators and emulators of
air defense weapons used on the comb ied arms battlefield, including vehicles,
weapons systems, combat support, and combat service support emulators and Semi-
Automated Forces (SAF). ADCATT fully interacts with the other CATT systems to train
air defense personnel in combined arms operations.
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Logistics Battlefield Operating System: AMBER.

S Logistics provides the physical means with which forces operate, from the
production base and replacement centers in the U.S., to soldiers in contact with the
enemy. Logistics is the process of planning and executing the sustainment of forces in
support of military operations. It includes the design, development, acquisition, storage,
movement, equipping, distribution, and evacuation functions of supply, field services,
maintenance, health service support, personnel, and facilities. The devices teach the
combat service support skills/tasks needed to sustain forces in combat. Devices
support training/instruction to operate, service, troubleshoot equipment, isolate
equipment faults, and maintain equipment, vehicles, ammunition, etc. Training aids,
devices, simulators, and simulations provide safe, cost effective, hands-on training to
perform difficult/hazardous repair/maintenance tasks, most of which are not otherwise
possible without considerable cost and risk to soldiers and actual equipment. Training
with such devices improves experience and skills without expenditures of resources; in
turn, knowledge gained improves our ability to sustain our forces. The primary system
for logistics training is the Combat Service Support Training Simulation System
(CSSTSS).

Figure R-15 summarizes budget, POM, and EPA capabilities for the Logistics
BOS using a DOES/DOES NOT format.

BUDGET, POM, AND EPA CAPABILITIES
qW LOGISTICS BOS

Near-term (FY 95-96) Mid-term (FY 97-00) Far-term (FY 01-09)

DOES DOES DOES

CSSTSS (F) CSSTSS (F) CSSTSS (F)

DOJES NQT DOES NOT Q I

F - Funded U - Unfunded PF - Partially Funded

Figure R-1 5

Combat Service Support Training Simulation System (CSSTSS) Program:
AMBER. CSSTSS fielding has slipped and is not now expected to be ready until FY 96.
It is a computer-based training simulation which provides training opportunities for CSS
commanders and staffs from theater Army level to battalion level. The system
simulates CSS command and control activities in a realistically simulaied, stressful

•' * environment representative of the modern battletield.
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The Combat Training Center (CTC) Program: The CTC Program is the centerpiece
of the Army's collective training. It includes the National Training Center (NTC), the
Joint Readiness Training Center (JRTC), the Combat Maneuver Training Center
(CMTC) and the Battle Command Training Program (BCTP). The NTC, JRTC, and
CMTC train brigade level units; the Centers have large, instrumented maneuver areas
with observer/controllers (O/Cs) and highly skilled Opposing Forces (OPFOR); these
exercise units in realistic force-on-force engagements and live fire exercises. Units
deploy to these centers; there, soldiers and systems experience the rigors of combat,as closely as they can be replicated, in training environments. Army training needs are

inextricably supported by the instrumented battlefields of the CTCs. Modernized
systems must be delivered with the components needed for them to be fully
integrated into the CTC battlefield. The CTC Program is critical to making the CTC
battlefield fully instrumented, providing the ability to record, assess, and replay through
After Action Reviews (AAR), complex battlefield dynamics. It is here that the lessons
learned ensure success and save lives on future battlefields.

Figure R-1 6 summarizes budget, POM, and EPA capabilities for the Joint
Readiness Training Center using a DOES/DOES NOT format.

BUDGET, POM, AND EPA CAPABILITIES

JOINT READINESS TRAINING CENTER

Near-term (FY 95-96) Mid-term (FY 97-00) Far-term (FY 01-09)

DO0S DOES 1QES
OBJ INSTR SYS,

Phase I (PF) MOUT FORCE-ON- AV/INTEG (F)
MOUT FORCE-ON- FORCE (PF) LIVE FIRE (F)
FORCE (PF) LIVE FIRE (PF)

DOESNOT DOES NOT DOES NOT

LIVE FIRE (U)
i_ '_ _. .. .._ J "

F - Funded U - Unfunded PF - Partially Funded

Figure R-16

Joint Readiness Training Center (JRTC) Program: AMBER.

JRTC trains light infantry brigade task forces, Special Operations Forces, and Air Force
combat and airlift units in low to mid intensity conflict (to include peace-enforcement)

i;.-"• ...... scenarios. JRTC integrates advanced technology, instrumented maneuver areas with
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observers/controllers, and a dedicated and highly skilled OPFOR to exercise units in
realistic force-on-force engagements, Military Operations in Urban Terrain (MOUT), and
live fire exercises. With emphasis on contingency operations, JRTC offers excellent
joint training opportunities involving Navy, Marine, and Air Force assets. JRTC is
located at Fort Polk, LA.

JRTC Objective Instrumentation: AMBER. This system is partially funded. It is a
computer-controlled training system which provides a full data collection and feedback
capability, including all hardware and software necessary to provide data collection,
processing for presentation, and feedback to units training at JRTC. The JRTC
Objective Instrumentation consists of a Core Instrumentation Subsystem (CIS), a
Range Data Measurement Subsystem (RDMS), a Range Monitoring and Control
Subsystem (RMCS), and an AAR.

Aviation/integration: AMBER. Funded in the far-term. JRTC Aviation/Integration
consists uf MILES force-on-force devices for special operations forces aircraft, close air

"A* support aircraft, AC-1 30 aircraft, C-1 30 transports, and other auxiliary equipment
necessary to support realistic training of special operations and/or light forces, including
complete instrumentation and integration with the vertical target engagement system.

Live Fire Objective: AMBER. The program is partially funded. It is designed to
provide full instrumentation and integration of vertical and ground targetry systems in
support of company level force-on-force exercises, consisting of six platoon live fire
lanes, including platoon ambush lanes. Real time feedback is provided through
integration and presentation of data in fixed and mobile AAR facilities.

Military Operations in Urbanized Terrain (MOUT) Force-on-Force: AMBER.
Unfunded for the procurement of the camera system. MOUT training facilities, to be
built at the JRTC, include the unique capability to conduct an instrumented live fire
exercise at platoon level, as well as force-on-force training at company and higher
levels. Cameras in buildings and along streets capture actions to provide immediate
feedback/lessons learned to player units. The JRTC MOUT complex currently
envisioned will support a battalion task force in a force-on-force exercise. The CTC
MOUT complex consists of a collective training facility of 32 buildings for force-on-force
training with an eight building village for live fire training, an air force control tower, and
an airfield.

National Training Center (NTC): AMBER.

The NTC trains the Army's mechanized and armor brigade level units in scenarios that
depict mid to high intensity combat. Located at Fort Irwin, CA, the NTC emphasizes
heavy/light forces, incorporation of contingency forces, and the integration of special
operations forces into dedicated contingency training rotations. The NTC integrates
advanced technology, instrumented maneuver areas with O/Cs, and a dedicated and
highly skilled OPFOR to exercise units in realistic force-on-force engagements and live
fire exercises.
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Figure R-1 7 summarizes budget, POM, and EPA capabilities for the National
Training Center using a DOES/DOES NOT format.

BUDGET, POM, AND EPA CAPABILITIES
NATIONAL TRAINING CENTER

Near-term (FY 95-96) Mid-term (FY 97-00) Far-term (FY 01-09)

DOES DOES DOES
RDMS (F) OBJ INSTR SYS (F) OBJ INSTR SYS (F)

DOE NOT DOE HQOES NOT

LIVE FIRE MOD (U) LIVE FIRE MOD (U) LIVE FIRE MOD (U)
WOUNDED IN ACTION (U) WOUNDED IN ACTION (U) WOUNDED IN ACTION (U)
CONTROLLER GUN (U) CONTROLLER GUN (U) CONTROLLER GUN (U)

F - Funded U - Unfunded PF - Partially Funded

Figure R-17 As

NTC Objective Instrumentation System: AMBER. The upgrade of the digitized AAR
recording system is being canceled. The NTC Objective Instrumentation System offers
a full brigade instrumentation system. Without funding, there will be no such system
nor instrumentation in the expanded NTC maneuver areas.

Range Data Measurement Subsystem (RDMS): GREEN. It is fully funded. The
RDMS is a communications system used to collect data generated by the players and
passed along with position location data to the core instrumentation system for
processing and display.

Other programs--Live Fire Modernization, Wounded in Action, and Controller Gun--are
RED due to lack of funding.

§1.=
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Combat Maneuver Training Center (CMTC): GREEN.

"he program is fully funded and functional. The CMTC at Hohenfels Major
Training Area (MTA), Germany, provides CTC training experiences for USAREUR's
forward deployed maneuver brigades in force-on-force and MOUT scenarios against a
dedicated and skilled OPFOR. CMTC integrates advanced technology, instrumented
maneuver areas with O/Cs, and an OPFOR to exercise units on the most realistic
European battlefields possible. Hohenfels MTA is one of the last U.S. forces training
areas in Europe capable of supporting battalion level maneuvers.

Battle Command Training Program (BCTP): GREEN.

The BCTP at Fort Leavenworth, KS, is fully funded and uses advanced
simulations to train Army corps and division commanders and their battle staffs in mid
to high intensity conflict scenarios. The BCTP consists of two parts:

. A five day seminar for commanders and their battle staffs to conduct
doctrinal reviews and a war gaming practical exercise.

. A five to seven day CBS-driven CPX called "Warfighter."

Battle Command Training Program After Action Review (BCTP AAR):
AMBER. It is partially funded, but not until mid to far terms). The BCTP AAR provides
an automated means to capture and analyze exercise data and present
comprehensive reviews of simulated exercises. Enhanced AAR facilities will permit
automation of feedback and data collection for division/corps CPXs; this will reduce
supporting workload and manpower requirements, and enhance the realism of training
experienced by player/tested units. The system will be compatible with CBS and
components of the CBS AAR suite.

Training Ammunition: GREEN. Training ammunition provides units the ability to

meet the training standards outlined in CATS. Tough, realistic training hinges on the
effective and efficient use of training ammunition. Commanders and their staffs must
develop and execute sound training ammunition programs to ensure their soldiers and
units are fully capable of decisively engaging threat ta-gets with all their weapon
systems. FY 96 is fully funded. FY 97-01 are funded at 80%. Over the POM 96-01
period, tank ammunition is fully supported through a cost effective multiyear
procurement program. Training for Apache, Bradley, and MK-1 9 is at 85-95%. Other
training ammunition items are supported at below 80%. To offset training ammunition
procurement shortfalls, the Army adopted a risk strategy of drawing down selected
training standard items (those also used in war). This area is rated GREEN in the near-
term, going to AMBER in the mid- and far-terms.

Figure R-1 8 summarizes budget, POM, and EPA capabilities for Training
Ammunition using a DOES/DOES NOT format.
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BUDGET, POM, AND EPA CAPABILITIES
TRAINING A MMUNITON

Near-term (FY 95-96) Mid-term (FY 97-00) Far-term (FY 01-09)

DOES DOES DOES

TANK TANK TANK
BRADLEY ARTILLERY
APACHE
ARTILLERY
MORTAR SMALL ARMS SMALL ARMS
SMALL ARMS DEMO DEMO
DEMODEYO PYRO PYRO

BRADLEY BRADLEY
DES NO APACHE APACHE

MORTAR MORTAR
ARTILLERY

F-Funded U - Unfunded PF - Partially Funded

Figure R-18

Near-Term: AMBER. Congressional increases to ammunition procurement in
FY 95 combined with contributions from the ammunition war reserve account supports
ammunition requirements 100%.

Mid- and Far-Terms: AMBER. Funding levels in the mid- and far-terms do not
fully support requirements for training ammunition. Declining contributions from the war
reserve account, increasing costs of training ammunition items resulting from weapon
systems modernization, and affordability constraints throughout the Army limit the ability
to support training ammunition in the outyears.

Land, Ranges, Targets and Environment: AMBER.

It is partially funded for PRIME and AITST. This program provides procurement
and installation of tirgetry, instrumentation, devices, and other range-reiated hardware.
It supports Army re ige modernization requirements in accordance with the Army
Master Range Platn; e.g., to optimize individual/collective skills to synchronize and
employ combined arms assets through realistic live fire/nonlive fire training exercises.

J • The devices create a lethal combined arms environment; it challenges commanders,
other leaders, and soldiers against a low, mid, and high intensity combat conditions;
and it tests/develops/sustains proficiency in individual/collective skills through

. A, automated evaluation and scoring/feedback mechanisms. Such devices enhance
training efficiency and effectiveness, and conserve OPTEMPO, ammunition, and
personnel resources.
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Figure R-19 summarizes budget, POM, and EPA capabilities for Land, Ranges,
Am Targets, and Environmental Issues.

BUDGET, POM, AND EPA CAPABILITIES
LAND, RANGES, TARGETS, AND ENVIRONMENT

Near-term (FY 95-96) Mid-term (FY 97-00) Far-term (FY 01-09)

DOES DOES DOES

RETS/PRETS (F) RETS/PRETS (F) RETS/PRETS (F)
PRIME (F)

AITST (U) AITST (U) AITST (U)
PRIME (PF) PRIME (PF)
LOMAH 1U)

F - Funded U - Unfunded PF - Partially Funded

"Figure R-1 9

Remoted Target System (RETS): GREEN. It is fully funded through the far-term.
RETS is a standard marksmanship and gunnery range targetry system, including target
lifting mechanisms, target moving devices, controlling devices/computer system,
simulators, and interfacing devices. The Army's current range mechanisms for
marksmanship and gunnery ranges are rapidly becoming obsolete. Many ranges are
maintenance liabilities and, with few exceptions, do not provide for realistic threat-
oriented training. Target control systems are likewise nonstandard and are rapidly
becoming unserviceable and obsolete. RETS enhances training by providing
trainers/commanders facilities that replicate battlefields. The entire RETS system and
new targeting technology was reviewed, resulting in adaptation of more effective
equipment.

_J Precision Range Integrated Maneuver Exercise (PRIME): AMBER. It is partially
funded in mid- and far- terms. PRIME is a range system that allows event driven
scenarios to generate freeplay exercises in an instrumented maneuver area. Armor
and mechanized infantry units especially need a tactical training system that supports
the principle of "train, critique, and train." PRIME satisfies this need; it provides video
and audio replay of training sequences for use in on-.site AARs. PRIME also offers
collective training, through company level, for combined arms team engagement of
enemy forces with dirt ,t fire. PRIME has been installed at Ft. Hood, TX. It will be fully
"evaluated in 3Q FY 95. Currently there is no programmed funding for procuring
additional sets.
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Ai
Armor Integrated Thermal Signature Target (AITST): RED. The system is currently
unfunded. AITST realistically depicts both threat and friendly vehicles, allowing
crew/gunners using thermal sights to distinguish them, and hence to acquire and
engage threat vehicles. A scoring system provides accurate scoring and feedback
during live fire and laser gunnery exercises. Current targets are nonstandard and
constructed from a variety of materials. A critical need exists for full scale targets that
depict both threat and friendly vehicles. Without these targets, the Army does not have
standardized thermal targets which replicate OPFOR thermal signatures. Most
significantly, lessons learned in the aftermath of Operation Desert Storm with respect to
fratricide will not be taught.

Location of Hit and Miss (LOMAH): RED. It is unfunded for procurement. LOMAH is
an electronic downrange feedback system that detects, records, and displays the
location of each round on or off the target surface. Marksmanship research conducted

since 1978 concludes that the lack of feedback is a very serious flaw in current Army
marksmanship training. LOMAH also eliminates target inspections and thus increases
training/firing time. Combining precise bullet location feedback with increased firing
time will appreciably enhance marksmanship.

Portable Remoted Target System (PRETS): GREEN. It is fully funded through far-
term. PRETS is a computerized, fully duplexed, radio frequency communications
network between range operators and downrange hardware. It interfaces directly with
the standard RETS targetry RCS and/or a personal computer. PRETS operates a
totally portable range with the same degree of flexibility as the standard RETS range.

Training Land Initiatives: AMBER. Battlefield commanders manage a three-
dimensional training battlefield that includes artillery, missiles, and attack and assault
helicopters combined with Air Force close air support. Maneuver units need as much
space to fire and maneuver in training as they would use in combat.

* Weapons firing at optimum ranges require large areas of contiguous land (to
contain fired ordnance).

° Force deployment and maneuver require significant areas of continuous land.

* Land stewardship assures continued use of limited training lands.

* Land rehabilitation and maintenance.

° Land restoration.

* Environmental constraints impact the availability of land.

I Endangered species. H
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. Wetlands.

* Soil erosion.

A Focus land acquisition to limited sites which support brigade level training.

a Major training areas - Yakima Firing Center, WA, and Hunter-Liggett Military
Reservation, CA.

* Combat Training Centers - Fort Irwin, CA, and Fort Polk, LA.

Other Special Programs: These include LAM TF, Distributed Interactive Simulation
"(DIS), and Regional Training Sites. Figure R-20 summarizes budget, POM, and EPA
capabilities for Other Special Programs using a DOES/DOES NOT format.

BUDGET, POM, AND EPA CAPABILITIES
OTHER SPECIAL PROGRAMS

Near-term (FY 95-96) Mid-term (FY 97-00) Far-term (FY 01-09)

LAM TF (F) LAM TF (F) LAM TF (F)
DIS (PF) DIS (PF) DIS (PF)

RTS (F) RTS (F) RTS (F)

F - Funded U - Unfunded PF - Partially Funded
Figure R-20

Louisiana Maneuvers Task Force (LAM TF): GREEN. It is fully funded through far-

term. LAM TF coordinates the efforts of the Army leadership to integrate lessons
learned from exercises, ongoing operations, laboratory experiments, and simulations in
a rational, structured way and facilitates bringing new insights to the senior leadership
for informed policy deliberations.

Distributed Interactive Simulation: AMBER. It is partially funded through far-term.
This program develops software and buys hardware to link manned simulators to higher
level war game simulations. It establishes protocols and architecture for common use
of terrain and other database by simulators and simulations.
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Regional Training Sites (RTS): GREEN. It is fully funded through far-term. RTSs
provide support for facilities, equipment, system components, and Reserve Component
(RC) training. The RTS program enables the Army to mobilize and deploy RC
maintenance units capable of supporting current and force modernization systems on
the battlefield, thus providing centralized locations to concentrate equipment, training
devices, technical manuals, test sets, and special tools to train RC maintenance
soldiers in military occupational specialties sustainment and transition. Twenty-one
RTSs are planned, including two high tech RTSs, one of which is already operational at
Fort Dix, NJ.
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SECTION 4

RESEARCH, DEVELOPMENT, AND ACQUISITION STRATEGY

TADSS developed and procured through the TMA remain critical to Army
readiness as the Army continues the transition to the Base Force. The primary meihod
of acquiring TADSS is through the research, development, and acquisition process.
However, some training equipment requirements can and have been met by procuring
Commercial Off-the-Shelf (COTS) and NonDevelopmental Items (NDI). The Army will
leverage emerging technologies from civilian corporations, research agencies, and U.S.
Army Battle Lab experiments. Modernization of the Army through horizontal integration
of technologies will increase the lethality, versatility, deployability, survivability, and

affordability of Army weapon systems. Technology exploitation will improve training
and readiness to ensure our soldiers are the most capable, highly trained Army on the
battlefield. TADSS contribute to an expanded range of training capabilities, including:

Providing realistic force-on-force training opportunities by upgrading and
fielding MILES Army-wide;

• Providing soldiers, leaders, and units improved training evaluations and
feedback by fielding upgraded instrumentation systems to the Army's premier
practice fields--the Combat Training Centers (CMTC, NTC, JRTC);

* Providing a network of vehicle and weapons simulators that allow units to
conduct and sustain combined arms tactical training with crew through
battalion/task force level simulation exercises;

. Providing battlo simulations that depict realistic battlefield environments,allowing commanders and staffs to practice command and control, synchronize

combat power and employ combined arms teams against a credible, thinking
opponent; and

° Providing devices that realistically train tasks that might otherwise be too

costly, difficult, or unsafe to train with actual equipment.

,gures R-21 through 01-32' depict I curent 'Research, Development,

and Acquisition (RDA) strategy by IOS.
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Figure R-28
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Figure R-32

Trainiig Research and Development, Future Acquisition Strategy

The sophistication, complexities, escalating operating costs, and increasing
lethality of modem weapons systems, plus the need to learn how to best flre and fight
them, from individual soldier to comrmander, and to synchronize combat systems-from
the Army, Navy, Air Force, whether Active or Reserve component-in fast-moving, three
dimensional, dispersed battles, creates the demand for simulation-based training to
replace or augment field and range training. Simulation-based training is the primary
training vehicle from brigade to echelons above corps level forces. The training
envisioned for the year 2000 and beyond is encompassed by Synthetic Theater of War
(STOW). STOW provides a seamless simulation environment that links actual combat
systems on the ground, manned cimulators, and other simulations together or, a
common, virtual battlefield. The simulated warfighting environment can be tailored to
rrieet user training requirements.
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Incorporating training requirements early in the systems acquisition process
benefits the Army; it streamlines the acquisition process for training systems, and
training systems embedded within the combat system design reduce total system cost.
The emphasis on value engineering, top-down training strategies, and Manpower and
Personnel Integration (MANPRINT) requirements also reinforce the need to completely
describe weapons and training systeins up front. Technology challenges both
weapons and training systems in common ways; thus, simultaneous, or at least
concurrent, development of both can produce effective, timely training systems.
Moreover, technology imposes a number of other challenges:

Distributed Interactive Simulation--Large scale, real time networking uses
long haul data networks to link equipment, simulators, and simulations at
geographically separate sites;

• Knowledge representation--Artificial intelligence that builds from a knowledge
base by representing expert knowledge with a rule structure;

"" Low cost computer image generation;

Rapidly configurable and digitized terrain databases that allow development

of geospecific terrain photo-based images;

• Reconfigurable Simulators--Test beds use modular hardware and software
simulator designs to rapidly construct prototype simulators and advance artificial
intelligence technologies; and

• Fiscal constraints and future force levels mean technologies with high payoff
potential will receive funding priority. New system development will decrease.

A-1 Technology insertions will modernize current combat and training systems.

Future training technology initiatives with high payoffs (i.e., those that reduce
resource consumption) and provide training force multipliers will receive high priority for
funding.

The Army will continue to examine methods to improve training. Future training
will use innovative technologies to improve readiness. Our challenge is to train and
"sustain the most combat ready and deployable force in the world. The Army must look
to research and development initiatives to identify technology that may offset
decreasing force structure and ensure the means of providing realistic, dynamic training

to our soldiers-today and tomorrow.
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Army Science and Technology Training Program

Synthetic training environments provide the opportunity to enhance training
effectiveness while reducing training resource costs. Advances in the behavioral
sciences are, however, required to provide empirically-based training strategies that lead
to the most efficient and cost effective use ot new training technologies. A major goal of
Army's training research program is to improve combat readiness and performance
across the full range of Army missions through research on individual and collective (unit)
training. A complete description of the Army's training research program, conducted by
the Army ARe2search Institute (ARI) is provided in the Army Science and Technology
Master Plan. A brief synopsis of these program follows.

Unit Training Strategies: This research prograIrI will provide an empirical basis for
developlng effective unit training strategiers for armored and dismounted/light forces in
both Active and Reserve Component units. New training methods will be developed and
validated for critical combat functions (CCFs) as part of the effort to determine optimal
mixes of existing TADSS, live fire, and field maneuver exercises. New methods for
making informed training tradeoff decisions will also be provided. The research further
aevelops improved performance assessrno.it techniques for command, control, and
maneuver, including the use of the PC based Unit Performance Assessment System
(UPAS) which is being implemented iii CCIT. In addition, the research will help develop
and validate TRADOC's comprehensive CATS, and provide input to the Battalion Level
Training Models being developed by ODCSOPS, to better specify OPTEMPO
requirements.

Land Warfare Tranng: Research efforts In this program address cost effective training
strategies for individuals and small units. This includes the development of simulation-
based training, and performance assessment technologies, for future digitized
companies/teams and in support of the Mounted Battle Space Battle Lab advanced
warfighting demonstrations. Future research will focus on emerging Force XXI training
requirements. Other research is underway to develop and demonstrate training
concepts and technologies to Improve the ability of light infantry units to fight at night and
support the Dismounted Battle Space Battle Lab. A prototype computer-based language
tutor is also being developed to teach job relevant Arabic and Spanish skills to Military
Intelligence linguists. Other research employs state of the art virtual reality technology to
develop individual training strategies and mission rehearsal techniques for commanders
and members of high performance teams, e.g., Special Operations Forces. The virtual
reality techniques will interface with DIS and will help maximize the value of systems
procured by STRICOM.

Rotary Wing Training Strategies: The purpose of this research i6 to develop the most
cost effective training strategies for critical Army aviator tasks. It will determine effective
training tradeoffs among low fidelity trainers, full mission simulators, and flight training
time. Training strategies will be developed and experimentally evaluated using the re-
configurable Simulator Training Research Advanced Testbed for Aviation (STRATA).
The results will be used to design optimum training strategies, and to establish the
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requirements for simulator upgrades arid/or the acquisition of new simulators. The11 training strategies will address the full range of critical aviation tasks, including individual,

crew, and unit tasks.

Battle Command: This research is being conducted to improve the effectiveness of
battle commanders and their staffs, with a focus on leader development, command staff
design, and command staff training strategies. Innovative, simulation-based methods for
career long leader development will be developed, e.g., to help ensure that some of
today's lieutenants and captains develop the necessary knowledge and skills to become
tomorrow's division commanders on the digitized battlefield. This research supports the
requirements of the Battle Command Battle Lab.

Technology challenges: The Army is trained soldiers. As the Army charges into the
21st Century, one of our most challenging tasks is developing effective training
strategies. The Army cannot afford to radically alter training resources in operational
units to test various hypotheses about combat performance and capabilities under
varying training resources and strategies. These units must maintain current combat
readiness to meet real world deployments and training cannot be broken or injured
simply to test a hypothesis.

However, the Army is changing how we change. The Army has under
development some prudent test plans to balance the introduction of 21 st Century
simulation-based training with our current field training methods. Some training tasks
require sweat and dirt equity to reap the payoff in combat. The Army must balance the
"muddy boot factor." Our specific training research challenges include the following:

What Is the most effective and affordable mix of live exercises and training in
synthetic environments?

What is the effectiveness of DIS systems at each level of training - individual,
unit collective, multiservice, and joint?

What is good enough? What are the minimum levels of simulator fidelity (e.g.,
cost) required for effective training at the tactical level? What role should virtual
environments have in mission rehearsal?
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SECTION 5

TRAINING

The major objective of Army training, from a modernization viewpoint, is the
effective and efficient integration of systems and nonsystems training technology and
development within the three domains (live, virtual, and constructive) of simulation.
While live training can never be replaced, the proper use of simulators and simulations
within all three domains can enhancu our current training program. Additionally, the
application of technology will offset the restrictions imposed upon live training by high
technology weapons systems, safety, environmental sensitivities, higher training costs.
Embedded training is training provided by capabilities built into or added onto
operational systems to enhance and maintain the skill proficiency necessary to operate
and maintain that equipment. In meeting these objectives, training technology will
better serve and support Army readiness in the 21st Century.

The Army seeks greater standardization in systems TADSS across all BOS.
This ensures a consistent approach to training technology and equitable investment in
TADSS for individual, collectiv;, institutional, and unit training. In developing TADSS
standards, the unique requirements inherent in each BOS will be recognized and
supported. A major objective will be to develop and institutionalize embedded TADSS.
Nonsystems TADSS will be developed to integrate system training devices, and to
provide subsystems for training systems involving multiple devices.

The critical factors that force the Army to consider innovative application of
training technology to achieve training readiness standards are' expanding capabilities
of Army modernized weapons and battlefield systems which make traditional field
training with these systems impractical; increased environmental sensitivities resulting
in restrictions to conventional field training; increased costs of conducting conventional
field training; increased safety awareness; and the requirement to synchronize all forces
. nd BOS in noncombat environments from peacekeeping to multinational warfare. To
mitigate these factors, the Army's approach to training technology must be integrated
and focused.
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SECTION 6

CONCLUSION

The NMS calls for a Total Army that is deployable, lethal, versatile, and capable
of deterrence. The Army must have the ability to win wars decisively, swiftly, and with
minimum casualties. Land Force Dominance is required to ensure quick, decisive
victory. Only by maintaining a trained and ready total force can we meet the
expectations that the American people have of America's Army. Training brings into
balance those functions we must do well. Training is the imperative that bonds all
other Army imperatives together in a coherent whole. Good training retains quality
people; brings doctrine to life; melds new force structure into combat ready units;
makes soldiers and units proficient on new equipment; and develops competent,
confident leaders.

* The Training Annex is a road map for future actions regarding training in the
KJ Total Army; its course is charted by CATS. CATS provides guidance on how the total

force trains and the resources required for training. CATS describes the transition from
a TADSS supported, high OPTEMPOIlive fire training program to a TADSS-based
training program using significantly lower levels of OPTEMPO/live fire. CATS calls for a
mix of field training and simulators for individual training, and simulations for unit
training at company level through echelons above corps. In accordance with CATS,units organize for training as they organize for combat. This strategy enhances
combined arms and service support operations.

The TMA programs support a holistic approach to AT XXI. Each program

contributes a critical piece to the Army's integrated training system and offers
necessary linkages to combat readiness. Additionally, these programs together have a
synergistic effect; each interacts with other training programs to provide an exponential
benefit. All TMA programs must be sufficiently resourced to ensure the training
,eadiness of the Army.

Bottom Line: The Army faces significant changes in the future. These changes will
challenge our capability to train; we must train more effectively and efficiently. The
maturing of current technologies and emergence of new concepts, ofer opportu s to ,-
improve the training of soldiers, leaders, and units. At the same time, constrained
resources demand that we reshape the current training strategy to preserve the
progress we have made, take advantage of new opportunities, and reduce the strains
on both dollars and manpower. This Training Annex describes the anticipated future
training environment, a training strategy for that environment, and provides the plan to
carry out this strategy.
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ANNEX S

SPACE

SECTION 1

INTRODUCTION

The Army in Space

Space is an integral component of the Army's technological and operational
evolution. The Army's involvement in space and space related activities spans over 40
years. Space is essential to Army missions today. The Army's goal is to make the use
of space a standard part of all Army planning and operations and an integral part of the
execution of all missions. Army space activities include efforts to maintain the
technological edge, to use research and development to gain more leverage from
national investments in space systems, and to influence the design of future space
systems. Today, soldiers deploy to all contingencies with equipment using space
assets to enhance their ability to perform their mission swiftly with minimum casualties.
This normalization of space provides the best utilization of technological capabilities to
support warfighters, and is consistent with the principle of the Army's Enterprise
Strategy to Capitalize on Space-Based Assets.

Army Space Policy

The Army's future is inextricably tied to space. Army Space Policy is derived
trom the National Military Strategy and the DoD Space Policy. Army Space Policy
recognizes that space and space related capabilities are essential contributors to Army
modernization and that Army access to national, allied, military, and commercial space
capabilities and products is essential to successful operations. The policy directs the
Army to:

* Conduct space and space related activities that enhance operational support
and contribute to successful execution of Army or Joint Task Force (JTF)
missions;

* Organize and train Army forces using space capabilities and products to
make them more responsive, flexible, interoperable, survivable, and sustainable;

* Exploit existing space systems and ensure that new systems support land
component requirements;
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* Embed space applications in Army doctrine, training scenarios, wargames,

exercises, and plans;

• Develop, maintain, and enhance Army space expertise;

* Develop space concepts, doctrine, requirements, and equipment; and

• Seek to normalize direct and immediate in theater response to commanders
from evolving space-based capabilities.

The objective of this aggressive leveraging of space capabilities and products,
normalized in concepts, doctrine, training, operations, and modernization, is to ensure
that the Army maintains Land Force Dominance well into the 21st Century.

To accomplish this space vision, the Army has been developing concepts;
identifying and documenting requirements; and training a cadre of space experts.
Exploiting space requires an acquisition strategy that facilitates and integrates
emerging space capabilities with existing and programmed capabilities. In addition, the
Army must continue to capitalize on national and joint programs, as well as commercial,
domestic, and international space systems. This must be done while supporting
initiatives that satisfy not only common user requirements, but also satisfy Army unique
requirements for space. Ask

The management strategy for the Army's role in space is to develop a
centralized focus, while maintaining decentralized execution. The United States Army
Space and Strategic Defense Command (USASSDC) develops the centralized focus
and is the proponent and integrator of space activities for the Army. SSDC provides
direction to Army space activities, assists in the development of Army space related
requirements, provides key research and development support to missile defense, is
the focal point for the Army space research and dev6lopment technology base, and
ensures that national space assets contribute to Army requirements for intelligence
preparation of the battlefield--particuiarly for Force Projection operations. Through
these activities the USASSDC influences, integrates, and helps expedite the
development and fielding of space capabilities and ensures Army warfighter access to
space resources to enhance the accomplishment of Army missions.

The Army's Training and Doctrine Command (TRADOC) is publishing the Army
doctrine for space (Field Manual 100-18, Space Support of Army Operations. The goal
is to enhance awareness across the Army of the contributions of space applications to
present and future battlefields and to ensure the Army voice is heard in establishing
requirements for space products to support the warfighter.
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.1 Space Applications

Army Land Force Dominance in the information age cannot be achieved without
the integration of space capabilities and products. As the Army continues to
modernize, space systems offer increasing opportunities to meet Army Modernization
Objectives. Support for operational missions is provided through exploitation of existing
space assets and the application of space products to enhance warfighting capabilities.
The Army does not have a separate "Space" mission area. Space functions and
products are integrated into other mission areas and battlefield operating systems. This
annex addresses Army space related activities that support the warfighter in the
following functional application areas: communications; Position and Navigation
(POS/NAV); Reconnaissance, Surveillance and Target Acquisition (RSTA), weather,
terrain and environmental monitoring, and missile defense.

Communications. Global and theater-wide instantaneous communications
using space assets and associated ground terminals provide flexibility, agility, and
efficiency in all phases of operations. Space-based communications capabilities extend
the range of theater terrestrial communications networks and allow interconnection of
widely separated force
enclaves. These capabilities SPACE RELATED COMMUNICATIONS APPLICATIONS
are required to meet the r R b'.•! emans of rmy-Provide Reliable C2. [
demands of Army
operations: on present day -improve Responsiveness and Flexibility of
and future battlefields; for Tactical Forces.
split-based operations; for
increased operations tempo; -Provide Long Haul Communications.
for C2 on the move; and for -Access Fuzed Intelligence.
a warfighter's net to provide e m s
unprecedented situational
awareness. Space-based
Military Satellite
"Communications Figure S-1
(MILSATCOM) assets,
augmented by civil SATCOM, enable these capabilities. The Army coordinates and
"manages the Ground Mobile Forces use of the Defense Satellite Communications
System (DSCS) for the warfighting CINCs.
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SPACE RELATED POS/NAV APPLICATIONS

Provide Three Dimensional Position, Location,
and Navigation.

, Synchronized Operations through Precision Timing
and Location.

Determine Precise Enemy Location and Target
AcqLisition.

Figure S-2

Position and Navigation (POS/NAV). The use of small lightweight Global
. Positioning System (GPS) receivers provide confidence, speed, and flexibility in modem

mobile warfare. Hand held and vehicle installed GPS receivers provide precise position
location. GPS is used for route planning, fire support surveying, and navigation for
weapon systems, helicopters, and ground vehicles. GPS enables rapid setup and
automatic orientation of the SATCOM terminals that provide deployable satellite
communications for the Force Projection Army.

GPS also provides timing for communication circuits, especially critical for high
speed data communication. The integration of GPS with combat net radios also
enhances situational awareness. The capability to contribute to the overall situational
awareness, inciuding combat identification, has added new dimensions to the
warfighters horizon. GPS integration into smart weapons also enhances the Army's
precision strike capabilities by increasing maneuverability of strike forces and by
reducing engagement timelines.

Reconnaisso-ce, Surveillance
and Target Acquisition (RSTA).
The Army's Tactical Exploitation of SPACE RELATED RSTA APPLICATIONS
National Capabilities (TENCAP)
program focuses on tactical - Provide Global Surveillance
applications of national space
systems. Originally designed to * Operate inside the Enemy Decision Cycle

support strategic requirements, * Enhance IPB Products L
dow, ,nig 'these systems 'o 'tactical

*4 levels provides current and accurate • Support Targeting for Precision Strike
pictures of a threat (imagery,
communications, and electronic
signatures) during both planning andd
execution. Such national capabilities Figure S-314 also support humanitarian efforts, as
"they did during Hurricane Andrew. Imagery data is used by multiple intelligence
Ssystems and, when combined with data from other assets, contributes to the

Intelligence Preparation of the Battlefield (IPB). Secondary dissemination and
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intelligence broadcast capabilities supported by space assets provide continuing
¶ situational awareness through all phases of operations. They provide the target

acquisition ability to "see deep" in today's battlefield and then to assess the impact of
"shooting deep."

Weather, Terrain, and Environrnental Monitoring. Tactical Defense
Meteorological Satellite Program
(DMSP) downlinking provides SPACE RELATED RSTA APPLICATIONS
accurate, secure, theatar cloud__
imagery and profiles of some
atmospheric elements to support • Plan, Rehearse and Execute Operations.
tactical planning in real-time.
Accurate meteorological data at • Provide Accurate Meteorological Data.
target sites is required for long range
acquisition and engagement. • Operate with Full Knowledge of Weather
Surviving NBC attacks is increased Effects on Use of NBC.
by the knowledge of weather effects.
Current Army weather and terrain
satellite based information is . .
obtained through commercial
satellites and receivers. Air Force DMSP Small Tactical Terminals (STT) have not yet
been fielded, and DoD does not have a terrain mapping (LANDSAT-type) satellite.
Current map products are not available for many areas of the world where a ForceProjection Army may be sent.

Space-based sensors, including commercial and national assets, can provide the
most current Electro-Optical (EO), Infrared (IR), Synthetic Aperture Radar (SAR), and
Multi-Spectral Images (MSI) of ground operations areas. When processed with
elevation data, up to date broad area mapping products can be supplied by topographic
engi, eer units. The integration of these products enhances terrain analysis and enable
limited mission planning and rehearsal. New Remote Earth Sensing commercial
license opportunities in this area will enable additional development and expansion of
commercial sources for terrain imaging data.
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SPACE RELATED MISSILE DEFENSE
APPLICATIONS

• Provide Early Warning of Missile Attack.

- Cue TMD Systems to Missile Attack.

9 Target Enemy Launch Systems.

* Provide Counterproliferation SU-veillance.

Figure S-5

Missile Defense. Overhead coverage, such as the Defense Support Program
(DSP) satellites, allows surveillance of enemy missile systems, cues active theater
missile defenses, provides targeting information to attack operations forces through the
Joint Tactical Ground Station (JTAGS), and allows all forces to take passive defense
measures. The Army is also actively participating in requirements for the follow-on
Space-Based Infrared (SBIR) system and the ground processing stations. In addition,
the use of other elevated sensor platforms (JSTARS, AWACS, etc.) for missile defense
roles is being thoroughly explored in advanced concept and technology
demonstrations.

As proliferation of advanced missiles and missile technology continues, the
missile defense application of space assets will become increasingly important. Theater
Missile Defense, which counters those missiles both in flight and prior to launch,
depend on data from space assets. Space assets are also important for the roles they
may play in nonproliferation and counterproliferation surveillance and detection

activities.
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SECTION 2

:1 WARFIGHTING CONCEPT

Space Supports Land Force Dominance and the National Military Strategy

The Army's use of space is important to the conduct of all phases of land
warfare. The Army will continue to develop the use of space capabilities to support
Army strategic roles and improve the execution of its missions across the entire
spectrum of military operations. The modernizalion of Army space capabilities
improves the capabilities of CINCs to achieve quick, decisive victory with minimum
casualties and thus improves the Army's capability to execute missions which support
the National Military Strategy.

ARMY USES SPACE TO SUPPORT STRATEGIC ROLES/
TACTICAL APPLICATIONS

MODERNIZATION VISION - NATION 4NL SECURI7Y STRATEGY

SeDARMY SPACE New Threats

Shoot Deep POLICY New Doctrine

Maneuver Deep Wil Sw;1tly
Minimum Casualties

Figure S-6

Army Doctrine (FM 100-5, &perations, June 1993) recognizes the contributions
o" space applications to Force Projection. Space Support to Army Operations, (FM

100-18 (Draft), July 1994), describes the capabilities and emnployment of space systems
that enhance the Army's execution of strategic, operational, and tactical missions
across the range of military operations.

Force Projection and maneuver are enhanced by the use of mapping products
for areas where no up to date maps exist and by the use of GPS for navigation over, unfamiliar or featureless terrain.
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Beyond line of sight extension of ground forces radio communication provides

the information flow necessary for efficient command, control, and sustainment of split-
based and highly mobile forces. This range extension and enhancement of targeting
information are additional information requirements met by space capabilities. The
sustainment of deployed forces also requires space capabilities for the development
and transfer of databases, and to provide continuous in transit visibility of critical assets.

The delivery of timely space products to land forces was an essential ingredient
of victory in Operation Desert Storm. The aggregate of national, civil, and commercial
space systems is a combat multiplier which enhances the Army's ability to accomplish
its roles and missions. From disaster relief, humanitarian, and security assistance roles
to combat operations, decisive victory depends--to increasing degrees-on space
capabilities and products.

These transitions in environment and doctrine create requirements that may best
be met with space related applications for support of combat operations. Space related
capabilities provide unique combat advantages, and direct access to those capabilities
is the Army's umbilical to victory on the future battlefield.

Operations Other Than War (OOTW)

Space applications contribute to peacekeeping, humanitarian assistance,
disaster relief; their use in Somalia, Rwanda and during Hurricanes Iniki and Andrew
are but a few examples. In peacetime, peacekeeping, nation assistance, and security
assistance are supported by communications, imagery, mapping, and meteorological IF
data from space assets. In Somalia, the 10th Mountain Division faced vast stretches of
poorly mapped, poorly navigable terrain. The void was pat.ially filled by using mapping
products developed from space-based systems, including TENCAP capabilities. These
products were provided to the division from the Army Space Exploitation Demonstration
Program shortly before deployment. The units were equipped with Small Lightweight
GPS Rece w3rs (SLGRs) updated to 15 meter accuracy and multi-spectral imagery
converted hard copy products. Commercial International Maritime Satellite
(INMARE ) terminals were used to overcome the shortfall of immediately available
S intertheat•r communications in support of medical, administrative, and logistic needs. A
new small tactical receiver for Defense Meteorological Satellite Program (DMSP) data
and civil satellite data, was shipped to the division; it provided the Joint Task Force in
Somalia timely, high resolution weather imagery.

Counterdrug Operations benefit from space-enabled capabilities of overhead
surveillance in near real time, accurate position location to support intercepts, and
instantaneous communications to operate inside the trafficker's decision loop.

The role of space exploitation and us( of space products in operations other

than war also set conditions for the Army's transition to crisis response.

A
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Force Projection Operations

Predeployment. During the predeployment phase of korce Projection
operations, space capabilities will be incorporated into training and preparation to
enable Army forces to train the way they fight. Training and exercises are enhanced by
bringing enemy and environmental conditions expected in theater to CONUS
exercises/simulations. Collection and archiving of imagery support the rapid production
of up-to-date maps for many areas of the world.

In the current environment responses to crises will normally be in concert with
allies. Space capabilities are key to support these activities. Global communications
allow proper coordination of international operations. Global communications also allow
proper force tailoring for the anticipated mission and improved joint/combined
training/exercises of forceb. Alliance support activities include continuous surveillance
and warning to decrease vulnerability.

The use of space by potential enemies to enhance their warfighting must also be
addressed by the warfighter. Space denial against either space-based or ground-
based systems may be necessary The control of space is a key element to achieve
and maintain a favorable air situation, a real time intelligence picture, and will become
an increasing requirement for the warfighter to Win the Information War,

When a crisis requires Army participation, the Army notifies, mobilizes where
Alm necessary, prepares, and conducts trainingw for those forces designated by the National

Command Authority to meet t0e theater CNl's requirernents. These forces rely on
specific, predictive, and timely intelligence as the foundation ior effective force
generation and deployment preparations. Through space assets ground commanders
.cn• "see" the theater from the very first day oi tlhe crisis. Space asets enhance the
intelligence preparation of the theater through neai" real time irteligence about the
threat, the local situation, terrain, aid weather conditiovs. Tacticai forces will be able to
gain In theater situational awareness during pre-doployro.,t trainig. Commanders use
this information to anticipate warfighting requireernints and maklr cornbat forces and
logistics packages to meet threats. Using LAN DSAT and commercial earth sensor
systems, Army engineer units can use topographical data to create new maps. andSupdate old ones. These m ulti-spectral im agery and •ti:rain data are also used to

conduct missioo planning and rehearsals. DML3P and cEmmEorcially available satellite
'-..... weather systems provide meteorological data from the theater of operations.I Early Entry. Forces are most vulnerable du.-,Ing 01he a-ciry entry phase of ForceProjection, making force protection crucial. Space ass'L-Js enahance force protection

through missile defense, RSTA, and communicatioris. 1-ENCAP provides security by
reducing the element of surprise and providing missile ear!y warning. DSP satellites
provide near real time intelligence and warning of ballistic missilo launch. In theater,
RSTA products are disseminated from ground process'rig facilities via the Area
Common User Systems (ACUS) and UHF satellite links. Global communications are

AI /the backbone of split-based operations. The CONUS suo;tainment base is linked, from
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deployment through the buildup of forces, with global satellite comrnmunications.
Satellite communications are also critical to long range intertheater battle command.
GPS allows constant tracking of critical assets during deployment and enhances the
ability to deploy and maneuver once in theater.

Decisive Operations. During the operations phase of Force Projection, the
commander moves against the threat to produce decisive results. Through space
applications the commander enhances his ability to Dominate Maneuver Warfare, Win
the Information War, Protect the Force, and Conduct Precision Strikes. The full
spectrum of real time intelligence enhances warning, agility, and precision strike;
consequently, the commander can maneuver against the throat's vulnerabilities. The
use of satellite communications facilitates the commander's control of tactical maneuver
at extended ranges and allows him to control the battle tempo. Space technologies are
a critical component of battlefield digitization and are key to the command and control
required to Win the Information War. Weather data from space enables exploitation of
weather conditions to best advantage, while terrain imagery provides intelligence on
poorly or uncharted terrain. As in other phases, DSP allows surveillance of enemy
theater ballistic missile systems, alerts theater missile defenses, and warns forces to
take passive defense measures.

Redeployment. Continuous intelligence update of potential threats during
vulnerable redeployment protects forces from surprise. Continuous communications
allow positive control and reorientation to any new crisis even during redeployment.
Exact knowledge of unit equipment and location and status of supplies provide the
ability to redirect forces on the move and facilitate recovery at home station, which
enables a faster return to readiness for the next mission.

U.S. and allied operational success in Operation Desert Storm was directly
linked to successful space exploitation. The aggregate of national, civil, and
commercial space systems, aggressively exploited, during that operation provided a
critical combat multiplier. The use of satellites for warning of ballisiic missile launches,
alerting of active defense missile batteries, and positioning location and
communications extension to support maneuver added new dimensions to the Desert
Storm battlefield. If this capability were not available in the future-through lack of
funding, priority, or institutional commitment-the Army would lose much of its
demonstrated flexibility, agility, capability to control operational tempo and to operate
throughout the depth of battlefields. Continued development of space capabilities to

meet battlefield requirements and the normalization of space use are imperative to
achieve Land Force Dominance. Space exploitation assists smaller U.S. forces in
maintaining a technological overmatch against potential enemies.

Space capabilities are so vital to the Force Projection Army that contingency
operations teams are being formed at the Army Space Command to ensure Army
access to space and provide space support directly to the warfighter. These five
person teams provide space operations support to Army forces for both combat and AO
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humanitarian contingency missions worldwide. These teams operate commercial and
prototype space capabilities equipment or train personnel on-site to use the equipment.

In the future the Army must not simply exploit existing space assets. Rather, in
the mid-term, we must prioritize and assert the land warfighter's space application
requirements in order to take full advantage of space related capabilities that are
currently being developed and fielded. In the far-term, we must assert Army influence
in the design of tomorrow's spacecraft to assure that they meet warfighter
requirements. In so doing, the Army will maximize the effect of space products and
more fully achieve the force enhancement potential of space assets. The Army goal is
to use space and space related capabilities and products to enhance the efficiency and
effectiveness of land forces across the spectrum of military operations.

J
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SECTION 3

CURRENT PROGRAM ASSESSMENT

Assessments of the capabilities needed to meet the operational requirements of
Army space activity in the near-term (FY 95-96), mid-term (FY 97-00), and far-term (FY
01-09) are set forth here. Ratings of each capability oi program are based on overall
assessments of space related programs within an application area (without repeating

IL the detailed assessment of the individual programs piesented in other annexes). Our
assessment (Figure S-7) projects to the far-term and is based on projected funding and
uninterrupted development of several currently funded systems. Additional reductions
in research and development funds and programs, or any failure to replace and/or
modernize existing space assets, will reduce the rating for warfighting capabilities of our
duployed forces. For some functions, commercial space systems may be available to

supplement or support OOTW.

The current program assessments are as follows:

RED - No capability exists, or is insufficient to defeat the threat or provide

the required support.

AMBER - A limited capability or quantity exists to perform the mission; and

GREEN - Adequate capability and quantity exists to perform the mission.

LSPFACE C APA BU UT|ES AS S ESS M ENT

%.. .. . h..... . . . " 'l . .. . ... . . . .. . . -- -_ -- . .... ._ .. - I- I

NEAR TERM MID TERM FAR TERM
(FY 95-96) I (FY 97-00)) (FY 01-09)

COMMUNICATIONS AMBER A[A BER AMBER

POSITION/NAVIGATION AMBER GREEN GREEN

RSTA AMBER AMBER GREEN

WEATHER, TERRAIN AND
ENVIRONMENTAL MONITORING AMBER GREEN GREEN

MISSiLE DEFENSE AMBER AMBER GREEN

Figure S-7
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COMMUNICATIONS

Satellite communications capability is critical to a Force Projection Army. The
range extension capabilities of space are necessary to support Army requirements.
These requirements are being driven by a global strategy and operations doctrine that
envisions split-based operations and unitS widely dispersed on the battlefield.

Space Communications Programs
Near-term Mid-term Far-term

9 • 96 )7 ,98 99 (XW 1 2 03 04 05 06 07 0o 09.]

[ , SMART-o
[ - SCAMP

[jI-BA:IýD LSTAR-'I

In service/In procurement

In Developmcntiý

"Figure S-.8

"The Army uses military and commercial communications satellites to carry large
portions of intercontinental, intertheater, and irntratheater traffic at brigade level and
above. Some tactical Intratheater users are also supported. During a crisis, however,
the demand for satellite communications exceeds current capabilities. Access to
channels in the satellite communications system will be improved by 1996 when
Demand Assigned Multiple Access (DAMA) provides improved satellite channel access
through the use of an automatic controller, which optimizes channel uses. Also, the
Army, through DoD, is exploring increased use of commercial communications through
the Commercial Satellite Communications Initiatives.

The Defense Satellite Communications System (DSCS) supports tactical

communications through the Ground Mobile Forces Satellite Communications (GMFSC)
program. The Army has about 200 GMFSC terminals that connect to other Army
communication systems such as Mobile Subscriber Equipment (MSE) to provide
connectivity between dispersed units. The Army is the lead Service for DSCS ground
terminal RDA, operations, and sustainment.

Six prototype Tri-band (X, C, Ku) terminals that can directly access military and
commercial transponders are now being fielded. These will be modified, based on user
experience, and fielded as SHF Tri-band Advanced Range-extension Terminals
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(STAR-T) beginning in 1998. Coupled with initiatives to lease/purchase commercial
satellite capability, STAR-T will greatly enhance warfighter access to multi-channel SHF O
SATCOM. STAR-.T will replace GMFSC and Trojan Spirit terminals. The prime mover
for these terminals will be a single HMMWV.

Initial entry operations are constrained by availability of sealift and airlift
capabilities. Communications assets must be packaged efficiently to provide the
greatest capability in the smallest package. In the near-term, easily deployable
Enhanced Manpack UHF Terminals (EMUT) and INMARSAT commercial off-the-shelf
terminals will contribute to enhancing the warfighters' early entry capabilities through
the use of space. They will provide a readily deployable split-forces communication
capability down to brigade level for every division and corps, the communication links
for C2-on-the-move and the Warfighter net, giving commanders a SINCGARS combat
net radio/SATCOM interface.

As mid-term technical and tactical capabilities of the threat continue to improve,
C41 systems will need to provide more interoperability for joint and combined missile
defense and joint precision strike. requirements and provide for rapid, seamless
distribution of large volumes of processed data critical to Win the Information War.

These improvements will maintain communications AMBER in the mid-term.
Increasing requirements will mean communications remain AMBER through the far-
term. Far-term improvements will focus on Improving C2 for mobile operations
(MILSATCOM on the move), and the addition of reliable secure communications in all
battlefield conditions. MILSTAR (SMART-T and SCAMP terminals), the next generation
of military communications satellites, will provide highly survivable, jam resistant,
worldwide, secure, joint service communications to strategic and joint task force
warfighters. In the near-term, the Army MILSTAR program is focused on corps,
division, and Special Operations Forces communications.

POSITION AND NAVIGATION (POS/NAV) PROGRAMS
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The GPS constellation of NAVSTAR satellites is increasingly important to Army
operations. Use of Small Lightweight GPS Receivers (SLGR) provided confidence,
speed, and flexibility in Desert Storm. GPS information is programmed to be
incorporated into combat net radio communications and embedded in a wide variety of
Army systems. The availability of this information and the ability to distribute it on the
battlefield will aid in achieving better situational awareness and fratricide avoidance.
Mid-term capabilities for POS/NAV are GREEN. Precision Lightweight GPS Receiver
(PLGR) production funds will provide for fielding by FY 97. Army Aviation will achieve
the Miniature Airborne GPS Receiver (MAGR) requirements of the Federal Radio
Navigation Plan by the year 2000. The resulting capabilities will mean a GREEN
posture for this application through the far-term.

RECONNAISSANCE, SURVEILLANCE, AND TARGET ACQUISITION (RSTA)

Army deep precision strike operations are limited by target acquisition and
sensor capabilities; therefore, overall near-term RSTA is AMBER. The priorities for
resolution during the mid-term focus on improving the tactical commander's ability to
"see" his area of interest and on his capability to target the threats.

RSTA Programs

Near-term Mid-term Far-tenn
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Figure S-10

The mid-term force has 1m---proved space systems with enihanced capabilities
against modern signal environments and with improvements in satellite imagery, down-
linking, and communications; but target acquisition remains AMBER. In the far-term,
U.S. Army space capabilities will further enable Joint Precision Strike by providing real
time space data downlinks to the tactical level along with the improved processing and
dissemination capability. Providing an accurate threat picture (imagery,
communications, and electronic signatures), during both planning and execution, will
bring the far-term assessment to GREEN.
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Space will also be key to future ability to monitor the critical areas of Weapons of
Mass Destruction (WMD) proliferation and treaty compliance. The availability of this
information will allow better preparation of Army forces for potential contingencies.

WEATHER, TERRAIN AND ENVIRONMENTAL MONITORING

Ncar-term Mid-terrn Far-terrn
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The Army is critically dependent on weather information to plan and conduct
operations. The Defense Meteorological Satellite Program (DMSP) provides down-
linking for accurate, near real time theater level weather and meteorological data at
target sites for long range engagements. Currently, commercial receivers provide
data/imagery from civil and allied weather satellites. The fielding of small commercially
weather terminals provides improved capabilities to units. The addition of small tactical
antennae will complement the DMSP Small Tactical Terminal System (developed by
the Air Force) and make it more applicable to the Army's missions by providing an
encrypted, assured source of weather data. These developments mean this area is
GREEN in the mid-term.

Although space-based imagery has proliferated in the last several years, theavailability of imagery in the near-term is limited by the number of areas that have been

mapped to date or that have topographic data available to transfer the images into
mapping products. With the availability of LANDSAT and SPOT imagery, large area
low resolution (1 0-meter) data is available.

Data from LANDSAT and SPOT satellites are fused to provide broad area
mapping products to support contingency operations, especially areas where maps
either do not exist or are too old to be useful. However, LANDSAT 4 and 5 are nearir.
the end of their useful lives, and LANDSAT 6 failed to achieve orbit due to a launch
mishap. Additional satellite ground processing capabilities will allow LANDSAT and
SPOT data to be used in a full Mission Planning and Rehearsal system, a tool that will
significantly enhance planning and training. However, imagery through the mid-term is
impacted by the loss of LANDSk T 6.
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Long-term, Army requirements call for a High Resolution Multi-Spectral Sensor
Imagery (HRMSI) capability on LANDSAT type satellites. This would reduce the need
for a topographic database to produce mapping products. Continued support for the

broad area coverage capabili ty is necessary. Withou -ur own capability, Army
operations would be inhibited, and DoD would be dependent on foreign sources for
unclassified imagery. Continued increases in the demand for imagery will also require
dissemination systems. The distribution portion of the topographic engineering
capability is not programmed to keep Up with increased demand in the far-term.

Improvements desired in the far-term provide tailored weather and
environmental/ topographical products for tactical units. These augment intelligence
preparation of the battlefield and aid decision making. Integration of weather receivers
into appropriate Army systems will provide a capability to merge DMSP data with terrain
information, enhancing battle planning and execution. This integration means our
overall capabilities in this area remain GREEN into the far-term.

MISSILE DEFENSE

Army space capabilities to warn the force are a cost effective survivability
enhancement to protect the force. Space-based warning enhances all four pillars of the
Army's Theater Missile Defense (TMD) capabilities. Overhead coverage allows
"surveillance of enemy missile systems, cues active theater missile defenses and attack
1 operations forces, and allows forces to take passive defense measures. Shortfalls in
capabilities and the proliferation of threat theater missiles today result in an AMBER
rating. Required improvements will allow us to better warn threatened units and
populations, engage at greater ranges, and give us the opportunity to engage enemy
launchers more effectively by providing shooters more precise launch Doint locations.

Missile Defense Programs
Near-term Mid-term Far-term
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Protection of the force is enhanced in the mid-term through the use of Defense
Support Program (DSP) data processed by Joint Tactical Ground Station (JTAGS).
JTAGS is a transportable system which provides In theater stereo processing of DSP
data. However, this capability, combined with additional fielding of commur•cations
capabilities in the far-term, creates a GREEN far-term assessment.

With the termination of the next generation early warning systems (i.e., Follow-on
Early Warning System), the Army must aggressively participate in defining
requirements for the follow-on Space-Based Infrared (SBIR) system. The capability of
this replacement system to satisfy Army theater warning requirements will impact the
far-term rating of this area.

Force protection is enhanced most in the mid-term by the initial fielding of the
Theater High Altitude Air Defense (THAAD) system. THAAD provides wide area
coverage and protection from longer-range ballistic missiles. Through the mid-term and
into the far-term, THAAD operates in conjunction with the lower tier Patriot to provide
multi-layer defense of critical theater assets. In the far-term when the very deployable,
highly mobile Corps SAM is fielded, the missile defense for maneuver forces is
sufficient for forward area defense.

II
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SECTION 4

RESEARCH DEVELOPMENT AND ACQUISITION STRATEGY

Science and Technology Programs

The Army's overall strategy for near-, mid-, and far-term exploitation of space is
consistent with current fiscal constraints and DoD acquisition strategy. In the near-
term, the goal is to leverage the capabilities of existing satellites and space assets.
Acquisition implications for this period mean the Army will procure receivers to accept
data and information from existing networks and capabilities.

For the mid-term, the Army is leveraging systems currently in advanced
development. Input to final development allows the Army to better exploit the

capabilities of new systems. This translates to the procurement of processors to take
advantage of capabilities available through mid-term space assets.

For the far-term, the Army is focusing space related research and development
to provide tailored products to meet specific land force requirements for the 21st
Century. The Army must influence satellite design and operation so that the Army has
direct access to the required information and capabilities.

SPA CE EXPLOITATION RDA STRATE'GY

DESIGN PROCESSORS
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Defense wide Science and Technology efforts seek exploitable gains in
technology areas to achieve certain joint military capabilities. Many of the required joint I
military capabilities sought by this technology focus are space related.

The Army's focus for technology development in modernizing its space assets is
to exploit space for the tactical commander (see the Army Science and Technology
Master Plan (ASTMP)). Therefore, the Army's space related research looks to provide
several capabilities to the warighter:

* A reliab!e, secur&, spn ,e-based communications network to operato through
adverse weather and threat conditions;

1 Satellite communications-on-the-move;

* Interconnection of split-based operations at medium and high data rates;

* Enabling the Army C31 systems to cycle faster than those of potential
adversaries;

• Accurate navigation across featureless terrain in all weather;

Obtaining target signatures of interest during day/night operations and
through weather and concealment;

Accurately measuring and predicting environmental conditions over areas of

interest;

• Identification of Friend, Foe, and Neutral forces;

a Providing Theater Missile Attack warning and cueing to friendly forces arid
•,,,•allies;

. Providing real time, survey quality pointing accuracy for directional systems to
include weapon systems; and

* Providing the soldier with the advantage in Winning the Information War
through the use of space.

The Army has been developing meaningful Science and Technology Objectives
(STOs) and Advanced Technology Demonstrations (ATDs) to demonstrate and develop
these capabilities, They support space applications for exploratory and advanced
technology development. Approved STOs arid ATDs are incorporated in the ASTMP
updates and integrated into the Army Modernization Plan.
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This technological development process provides added value to the current
Army Acquisition Strategy for space related materiel developments. The acquisition
strategy already includes using Nondevelopmental Items (NDI), Commercial Off-The-
Shelf equipment (COTS), and commercial, civil, and tactically-oriented satellites to
improve warfighting capabilities.

Force Modernization Programs

Army doctrine and operations have become increasingly dependent upon space
capabilities. Ground force tactical operations provide several opportunities to apply
space capabilities. Modernization programs that realize the benefits of space related
capabilities and products are distributed across the space application careas. Without
space related capabilities and products, the Army would be unable to fulfill its ever-
expanding missions.

Communications. During crisis the demar d for satellite communication
exceeds current capabilities. Increased access to channels in the satellite
communications system is required. Military SATCOM systems are currently
supplemented by commercial INMARSAT and INTELSAT networks. By 1996, Demand
Assigned Multiple Access (DAMA) technology will offer improved satellite channel
access through the use of an automatic controller which optimizes channel utilization.

The Army MILSTAR program is focused on corps, division, and Special
Operations Forces. Later, MILSTAR II satellites will have increased data rate
capabilities. After the turn of the century, MILSTAR III satellites will also take
advantage of the currently developing Small Satellite Technology. The SCAMP and
SMART-T terminals are being developed to implement the Super High Frequency
(SHF) and Extremely High Frequency (EHF) capability of MILSTAR.

The Command, Control, and Communications and Computers modernization
annex (Annex E) provides additional information on communications applications of
space.

Position and Navigation (POS/NAV). The Army is currently fielding the
Precision Location GPS Receiver (PLGR) with an error of less than 15 meters.
Continued proliferation and use of these GPS devices will enhance the Army's overall
combat, combat support, and combat service support capabilities in the mid-term. The
Army provides support for GPS receiver development and the Joint Program Office.

Current Combat Identification initiatives to reduce fratricide depend on GPS data
to provide friendly locations, GPS information is programmed to be incorporated into
combat net radio communications, and an embedded capability will eventually be in all
vehicles/individual equipment. The availability of this information, coupled with the

capability to distribute it on the battlefield, will improve situational awareness and aid
fratricide avoidance.
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ThiGPS and SATCOM provide logisticians an asset tracking capability (TRAC-3).
This will make sustainment operations much more efficient by maintaining in transit
vi-ibility of key resupply items and enabling redirection of assetst when situations
change. Navigation assistance with GPS also assists planning of resupply transit
routes and rendezvous points. A developmental model of the Total Distribution
Advanced Technology Demonstration system has already shown its potential. It has
tracked supplies aboard aircraft and ships and redirected materiel to forces ',,n the
move. An Asset Management module for this system links strategic, operational and
tactical data with a Combat Service Support Control System. This enables
commanders to know the overall status of reinforcing units and the location of critical
items in the supply pipeline.

Additional GPS Exploitation programs will provide tactical commanders rapid and

accurate survey support, precise position (Differential GPS), and azimuth determination
(ADS) using GPS and Advanced Communications Technology Satellites (ACTS).
Precise GPS position and pointing devices may replace gyros and north seeking

,--n* modules in weapons systems including AFAS, Patriot, and Firefinder.

Reconnaissance, Surveillance and Target Acquisition (RSTA). The Army
TENGAP program is currently fielding the Mobile Integrated Tactical Terminal (MITT)
and the Forward Area Secondary Imaging Dissemination and Tactical Related
Applications Terminal (FAST) to Divisions and select brigades. These systems provide

.; secondary imagery and SIGN1 receive capabilities. They also enable limited analysisof national and theater intelligence data.

Evolutionary development will continue with the modernization of the Enhanced
Tactical User Terminal (ETUT) and Electronic Processing and Dissemination (EPDS) at
Corps. Two Enhanced Tactical Radar Correlators (ETRAC) will be fielded to corps in
FY 95 and FY 97. A new Miniature Imagery Receive System (MIRS) will be fielded to
corps in FY 00 to replace the Imagery Exploitation System (IES). EPDS will be
replaced by the Tactical Electronic Processor (TEP) in FY 01.

All TENCAP systems are interoperable and directly interface with other Army
cormmunications and tactical display processors. The incorporation of more robust
rnuitF-wave flexible communications will expand these interoperable capabilities.
Further improvements include downsizing of TENCAP systems to enhance rapid
deployment and the provision of graphic display software for rapid situational
assessment of the battlefield. T-NCAP imagery includes EO, IR, and SAR systems.

Space exploitation RSTA efforts also include programs that are developing:

Graphic situation displays that integrate information derived from imagery
assessments and SIGINT, and then overlay~this information on a map
background to provide a "picture" of the battlefield;
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• Workstations that exploit multi-spectral imagery and add a new dimension to
mapping, targeting, and situational assessment for the commander;

"Li * Multi-source digital mapping and display capabilities, including all weather
day/night sensors, camouflage and foliage penetrating sensors, and the potential
capability for detection of minefields and NBC weapons;

* Integrated target detection and sensor to shooter data transmission
capabilities; and

- * Rapid automated analytical capabilities using on board processors and

software, plus advanced processors, to handle greater volumes of data and
shorten decision cycles.

In the far-term, U.S. Army space capabilities will further enable Joint Precision
Strike by providing real time space data downlinks to the tactical level, plus improved
processing and dissemination capability, which enables the data to be fused with
information obtained from other RSTA sources.

Additional information about the use of space in the context of these mission
J,• areas is in the Intelligence and Electronic Warfare (Annex G) and Fire Support

(Annex H).

As • Weather and Terrain. Currently, commercial receivers provide data/imagery
from civil and allied weather satellites for Army requirements. Meeting the objective of
tailored real time weather and environmental/topographical products for tactical units
requires: improved processing capabilities; the development of Army unique sensor
suites; communications standards for space platforms; advanced ground
stations/receivers capable of raceiving, processing, fusing, and interpreting weather
and environmental data; and better means of dissemination. Some improved capability
can be achieved in the interim by fielding COTS laptop-based weather terminals to
early deploying contingency forces until forces with robust Integrated Meteorological
System (IMETS) arrive. These systems may be deployed with the highest echelon.
They will use dial-up capabilities to access central weather facilities for theater level
information. The communication connectivity will be via SATCOM.

Defense Meteorological Satellite Program (DMSP) downlinking can provide
accurate theater weather in real time and accurate meteorological data at target sites
for long range engagements. The IMETS, which began low rate initial production in FY
94, will eventually include a DMSP receiver and processor. IMETS will initially use
WRAASE, the commercial weather receiver, to receive nonencrypted weather imagery
and data from U.S. civil and foreign satellites, both of which could be turned off in crises
and conflicts. A Pre-Planned Product Improvement (P31), beginning in 1996 will also
field the Small Tactical Terminal to receive direct downlink data from DMSP. The
IMETS DMSP receiver and processor will provide an encrypted, U.S. owned, assured
source of weather data and imagery. This program is part of a Commercial Space
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Package capability that has been idenffied and refined, and is being fielded through the
Army Space Exploitation Demonstration Program and the Louisiana Maneuvers
process.

The far-term requirements will be satisfied by the integration of weather receivers
into appropriate Army systems. Far-term improvements provide tailored weather and
environmental/ topographical products for tactical units to augment intelligence
preparation of the battlefield and aid decision making. They include the capability to
merge DMSP data with terrain information to produce integrated environmental effects,
and models/simulations and virtual reality displays, that will enhance battle planning
ar,u _,,-cution.

Alhnou-gh there hiis been a proliferation of space-based imagery in the last
several ycar-:', the availabitily of imagery to th-z warfighter is limited by the number of
areas mapped io date or from which topographic data is cvailable for the production of

ing products. The availability ot LANDSA- ano "3POI Imagery t-mvides larme
arc . 'ow "esolL:cn (10 meter) data. Data from LANDSAT and SPOT satullites is fu -d
to provide broad area mapping pruducts to support contingency operations in areas
where maps either do noL exist or are outdated. Additional satellite ground processing
capabilities will allow use of LANDSAT and SPOT in a full Mission Planning and
r.Li.'arsal system and wili significantly enhance planning and training.

In the area of mapping, charting and geodesy, the Digital Topographic Support
System (DTSS) is already in low rate initial production. Its introduction will greatly
improve our mapping support to tactical units and provide a capability to deal with short
notice, unanticipated requirements. A upgrade to DTSS is currently under
consideration that will allow processing of multi--spectral imagery and production of hard
copy MSI (Digital Cartographic Capability). A LANDSAT type satellite with High
Resolution MSI (HRMSI) would further enhance mapping support. The Battlefield
Visualization program will demonstrate the technologies needed by tactical
commanders to integrate various image products with digital terrain and MSI data and
simulate the appearance of the terrain along a planned course with the Mission
Planning Rehearsal System (MPRS). With this system terrain reconnaissance and
other tactical missions can be planned and rehearsed. Near real time threat data may
also be portrayed with a 3-D perspective view.

Missile Defense. The Army's ability to warn forces of impending tactical ballistic
missile launch depends on space-based early warning, such as Defense Support
Program (DSP) data. This warning then initiates passive force protection actions,
active antimissile defenses, and counterattack operations against missile launchers
Fielding the Joint Tactical Ground Station (J-IAGS) will provide direct DSP downlink
mobile ground stations for a theater commander who can then process and
disseminate near real time warning of theater ballistic missile launches. JTAGS is a
transportable system which will simultaneously process data from up to three DSP
satellites It will provide timely and accurate launch point location for attack operations,
impact area prediction for local passive defense warnings, and in-flight position

S-24

(I



information for cueing active defenses. JTAGS warfighting utility will be enhanced
because it connects directly into the BM/C31 infrastructure and receives, processes, and
disseminates missile launch information in theater. The prototype Tactical Surveillance
Demonstration Enhancement (TSDE) terminal is currently available for contingencies
and is used for Joint Precision Strike advanced technology demonstrations. This
capability, combined with additional fielding of communications capabilities, will help
offset sensor shortfalls.

Sensor shortfalls are primarily related to the short-range ballistic missile throat
and the increasing threat from hard to see cruise missiles--UAVs, and RPVs.
Development and evaluation of follow-on systems to DSP are important for force
protection and precision strike against these critical mobile targets. With the
termination of the next generation early warning systems (i.e. Follow-on Early Warning
System), the Army must aggressively participate in defining requirements for the follow-
on Space-Based Infrared system (SBIR). The ability of this replacement system to
satisfy Army theater warning requirements will impact theater missile capabilities. The
ALERT Army ground processor terminal for SBIR will be a Pre-Planned Product
Improvement (P31) for JTAGS. It will also provide Talon Shield integration.

The USASSDC conducts several technology programs related to missile
defense. These address such areas as sensors, battle management, kinetic energy,
directed energy, and survivability technologies in support of Army PEO Missile Defense
elements.

Space exploitation is also key to our future capability to monitor the critical areas
of Weapons of Mass Destruction (WMD) proliferation and treaty compliance. Sensor
improvements are being pursued to monitor and counter the proliferation of WMD and
missile technology. New satellites are being developed to detect nuclear weapons
production facilities and electromagnetic pulses produced by nuclear tests. New Multi-
spectral Thermal Imaging (MTI) satellites will test ways to use future LANDSAT-type
satellites by using imagery in various bandwidths to monitor weapons proliferation.
Improved optical, signal, and radar intelligence satellites are also being tested to better
track and counter proliferation.

In addition to its support of development programs across the space application
mission areas, USASSDC provides key research and development support via its
management of the Army Space Applications Technology Program (SATP) and its
implementation of the Army Space Exploitation Demonstration Program (ASEDP).

Space Applications Technology Progiam (SATP)

The former Army Space Technology and Research Office (ASTRO) has bean
integrated into USASSDC and renamed the Space Applications Technology Program
(SATP). This organization coordinates and develops key technologies from the science
and technology base, through Science and Technology Objectives and Advanced
Technology Demonstrations, for the application of space capabilities. Theso
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technologies are then :ianded off to materiel developers/program offices or used in the
Army Space Exploitation Dernonstration Program.

Army Space Exploitation Demonstrations

The Army Space Exploitation Demonstration Program (ASEDP) increases the
Army's awareness and exploitation of space capabilities, and demonstrates value-

added aspects of the Army's Space Modernization programs. The ASEDP
demonstrates new technologies for possible further development, educates tactical
commanders on the use of space assets to enhance Army operations, and assists in
defining/refining requirements for further documentation. Demonstrations are technical,
conceptual, or operational demonstrations.

Technical demonstrations show the Army the technical feasibility of potential
capabilities and serve to determine support, or the lack thereof, for future development.

Conceptual demonstrations are intended to stimulate doctrinal consideration of
capabilities when solutions are sought for particular Army requirements and
deficiencies.

Operational demonstrations are conducted with prototype or Non-
Developmental Items (NDI) to see if a capability actually helps units accomplish their
missions. If a demonstrated capability is determined useful, appropriate transition
partners are selected to ensure the capability becomes an Army development or
acquisition initiative. Largely as a result of these operational demonstrations,
Contingency Operations teams are now being formed to deploy on contingency
missions to operate space capability equipment or train on-site personnel,

The demonstration program shows the value of space capabilities to the field
Army. The program supports continued technology developments, and where
appropriate, supports subsequent materiel developments. Global Positioning System
(GPS) programs have been successful products of the ASEDP. A Nondevelopmental
Gun Laying Positioning System (GLPS), which enables laying of non-Paladin
Howitzers, mortars, direction finding systems, and alignmen;t oi missile systems has
been demonstrated and is now funded in the POM.

Other Development Program Sources

Development of a credible and robE. t space exploitation capability requires the
pursuit of potential opportunities from variuus sources. An essential thrust of the Army
Science and Technology strategy is to leverage rnon-Army programs. The Army gains
substantial leverage from the National Laboratories of the Department of Energy (DOE)
and the National Aeronautics and Space Administraticn (NASA).
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Outside the U.S. sharing and leveraging RDT&E resources with NATO and

major non-NATO allies also offer potentials that could increase interoperability combat4 multipliers.
Investment Strategy

The Army's increasing dependency on space warrants expanded efforts to
exploit space capabilities. The research, development, and acquisition programs exist
because the Army recognizes the opportunities to apply space related capabilities to
ground force tactical operations. In many cases the Army has leveraged investments
made by other services and organizations. Land force unique applications of space
systems -such as tactical mapping and land navigation--need to be aggressively
pursued by the Army because these applications are not likely to be addressed by other
users.

The Army must continue to protect its warfighting capabilities by aggressively
pursuing its legitimate role in the development and implementation of a DoD wide space
policy. The Army must develop an investment strategy for space consistent with the
value of space capabilities to warfighting. The aggressive exploitation of space is
needed to continue Land Force Dominance through technological overmatch and Win
the Information War.

A,
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SECTION 5

TRAINING

Doctrine

The Army's roles and missions in space must be, and are being, defined in joint,
combined, and Army doctrine. Joint doctrine is being developed; Joint Publication 3-14,
S ace Operations will build on the principles set down in Joint Publication 3-0, Jonlt
Operations. The Army's capstone doctrine, Field Manuel 100-5, Operaion,% now
reflects the Army's use of space in such functions as Force Enhancement, Force
Application, Space Control, and Space Support.

Additionally, Space Suppor to Army Qoeratio•n, Field Manual (FM), 100-18
(Draft), enumerates current space system capabilities and provides guidelines for the
application of space capabilities to support Army operations. This doctrinal publication
also discusses leader development, training, and space related modernization
initiatives.

The use of space enhances the Army's capability to apply the basic tenets of its
developing doctrine. The vital role of the Army's use of space can be seen by
assessing the contributions of space related capabilities in terms of the information age.
Information Operations are becoming more and more critical to Army training, and
space systems are the basis of the Army's information systems.

* : Training Strategy

The integration of space system.s and space products in Army operations is a
continuing process. Major doctrinal and procedural changes will occur as the result of
digitizing the battlefield and integrating space capabilities. Increasing involvement in
space activities requires continued development and expansion of space training and
education programs.

General space awareness training and education must be integrated in the
education and training programs for all members of the Army team. Army commanders
df L iIaf will require knowlduye uo the space systems and capabilities available to
support miiitary operations. Equally, they must know how to exploit space systems and
products. The Army's Combat Training Centers (CTCs), Pre-Command Courses
(PCC), and the Battle Command Training Program (BCTP) must continue to insert
space-based capabilities into their exercises and place increased emphasis on the
integration and execution of these elements. The development of a corps of space
smart personnel is critica to the Army's continued use of space and exploitation of
space products.
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Ab the Army fields more capabilities that use space assets and achieves greater
AL flexibility in meeting warfighter requirements, the access to these assets will require

more efficient planning and management. Technical knowledge of networks and
satellite applications will be required by both providing and using units. Management of
these networks will become critical as user requirements increase and more spaceassets are fielded to meet those requirements. This will be particularly true for short

notice contingency operations to areas where previously deployed capabilities or host
nation infrastructure do not exist. An effective organization and trained personnel must
be available to provide the warfighter access to space products. The warfighters must
also be trained to efficiently use these capabilities to win swiftly with minimum
casualties.

Simulations

As the complexity of warfare increases, realism in training and leader
development must also increase. The use of existing Training Aids, Devices,
Simulators, and Simulations (TADDS), and the development of new, similar materials
will enhance the tactical and technical competence of all soldiers. The use of
simulations is particularly necessary due to the scope and high cost of space activities.

The Army must continue to aggressively pursue the incorporation of space-
based capabilities and ground based space related activities in joint and combined
exercises and simulations. Significant benefits to the Army are providing opportunities
to learn more about other service elements which have roles in space operations and to
teach others the roles that the Army plays in joint and multinational operations, while
exploiting space-based capabilities. Such two-way training experiences can also occur
by assigning Army personnel to key space related departmental, joint, and national
programs.

Summary

The Army must continue to develop the experience and expertise necessary to
focus the space technology base and link it directly to fulfilling the needs of the
warfighter. The Army's investment strategy for Space must include space education
and training.

AN
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SECTION 6

CONCLUSION

Space related capabilities provide unique combat advantages to the warfighter.
A proven synergy exists on the battlefield due to the aggregate of available space
capabilities. The Army has become dependent on capabilities provided by and via
space assets. Critical to achieving victory are the following advantages: long haul,
high capacity communications, precision navigation, deep surveillance, target
acquisition, timely mapping, real time weather, and missile launch warning. The
aggregate of national, civil, and commercial space systems provide the Army with the
rneans to retain initiative, agility, depth, synchronization, and versatility. These are
critical capabilities that must be aggressively exploited. Required access to these
assets will grow as increased capability is provided. Assured access will grow in
importance to the warfighter for future success. Assured direct access to these
capabilities is the Army's umbilical to victory on the future battlefield.

The Army has taken recent steps to achieve this assurance. In August 1992 the
Army consolidated the Strategic Defense Command and the Army Space Command
into the Space and Strategic Defense Command. Along with this consolidation went
the designation of the Commanding General of USASSDC as "the focal point for the
exploitation of space and strategic matters and responsibility for the exploitation of
space and strategic assets for use by the warfighting CINCs." Since that time the Army
Space and Technology Research Office (ASTRO) and the Army Space Program Office
(ASPO) have also been incorporated into USASSDC. This consolidation of Army space
assets within one organization permits the centralization and integration of Army space
efforts under a single commander, who can serve as the focal point and can speak with
authority for the Army concerning space matters. At the same time, execution of space
activities will be decentralized to achieve the integration required into each of the
Army's battlefield operating systems.

The ultimate goal for Army space exploitation is to institutionalize space
capabilities throughout the spectrum of Army operations. Space must be as normal for
soldiers as a tank, a helicopter, or an M-1 6 rifle. Space systems are costly. The needs
of the force must be balanced with fiscal reality and declining force structures, but the
value added by space capabilities provides the rationale for continued and aggressive
exploitation of space.
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"THE ARMY NEEDS SPACE
FOR:

* Today's operations - Space enables Army operations through increased
situational awareness particularly in areas with little or no infrastructure

* Tomorrow's operations - Power Projection Army depends on assured
access to space

* Army space products must continue to be developed.
acquired, fielded, and operated by our Space organizations
who understand how the Army fights now and in the future

Bottom Line: Our space products provide, at
low cost, high leverage capabilities that
provide a force multiplier for Combat
Operations today and in the future
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ANNEX T

~fl SPECIAL OPERATIONS

SECTION I

INTRODUCTION
I A U.S. military, called upon to under-take expanded non-traditional military

missions, is likely to increase emphasis on Special Operations (SO) and tu generate4 increased deployments of Special Operations Forces (SOF). Army Special Operations
Forces (ARSOF) possess unique capabilities.

Special Operations ikSO) are
activities cond~ucted by specially
organized, trained, and equipped
military and paramilitary forces to
achieve military, political, economic, or
psychological objectives. According to
Public Law (110 USC 167), S0 include
direct actions, strategic recon-
nais:mance, uncoi iventional warfare,
forc-ign internal defense, civil affairs, UAO

y~.chologicaI operations, counter-
tef:,orism, humanitarian assistance,
th.eater search and resscue (in the
context of SO), and such other
.kivities as specified by the National
Caormmrrc ýut~horities. SpocialSPCA
Oneratkons Forcez (SOIF) -. bose UAPO AER10SA SWSFORCES

1.rces specifically organazed, +- -ained,
anci equipped ýo onduct S.Fgr -

Arrio S iclude Special Forc~es, Rangers, Spe~cial Operations Aviation,
Pyhlgical )raions, Civil Affairs units, ana units designed to support and sustain

SOFP Army SOF rperate, ac. ass the full range of military operations from peacetime to

Oae;ial For';es (3F) plan, conduct, and support special operations. Primary SF
rnissio ., are Foreic.'' Internal Defense (FID), Special Rec.onnaissance (SR),

Uu..-Iftcnal VV,-!iw o (UW), Direct Actin, IDA), and Counterterrorism (CT).
Co6aic.,1al 'tctivities inc ide humanitarian s ince, security assistance., personnel
recovery, special activities, counterdrug operations, anititerrorism and other security
&a',ti'.'dies, -rid support to coalition, -,if i~n*,. Missic. 1 priorities vary tram theater to

teer.



Civil Affairs (CA) activities have three primary objectives: to support the
commander's relationship with civil authorities and the civilian populace, to promote
legitimacy, and to enhance military effectiveness. CA missions include civil-military
operations and support to civil administration. Civil-military operations include foreign
nation support, humanitarian assistance, population and resources control, military civic
action, and civil defense. Support to civil adminisLration addresses civil assistance and
civil administration in both friendly and occupied territories.

Psychological Operations (PSYOP) develop and disserninate information
designed to induce or reinforce attitudes and behavior in selected foreign target
audiences favorable to U.S. national goals. PSYOP, a "nonletha: weapons system,"
can be strategic, operational, or tactical.

Rangers, relying on the elements of surprise, teamwork, and basic soldiering
skills, can deploy rapidly by land, sea, or air to conduct direct action Gperations at
company, battalion, or regimental levels.

Special Operations Aviation units provide extremely accurate heliborne lift and
attack capabilities in a wide range of mission profiles, including force insertion and
extraction, armed escort, target suppression and destruction, and resupply.

Special Forces, PSYOP, and CA units are particularly suited for operations other
than war: nation assistance, foreign internal defense operations, combating terrorism,
counterdrug operations, contingency operations, and activities involving international
organizations. SOF participation most often occurs as an interagency effort.

Special Operations Forces provide a variety of capabilities and skills, all of which
are especially well-suited for those missions that the U.S. is most likely to encounter in
the future. The regional orientation of SOF provides culturally attuned, specially trained
personnel for activities in sensitive political.-military environments. Regional and
language skil!s enhance their unique ability to work effectively and efficiently in a cross-
cultural, international environment. SOF are ideally suited to assist other nations and
have a primary capability to organize, train, advise, and assist security forces. The
SOF capabilities include extensive medical skills, a wide range of sophisticated
informational activities, and competence in civil-military operatioi is.

Civil Affairs expertise encompasses such nonmiltary functicns as agriculture,
animal husbandry, community development, economics and commerce, education,
public health, public information, public safety, and sanitation. Essentially, SOF are
multi-talented problem-solvers whose special talents both include and transcend
combat power. T SOF have a range of capabi!ities to support a broad variety of
U.S. policy options.
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A
With expertise in a multitude of civlian and military fields which include

engineering, communications, weaponry, tactics, medicine, instruction, organizations,
=0 and security, SOF provide versatile and particularly flexible capabilities to respond to a

wide spectrum of political-military challenges, and to fulfill or contribute to a number of
critical military roles and functions. The versatility, regional expertise, language
capabilities, and relatively low profile of SOF are particularly valuable tools, especially
when U.S. involvement within a region or country is a sensitive issue. In short, SOF are
dependable, skilled, experienced, flexible, and ready forces that are more than capabie
to contribute to most military roles and functions.

M

F,Q

p.,

T-3

L, '



SECTION 2

WARFIGHTING CONCEPT

This is an era of regional focus, fewer 'orward-based forces, decreasing
resources, and growing uncertainty. In this environment SOF offer unique
characteristics in support of U.S. defense strategy: as a force multiplie( tor
conventional forces, as an expanded options force fcr decision-makers and as a force
with unique capabilities.

Force Multiplier. SOF reinforce, augment, supplement, and complement
*• conventional forces before, during, and after a conflict, which, in turn, increases the

efficiency and effectiveness of our military effort. Early in an operation, SOF are used
to prevent conflict and conserve resources. When conflict is imminent, SOF are

. deployed in a variety of prehostility missions to signal determination, demonstrate
support to allies, and begin the complicated processes of positioning forces for combat
"and preparing the battlefield. During conflict SOF may be most effective in conducting
"economy-of-force options, thus generating strategic advantage disproportionate to the
resources it represents. SOF locate, seize, or destroy strategic targets; obtain critical
intelligence; test threat defenses, diminish threat prestige, disorganize, disrupt, and
demoralize threat troops; and, divert important resources. SOF are also called on to
speed the transition to a postconflict government and economy. SOF's facility to
support coalition warfare is enormously important in the current security climate-one in A
which allies and friendly nations share the responsibility for worldwide stability and
peace. Since SOF operates with conventional forces to maximize the capabilities of
both, this combined operation provides synergy of operational effectiveness.

Expanded Options. SOF expand the options of the National Command
Authorities, particularly in crises and contingencies-such as terrorism, insurgency,
subversion, and sabotage-that fall between diplomatic initiatives alone and through the
overt use of large, conventional forces. The small size capability to react rapidly and
the self-sufficiency of SOF provide the U.S. with military options that do not entail the
risk of escalation when larger, more visible, conventional forces are employed. SOF
are the best choice for actions requiring rapid response or the surgically precise,
focused use of force.

"Unique Capabilities. Decision-makers may choose the SOF option because it

provides the broadest range of capabilities that have direct applicability in an increasing
number of missions--whether military, humanitarian, or peacekeeping--in support of
U.S. foreign policy. Like conventional forces designed and organized for the direct
application of military power, SOF are also deployed as a swift, deadly instrument of
military force. They provide theater CINCs and country teams a wide range of
capabilities. SOF afford an optimum economy of force while creating the least intrusive
military presence.
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Yet SOF also provide a highly effective, low profile means of fostering human
A rights and democratic values through humanitarian, peacekeeping, and nation

assistance activities. Besides enhancing relationships between U.S. and host nation
military forces, SOF's language and cross-cultural skills, combined with finely attuned
political sensitivities, strengthen military-to-civilian interaction. Small, self-contained
SOF units work swiftly and practically invisibly. Specifically, they do not project the
noticeable presence created by conventional military forces. Moreover, they can
operate in austere conditions, ithout the infrastructure typically required by a larger
force.

Special Operations differ from conventional military operations in at least five
ways:

One-Time Opportunity. SO missions--particularly direct action, counterterrorist,
or hostage recovery contingency operations-must seize the appropriate moment for
complete success. Their very nature dictates they must be done right every time, the
first time. Opportunities are limited and short in duration. Due to the sensitivity of such
operations, the penalties for failure-both political and military-are costly.

Unorthodox Approaches. SO missions do not negate the traditional principles
of war. Rather, a different emphasis is placed on their combination of relative

importance. In a SO mission surprise, speed, stealth, &udacity, deception, and
innovative tactics or techniques can be far more effective and efficient than traditional

Am tactics based on massed firepower and tactical maneuvers.

Unconventional Training and Equipment. Attaining the SO objective often
requires a unique mixture of specialized skills and equipment that may be outside the
realm of conventional forces. The unusual demands of a SO mission define the
specific training and equipment needed.

• I Political Sensitivity. Virtually every aspect of a SO mission is constrained by
the politically sensitive contexi in which it is conducted. For instance, the cultural mores
of a country may dictate a low profile operation, while in another situation, larger
political considerations may require a very visible presence, say in an advisory capacity.

La Need for Specialized Intelligence. SO missions are intelligence-driven and
intelligence-dependent. They require immodiate and continuous access to information
from both traditional and nontraditional sources. SO generally rely on formal
intelligence structures, but, for certain sensitive missions, tactical and operational
information must be developed using SOF assets, such as advanced or
reconnaissance forces. Moreover, SOF need detailed national and theater intelligence
products at the tactical level of execution, most often in near real-time.

SO missions are shaped by one or more of these characteristics. If force is
necessary to accomplish a mission, SOF employ it with precision and proportionality. In
peacetime SOF support allies and friends with medical assistance, personnel
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exchanges, and training. In crises SOF respond rapidly to help deter an aggressor or
to stabilize situations. The latter could range from a natural disaster to the threat of
war. Whenever possible, SOF deploy prior to hostilities, and assist friendly
governments to achieve purposes congruent with U.S. interests.

PRE-CONFLICT - CONFLICT >POST-CONFLICT

OPERATIONS * COMBAT OPERATIONS
OTHER THAN WAR OPERATIONS OTHER THAN WAR

.4- DIRECT ACTION - ---

UNCONVENTIONAL
WARFARE

-,SPECIAL RECONNAISSANCE

"FOREIGN INTERNAL DEFENSE _ _

4--, COUNTERTERRORISM

-.4 PSYCHOLOGICAL OPERATIONS

A•4 CIVIL AFFAIRS -_

Figure T-2

The dramatic shifts in the national security environment continue to impact SOF
missions and the ways in which SOF apply their capabilities. This underscores the
need for continuing investment in Science and Technology (S&T). Increasingly, SOF
depend on S&T to provide critical advantages to support increased participation in a
growing number of challenging missions from rgional peacekeeping to combating
drugs to counterproliferation. Not only must SOF be especially sensitive to mission
context and objectives, but they must also have the technological advantages to
combat the increasingly sophisticated measures used by adversaries.

To meet tomorrow's challenges, SOF must deliver people, equipment, and

weapons with surgical precision; locate high-value, strategic, movable targets; and
deliver firepower more accurately with less collateral damage and injury to civilian
populations. They also need lec-s-than-lethal, nondestructive technologies to further
expand their options while conducting their missions. Further, the proliferation of
electronic sensor systems among previously ill-equipped adversaries compels SOF to
move faster and farther without being detected. In addition, the growing number of
operations conducted at night and under adverse weather conditions calls for more
sophisticated sensors as well as direction finding and enhanced vision equipment.
Also, SOF missions and collateral activities increasingly require interaction with diverse

joint and multinational coalition forces along with a corresponding need to acquire and
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transfer large amounts of information reliably, securely, and in real time. Since SOF
usually operate in small, self-sufficient units, there is a continuing need for smaller ard

lighter systems and technologies for the individual soldier.

In the future the demand will be greater than ever for forces that can selectively
respond to diverse regional concerns. While traditional mission activities will remain
relevant, sweeping changes in the international environment will likely increase the
number of SOF collateral activities with a broader range of missions. Possibly some of
the collateral activities will take on greater importance in the decade ahead.

The diverse capabilities and rapid response of SOF are invaluable in
humanitarian assistance and disaster relief missions. Especially important in these
missions is the communications capability that SOF can field quickly, even in remote
areas. With rapidly established communications, relief efforts can be directed efficiently
and effectively. During domestic emergencies routine coordination between SOF and
law enforcement agencies facilitates quick action to provide security, shelter, food, and
comfort to those in need. Overseas, SOF trained to operate in specific regions quickly
integrate their efforts with those of host governments and international relief
organizations.

Recent United Nations actions around the world have demonstrated the
expanding role of military activities in maintaining peace. Peacekeepers in the past
have served mainly as observers among consenting factions. Today, peace operations
encompass restoring and maintaining order, disarming militia, and overseeing free
elections. SOF bring intercultural and language skills to help facilitate a coordinated,
multinational approach to conflict resolution. SOF contribute to peace operations
through their CA and PSYOP activities, as well as the use of uniquely qualified
personnel in skill-specific operations. To increase their effectiveness, SOF will rely on:
new technology to improve intelligence and reconnaissance capabilities; new mobility
platforms to better enforce neutral zones and maritime embargoes; and improved
weapons with greater precision and less collateral damage for defensive use in peace
operations.

SOF provide cost-effective means of deterring and countering the proliferation of
weapons of mass destruction. SOF possess unique capabilities to monitor and support
compliance with arms control agreements, and, if diplomatic or political nonproliferation
efforts fail, to conduct or support direct action. Operating in small units and equipped
for independent action, SOF can carry out measures to interdict sea or land shipments
of dangerous material or prnvide deep reconnaissanc6 to locate weapons of mass
destruction and conduct or aid precision strikes to destroy them.

Regional factionalism, religious extremism, and fervent nationalism will continue
to fuel terrorism as a means of achieving political ambitions. Proliferation of
sophisticated and increasingly more lethal technologies increase the potential danger of
international terrorism. Americans, both at home and abroad, will continue to be in
jeopardy from terrorist threats that are impossible to predict with accuracy. SOF will
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depend on advanced communications and on specialized surveillance and inteliigence
systems which are tied to other national assets that will enhance coordination of efforts
and maximize effectiveness in protective measures and counterterrorist operations.

Combating the spread of illegal drugs will remain a major national security
concern. To the extent permitted by law, SOF will lend operational and training
assistance to U.S. federal, state, and local law enforcement agencies and to other
nations, particularly in specia! reconnaissance and surveillance technology and
techniques. Future surveillance, communications, and mobility systems will remain
critical to this mission.

With increased emphasis on regional overseas presence and crisis response
strategies, security assistance will be a major element of defense policy and long-range
planning. SOF will continue to participate in activities such as promoting coalition
cooperation, establishing forward presence, training friendlv forces, developing military-
to-military liaisons, encouraging democracy and human rights, and providing
humanitarian assistance.

Although the conventional forces have the responsibility to search and recover
* downed or stranded personnel, the unique capabilities and training of SOF units may
J be called upon when requirements exceed the recovery capability of conventional

forces. The effectiveness of SOF units in this activity will be enhanced by longer range
mobility platforms as well as specialized communication. sensor, and surveillance
technologies.

In the coming decade, emphasis on the global environment and regional ecology
will increase considerably. SOF may ba called upon to provide other nations with
training and support in preserving their regional biodiversity and ecology especially with
small patrol craft and advanced sensor and surveillance techniques.

The warfighting concept for SOF flows from four basic truths:

° People are more important than hardware.

* Quality is better than quantity.

e Special Operations Forces cannot be mass produced.

* Competent SOF cannot be created after emery mncies occur.

For now and well into the next centu:'y, SOF will continue to provide the
warfighting regional CINCs, U.S. Country Teams, and standing Joint SOTFs with a
flexible, seamless force that have both regiona! and worldwide orientation and
capability, and tailored and t,'ained to conduct special operations in support of national
objectives. A
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SECTION 3

CURRENT PROGRAM ASSESSMENT

Special operations are conducted by active and reserve forces specially trained,
equipped, and organized to engage in strategic and tactical operations in pursuit of
national, military, political, ec.onomic, or psychological objectives. These operations are
performed during periods of peace or hostility, and are prosecuted independently or in
support of conventional operations. SOF-only operations are especially critical when
the use of general purpose forces is either inappropriate or infeasible. In addition, SOF
are employed in peacetime military activities requested by, and in support of, Third
World governments aimed at fostering political legitimacy, democratic values, and
viable civil infrastructures.

To ensure SOF's rapid employment and successful performance, SOF must be
provided with the most modern equipment available. SOF modernization philosophy
emphasizes high readiness for worldwide rapid response, sufficient sustainment,
enhanced mobility, and efficient command and control capability. The goal is to provide
SOF equipment which is interoperable in the joint arena and increases the probability of
mission success. This includes both Army common equipment items and unique
operational equipment necessary to support the diverse requirements of Special
Forces, Civil Affairs, Psychological Operations, Rangers, and Special Operations
"Aviation. Prudent innovation is a recurring need. SOF modernization must include tile
new and emerging technologies to allow its forces to accommodate and confront the
challhnges of the changing global environment.

Technological innovations are pursued to overcome SOF's intrinsic
A. disadvantages in size and firepower. SOF versatility and readiness rely on simplicity,

mobility, rapid response, daring, and surprise. Operations require secrecy anddeception during planning to ensure low visibility during execution. The conduct of SOF
missions is often high risk. Personnel and equipment are selected specifically for each
operation.

High technology research and development are key to SOF modernization.
Special emphasis is given to developing improved mobility, flexible command and
ccontrolIsystems, enh1anceU I OIL visoII capJabiLities, aIIU integrOteu
communications systems for all forces at each level of command. These enhance
the ability of SOF to respond rapidly and conduct synchronized deep penetrations into
denied areas. The exploitation of technology by SOF is enhanced by its relative!y small
size, and its shorter decision and execution timelines. SOF research and development
programs are carefully designed and monitored. A primary challenge in this area is to
discriminate among emerging technologies and select only those that provide the

J .!greatest benefit for the resources expended.
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Special operations and Army research and development programs must be
K1  closely coordinated to prevent duplications of effort, vet take advantage of shared

capabilities. SOF rely on a close partnership with the Army for common equipment
items. SOF are particularly interested in Army programs involving:

* Enhanced Manpack UHF Terminal;

* Family of Medium Tactical Vehicles;

* Thermal Weapons Sights;

• Soldier Enhancement Program;

* Psychological Operations Equipment;

• Intelligence Dissemination Systems;

* Battery Technology;

* Joint Service Small Arms Program (JSSAP);

* Intelligent Minefield (IMF);

• Nonlethal Weapons;

* Breaching Duried Mine;

* Guidance system for high altitude personnel parachuting;

0 Nonelectric Field Refrigerator;

* Remote Agent Detector;

* 21st Century Land Warrior Top Level Demo/Generation II Soldier ATD;

* Lightweight Personnel Armor; and,

• Auditory Enhancement Devices for Soldier.
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Currently, SOF are sharing information with the Army about:

* Pursuit Deterrent Munition;

• Selectable Lightweight Attack Munition;

* Penetration Augmentation Munition;

* SOF Demolition Kit;

* Internal Aircraft F:uel ranks;

* M4 Carbine;

* Improved Remotely Monitored Battlefield 3urveillance System;

* Planning and Rehearsal Systems; and,

• Nonmateriel Individual Enhancement of SOF Operators (NIESO).
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SECTION 4

RESEARCH, DEVELOPMENT AND ACQU&STMO STRATIEGY

Research, development and acquisition strategy %RD&.A. p(zrr!satv~
extensive than other Army mission area program,. because cs~

Operations are people-oriented rather than platfovr-oruwna 'T-e 4"A$SY
strategy is to participate in Army-common RD&A proga-r's x s&Aas AA&G >:1requirements whenever possible, and likewise. lo panx w_ Z&
programns only when common items do not provide v*
SOF-peculiar RD&A programs are pursued 3s joint ~oato!r-t

AR SOP mission parameters, smaller unit size. ernvorvviu4a ea'er-t~ b-C

isolation from conventional support require modernizaboir ehomto e
jimprovemnents in mobility, sustainment, lethality, surviva~eht.. amo mnffww JV

control. ARSOF units must be self-contained with resec to e rt wea b'vlt
communications, and medical capability. Technology must Iricp AF-S~f Clcor'ne
smarter, lighter, less detectable, and more self-sufficient.

ISOO ERNLG OL
March 11, 1994

1. WMD and NBC detection and protection system.
2. Liglhtwcighi survival. sustainmenit and personal equipment.
3. Lightweight low voltime power supplies.
4. High-speed, low -delectability infillration/extfiltration and support mvibility plnttorom.
5. Improved C4 System.
6. Mine. Explosive, and booby-trap detection and neutralization.
7. Tw-get locating, tiaeldng. and mar king.
R. Nonlethal to lethal tunable Weapons.
9. Einhanced E~xplosive Charges and Munitions.
0O. Multi-spectral, advanced Vision Devices/Sensors.
II. Miniaturized guided Projectiles.

12. Informiat ion Warfare and Comnmand and Control Warfare.
13.. Day/night Sights and Fire Cont: uls for SOF Weapons.
14. SOF Resupply Systems.

15. OPS Exploitation.
16. Future Force Application Weapons and Munitions,
17. Advanced Teaminig/Training Systems, Mission Rehearsal Systemis, tind Virluat Reaitity Systeim

for Mission. Planning and Training.
18. Underwater Adhesives and Attaching Systems.

L] 19.Speech Translators.
20. CvlAfisRltdSses

j Cvi Alais Rlaed ysemis.Figure T-3

On March 11, 1994 the U.S. Special Operations Command (USSOCOM)
established technology requirements and goals listed in order of priority. Most of the
goals are reflected by ARSOF RD&A programs. In some cases such as the "high
speed, low detectability infiltr-ation/exfiltration and support mobility platform," ARSOF
does not have the lead on the program, although ARSOF is participating to ensure t~hat
its requirements are satisfied. The S'OF Technology Base Development program
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targets initiatives designed to advance technologies that meet critical SOF needs.
Selected programs comprising SOF advanced technology development are highlighted
in the Figures to follow.

Modern technology provides the essential advantage for many special
operations, and SOF employ an extensive inventory of sophisticated weapons and
technology. SOF and Service materiel developers must closely coordinate mate-riel
acquisition programs to preclude duplication and to take advantage of shared
capabilities. Often SOF units act as a proving ground for new equipment. USASOC
units are an excellent force to test new technologies because these units consist of
relatively small numbers of soldiers who are frequently deployed and operate in diverse
and demanding environments. In some cases systems developed to satisfy ARSOF
requirements are later deemed useful to conventional Armny forces. In such cases the
systems are procured as Army-common itemns in more economnical quantities. ARSOF
evaiuawnrs, of new systems typically better serve the needs of all users. Emerging
tecWr~oloies applicable to ARSOF modernization efforts must be applied effectively to
the force str~icture and doctrine. The huma and organizational dimension of the
midatay techn"ic revolution will Also require adjiustments.

ARSOF modernization ixcludes reviews of Force StruCture; Mobility; Intelligence;
Tramning, Operations anda Combat Systems; Logistics; Command, Control,
Communic-ations and Computers (C4); Medical Organizations, Training and Materiel;
and Modernization of ARSOF Facilities.

SPECIAL OPERATIONS AIRCRAFT
MH-47E/MK-6GK MODIFICA TIONS

446&OD4 MAMAOIMINT SYSTEMAS-MU1.1I.INdCT ON (CONTHOLS
¶b&I.714 MDDISP'.AYOi
EN~G4ES-AVIONICS PPOCrt&1MA

WI~h FDED pRn FOLLNNG
RIANY0AL CA"IIGO -TFITA IIAGAI STAMILATOR
HAWO4.IIG SYST6M *NAVIIJAY ION

-COMMUNICATIONI SYSTEM

-. ~.AII39RAr. SURVIVABILITI

L~

__ ACEEA* DA.A

MACH] RJNUN

Figure T.-4
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Modernization of ARSOF mobility includes aviation (by far the largest part of the
program in cost and complexity), ground mobility, aerial delivery and air infiltration,
maritime (including SCUBA), arid ground nonvehicular. Modernization includes:

ARMY SPECIAL OPERATIONS
A VIA TION

QUANTITY160

10 MH-47A

14047

20
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MH-B.O ~ ~ ~ F8fA MH6K OERIATO

Figure 1-5•

* SOF-peculiar modifications to aircrafts to enhance their effectiveness and •A survivability in infiltration missions;

* Continued modifications to reduce aircraft weight and increase range,
payload, and airspeed over current capability;

: Enhancernents to ground mobility (a result of Desert Storm experience);

•SOF-peculiar aspects ot nonvehicular mobility by land, sea and air;

* Establishing force structure, funding, and command relationships necessary
to meet aviation mobility requirements for Rangers and Special Forces when in
support ofu both speia and conventional operations;

*Support the USSOCOM effort to integrate Special Operations Forces N

Planning and Rehearsal Systems with Mission Rehearsal Devices and the

USSOCOM planning arnd rehearsal facility (•SCFPREP);

* Establish requirement for follow-on MHtAH-6 capability cnd the platforniE

necessary to provide that capability; and,

601 LR
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• Determine requirements for follow-on medium range capabilities and
platforms.

2000 2010 2030

-Low Observable Aircraft

-Portable Power Sources -Unmanned Air Resupply

-Miniature Tactical Radios -Deceptive Signature Generators

*Hand-Held Laser Radar

-White Deception and Jamming

Systems
IFamily of Micro-Robotic Systems

-Hybrid Mechanical/Biological Robotic
Vehicles

-.Agile, Individual & Crew Multi-Purpose

Land, Sea and Air Platforms

Figure T-6

Modernization of ARSOF intelligence operations and materiel includes:

' Develop, operate, and enhance an ARSOF Intelligence Automation
Architecture;

* Provide ARSOF timely selected secondary imagery through the SOCRATES
networký

J Develop and field the Special Operations Forces Intelligence Vehicle (SOF-, ,#1,,V);

An.- . VDevelop and fied a ligntweigtht man-portable system to directly receive near
real time (NRT) imagery at field locations- and,

, Create a lightweight collection and direction finding system for SOF.
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SOF FUTURE TECHNOLOGýY _______

2000 2010 2030

-Advanced Sniper Weapons

-Close Quiarter Weapons

*Soft-Kill Weapons

-Optical Laser Weapons

*Selectable Multipurpose _____|___

Weapons -Smrall. Remotely Guided Agile
.Enhanced Ex•losivs |•Destructive System

-Direclional Explosive Charges Robobtic Weapons

-Multipurpose Universal Detonator -Directed Energy Weapons*1 *Artificial. Intelligence

WEAPONS/MUNITIýONýS]

Figure T-7

Modernization of ARSOF operations and combat systems, weapons,
demolitions, and psychological warfare equipment, intludes:

* Technological advances to augment language capabilities;

* Special Operations Forces Chemical Alarm System;

* SOF Countermine and Demining Equipment System;

• Improved Night Observation/Fire Control Device;

* Special Operations-Peculiar Modification to the M-4 Carbine;

* Heavy Sniper Rifle;

* Selectable Lightweight Attack Munition;

• Enhanced Incendiary Grenade;

* Explosive Detector;

* Stand-Off Destruction Munition;

* Family of Sabotage Devices;
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* SOF Enhanced Moldable Explosive Charge;

lp * Penetration Augmented Munition;:1 * Remote Activation Munition System;

* Unmanned Aerial Vehicle Payload-Mobile Broadcast Extender Repeater
Station;

I * PSYOP Print Development Workstation;

*Special Operations Media Systems; and,

*Psychological Operations Automated System.

Modernization of ARSOF logistics includes:

*Develop Initial Preplanned Supply Support System (IPPS) to support two
simultaneous theater deployments;

*Integrate the Special Operations Forces Support Activity (SOFSA) into Army
Special Operations Force logistics practices; and,

*Continue modernization of Army Special Operations Forces logistics
automation architecture.
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Modernization of ARSOF Command, Control, Communications, and Intelligence
(C41) systems is driven in part by the C41 Master Plan which will be finalized later this
year. The C41 Master Plan includes:

* Enhanced Manpack UHF Terminal;

* Improved Battery and Power System;

* Improved Special Operations High Frequency Manpack Radio System;

G Special Forces Base Station;

0 HF Multi-channel (AN/TSC-122) Improvement;

• Tactical Satellite Radio;

* Downsized SHF Antenna; and,

* Portable Lightweight SHF Terminal.

Modernization of ARSOF medical support includes:

• Develop ARSOF medical doctrine and Programs of Instruction (POl's)

pertaining to medical support;

• Establish the Special Operations Medical Training Center (SOMTC), and

* Modernization of ARSOF medical equipment sets, kits and outfits.

ISOF FUTURE TECHNOLOGYý
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SECTION 5

TRAINING

Special Operations Forces are carefully selected, highly trained, skilled
professionals. SOF training emphasizes the individual soldier who must have regional
knowledge, intercultural skills to include language proficiency, and the ability to adapt to
the challenges of the information age and the dynamics of rapid technological changes.
SOF training involves specialized training, training with conventional forces, and joint
training with conventional forces and SOF components. Special Forces, PSYOP, and
CA units are regionally oriented on specific areas of the world. This requires expertise
in the culture, language, traditions, geography, infrastructure, politics, and
environmental conditions of a particular area. SOF units deploy rapidly, often with little
train-up, and must be immediately effective when they arrive. SOF units integrate joint
teams at the lowest levels. An Army Special Forces A detachment working with Air
Force combat controllers and Navy SEALS can put together a team to train several
kinds of host nation forces in multiple environments or conduct complex contingency
operations without having to spend long train-up periods before deployments. SOF air
and maritime mobility assets deliver SOF teams to any location in the world on short
notice and under adverse conditions.

The Combined Arms Training Strategy (CATS) provides SOF with the means to
identify training requirements and to develop, acquire, and manage training resources.
Future strategy will incorporate maneuver, gunnery, and leader training in combined
arms and joint/multinational environments using the integration of live, virtual, and
constructive simulations to link training of soldiers at all levels. Technology enables
SOF to train in virtually any enviro.ment, including representations of the operational
theaters of war. Training take. place in synthi31c local training areas, combat training
centers, or on virtual representations of the operational mission area.

Leader training, especially mid-career professional development, is critical. SOF
leaders must possess tactical and technical skills, must integrate Special Operations
Forces into joint operations, and must understand the unique requii ements of
peacetime military activities. Integrating special operations capabilities into computer-

*It driven command post exercises and battle simulations enhances the training and
tactical proficiency of both conventional and special operations leaders.

Computer simulations significantly improve analysis, education, training, and
"operational readiness, and are a cost efficient means to develop SOF leaders, embed
doctrine, provide feedback on unit and individual tactical and operational effectiveness,
and provide data to improve doctrine, organization, training, materiel, leadership, and
soldiers.

Simulations substantially improve integration of SOF in conventional, joint, multi-
X * national, and coalition forces operations. Modernization of computer simulations will
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include the development of models which address the full range and potentiality of SOF
capabilities. Adding more PSYOP and CA functions will improve the value of
simulations to PSYOP and CA unit training ard dramatically demonstrate their
significant value to conventional force commanders.

The present trend of using training simulations to support SOF mission planning,
evaluation, and rehearsal will continue. Next generation simulations will have the
following characteristics: highly portable (capable of infiltrating with an operational
detachment) and simple to use systerns capable of supporting training, planning,
rehearsal, and mission execution tracking from the operational detachment level
through the Special Operations Task Force.

Modernization will eliminate the present time-consuming process of producing
simulation terrain data bases. Rapid terrain data base construction for simulation-
supported training, mission planning and rehearsal, and execution will permit quick
preparation for a broad range of missions and collateral activities in little known regions.
Simulation modernization will include emerging computer technology of 3D terrain
visualization which permits commanders to "see" the operational area.

Future computer simulation must eliminate the divisions and incompatibilities of
current Service and joint simulations that preclude the seamless portrayal of SOF. The
"jointness" of SOF requires simulations that combine air, naval, and land simulated
environments to support future SOF mission training, planning, rehearsal and
execution.

Experience demonstrates that motivation, training, and the high caliber of the

individual SOF soldier contribute most significantly to SOF's readiness and success.
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SECTION 6

CONCLUSION

The global interests of the U.S. and the growing complexity of the international
environment damand Special Operations Forces that are versatile, trained, and ready
for unprecedented challenges in the future. As integral members of the joint team, SOF
provide the National ýommanc Authorities and the theater CIN~s a range of options to
deal with the challenges that tiey are most likely to face in the future. These
challenges range from specia!ized peacetime operations to equally specialized conflict
and postconflict support. SOF effective employment in any country is possible because
of SOF's low profile, their ability to accomplish much with few people, their reduced
support requirements, •id their intercultural skills.

The distinctive capabilities and characteristics of SOF rest on five fundamental
principles that prepare the Force for any mission. First, SOF require high quality and
mature soldiers. Second, they require intense training. Third, highly advanced
technology give SOF the specialized capabilities which their varied mission areas
require. Fourth. forward-looking doctrinal development and finally versatile force
structures ensure training and technology remain focused on future threats and
missions.

Arny Special Operations Moderniza.tion Planning emphasizes research and
development efforts of the various Service departr nts. SOF, Army and other Service
research and development programs must be closely coordinated to preclude wasteful

duplicatioi is yet take advantage of Lhared capabilities. Wherever possible, non-
developmental items will be procured to save time and program cost. The Special
Operations Technology (SOST) program will be used for fast prototyping of sp-cialized
items. In other cases the ciassic materiel development process is most appropriate to
provide needed modernization.

Special modernization emphasis is given to developing improved mobility
programs, flexible command and control systems, enh inced night vision capabilities,
"and integrated communications systems for special ( erations and conventiona: forces
at every level of command. These programs enhance the ability of SOF to respond
rapidly and to conduct synchronized, deep penetra3tions into and out of denied areas.
Technological exploitation is enhanced by the relatively small size of the special
operations community, enabling shorter decision and implementation timelines. A
primary challenge in this area is to discriminate among emerging technologies in order
to select those that provide the greatest benefit for the resources expended.

Versatility and technology must be emphasized to overcome SOF's intrinsic
disadvantages in size and firepower. When employed properly and synchronized with
other battlefield assets, SOF are combat multipliers because SOF provide commanders
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with capabilities that extend their vision of tie battlefield, increase their flexibility, and
enhance their initiatives.

The foundation of SOF readiness rests primarily on the combination of two of the
fundamental principles of SOF: continuing to select the best people provided by the
Army, and exploiting apprcpriate technologies. These principles cannot be
compromised. Any compromise of these guiding principles means the price of success
in future conflicts, in terms of lives lost and resources expended, will increase
dramatically.

In the final analysis, the high quality, unique skills, rnatuirit, and determination of
SOF compel their empl iment for meeting the challenges of ti, iuture. SOF, as
integral members of the U.S. joint defense team, continue to make significant
contributions to U.S. national security.

T-22

T-22



.
.. ý ý w I., ...... , . . . ..- - - ... .

... , 1 '. 1.1, . % ýý .. ý I .1 . ýý - ", - . .. ý.-.L!,ý ý -11, i ., ..!! - ?ep. :-!.-;,r;. .. .. " ,.. ý , .ý . " -.,..'ý " I ý. , . I. .. ,:.:Aýd._ .... vw _ ,..i .., .., ý. ". " : "

., . ..Jýi . I . , , . " ' fý , ... t . . I ý -. ý ý - . ý .. , - ... -.11 - I I ... . .- 'ýý...,W,:ý ." , .ý , - -I - .,. ý.ý,'.I , . . . . , il.. ý . ýi. ý. ... . .. :. . ., . . . - . I . I . .. , . ,.,- , .... . . '. , , , :, ..ý . , ;.. , - - . I ; . ,: . , . . . I . .Y . I k ýt i ,:ý. "', .4 '. ý. I.., .A 1. ." - ý:.. - . ; , .. I - -,ý ,"!.: ,, .. ý! - ," I .. - . :1 I .I - % .ý. . I . . , . , ,11. . " . .; , . ý . , . . , , .." ,"ý. ý. :1 I . ý . . . .. . . . ` . I . ... ,. . , . ..." .1, I '.... . ." ýý_'ý.', ý,ý..- ý `1`ý. o I . ...ýi. , I ; . , . 1:1.1 , , ý; . ý,.. . . . , - , ý p . .. .. . .. ý .. .. . .11. .. .: 1. I - ; i. . 4. .. . . I - . . %: 1. ` ý . I . .1. .; . -ý ý , ` .- I .. 1. . . .1 i -ý. 1,. ý ;;i . . . _.;ý., . . I :, . , .. , :, .1,ý ;.,. ý;.ý , . . , : . 11.1 I... ý,tl ." .." . I . : ý..*.t , ',ý -, . , " . .. , .,..;.:I:, ý, .1. .. - ! - 'ý _- . , . ; " '. . . , ý: ý . . . . - ,ý;. -V . . . I'. . .;.. ý I " :ý '. ,., . ... ". . .. 12!ý. . ;11ýsd.' ol : . . . I .I . , . . :, :, , .- . , . . .. : , .I 1. . . .. .

, ( .. : - I . .ý ý - j.. , .. '. ... l.": ý ':", '. ..".. .. .. . ,, I :ý, ý !, - , . ý ; ýl ý '. ý .. . ; . .: I I 1I . . I . .I . ..1 .. ,ýý, , ,`1 : .. '. . .. .; : .. , . , -.... .. . . , '.. , .: : .. . , , : .I- . ., ..'s .. . , . - - , . . i .. %. . . .:,
.. " ý -I f , - - . . .- ý .. ... .............. , . . . --- - . - j ý , .. - , . .. _ýý. ý.. ý '.. I ., ..ýj -ý -..-ýj ,:-;ý_, - : , :Ili,

I..l. ". ; ý I . - - - jcd'%r U .. 1. ...... I . ... .4... I :. , ,.' A N N E "AlL . .. .... I : 1 1,
11.1ý.. i. I I i ý'_ - . ... .. l.. '.. ......tt

.... ... . ýt, . . . ; , . ýý . '....".. ..: I .ý ý-.,. ! I -I
+ I . ;.,..-. .,.-.',

ý:-. *1 li . . . ". ýr- , ý. i :",- - I ,'I.. .1..... . .,-',ý_:.,
1, s", . . . .I i .10 ... ý. , ý ,

... . .. .ý ... ..... ý , ...1 .. ... .
...

.ý .; I .1., 
;I . I ... IV11

_ _ 
: ''' I , .,ý'. I.,

: " .: I . , '.I ý.ý , , '. ,.I.... !N ý.ý:,- %...:ýý1, NATIONAL MISS11,12'd DEFENSE - . ?., i " ''- ýlý.,l . ý.M).:..l .. ... .] : .... Iý .,-:,ýý-.-,m-, .. .l ..; l .I.. ý ____ - - - - -- - - --,.. ''. - , ý- - - - "', -- . !,/__ý'ý.,ý -.ý:ýý,:.:ý"., _7i 7 , " ' '." -ýý .. . ,ý-,.,;ýý.ý,ý!,ý_ ,ý -ý.?.: .- .- - ý.' -`4.ý11. L;iý.ýýý;ý,ý#ý ,,,,-._,.;7ýý .,ýý7 ; ';'.. 
-,ý%' __ ..

',:;,. . .".., .ý,.* ." .: ...,ý.I. . " ".,....'ý-.ý:,,.-.--.i-. .!.,ýý ý.- .:.',",ý .:.,ý%ý-'.-.'.-,,'" ',-, -ý`ý,ý,:-ý-.,:.-,'-ý:ý? ..!' ':.,.,- , ..'a , 

.
: 

, . .. 

; . .
" - .ý ,ý:ýý , _,,

:, , ý . . I . . - , , . , , . I :,. I 1. - .. . ". ., ý ý,.: " '. ; ... . I , . t . 7 , ;ý:, ý11 -..ý, -ý ýý, . .,., -,ý: ", ý , , -I - ý -, , , ý , . ., .. . , . .ý . . __ . .. .,.,. .- , , , , * .. .. . . . -1 , , . , . . . . . .. . .. - . - lo. - I ý . , . -.4ý,,,ý " .1 .";. ; . , ý , -. . - - ; . . . - ; ; .'.i` ; ..J- ;: " - .. ." '- T -,,,,,l,.,. , - . ,I ... ý . .1 .ý ý , , . ., ': ý, . . ; I .ý . . , , . " .:. 11 I . , ... ... ..-.- .: ".. , " ý , . I . , ý . . ,ý, .ý ý" :: , , . , . .. 7, . ý .. .. . .1.: . -1 ." 1 f . ., I I.. !ý. .. 1 ... , I , _.'ý . ; . : " , . , - . ,:, , ý. , '..ý , i : .. ,ý , , :. _ý, :,, , '. .. . %-,.: ,ýý , . 0,.1 , ,:; , ,ý .,iý. `ý ... ... - . . , _.:ý.. , ý' - ., . , . : .. . , ,ý:
*;, _ .ý , , ,ý. ý: . , , . '. ý - ý . : ... . . , I . . . - . - .1 "I . ': , ,, ý "

, .
_ .

ýl . . . . ! ., - - - ýl llý I ý`. .
ý,,

., , ý - - ý - .1, .1 ,. " , . , . " - I m'. ;_ - - t -. ý , . . I . . . ý .,ý ý; , , ý I . ý I .ý;, ..., - .- . . ,. . ., , %ý "'"I ;1' ý ., ý , , ý,t , . .. . 7 . . '. .. -, . ý . . . ., .. ,
.. . . " ý . ý j . , . . . , . - t:' , 1. . I . - .1 . ? ; I ý 1". - I , . ,; . ,

.. . . I I I - :,;. .1% ; ý , `ý , , , , - !,ý!; - . . . . . , , ., ; . . . . a .. . . - . . : 1, . : - , ., ! ,,ýý...!, ..... ,.: :, , , . . . .. ý... 

) " , . . . . . ý . ý . I ý. . " ý. .
, ý: , , . , , . . .

. - .. v " ýl ý . .. .! I , I I I .. I . I . i.: .. . ', , . '. . I I m ; , , ý.'-.,. 1. i, ", ! . - , ., - , " .
.. . .. `7 ý, - . , ', ;ý, , 'I . . iw * , " * , 11 - . . -:, ;, . . . . ft I ý, ý ;, ;. . ; ýý ...., ý :`.- - ým:ý, , .1'': ýa . tý . . . .. .. 1ý .1 . . ., ...

. . I .1 . .. , , I . . ý` , : , , I ý . .ý .. :ý.. . . . ý .: I ;ý , . " ý.: ý ":ýN. .".. 

T. .1 I .. , - .. ý - . . I , 
L ,

. . . ,: I I .ý . ý , . ýý - :.. ;: ; - . '. , ': .. . I o : ý , -, .. . , , . 'ýil.. . . , , _. , .. . . ., .-1- , I .1 , I t_ 1ýýi- ý - ýý-. t.4' ý " .1 . ý , ,ý. , , ý . -, --.1 -. .1 I. ...., ý, ý.,.'%:ý;.:... , -" ,..: : ý ". ý:ý,, : .. .A` , .. 4 .. .I , I . . . . . " , .., %; - , . , - , ýý , , - ., !,-. , eý , , :, :ý 
... . . , .. . . ý ý .

. ý . z . 0,

,!.... ". ::'_ ,. .. , %ý .. , , - - -ý ý- ", 4., ý , 
I. I I. .1 ý ý ý1, _4 ýý, i. " : .,;.

, , .; . . . . .. " ,,, . , , . i, . ý 1, ýý .;ý', ..I',.. ., -I':, . - : .ý- - - ý. , .. .:. . .ý . ,ý - . I " I., ý " ... , I ,.. _:ý!;'.l I ý,..ý - . ...
., . 1"; , . . , : ý , : 1; ", '. ,I'. ., '. : I .'ý" , , . ..4

'. , .
- , ., ,.i..ý--o f .: , .. . . : , .... %,,ý , ,., 

-

:* ýý ;liaiýl, C. .. " , ". . .,..;. .. .,. 1, , I.- , , .- .,..:, - . l-, :. ý ."N , ý .,',;'.,. ý., ý, 'l , ,ý 'i :`,;:-,, . :. ..ý. .. -.. ý: , ,, _. , ý, I I I . .. I h I , - -. . ,, 
", ý: , ': , -. ,., ." ,, , , . , , .6 .. ., .1 ,ý " ,ýý. ,ý .. ! ", ".. .'; .. : ", , 'ý,, ý -iý . . iý .".. . , .

ýf'. S..; .ý! , - , ý . , .,.,. ... .. ." ;. . .. ý, , , , . , ".11W ., . -.1 ,.ý r I , _ý.- .. I - I -
,ý , -.. ., , . . . .".!.ý , . , , ` ý , .; 1. 1ý i - ; % , '. . I ý .. 1. I . "I ý ýl .k ., ;.ý . ý. ." ý ... , . .i , .:1,il .. ll,''....., -.̀ýý i. ,' . . . . . , . . " , .. .. _.

,:4,ý -,; , , , . .1 ..'. . ..ý I ý I .., 'L ý_,..., ,!j;ý -.j _ý, Nýt, .: - .., - ..., ", , I .. ": .:.I, ',ý .!, . . .., .. , , . . ..: . . .."l.; I .. .. ". ... I ... ., ý , .. .'.1 , , . " - , , , - ý ,
I. , . , ... , . " -` f - -, -,ý, e " ý -", : ý L . t .'.'. li."ý ..:,ýý', ý - Y.l! -,,,,( , .,., -.ý .ý ý " . I I . - , , ... ,ý

%, 
.

.

. ,;. 

.

..*. .1 .. ;, " 
'. 

.ý- 

-

, -
ý 

--
-

-:- 

.

...;

e, -, ..:, "'. ýý.,' :ý , , 'm .1. .. , ", : ý V, , *, -- "!:, - , " .", , .ý '. , - ., I., . .. I . . ., .:.- . . 4'. :ý,.""'ýý .": ý,, .'. , : ., . ,ý, .: ., ý : '.
.1, 

ý% , ý . -, .-. ý_ ý , , 
.11 . .I .1 . .

.
.. .ý.

.1 .I " . - - . ", -'j , ; I , , " , , ý, N.ý!.ý ;, .. . . . ,. , , ; ý " ; -, ý ý. '. , . , .1, ý-l .. -" .. ý , , ., ýý.ý ý ,.". ". ,,.'z', , ., "., " -k --, . ý ý , t ; " , ý.,. 1; :... .. . . . .11 . ., , . .. , ,,, . , " , ý .ý ý- ..1 1. 1. .", .. I .", .-. , , , ,_ '. ,, .. ., , ";.., " " I' . , ..." - I . Z ..... I . '. . . .. , .ý .ý. - " 1 .i - . .;j, , , ,.. ., .1%, .. , " , . . m -li: I ", , , .. , , I . . ."' " , ", '11-ý , ý .,";. .., I ;ý. -".. '. ,. ! ý ý - ý -I . ---.', ; , -I , . : , ,ý- ý:-."ý ::, ;'T't. - .'Z ý.: - . . -I .; :.1 ý , , - , I '. . . , , . . ... ý ., . , ., , ..... ...: ý !,:, 1, ' ý ' ' ;' I .. ý:. . , . . I . .. ý . ý,:ý`,Iý ý;' :ý 'L' ' ' ' .q.. .I., .. . .ý 1. .: .- 11. I - .. ý111: ._ ., , ;I i, ;*'!..,ý- . .. . N- 11 ; i . `4..ý. 'k. , : , 1, .1. .ý . 1.ýl I ý I ý 1; .; 1ý11..`. ..." 1-11ý.,-",.ý"-` ý. .. , . . , :. !. 4 1 ., , , ., I , 4 ." : " , - a j; , , , , ý. .., ,i, 1.ý,'ý'- ,ý,', . '.I, , ".. .ý :: ý, 'ý '. '. ý. .,,,,,,. .. .... -Y " t3,, tý_ ,! , , , Lý ' - , .. , -, ý ý -: I % ... . i , -I I I ý. ý ": I y 1) - ýý. , .. , ..."!, . ., .. ý. .. . . I , . . " . .,.. , . , ý ý, ... ý ý ,,, .: '. - . .. .. . . , .-, .. . . . .
.1 .. .. - - . " ": '. , ,ý ': :: ill , . . _, .-: ,.:, , ý .1 . . .1

A.ý- . , -.,.,' :, .ý .' ; I ., , ., , '. li, ,.iý.' "', iý'. .. '.. .'. " .'. , , .,. , :. --* --,.,ý,'z' , '.. ,","', ", .'.: ., : : ; .., , , .ý. , .. ý 0. . . .. ! .-,ý , *. : -, ý : ..
ý .

'. " , 
.

1 ,;j..., 
ý I -;., .'. ..ý. , ý .

.... . . ý ., !ý. - " ý , . . , -. ; , ýý .I. .

:.:. , 

I ".

.., %ý .'-!' .'. .. -ý'. _' ; . V , I , I I -- ., '... .,ý , , , , - I .1: . I ;. i;:., : ': .ý - ý , .., :: : !ý.. ., 
" 

lwý , , .-'. ;, . ..- .. , , .ý ý ,., .. .'ý' : , ,.' ".! " , , 
., , e , ý ýý *ý'%-.. 

ý. 
: .: .. . ... ý: ýý. , . ý .. : ,,, . ý :..ý", 

- -
-' --ý' -L --

' -.'ý _:ý ... . ...; ; ". - , 
, ..

.1 ..ý t .. ,ý

. . i , . , . t .1 i .... I ý.. .-,. ý , ý;,ý. - , , , 'j, ý " ." " , , .. ý ... 2, .., . ýý ..". , . ý I ;. .; " .11 , ý;:' ý , ý, , 'k
. , , .11, - .1 , I , ,.; , ... ,ýý, .. ý , , . . , .w , , -, ý ;--z ! . ." , . . , , ý1:

'. , . ." % - .ý, ..'. ,.ý . . ý ... , , . , .. ý ýý, , , , , .. ý ,;,,, ': ýl .. 11, .I , - ýi'*. . .... .,, . ý ý'ý',' . ý ., , , .", ý ..N .. - ý: ." ý , -..-ý:" ,ýý, -. -, -ý..ý_.-'. .'ý; ýý'. ý* v. ý.' ... _. . . . . 1. ... ,;,,ým " ..' I ,. 'Y' 1. ., , ý '. .- .: , . lell ýVý 1ý ý .ý.... .. , . . , ý.. 
,ý,- '.'-,ýZ . :., f, , I 

ý..`. ;..,-,.'.;",,_ -., '7", ..,.i. ý':. ..:

. - . , -.., ,ý. , ".. , , ý .., - cW, . I VIt.,.,,,.,.'.,ý.'., ",t:,%ýit .ý. , , ý: ý :! ým _. ;ý. k , 1ý " , , ý-ý; 1.1, ý 1. " , .. ý'. ', . .. i I ., .. , - . .
, , - - - . . , - , x ý- - - , .. , ". 

'. . . - . , .1 1; , . %ý .ý . 1
. ..... I . , . -, a .. '.. .,.; , '. , -fý 2", ; -,;. . , , . . , , I :, I . .ý;%,, _ '. ,ý ý, ; , , ý;.ý -.,ý,ý, , .,ý* %ý ý,- , , .." . . %% " l.. , - , -" .. ý ....

..., -- , ., - .. . . . , . , ..., . .- - , % , ., " . ; . ... " .., I , I , ....i .,ý. I , .;. y ...... ý- .: ;: -, .:: ý , ,.,. ,_', : ý ; ; ., ,,, _ý,' 
': ., . L , . . : . . , ý .. , I " ý %. :ý ; :., ý'- '....;%, ,ý .. 1, .- : .

. ý , .. . -!, - . , . . . , -" . . , ..: . ý
.1. .1 ., ý . . . ý '. "L(- ý ý , , 1.1; , , , , , .k , , . .. ._,ý . . ,ýt ý, ., ". .. il- .. ! .ý ý . ý .. . .. , , , ..
., I 

. .o .- .
ý. "': '-ý,-ý , , , -

, .
, , .

'i 

.

. ;. -, ,;ý. :ý,:..-. 
. . ., . ...

:, . ; ý -" ý4 1 ... ýl , 0ý_ý . ... . , . r ..ý '. . . I '. _ I . ., ,,, , . . ý'. .
lLf - . . . .. . . ., . , ý , , :. ., . . ; III . ' % L ;.. _1. ., .-ý .. ' . I ý . ,+ ý : : ! .:... ..

,ý .. .,. ( , ý. . ý-:.",.;.,, " , I !- , ., - ,. .. % . . . f ..., , * , . . -" - . , . .1 7'i - , .. ý' - - , . .1. , : : A , - .. ý . - . .. . . I I " , ý . , , . . . : . , , . ";. .1 ý . .... 
. I , . " .!.ý',...` ' -L -,,,,; , : ý ' : ', ý ý -ý ý ,; Jý." ý -ý .. ý .1:,.ý_.'. 1 . : .,;. ,ý, , ý,v,ý..` 1. . . ý, % -"". : -r. ., '. 411. , . I , - ý :. , . -_ . . .. ! ý 1, ,:. , ý .:ý . . ý .- .z .. . , . - , , ;lol ý "I., I I ') : ,, ,-, .., , .., 1 , I t, , I I .,p

.. , ... .... . ", , . : : . '. . . ý -.., . ; . .. " , . ý - , . . ;,:. ýý -, , ," .. I - I . ! , . ,;, .m 1.ý* ý , " . 4! , -, "I., . . ý,.....11'1. '. ., ";, 1 d. 11 - ._1 , ,
.. I , ... ; . ., 1. . - , . .- -.;ýý .., ý ý , - :

, 
- -1 

, ý ý - ý,ý 

ý.:i , 
, I ." -I I 

... ,- ;.... I". 
, 

ý ",

.... , . . . 1ý , - .. I .., ý, , ý , "' i. , - ý - ; I . I - ý I , . . , I . ... ., . . , ., , % . . Z) _ý '. ., . ... ý ý, ". . . , ý . , - -, .,: , ., . ... ; . , -:, ý -, 'IS'. ý.ý -, _ ., . . I'.. - ý .. ýý-., _ý-.ý, .- I - : ý:, . ".". " , . ., .. 11 ; , ', ý,
. '. , . ý ý1; .. .

. .--..1 . 1, I ý-.

ý. .." , .. ., -ý- !ý' ý I , - ý . , : '. : .ýý . .. . ýý ý I "! 1 , , .",7 .... .I , . ... ý ,ý .. : ý - . ... . I -. ., , I.. " . ...
. .. I .ý . ?, , ':'.. o - .: I ý 1. . P - I I - . I - ..

. . ý. 
, " , -" .1, I I., ý , 

.

. - .
e 

1, , , - - ,,, ý'. . .-'.

.ý . 0 .v ý , I I. %. . " ,L . i * I ýý , : , .I.. .... ý, , . , . , . _. - , , , . - . , , , . '. ý - . - I , , , ..
, 4 I , . - -

, . .

.

I ý .., . - . -
., " I 1, . , , . ý,

., . , , .. ý . - .. ý ý.. '. , '. , , . , ,. .. -! ,., ý.,, , , ., - , .,
': ., :,; ."', .,.v . .; ; , ....., 

.

-.ýýql 

.ý

, , , . ,; ,; _ý :,.. ,ý . .ý , . . , . . . %'.li ý";, ! .'. ,ý ::: : :.* ý -ý,iý- :`ý' , 'm .. I , ,; 
". ý ý I : .. : ., - -" '. -, . :,.ý I .- 1 . , . , " , , ,ý I . . 1, . '. . .:.

., . , ... ,.ý: , ý ! ,:1 ý . ; " ý ";,". . ... , l ý , _...., , . , ., A .A ý., " - 1 , , , . ,q ,.; 1, 11 ý::...ý '. . 11., ,.'l;l:. ; ...:., . "', . . , .ýý.,._.., ý 1. :, .. ::; '. ý 1. I t " , , ., . %
. I . . , . ý ,;", 'I-, 1 1 - .,. . . %Aý , . ,ý .,,ýý ,.: . . '. ,.; . ..I. , I - " i . , : ,! - , 1, ý, ;; .; ;, , . .1 . . , , , " ", : ý - ý ,,, ... ý , .. - . t ,ý, " ., ý .,
. - -

, , : ,,, :, .': :, " ,ý .ý .. . : :, ., . ',',-.,.
.., . ., - -, , : ý _ý': , .. M a ý', - ,; . . ý .ý11.1 '..... I ,ý . , - ,ý .:;, 9" -,o' ý

. . . ý .. , . I ; -" ý.ý", , , , . - , .. ,.,. , I ý, ý ý , -" , , ; ..ý ý . . "I . . . - - . . . I a ,I . .; I !..
;ý.. . I :- -- 1. . ? , ý , , , ,v,ý ...... . . !, I . I ý .. , .ý. .

, : , I i 1: V . . '. .q 
, . ý :ý; '.. ý - .:", ziý , ý , -

% 

, . -.
. .

". ýýi, ".

ýi. " 1, ,ý - , ` ,,, 1, ...... , - ý.ý ; ; ,;;ý ..., ;; ý ý !.ý :"-ý 1 % , , :. % . I, ý ;. .,. ' .%'ý I % I .' .: .11 . ... -ý . ,,ý. ;ýý, .., "'.. .-ý,:-.I' ,. ., 1, I ý: . ; .ý. , . . , I . iý. - ý , ý; - , - , , " ýý *.z: , , ; " , . . , . ý.'. '.." . . , I .:, . , ., - . -..- ,.ý ;*, -,-, .ý " . ,, - :,. - ,.: 1ý , " I- . ,ýý " , ý ý :'! -ý, .,. . . . . . , , , S i.'.., . , ý. '. . . I .. - ". ; . ý. .1 ý , .- , . ". ý .L . . . '. ,ý , , . . , . , .. 1. . ., -.1 " . ...i; _,ý%_ ; ... 1, . .. I ý1, 1ý z; , - ,ý , 0 . O .... . . ý., . _. " ý. :, ; ....: ý: , . . . .1 , ,. . .". . . I . I ý - I I." . I I '. ..... .A 'ý,,ýý,.`;ý. -.;`,ý, .. . . . , . . . .....:,4 1 " . . . ;:ý-ý"!,eý ,ý
1 

:,4 1 " ... :e I . . ý 
-ýý ý 

j::

-" .,i . , , - .. . 0 . I . I . - , - : . . ý , , ,ý, "', ! , .ý'., 

, 

I

-
. 11 . ý . 1. 

. . ,. 
. I 

.. ) ,ý.

.ý -,ýý- ý ý ý.:.,, ý , :" , , i , :1 .. . .ý ;p. - , ` -, . .0 .. - -ý ý -,',ý , ,'ý-. - , , ý",., !..ý .." '. ý ,!,

;; .". , 67" ii7,!ý:!. ,ý; , , ::: . I , .. # - I ý - - : ý , ,. ,ý, .:; ; ..ý., 
ý, , . , . . I .:,. .: - -- -, ,ý', ,ý . , , -1 ý`,., !. -, 1. .. mlý ,. . , .. 

, . ,. I . - .%.ý%. ... ., .." " i ..; ̀ .ý-, : 0 . ,ý."" -,"'..".'s". ý -ýý i. ý . , ".. I : 1ý ý4 .. -
;ý ý ,,, , ,ý ,; , :' ... ý , ., . - ý w :: ý ... ý_ý_ ' , I ý . .. . , ., r. , ` 11 ,
. , , , 

. ... ý 
.

, - ,. . . : , ý :. ý ...,

ý ý.ý-'. , ,.. .", ý,,- ,ý '. -,! ,;ý . jý,..\ý"f ý. ý,,.,:V, ...., . , . . . . . ,ý, . % , ý . , : - .. ý I L_ llýý._ .-.I. I., .. - 1. ", , I I ... I 1, , ,,,c .1 ". . . . ý . .,ý'. ;. ý1. I -. I .. : ý '. ý' ý7ý.. , , .011: , 1ý I : " , , - , ,; ,ýý,',, ',:, ý--.'-' " .ý., ý , . , ... -, . .. . , .. '. . . .. I , . -" - .. - ..ý , __ _L ý!L . - _ý .,- - !ý - , ý , , ý " , , . . . i:.-!ý -_ý- -.'-'-* ,-ý, , ,;;ýý , " ý ir ý '.--. ý -. L'ýý-, , ý , , - . - . ý . .. . . . . .!. - , . . , . . . I .'. - .ý, ý , .. I . - " tp. 1. ý., ý . . ,. .ý 1.1ý ", 'ý,. :.ý . '. , . . .. . ,ý ,. .'ý 1, ý ., . . ý . ;l:, . . I .ý .., !ý ý -: - .
,ý "... . ý , . . . .1 . - :. .ý. .. . , , `:' ,ý .1 N ! ,, 

. - .. .
,... 

.. 

.;.. .. 
. , , .:. ., , ý;; 

, __ ý _`;- 
ý 

I.- , .:,,ýý, 
.ý , ,ý , -- , ,ý- ý, ý- ." ;. . , ,'-ý .'r ` -, .t; . .. ,ý'

I': , , , , ý , '- ,-ý, , 

. ý ý,, .', ý.11.1 ; ý ý ý. ý ,ý ýaý, 1, , , , 
'.

,. - .".. ."L", .1, .:.q'.ý` , :%ýý ý ý, ,,,,,ý ,_'ý., ,ý. (l;,;i)t ,ý; ;,.,ýý? -, ,ý,4 ý .11 I : . ý , . . . , . . .; - .. ), ýý:..ý ý ý
, 1, , '. .1. , - ;", I , 1, , . . ý ý;, .: , '4ý,'. , . . ,ý ý , . , . ý1' .. 1, I , .. . . .. . I . ýý, . .. ., .., . , . ... - . . - ,ý ., .'.,, ý,,;% "]

.. -,.' ., .- !ý !,j , .L '-. " " -..,;.. . p ý ý . " - . -,ý ý, , ý . . ., .. 1. ý . , I , I , : , .. -, .ý , , - : ,W ý 4 ..-
, ;, !. ý , , .ý :ý, . ... - ý I. - .. , .!:;.:

..... .. I . .. L. .. ... , . ., '. ý :.: , " ýý ý ý " -a , 'A . , .. I , ý_: .4 ,!,,`I. , .. ý . ý. .
-:,, " " . .. .; , .., . , .. . :: ...... ýý

I ý ... .. ... . . T '. . . I -...ý . . .1ý . .: , , . .. .1 ý.,ý' ý.!,,!-- . ,ýý , : , :.: ý . ..., ý ". ý.., , . .,ý ,;, - I , . . I . , , ,

:, I ., ..ý ., '. ;. - , _. ý;, ;: , s-%, ."; , " ".., ., ý. I -,ý - !: ý . . , , .ý . .t. " .,
:;ý ., - I ", , , ý!L , I ý , ... . . , ý.. - , r." , ,ý , , - - , .- - , .. . , . ,:ý. , ý .: ., - -: , ý.--,,,_- .

..
ý 

j ..

,ý , . , , ": ,;-,;i,.ý.,4- , .1ý ,%',ýl ý14, - . . . " ,,, ., . .,!. - .. I - , . , , -',,:,ýiý',' .m, .; 0, , . . : ",5,.,
, 

,,;,l, 
, , ,ý g ,,;ý 

, 

1ý 

" ýý 
" 

.1 '! - ý ,:,, ý "'. 
.

. , '! .1 
.... , ý; .:.,. ;.,' 1 ". 1,'ý 

,':ý, 
.,. ., :. .

ý ,ý -
". , 

; ý. :, '.. I I 
.11 ., 

ý 
'. ".

ýý :1 ý , , ". . , 1'., , . ....,.,;, ..": , .** , , ý q ,: ý,.:I.-.,ý , " - .-. 7 -,, , .3 . . I .. , t. ý , . , . . .. , I. .. 1, . , I
. _ 4 .

.1 - . I 
ý1ý , . .

-, . , 
-

. . . -
-

.
M. .

. I .
, 

. ,ý.

,ý, , :,;: I -j " .. . - .".. . ý'L' ý , , . .. " - , -"-: , ,. -t , . ... 1. . .- %, . , ', ý a ý
f .ý ., .. - -m . , 4ý%'.ý. ý, ý '. ý.ýý- 

;, ; , '. ".!. . , ". .ý,:. - .

, 
., ý.. , .

..is 
, 

- ."

.. .i . ,:,ý_ ý ý' :; ý .. ... ý 1. .ý :ý.;ýý i ; .; ;t. ,ý-ý. - -, -NW4 '.'- ý- ýý I"*ý'W , . .,ý, . .. ., ý' "' J ." ' ' ý- _' ' "' ' ': ' "," "'L ",' ;k " ' " ý.- .: . :111%.ýý."
,ýýk , " -ý .- ,*". !, t , "li. I I -

. . " .1 I .,
. . . .. . - ., , . :. ..

, , ýý:.- "i,;,- ý,'ý .; 
1. .. .. . . ý i,.l.ll',. , " , ''

ýý .l . . . ý, . . . ý ý , ý' , ! , ý ý .̀  'ý ` . ..'s, ý- ;: - , ! I . . - .. ..i .. - '. .. . ';, ", ,

. , .;,. . ý0. , , .
-

, - . . '.

..". .I.. , . ,. .,..ý,. - - . . . , , - . - , . . . , . . %."..mi;,"ý, , .. i, ý ý,,, ...... .k,, L, ý ,. :. ,::.ý
. I . .

, 
- .

. .ýý ý 
. ,., ý .. 

" 
-, "."I'..... 

..,

.., . .. , i , .,ý.ý' .. ,ý%ý , qý . . 1, , -ý, 1. - : " I - , . . .. , ý . ý;': ý,,!,ý` ýý ': . ý ý " , ýý,!' -. : , : ý".-ýli *,"w, ý
ý,,_ , .", : . ,, ..,;. ,I ý, ) , I , :4 1..si".%, . ý, ý.., , 4 1 11 4 ý ,

, . -ý:ý.ý , .. . . . :: : . , . ý , .. 1 W t
., 11 il,, , .. ... .. , , '. ý .I . I '. I ., - ! .,., . ;m- . . , . . - , w ,

. . . .;.., :ý. .!, ..'; , , , . .... , . .. .. : :ý.;, 1ý . . , . .*

.1 ý - t. , ý. - , . ... .. 1 " , " "" , , ,ý". ý ". .::",. - , . . . -,=
"', , ý, -ý;, - - 14 ^ .", ý"",. , . '.ý .-,lý...l.:. .l._. . ''. -.-ý.ý , ., , A .- , , ý . . ... , ,ý. I.

ý;::ý-;ý4 0 1 , ,:. . .: ý ., ý , , , ., .;, ', .:... '. ý ,`7 ý ., ,ý'ý,..: -% 
".. 

, ý 

!,:,ý., 

;e: 1 .
1%. 

, 

'.4i, -, ti,

.. ý,"..""':"ý-;, - . . '. . . ... 'Iý,ý ,ý',;,.,,,.,-I,ý;,..ý.ý :,ý.-',, .!- ý- ...- I.." .I .., , ,,, .. .. , ': . ý '. " : ;; ,. f .r-, -.. .. 'I ': ýiý; ;: , .I , , .: , .- "; .I ý 1. , ý,4 ,ý , ý ý,' .ý. .-.1 .1 I , .. . '.A , ý ý: 'I, A. -.., .ý. '. -ý , - ., !ý , . , , , ., . ` ý ( : . . .11 ..); -, -ý.1 . .. . 1 ., '... ., -ý'., ý ý - " li."_ '' ý-V '., ; _.'_4 ýý .Alý";Wlcl` .- ý ''.
, -..

.

-el 

.
., .. .,, .! ", 

_'. - - . _..'ý

.". ..'. -ý , '. -, -ý, ý '; v ... ... : ý ý ý.ý,r;,-.A., :,ý . .1. I .ý. ., I ý A , , -..ý , ý ., :. I ý .1 , ., . , .. ý - -ý. , -, '. , .;,.,ý:, .I ý. .,ý, 1, -, ý i 1. ý ... ... - . ýý. -... .. . I I ,ýý,ý " .: , .'. - ... , .. . ý ý .. , - -, , -I ̀!, i. " ;% , .! ý , I , "! , ,ýJt '..
-

g .ýj! 
j , ý '. 

'. -.̀ýý 

! " 'ý 
-

'. .

.

,ýý ý, ..

.ý .

V m I ýý. ... % ., .. ý,. ý ý .;. , !, , 4" 11 I , ".., " 14" 1 .". . ....." .., , " r',

, , , j, I . " , , . ý , . ý ", ...11 , .1., ýý'r ., ,ýL.' 'ý.ý , ...; ", -ý : -ý1ý . i ,:,ý . ý , . ., il . ý - . I -, li;l " 4 ,,,ýý;,, , " ý ;J.;, ý4t;': ,; 1, .. ... - - . . , . -., . .. , . ý ,. .. . I I I
.. I .,_ : , ý -.:: .ý , -., " ý .ý , ."7 , ... I I ,. -, ." ! t , , ý, .; : .; , ; .; ý , ý- -, -;- ; , ý ..'ý ": ýý ýý. - , ý , ;ý. ., 11.1 , , -, , , .ý, ,..

;, 1, % -.. , -- .., , ý; I ,.,.!. ., ,;ý, '. ý ý ....il .ý
f , , . . : , I ý I ., . . I .. , 11

iý " .. . . - '. 1, .- . . , . . -I , o't" ý; 1, 1,
, 

-ý . , -, 

-- .

'. ý. 's ,,ý , 

, ..e., .ý 
ý!. .

ý 

.I 
;., , .I -i 

:-ý. ,4

,,;, I f ,.ý,ý ý, ý ý k " ;ý, . .. .ý .:' , '. ; .. ", . .. I ..ý 11 , ..ý i,ý " ý!..7 1 - I "I'l ..,l* ,": . ; , .. -- ::ý; -ýI." , 1-1 -.1. ý ;,.,. ý P .. " ý ;ý. , . .ý ." .. , -, " . ."O rl Vd
1. I ..., .iq-w : -, ,-- ý :, -.ý.., .'ý% 1ý '_,,,ý ,ý -.1 , ý ". ýi : " .ý ý ý , .-ý7 ,:t, ý:ý,:_ zý:. .. I ", . - .1 . -

. , - .ý , 
, 

.,I%,.. 6 .: , .: - - --%., .%.

.: s ý " , , ,ý, . . .. ý t"A. ,ý ;. 4ki"'. .,A ";s ,;ý .... ..ý . , . ý7 ýý , , , , , " , , , . I , -... " ; .. j ý . I I ,, " % ." ý;ýý.,. : , '. :. .. 'ý ý' 4'. , , , m ;;."::.":,ý%; .;,ý' .;.. , ..., ..". ")", .it 
l l ý i,

.., -, ýr..vrP4 , --I'll, .L., .: 1`1 .;,,.ý , 1. ". '. ., ý.. ; y .'. ý .',' -" ý ;)tý .ý'l .1.,ý' , ., ; ý,, ; " : , ", j., .v '.i.- .. . . ..-; , .. .1, I .ý., , . .., ý! "), I .ý, m',.ý,ljýý,: ý ý_ " 7 ý ý -: :ý "', ,. , '. , , . , -4 ý_,;,,o4 ý, .. .., , r . , .I . , .. I .:. ý , ý , , , , : , ';, , ., -.1 .. _. .ý ý. , , ., :i" ..., , ý I , " .ý ; ý ýý. .. . ý I P .; ,"m I "I .1ý ..., .. 1.11 ý -otl: - ", ý'..'ý .. ,. .; I ý , .. ,. ý ý ., - -, -, , "I .-I , .. ,I ..., . . ýý ,

.. ý ) ý ., . .ý, . . , .. .I , ..., ., , I ý- ...."...., .,4 0 ý ý 1, '* ý , .,ý,ý' ý" .'ý' rl .
. .. , I - ..i - .,, ,ý I , : " . 'ý '. . ... . ,V ý-ýý.- t, .1 . .I .ý _. , : - - - ) ý; A ,,ý ,,,,,,- .. , - , -ý 1.m .- .. . I . , , -iý ; , , ...; I- iý,_ , .., ý -- ý vý ; ý4 '. ý , . , . : '. t I ,.,- .. ', . . . ... - ý 'L, .- , -, ..-] -.: 'ý, .".- , .. .; ., % I , i..1 I ,. .. . -I . .. ., ý . - .,,ýýY- ,;,ý ) , ýC_1:,ý:, ; iý,ý, -,%: ý'_ý ýý,;!,ý ,,ý ' ý,4-1 ý, ..ý1, ;!` ý .1', , , * ý" ý I ý l.. .'.. .. . -1 " I ,: .ý, , ..ý .,. i ..ý .. .., , -., . ý .;.. ý. . ,.' .1 . . ,ý . . ., . " t . r. ý, ;. ., .. .-,,- .. .. , , . , "_ ý , , -I , 1,V

!.O.i, .. , , , 1. I.. -I' : I ,.' , , ý !.., , . , .ý . , ý4 -. . I ý , I . , .. , .. ý ...ý -( fj.ý'5 v , w "ý,ý , , ,,ý?,.ý,' ý ,:. ;, ý)j ,. V ;ýl ý , ,,ý. )_ 1. :1 ý.'j ., . ý',,., . - . - . , ". 4 - 71' - t, ý11 - _.,ý . '. ,;-, , ., 1, zý ý .,; .". ý', ': 'ýý ý r.'. : `., , ý 'I ? , ý---!ý- I., 1. ý . . I , ..*
,ý , " 

.ý .. ý 

-r 1.ý . r , .. I ý J,

- - I W'rc, . , 'A' _ , j:, ;,, , I ý " "ý - - : ý I .1. 1'ýýl , J , - I -- I .. ý-,., . .. .ý:ý, ?;tT ý " .
.ý ý .1 iý . .1 ý ,ý ;% .. ýR I , .. . - - . . I I iýý ., ý, ý.l , . ýý;. .. .* , . . ýý. ., '.

.
, .

-
... .

.
. ý 

. ý 

- .. I-� 

. -
I 

ý ý,;.- 
'l 

-
I . li

, , - - 111ý1 ,- - , "" " i ý,.:ý, , ý ý, r- ,-,ý - ý , - i ý ... ... _ý.A ,.4, , 7 Jý ,. : . '. '. . '. ., ý. . ý-ýý . ý ,""'..4 'k - ýn, I . ev .- 
4ýý,ýn, :.! , ,;.ý :. ý I ý I , .,'ý. " , , 'T "': '. , . ....- . . ... 1ý ý . - , 14 ý .. " , ý ; I

. , 1 , ý . , _%. ý ý , ý - .... .. ý, . , , ý . I 1ý , 11
, . , 

, ý , : ; , 

'k 

-
-

-'. 
-- 

. '. 
., 

., ,ýý+ 

ýý 
- ý 04,11.j 

,ý

ý,,',j A., ': _". j .. . ". 'lll;.;:;, ý 1:ý. ;..I . - ý - ?ý , I ý ý ý - -. ýý, ",4, :- .. N,.ý- -;, ý ,ji,ýLp Tw ý

ýý i . ., ., i , , . . " - .- 7ý 11
,ý .. ;,. I ', ... . , " !ý . I 

.. I I . .
,;ý ý-., ýý.ýý,. , -, ., - ýi ". ', , , - - , 1. I .,ý, ý: ', , ., " - .. 4ýý. " ý-_ ý -ý.-4 ý ý; ý,v - -*. , ý.lt.4 4,:,*oc :" I'll ,

1. I.: .1i ,,, ý ..., , , 
-:, ý. , ý ". ý ý : . .

ýý ý,

ý,t 

;4 1 

1 
" 

, , ý -. ,-c 
.1

IZ 
. . -i A 

I ý " ", "I,,'

I. 
I 

4'Wil

. -

.1

'T,'l , , . I .11 I ,ý :v".-ý 4 " ,,,, ; : .1k; 1. X "; '. ý'l ::ý ; - -41.t.- ..- ý,im . 11 "" .4, 1ý , . ýlrj I ,.l.". vý " I Výi ý;, , 4, .q L V,
,;ý:ýý _,`,.ýý.W , I ,ý ., , ýý " .. 'ý ;ýw " , I I

-'ýý ýý .. %. - , 'O. , ,ýý..; ý,:, ,., , "'. , m..."', ý. ..5r,"'.. ýi,', ý, ý,ký,ý .. ... .1

"I 

-

'iý, I 

..

, - , , %=
,ý .. I . ... ...ý..ý- .. , , T " I., w-." . -ýkg tt-p " ýN7 -- ýj. .. ý--- ý I,-- "', , " 'ý;., , , , W i ý . . . - ... ". ., .'m . ý. - I

... : % - , :- , ,' ý :-' , _,.. ý' . 1, ý, " .ý ;,ý- ýt.ý.,,_ !, , I ,W .C. ý, .. . , ýN ý.,l 4 , I" "'..'W Ili ,ý, , q,, ,.ý'. ýý,ýi,ý;,.:I ; Z, , ,*ý I 11 1, ,i
.. . ý,.ý ý4_ 1" , 'i 

ih
., .k. , .. ý:( " , .4 ý , 1. ' .-, I I .-, 1, ,ý.ý -

, % 
. ("" :";q, 

.."V,.1 v 
%1 1. ý-ý

rTýI R ` ,,4 'ý,,:ý: , .1 . - - . I.... I . . z% 71 --!ýW ý.,'11. I ... . .. '. ,, . , ,ýý y 
.

. ,ýý",l :1.. ,% '.1 . . , .,--lk 1, ýý , 14, V , ý : ,':ý.!ý -U, ý -ý ýý.. I ý: ,,, '47 ,ý_. , 7_ ýq "W ---- ,ý - !T7ýv K, -, ý,,,, '6. ;a ý. .." I

.
ý '; - " 4 .: :1. ..' I ..

, 
-

ý - ., " " . ITTI;l

111* ". ý ." ý'll -ýW ,Iý, ". ý; ,ýý::i.-- , ý: ,1',ý W . - .1 I ý .-ý'i .
.

;.. Rý ýý;,,: , ý,.%, `ýýr ft .'s v ,viv., vc Iý .. " i ; . 4 - 1...... ý , ',"%,' - ; . . .. rW .tW q, ,aAý --, oiQw 
, ý , : , 

7 4 
$ "I * 

i tAi

ip, " - wmv-.ý, - I. 11 '" r ý ý I. ý ý. I I w - .- .,-- ýr .- 101, ý . .
, - . ký -- " - . 0, .

..

' ý I . ,ý: . Ild . ý- ýý' - ,
_. 11- -;? 1-111 4 '. , , . .-:iý -

ý, , . w. . , . '?. - ...:..1;1ýw 
_l .. - - ý : _.:. . , " I!, ý,ý;%, ;! .'A. ý.' '. ;.::ý.ý.,ý-l , ..

,4, ý_',.aýýx.": . .. ...._:'l ý .. .ý" . , ýý." :'_'., . .. I .. .
.. fk, -

;ý
.

. .1ý. . !+i . .1 ". ý ý, - . -'ý -, ,.. . . - .1.11. flow" -,;ý ý ý . ,:.. ... ; ,. . , ý - ;
, ý 'i 

I 1. ,. I - , !

,ý , , , ý ý. :,ý ý . " ".,ý ý,:,. " i I
ft I . ý I I I . , . , ým : :.%.; I,': .;`ý :,;..,.: 1ý' "i'-:1 ,ý:.,.. - ' .... ... , .. .. ,_ 1.ý'. . Iý ýi,.e, - ý ..? .

- . :.. .. , .: "... . ý . . - !,:.! . .. ý I , , . ... ., - ý - .. .. , - ý ý,ýý,ý, ý , ý ." . 1:1ý , ,ý. ý... , I . ý ý,' i . . * ,, "."%;!,l,. , ý..' . .. j rm.. ýý..- I " , . . I .ý 1. _ t,:, ..;" . ý ..ý: -, , " .-, " ", ý :% - , - , " ": , ?:V'.-:. ,; . .. - . 1.
_ . . I- . - .1. ... , 

-
.

, ý , ,,ý.ý

ý . .... :; , : - - . .... ..... . 4 .. 1!: ,,, ! ý " '., "'i, .. . . , ,I... . I.. % .- .,;, % I ý;`ý ý,,- '% ý : - . 't .,..!._.' .1 - .. ... ".. ýl .,ý'... ", .l.,ý...ýIi, " .. '..-ý*- '. ý,:-_' "',A, .. . " , k, I %. . . ýok .". ., ý , -,,! , ;.ml , .... , ... Wc '. - . - .,..., , , . , . - , , I __ .I 1. '.Wl -I. -ý-" . . _.ý* ý . " . rP ý ý ý.: ; . . .̀  I . -- -- , ; - " - '. , li .."'i"'. .: , . , , , ,4

I ,ý. _. " ý I p I w "I . .

,:I. 

.
,*ý,' 

-
-._ 

a:il-.- 

ý-l:--_lm 

,:ý 
..ýý:i 

I, 
.

., 

- ': ..

l.i. I.: .. . . , 11 . , - .ý, tl .1 , , . . .:, ': ý_. .11, , I -:. ý ,i., i ! , ;,." /', V. - ý f ýý A , ..

.; . ._11. ,.'Mý . I ý ." ,.:ý .: .. , . .. .. . , ,- I ... . ::.,_ý ;. .. .ý, 1, S ý.- , ýl .11 .:, ".. z I
. , , I , 1, ý. .. I t .ý ' , m I s". ; ...... . . , ý .,ý --_ý ,.ý : '. , , . , ..'' , . ..

.i I . _' .ý .. I.. I : .. ,ý. I . - -: '. . : , " r, . , . ;,ý , - - Z-
. ý, .:ý, '. .. ' ." , ,. . . . .L .ý . .. ý, ý. . . . - 4111 . .. ..ý. ,ý 

_. I I .,:.,. .i. d . ý. . ... .11 .1. ': . .1 - . . , ., ý iiý . - :%:."-":,, '. '. ý,. .V -ý: 1-'-N 'ýýet"",ý ,.. . , . ý - - ý. '.ý.. ,,..i, g" .. "I 1A, -, r q, , ..Jjzý, :, ,,, ;.,,
, : , . .1 , I . M, -: ý ,ý"" - ý-,ký..- ý "._ ,''. . .; , . . .' ý; .1 , . 1,ý , 1. .,, . .. - - ý,i.--:;.-ý . I ý., ---ý,.ýý'!..;::,.ýý..,.".,. ., : ,. !ý . . . . , , ('.., 

:ý:ý`ý ,,, .. : . . . . . . , 'ý.ý;,ý-' ,. " . . - ý,.



ANNEX U

NATIONAL MISSILE DEFENSE

SECTION I

INTRODUCTION

"Our mrissiles cannot reach Washington. If they could reach Washington, we would strike
it if the need arose."

Saddam Hussein

The United States does not now have the military means to defend the
American Homeland against long range ballistic missiles capable of delivering

1A weapons of mass destruction. The National Missile Defense (NMD) System, when
deployed, will provide this capability.

The U.S. National Security Strategy stresses that the proliferation of weapons of
mass destruction represents a major threat to our national security and the security of
our allies and other friendly nations. It places a high priority on countering the
proliferation of such weapons - nuclear, biological, and chemical. The U.S. seeks to
deter the acquisition of weapons of mass destruction and thE means to deliver them
(i.e., ballistic missiles) by nations which do not now possess either, or both. This
includes continued reliance on arms control agreements, such as the Anti-Ballistic
Missile Defenso Treaty. Should these efforts fail, U.S. National Security Strategy
requires U.S. mili'Lary foxces to defend and protect the Nation against ballistic missiles.

The National Military Strategy of the Un'.ted States derived two strategic
objectives from the National Security Strategy - promoting stability and thwarting
aggression. Figure U-i depicts these objectives.

National Strategic Military Objectives
r Promote Stability Thwart AggrealonThrohRgoa Cooperation Through Credible DetmneL and
arnodt mcInteraction_ Robust Warligting Capab~ltles

jj ~~Peacetime [FiF _____

Engapemrnad Prever~Ion IFltnt'

kI-OMIL8NTRAT NUCLEAR DtMRENOE 2.MRC FOCUS'
NA~TION SECURrTYASSIS1 ARMS CON~TROL CLEAR OBJECrIVES-
HJUMANIIARIAN ASSIST CONFIDENCE BUILDING DECISIVE FORCE
COMBATING DRUGS AND lREGIONALALLIANCESl WARTRMEPOWER

TERRORISM CRISIS RESPONSE POETO
NE.. FORCE GENERATION

PEACEKEEPING FIGHTCOM~INEDAND JOiNT
PEACE.EM:ORCEMENT COUNTER WMD
SANCTIONS ENFORCEMENT VWNTHE PEACE

W~iMSEAS PRESENCE IPOWER PRWJECTIOIN]

Figure U-i
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The National Military Strategy calls for thwarting aggression through credible
deterrence and robust warfighting capabilities. U.S. military forces must be capable of
deterring attacks, including those involving weapons of mass destruction, against the
U.S., its forces (wherever deployed), and its friends and allies. An objective of the
National Military Strategy is to strengthen U.S. defensive capabilities against such
weapons and their delivery means. Demonstrating a capability to defend against and
defeat attacks involving weapons of mass destruction can serve to deter their
acquisition and use by other nation states.

The National Military Strategy calls for a potent power projection capability to
prevent conflict and tu respond quickly to regional crisis and war. The declining size of
forces permanently stationed overseas requires a corresponding increase in capability
to project CONUS-based forces. At the same time, the military strategy recognizes that
weapons of maos destruction in the hands of hostile regional powers directly challenge
the deterrent capability of U.S. conventional forces and raise the potential costs and
risks of power projection operations. Therefore, the U.S. must have the military
capability to counter weapons of mass destruction.

The National Military Strategy dictates that the combat forces and supporting
capabilities be built on the five fundamental foundations identified in Figure U-2.

Foundations of National Military Strategy

READINESS QUALITY
PEOPLE

ENFIACEIVENTSBALANCE

Figure U-2

The Army's modernization vision is to field a 21st Century power projection force
capable of Land Force Dominance under any conditions. The Army will achieve Land
Force Dominance by accomplishing its five modemization objectives:

"* Project and Sustain the Force;

"* Win the Information War;

"* Protect the Force;

U-2
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* Conduct Precision Strike; and,

* Dominate the Maneuver Battle.

The Army's modernization plan supports the above objectives through
aggressive development of both theater and national missile defenses. This annex
provides the rationale for the Army's National Missile Defense (NMD) modernization
program, funded by the Ballistic Missile Defense Organization (BMDO).

Currently, the United States has no military means to defend against long-range
ballistic missiles carrying weapons of mass destruction - Intercontinental Ballistic
Missile (ICBM) or Submarine Launched Ballistic Missile (SLBM). Consequently, the
U.S. is vulnerable to attack by any nation or group having, or acquiring, such a
capability. Currently, China and Russia have ICBMs capable of reaching the U.S.
Three other states of the former Soviet Union (Ukraine, Kazakhstan, and Belarus) also
possess nuclear-capable ICBMs.

Althiough the Cold War is over, troubling uncertainties regarding regional stability
remain. The newly independent states of the Confederation of Independent States are
experiencing wrenching economic and political transitions, as are many of the new
democracies in Central and Eastem Europe. Russia's future is uncertain, and China
maintains a repressive regime even as that country assumes a more important role in
global affairs. Considering the massive internal political and economic upheaval
underway in the former Soviet Union, the U.S. must remain alert regarding the security
end accountability of all nuclear warheads and weapon systems.

Even more troubling are pursuits by Third World countries to develop weapons of
mass destruction and long-range delivery capabilities. Central Intelligence Agency
assessments indicate that by the turn of the century several Third World countries could
have the means to develop both weapons of mass destruction and long-range ballistic
missiles. Alternatively, such countries could procure either the missiles or major
components for the warheads from countries that already have these technologies.

States such as Iraq, Iran, and North Korea aggressively pursue policies designed
to make them dominant in regional political and military affairs, posing increased risks
for the U.S. and its allies. Long-range ballistic missiles are the likely delivery means for
weapons of mass destruction by hostile Third World countries.

The missiles use available technology, require little supportability, almost no
training, and are low in cost. These characteristics and the strategic advantage gained
by using them to threaten key military, civilian, and cultural targets in the U.S. and
elsewhere, make such weapons particularly attractive to Third World nations. Some

such countries have shown an interest in developing xheir own weapons of mass
destruction. If a country has the capability to put a satellite in space, they have the
capability to deliver such weapons.
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Without an adequate strategic ballistic missile defense, the consequences to this
country of a rogue nation obtaining an ICBM capability are unacceptable. With global
instability cn the rise, the United States could become severely limited in its ability to
enact power projection operations if a hostile nation has weapons of mass destruction
with long-range ballistic missile delivery capability. The recent effect upon Japan when
North Korea threatened to use its long-range Theater Ballistic Missiles (TBM) is
noteworthy. While the United States is relatively secure from TBM threats in the near
future, strategic nuclear blackmail is possible given the number of countries possessing
the means or expressing the desire to have such capabilities. The United States may
have been less willing (and able) to project its military power during the Gulf War if
Saddam Hussein had weapons of mass destruction and long-range ballistic missiles. A
single one megaton nuclear warhead detonating on one of our major cities would
produce more casualties than all our conflicts since and including World War il. In

addition, the economic damage estimates approach a trillion dollars. Saddam Hussein
and Muammar Qadhafi have both indicated that if they had the means to strike
this nation with missiles, they would do so if the need arose.

The goal of the NMD modernization program is to develop and tc -t a limited
NMD '/stem, as rapidly as available funding permits. The NMD goal adds credence
and tehtinology to the Army's modernization objectives of Protect the Force and Project
and Sustain the Force. The NMD System would safeguard the National Command
Authority (NCA), shield the nation's industrial and economic bases, and provide cover
to CONUS-based military units. NMD, when deployed, will also provide the NCA and
military leaders with freedom of action in Conduct Precision Strike, Win the Information
War, and Dominate the Maneuver Batt!e against those who threaten to attack the
American heartland with strategic ballistic missiles. NMD further supports national
security and military strategies by deterring the development and proliferation of
weapons of mass destruction and limiting ballistic missile delivery systems by other
nations.

NMD is a multiservice program, managed by the Ballistic Missile Defense
Organization, in response to Congressional mandates to develop and provide
contingency capabilities for strategic ballistic missile defense. In 1991, Congress
passed the Missile Defense Act; it calls for the deployment of an NMD system. The
OSD Bottom-Up Review of September 1993 placed the NMD program second in priority
(after the Theater Missile Defense (TMD) program) for funding and development. In the
1995 Defense Authorization Bill, Congress directed the Department of Defense to
develop and demonstrate a limited, prototypical NMD system for contingency
deployment should a threat appear more rapidly t;,an currently forecasted.

In 1992, the Army Chief of Staff, placed NMD and TMD among the Army's six
strategic robes for national defense. At present, the Army has the lead in the
development and testing of the interceptor, radar, and associated BM/C3 technologies
to support incremental demonstration of the NMD system.
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The NMD Program is unique due to its developmental approach to establish
contingency acquisition and deployment capability. It is specifically oriented to the
fulfijlment of national security and military strategic objectives for strategic defense of
the nation. Designed to demonstrate contingency capability as soon as possible, it will
continue, over time, to develop more robust system capabilities by incrementally
addressing and resolving the key system challenges associated with countering
evolving threats.

Using existing technologies and leveraging the substantial investment in Theater
Missile Defense systems, the Army is fabricating prototypical NMD System hardware.
This hardware is the Exoatmospheric Kill Vehicle (EKV), the Radar Technology
Demonstrator (RTD), and the Battalion BM/C3 Demonstrator (BBD). All test hardware
is traceable to contingency deployable User Operated Evaluation System (UOES) type
NMD configurations.

The far-term or objective NMD system, defined by the Ballistic Missile Defense
Organization (BMDO), includes: Ground Based Exoatmospheric Interceptors (GBI); a
ground-based National Defense Radar (NDR); a BM/C3 capability; and a constellation
of Space and Missile Tracking Satellites (SMTS) - formerly called Brilliant Eyes. Figure
U-3 depicts the BMDO objective NMD system. Based upon an emergency deployment
decision at any time, the U.S. Army could acquire, field, and operate a ground-based
NMD system consisting of interceptors, radars, and associated BM/C3. The system will
operate with the rest . the NMD elements and protect the U.S. against a "limited"
ICBM or long-range SLBM attack. The definition of a "limited attack" is "few" re-entry
vehicles with simple penetration aids.

The Far-Term or Objective NMD System

.t REENTRY VEHl CLES
,-•, -. . • : &DECOYS '

iK- • ý"" 'OST-BO nT
, • VEHICLE

FW PROGRAM OBJECTIVE:
Red uce Lead Time to Ach ieve Tre aty

17CM AS I ECompliant Single Site System Capability
BATTALIONINE TO

B WC3 .. MISSION
To Protect tihe U.S. From Limited ICBM Attv.'4'i

F;gure U-3
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SECTION 2

WARFIGHTING CONCEPT

"If we had possessed a deterrent - missiles that could reach New York we
could have hit it at the same moment."

Muammar Qadhafi

(Rernae.s on the 1986 U.S. Air Strike)

THREAT

To assure ouL survival as a nation and our freedom of action in responding to
conflicts where U.S. interests are at stake, the capability to protect the U.S. homeland
against weapons of mass destruction delivered by ballistic missiles is critical. While
direct nuclear attack against tne American homeland today is considered improbable,
missiles armed with nuclear warheads could strike the United States. Given the
pruliferation of weapons of mass destruction and their associated means of delivery,
the U.S. must be prepared to defend itself against such attacks.

There appears to be a clear intent in certain hostile Third World countries, to
possess long-ranige ballistic missile delivered weapons of mass destruction as a
consequence of lessons learned from regional conflicts involving conventional forces of
the United States. Operation Desert Storm might have unfolded quite differently had
Saddam Hussein had the capability to hold the U.S. homeland at risk.

Figure U-4 presents the current and emerging threats of WMD from former
Soviet Union countries, China, and Third World countries.

The Nation is Vulnerable to Current and Emerging Threats

Countries with China Russia Ukraine Kazakhstan Belarus
capability to 4 Fe
attack USA ED En Many

Hostile North Potential
countries with Iran Ira Liba Korea Syria for Others
somemissile F M E r 7 1 "---E
ca•pability and • • • •'

SUCCESSFUL ATTACK ICBM ambitions, Initiatives underway to move weapons to Russia
UNACCEPTABLE ! b" Also have nuclear programs

Figure U-4
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Figure U-5 shows current missile capabilities of hostile countries, plus estimates
of how long it will take these countries to achieve nuclear weapon capability. Note the
dramatic rate at which one hostile power, North Korea, has progressively achieved
increased range in its missiles. This is a trend that will rapidly threaten the Asian
hemisphere.

PATRIOT was recently sent to South Korea to offer some deterrent to the
potential use of the shorter range TBM against South Korea. The longer range TBMs,
Nodong 1 and 2, are clearly being developed with the objective of influencing activities
far removed from the Korean peninsula. Third World countries could achieve ICBM
capability in the next decade.

Emerging Threats of Hostile Nations
Ballistic Years to North Korea's Ballistic MissIle Program

I Missile Nuclear 2000- oooRange (ion) Warheads

'"'" ' 15 00 . . . . . . . . .. . . . . . . . ..

Iran 480 6-7
1000_.... .. ........ ........

:4Libya 306 5-10 5 . . ZR ............

ASyria 480 5-08485 86 87 888990 9192 93 9495
- YearsIj

Figure U-5

Ballistic missiles require relatively low technology and are relatively low in cost.
They are difficult to destroy because they can be obtained and launched covertly. Also,
they have long ranges and relatively short flight times compared to other delivery
means. Further, they can be somewhat nondeterrable since a preemptive strike may
be politically unfeasible.

History shows a contlnuous •uve toward acquisition of missiles, growth in their
range, and increase in their use. The general growth in trade and availability of
technology has made it easier for all countrie- t- oMin suffiejient ter-hndoly t., ri'velop
long range missiles. Histcry shows a willingness to use such missiles, and their growth
and modemization which represents a rapidly eIiiirging thr, ff, re U-6).
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History of Ballistic Missile Development and Use

1960 1970 1980 1990 2000 Countries with Missiies1
* . . Total - 30+1

Frst:Scud Nodong Range > 1000 km - 10+1

North Korea Missiles
d Fired in War 2000+

-Orblitt VseQ~S4~ornmeirciai 2000 (Since 1970)
China * Vatellite"

so • Fz1000
spa•. V -V.s 1 U B-

India Rocket Work I 1 ', 0*;00
1970 1980 1990 2000

irCountries That Do Not Have Missiles Can Get Them. ---'

$Space and Missile Developments Are Closely Related. C.Countdes With Missiles Use Them..

Figure U-6

Available technology could permit rapid development of intercontinental ballistic

missiles. The technology is available from nations with space programs or those which
now have ballistic missile capabilities. Adequate intercontinental guidance can be
obtained by using readily available inertial units typical of aircraft navigation systems
with updates from a Global Positioning System (GPS) receiver. Figure U-7 shows a
theoretical accuracy that could be achieved using these techniques.

Technology for ICBMs Is Available

WMh~1g• o" "•

iism

,/ %. ~.~

limis & Valves " / ,b,

AvallaAe Technolo__ GPS-Aidedd Accuyacy

Figure U-7
NMD SYSTEM

With the availability of ICBMs and ICBM technology, plus the stated intent to
employ sucn weapons of mass destruction against the U.S., it is in our interest (and an
objective of our national strategy) to develop a National Missile Defense Systemn. The
operational goal of the NMD System is to provide a near leak-proof defense against a
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limited number of long-range ballistic missile re-entry vehicles which contain
AM conventional, nuclear, biological, or chemical warheads.

The longest portion of a ballistic missile's trajectory is the midcourse phase of
flight above the earth's atmosphere. To mitigate effects on the ground and to provide
the required level of protection, the warfighting concept is io engage the hostile targets
at the maximum range and altitude possible, thereby maximizing the available
battlespace, the area protected, and the confidence of negating all targets.

The BMDO objective NMD System architecture includes Ground-Based
Exoatmospheric Interceptors (GBI); a ground-based National Defense Radar (NDR); a
Battle Management, Command, Control, and Communications (BM/C3) capability; and
a constellation of Surveillance and Missile Tracking Satellites (SMTS). Based upon an
emergency deployment decision at any time, the U.S. Army will acquire, field, and
operate the ground-based NMD Battalion consisting of interceptors, radars, and BM/C3
that will operate with the rest of the NMD System.

An operational NMD System will be engaged by the Commander-in-Chief, U.S.
Space Command (CINCSPACE) based upon launch warning and confirmation from the
existing Integrated Tactical Warning and Attack Assessment (ITW/AA) system of early
warning satellites and radars. The Command-level BM/C3 will receive ITW/AA and/or
SMTS data and plan the overall mission for CINCSPACE authorization. Upon
authorization, the battalion-level BM/C3 will plan engagements to ensure mission
accomplishment. The sequence of warfighting events will include:

Tasking the sensors for object location and identification data to support
interceptor launches and/or target updates;

* Launching interceptors toward the threat object complex utilizing the Battalion
BIWC3 and updated sensor data;

' Providing sensor updates to the interceptors during flight to allow the
exoatmospheric kill vehicle to acquire, track, select, home-on, and intercept the
ballistic missile re-entry vehicle; and,

* Conducting hit assessment and re-planning additional interceptor launches
as necessary until all lethal threat objects are destroyed.

The NMD Program is a streamlined system-focused, advanced development
effort. The program objective is to develop and test a limited system capability as
rapidly as available funding will permit, then conduct robust emergency acquisition and
deployment planning. Accomplishing the program objective will reduce the lead time
needed to deploy an effective capability should a threat to the U.S. arise sooner than
currently forecast.
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Based on existing technologies plus leverages of the substantial investment in
Theater Missile Defense systems, the Army is fabricating NMD hardware called the
Exoatmosphedc Kill Vehicle (EKV), the Radar Technology Demonstrator (RTD), and
"the Battalion BM/C3. This prototypical hardware will be used over the next three to five
years to demonstrate--incrementally via proqr~ssive simulation ground testing, and
realistic flight testing--the potential effectiveness of an integrated NMD System against
the most likely threat.

Achieving the initial fabrication and test program objectives will ensure the

availability of proven, flight-qualified hardware designs for future acquisition and
emergency deployment when needed. The hardware designs will be modular and
flexible, allowing future enhancements to respond to increases in threat sophistication
over time. The emergency acquisition and deployment planning will ensure the users
are trained and the hardware is supportable. This focused program will result in
increased confidence in system performance as well as reduced lead time for
deployment.

The focused deployment program provides integrated tests of combinations of
the maturing elements of the NMD. These would be assembled into a User Operational
Evaluation System (UOES) configuration, acquired, and deployed, if a threat emerged.
A UOES would be achieved by acquisition and deployment of sufficient numbers of
developmental hardware and software items to provide a limited capability. This would
constitute some defense capability while operational testing continues.

Options. A number of combinations of subsystems that could be combined and
deployed as a UOES for defense of the U.S. have been studied. These options begin
with the simplest (and least capable) and proceed to the objective NMD System. Some
of the options studied are listed on Figure U-B.

OPTION SUBSYSTEMS CAPABILITY

A few interceptors (EKV on PLV), the upgraded EWR, the Kill a few medium to large RVs
NDR and a BMIC3. with simple PENAIDS.

Kill a few small to large RVs
A few interceptors (EKV with an adjunct sensor package o with reasonably sophisticated
PLV), the upgraded EWR, the NDR, and the BM/C3. PENAIDS.

1Up to 100 GBIs, the upgraded EWI, the NDR, SMTS, and Kill 10s of RVs with
BMIC3 (oective sophisticated PENADS.All ofthe 3 JC3 are interfaced with the national command

4 command structure. .....
Figure U-8
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Figure U-9 presents an Option 1 deployment, and lists the concept of operation
and the development being undertaken. The coverage of that option against typical

W Third World threats is presented in Figure U-1i0.

Opt-ton 1

*DSP and EWR Data Used to Conmit Interceptor via NOR
*Interceptor Accepts Larg Handover VotILme - -

*NOR Provides Accurate Tiack, Discr~iinationi for Majoity EKV - ----

of CONUS
*Interceptor Performs Onboard Selection for Areas Not - ', SWMPLi THREATS

Covered by NOR -RVs wth Debris

K V Soaker wrdi FOV/Range Product to Operate with
E Hvidover (WillBe Demonstrated inFY96)

Integate Capabl of Operatkyg with NOR and
:~EWR Handover (i 6 Demrtae nFY97)

FigureR U9 T(WillIB.Demonstrated InFR98)
.~ . -TMD CometswiAth NIVD Unlx AddOns

Option I CONUIS Coverage of Third World Threats

Coverage Very High Single Shot Pk oerg
North Korean Threat High Single Shot Pv, Libyan Threat

Grand Forks Site High Multiple Shot Pic Grand Forks Site

Single Site NOR Provides Enhanced Effectiveness for PRE- and Post-Commit Data
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SECTION 3

CURRENT PROGRAM ASSESSMENT
"Revenge takes forty years; if not my son, then the son of my son will kill you. Someday

we will have missilss that can reach New York."
-Abdul Abtv s
PLF Leader

The Army NMD program capabilities are assessed in terms of criteria:

RED -- No capability exists, or is insufficient to defeat the threat or provide the
required support;

AMBER -- A limited capability or quantity exists to perform the mission; and,

GREEN -- Adequate capability and quantity exists to perform the mission.

The assessments also consider capabilities as they apply to time:

near-term--FY 95-96; mid-term--FY 97-00; and, far-term--FY 01-09.

The Army assessec NMD capabilities RED in the near- and mid-terms, and
AMBER in the far-term. The near- and mid-term assessments are RED since the
current Future Years Defense Program (FYDP) provides funding for the development
and test program only. The OSD Bottom-Up Review in 1993 resulted in the NMD
Program being transitioned from an acquisition program to a technology readiness
program without a commitment for acquisition and deployment within the FYDP years.
Therefore, there is no funding to acquire, field, and operate a NMD System in the
FYDP. However, with adequate funding fur acquisition, test, deployment and support, a
limited system capability (AMBER), against simple threats, could be achieved in the
mid-term.

The far-term assessment is AMBER since BMDO is currently planning to acquire
and deploy a limited, treaty-compliant NMD System in FYs 06-10. A limited capability
for performing the mission is assessed AMBER in the far-term because the threat
beyond FY 10 is very uncertain. To maintain the AMBER rating against more stressing

w......&... i qu .. -.,4....,i ,,.,,,.4-. v4 .,.. .r- . .... .so progran m ir the near- and
mid-terms.

The FY 95 Defense Authorization Act and current OSD guidance indicate that
we need to be prepared to acquire, field, and operate a limited, prototypical NMD
System on very short nctice, if a quantitatively-limited, long-range ballistic missile threat
to the U.S. appears sooner than forecast. Further, the FY 95 Defense Authorization Act
establishes the objective of the NMD Program: "to develop and test, as rapidly as
available NMD funding will permit, a lirnited, 'UOES-type' (User Operational Evaluation
System) capability using existing flight-qualified hardware, even though such hardware

U-12
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may not incorporate the latest "state of the art" technology. Assuming this program
.i-I •(described in Section 4) is accomplished in consonance with this guidance--sufficiently

"early, reliable threat warning is received, and additional funds are made available--the
Army could deploy a limited capability in the mid-term. This limited prototypical
capability would be rated AMBER.

In order to maintain the option to deploy throughout the development process,
emphasis is being placed on integrated testing and the capability to make that set of
hardware and software available as a UOES. In addition to the development and test
program, production, deployment, and training plans are being refined.

Production will be accomplished at R&D facilities since the low number of
interceptors (a hundred or so), radars (one or a few), and command centers (one or a
few) does not warrant a "production line." There will be "production lines"; however, for
some components of NMD, for example, the solid state Transmit/Receive (T/R)
modules of the radar. In this case, the production line was developed for TMD and will
be used to populate the larger antenna for the RTD, and if built, the NDR. The
contractors will utilize industry standards and practices to the maximum extent to
reduce system cost.

The early deployment site is likely to be Grand Forks, North Dakota, since this
site was approved during earlier ABM treaty negotiations as a BMD site. However,
there has been limited contingency planning for other single sites in order to improve
effectiveness in the event the "threat" is from, for example, North Korea or Libya.

Thie plan to support deployment (training, spares, etc.) rests with the
developTment contractor. Emergency acquisition and deployment planning will require
special emphasis on site development, communications, physical security, and force
structure to ensure smooth transition to a deployed status.A
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SECTION 4

RESEARCH, DEVELOPMENT, AND ACQUISITION

"" ...changes in military technology are culminating in what many believe will be a 'military-
S.,1 technical revolution' that brings unprecedented depth and transparency to the battlefield.'

GEN Gordon R. Sullivan
Army, Chief of Staff

NMD Research, Development, and Acquisition (RDA) Strategy. The RDA
strategy for the Army's part of National Missile Defense (NMD) is to develop and

6 incrementally test the interceptor, radar, and associated BM/C3 as rapidly as funding
4 • will permit. The program allows for rapid deployment, at any time in the development

Ay process, of the best available system. The decision to accelerate development and
eventual deployment will be based upon the recognition of a viable threat.

Concurrent with these developments, NMD contingency deployment and facility
planning will include special studies to define training and supportability concepts,
facility typos, improvements to existing facilities, locations, environmental
considerations, sizes, survivability, special equipment, and recovery and reconstitution
needs.

A brief description of the current Army NMD subsystems under development--
EKV, RTD, and 1B3D--is presented in the following paragraphs.

NMD SUBSYSTEMS

q Exoatmospheric Kill Vehicle (EKV)

The EKV is the smart, non-nuclear, hit-to-kill payload portion of the GBI element
of the NMD system. The EKV contains an on-board optical seeker, data processing,
guidance, and divert propulsion capabilities required to intercept long-range ballistic
missile re-entry vehicles in the midcourse portion of their flight trajectory. Target
destruction is accomplished by the trin.fer of kinetic energy caused by the impact of
the EKV and target (hit-to-kill). The E-KV with the Payload Launch Vehicle (PLV) is
shown in Figure U-1 1. The PLV is an existing modified Minuteman second and third

The Amiy is ptanning tc perform the EKV flight test at tile U.S. Army Kwajalein

Atoll (USAKA). The EKV development effort hinges on integrating existing kill vehicle
component technologies developed under previous BMDO programs. The focus of the
EKV effort will be to demons t rate the on-board seeker's long-range target acquisition,

J• tracking, and target selection capability to enable operations with a wide variety of pre-
commit sensor systems.

U-14
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The EKV test hardware is traceable to the deployable configuration of the GBI
kill vehicle. The EKV test hardware will be used over the next three to five years to
incrementally demonstrate the potential effectiveness of an integrated NMD system
against the most likely threat, through progressive simulation, ground testing, and
realistic flight testing.

Exoatmospheric Kill Vehicle

Processors e WEAPON ELEMENT
Commurication FOR NMD

Thruster • system - HIT-TO-KILL NON-
NUCLEAR EXO

"Rice INTERCEPTOR OF
STRATEGIC
REENTRY VEHICLES

Powe' r DORMANT, FIXED-
SITE TREATY
COMPLIANT

ISr "" Propelantand INTERCEPTORSeeker Pressurant
IMU Tanks USES MATURE

TECHNOLOGY IN
CURRENT EKV
DESIGN

Figure U-11

Successful accomplishment of the initial fabrication and test program will ensure
the availability of proven, flight-qualified hardware designs for future acquisition and
emergency deployment when needed. The test hardware designs will be modular and
flexible to allow future enhancements to respond to increases in threat sophistication
over time.

Radar Technology Demonstrator (RTD)

The RTD is the scaled-down, test hardware cotifiguration of the NDR element of
the NMD system. The RTD is a wide bandwidth, solid-state X-Band phased array
radar. The RTD is capable of long-range detection, acquisition, tracking, and
classifying of ballistic missile threat objects in the midcourse portion of their flight
trajectory to enable intercept. Figure U-1 2 shows the relationship between the
DEMNAL version of TMD Ground Based Radar (GBR) and tho RTD to be built, tested,
and integrated at USAKA.
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The Army is executing RTD integrated testing with the EKV at the USAKA. The
RTD development leverages the substantial investment in the Theater Missile Defense
Ground Based Radar (TMD-GBR) Development Program. The reconfiguration of the
TMD-GBR into the RTD will involve the design and fabrication of a larger radar antenna
aperture that has more transmit/receive modules. The effects will be to increase the
range capability, the development of NMD unique software algorithms, and the TMD-
GBR electronic, cooling, and power units. The focus of the RTD effort will be to
demonstrate the unique NMD radar functions allowing high-confidence intercept at
closing velocities twice those of TMD engagements. The RTD test hardware will be
used over the next three to five years to increm6ntally demonstrate the potential
effectiveness of an integrated NMD System against the most like!y threat, through
progressive simulation, ground testing, and realistic flight testing.

NMD RTD Assembled From DEM/VAL
TMD GBR Components

DEMWAL TMD GBR RADAR TECHNOLOGY
DEMONSTRATOR (RTD)

Operator (Located at KMR*

Electronics Fibe.' Unit
Equipment Optics .,.. -.

Unitt Cable •..

Generator ., '

Antann•
Equipment Cooling

Equipment
Unit

- SOLID STATE LFOV ARRAY
- 25,344 T/R Modules

DEMNAL TMD GBR COMPONENTS (GFP) * 2000 km RANGE ON STRATEGIC RVs
- Receiver / Exciter - 3000 km Range via Coherent
- Data Processing Equipment Integration
- Displays and Control Equipment • NMD GBR SOFTWARE AND ALGORITHMS
- Signal Processing Equipment e TILTABLE / TRAINABLE MOUNT
- EEU, CEU, OCU Shelters • COLLECTS DATA AND VALIDATES NDR
- 12,500 T/R Modules TECHNOLOGIES

e SUPPORTS INTEGRATED SYSTEM TESTS

Figure U-12

The relationship among the various radars - TMD, RTD, and the NMD objective
radar, sometimes termed the NDR, is presented in Figure U-13.
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Radar Comparison .....

_TMD DEMNIAL RTD NDR
RF Technology GaAs SS T/Rs GaAs SS T/Rs GaAs SS T/Rs

Aperture 4.6 m2  81.3 m 2  102 m2

T/R Modules 12672 25344 67584

Peak Radiated Power X 2X 11X-

Cued Detection Range 425 km 3000 km 5100 km
Electronic Field-of-View ±53' +17.50 ±26'
(Circular)

Prime Power 0.75 MW 1 MW 2 MW
Figure U-13

Battalion BMIC3 Demonstrator (BBD)

The BBD is the test configuration of the Battalion BM/C3 portion of the NMD
System. The BBD provides the capability to test the BM/C3 functions that help human
operators control and use the ground based NMD Battalion interceptors and radars.
The BBD consists of the computer and communications hardware and software
components that assist the operators at the launch and radar site perform engagement
planning, decision-making, and connectivity with the rest of the NMD system. The BBD
is complementary to and will interoperate with the Command-level BM/C3 being
developed by the Air Force because the BBD aids human operators to perform mission
planning, decision-making, and connectivity to the Battalion site.

Figure U-14 shows the links of the BBD to the subsystems and communication of
the NMD System.

NMD BMIC3System
EARLY WARNING e 0

SYST~ * ENGGEE

BATTALION BMJC3

OMD COMMAND CONTFROLRESOURCES
CENTER {) MANAGEMENT

O~M FiurBU1

U-1

WEAPON AND)
SENSOR RELEASE

AITO~Y DEPLOYMENT SENSOR N I

SITE

Figure U-14

U-17



The Army is executing BBD integrated testing with the EKV at the USAKA. The
BBD development leverages the substantial investment in the Theater High Altitude
Area Defense (THAAD) Development Program and common hardware and software.
The BBD effort is developing NMD unique software algorithms for implementation on
off-the-shelf computer hardware. The focus of the BBD effort is to demonstrate the
unique NMD Battalion BM/C3 functions for managing and controlling the Battalion
interceptors and radar to plan high confidence intercepts based upon various threat
scenarios. The BBD test configuration is scheduled for use over the next three to five
years to incrementally demonstrate the potential effectiveness of an integrated NMD
System against the most likely threat through progressive simulation, ground testing,
and realistic flight testing.

The SMTS, formerly known as Brilliant Eyes, is an Air Force managed program
consisting of a constellation of space-based satellites. Each has a suite of short
wavelength infrared, medium wavelength infrared, long wavelength infrared, and visible
sensors designed to provide global tracking and discrimination of ballistic missiles in
their boost, post-boost, and midcourse phases.
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SECTION 5

TRAINING

"...Warriors win wars, and smart weapons require smart people and
sound doctrine to maximize their effectiveness"

Conduct of the Persian Gulf,
Final Report to Congress, DoD

AApn 92

The NMD System is . t,, ,"y U.S. based, fixed site operation that presents a
vastly different approach .. ,r,.. I Ith.. any other Army Mission area. Execution of the
NMD Mission requires a., :*' s's.a. ,'eadiness, around-the-clock, in order to
accomplish the NMD mission wii. 1 ,.Atremely short timelines associated with
defending the U.S. against a lim:"ed >'istic rnissils attack. Due to these short
timelines, the actual execution of the t%..lD Battle Plan will be a highly automated
process with human oversight and control

The NMD Training Strategy focuses on the overriding principle that the battle
center commander and his staff must makc the correct tactical decisions with
automated support in seconds. This differs from normal battle operations where
decisions can be made over days and hours given unfolding intelligence. The focus is
on training the operator to make the best use of integrated data to fight the battle.

The Army NMD training concept will cmbrace the systems approach to training
decision-makers, operators, and maintainers manning the NMD system. NMD training
will encompass the entire force envisioned for the NMD system including Active
Component, Army National Guard, Department of the Army civilians, and contractor
personnel.

Training for all NMD support personnel will be performed by element specific
contractors responsible for developing New Equipment Training Plans and System
Training Plans lAW Army Regulation 350-35 Army Modernization Training. Due to the
low density of NMD system elements, maintenance and maintenance training will be
conducted by the prime ,ontra-tors with government oversight.

The low density, force structure, and siting of the NIMIDU system... W•. 0ll rquir
change to the traditional TRADOC traMing concept of institutional replacement training.
Contractors will develop and deliver an exportable training package for sustainment and
repiacemeni training; training of NMD Operations and C31 personnel will occur on-site.
Nonpeculiar NMD skills will be taught by traditional TRADOC institutions.

Due to the highly automMad NMD system. maximum emphasis will be placed on
emuedded and iomputer-assisted simulation training. Training equipment will therefore
consist of e¢tual configuration items and will be focused on the command and control
--ern:r (Figure U-1 5). Army NMD Operations Center personnei will train as a unit, and
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will participate in command exercises under the control of USCINCSPACE and
CNCNORAD. This process will provide the capability to conduct realistic NMD training
during peacetime. In turn, this will result in the expertise and a high state of readiness
necessary to conduct crisis and wartime missions.

Army NMD Battalion BM/C3 Center

, Embedded Training
• On-Line Training

"Exercises
" Realistic Training

Scenarios

Figure U-15
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SECTION 6

CONCLUSION

".....Ttlo world is still a verv aangerous place, arid there are both exsting and emer'Jing
dar.grs tuward which we must remain vigilant."

GEN Colin Powell

Currently, the U.S. is not protec:7d against i, strategic ballistic missilo attack.
This puts at risk our population, our home based military forces, and our indi,,strial and
financial institutions--all of which contribute signii.-antiy to our position of leadership in
the world. In addition, this lack of protection makes the U.S. susceptible to "nuclear
blackmail," reducing our flexibi!ity to act d3cisively; to project military powe r; and to
pro~ect the national interw ;ts of the U.S. and our allies.

The ýI4D Program is unique to the Army Modernization Plan. It intends, within
lir,,ited funding, to establish a contingent strategic defense capability as rapidly as
possible through development, intc 2rated testing, and across the board contingency
deployment planning. In this rm !ti-service prograrm1, the Army has the lead in
developing and testing BMDO t,.ndded representative NMD interceptor, radar, and
Battalion BM/C3 hardware and software.

NMD is currently assessed RED because no capability exists to intercept and
destroy a re-entry vehicle (carrying a weapon of mass destruction) from an ICBM or
Long-Range SLBM. The NMD system wil! become AMBER when the hardware and
software are flight-proven and deployed at the NMD deployment site. With adequate
funding, the Army and BMDQ can provide flight-qualified hardware/software to support
a contingency deployment decision with subsequent site activation and deployment.

National Missile Defense, when deployed, will protect the American humeiand--
our people, our U.S.-based military forces, and our private institutions--against a
quantitatively limited, long-range ballistic missile attack. Therefore, NMD will provide
the necessary military capability to allow the National Command Authority to credibly
deter and defeat aggression by projecting and sustaining U.S. power when needed.
Furthermore, NMD is a daterrent to nations seeking to establish strategic ballistic
missile capabilities because NMD provides an Antiballistic Missile Defense (ABM)
Treaty which is a compliant solution to the potential use of such weapons.
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i W%5 Army W"dernization Plan
Glosbary

A2C2 Army Airspace Command and Control
A2C2S Army Airborne Command and Control System
AAE Army Acquisitior Executive
AALC Advanced Airdrop Wur Lind Combat
AAFARS Adv-nced Aviation Forward Area Refueling System
AAO Army Acquisition Obhective
AAPART Annual Proficiency and Readiness Test
ABCS Army Batile Command System
ABE Advanced Boresight Equipment
ABM Anti-Ballistik Missile
ABMOC Air Battle Management Operation Center
ABN Airbomn
ABT Air Breathing Threat
AC Active Component
ACADA Automatic Chemical Agent Detector Alarm
ACOL- Army Common Cpeiating Environment
ACPM Aircrew Protective Mask
ACR Armored Calvary Regiment
ACS Aerial Common Sensor
ACT Advanced Cargo Transport
ACT Apache Crew Trainer
ACTD Advanced Concepts Technology Demonstrations
ACTS Advanced Communications Techi jology Satellite
ACUS Area Common User Communication System
ADA Air Defense Artillery
ADCAIF Air Defense Combined Arms Tactical Trainer
AD(,:.'PL Advanced Deployable Collective Frotection Equipment
ADDS Army Data Distribution System
ADO Array Digitization Office
ADSS ANVIS Display Symbol gy System
ADTOC Air Defensc, Tactical Operations Center
AED Advanced Expendable Dispenser
AEI Armament Enhancement Initiative
AEOCM Advanced EO Countermeasures
AFAS/FARV Advanced Field Artil!ery Systenm/Future Armored Re., .n-ply

Vehicle
AFATDS Advanced Field Artillery Tactical Distribution System
AGCCS Army Global Command and Control System
AGES Air Ground Engagement System
AGP Army Gateway Program
AGPU Aviation Ground Power Unit
AGS Armored Gun System



AGSE Aviation Ground Support Equipment
AGTS Advanced Gunnery Training System
AH-64D Attack Helicopter
AHP Advanced Helicopter Pilotage
Al Artificial Intelligence
AICPS Advanced Integrated Collective Protection
AlE Aircrew Integrated Ensemble
AIT Automatic Information System
ALSE Aviation Life Support Equipment
AMC Army Materiel CommandAMDC4 Advanced Medical Diagnostic Communications for Combat

Casualty Care
AMEC Army Management Engineering College

AMEUD Army Medical Department
AMIDS Aircraft Maintenance Intermediate Diagnostics System
AMP Army Modernization Plan
AMPS Aviation Mission Planning System
ANBACIS Automated Nuclear, Biological and Chemical Information
ANG Army National Guard
ANSO Army Dilver Standardization Office
ANVIS Aviator's Night Vision Imaging System
AO Area of Operations
APFSDS-T Armor Piercing Fin Stabilized Discarding Sabot Tracer
APOBS Anti-Personnel Obstacle Breaching System
APOD Airport of Debarkation
AQF Advanced QUICKFIX
ARES Army Executives For Software
ARF Airborne Relay Facility
ARH Anti-Radiation Homing
ARI Aviation Restructure Initiative
ARL Airborne Reconnaissance-Low
ARSOF Army Special Operations Forces
ARM Anti-Radiation Missile
ARNG Army National Guard
ARPA Advanced Research Projects Agency
ARSOF Army Special Operations Forces
ART Advanced Rotorcraft Transmission
ARTEP Army Training Evaiuation Program
ASARS Advanced Synthetic Aperture Radar System
ASAS All Source Analysis System
ASAT Anti-Satellite
ASE Aircraft Survivability Equipment
ASEDP Army Space Exploitation Demonstration Program
ASET Aircraft Survivability Equipment Trainer
ASMP Army Strategic Mobility Program
ASPO Army Space Programs Office



SASRT Autonomous Scout Rotorcraft Technology
ASSLT Air Assault
ASST Advanced Submunition Sensor Technology
ASTAMIDS Airborne Standoff Minefield Detection System
ASTMP Army Science and Technology Master Plan
ASTRO Army Space Technology and Research Office
ATA Air-to-Air
ATACMS Army Tactical Missile System
ATAM Air-to-Air Missile
ATAS Air-to-Air STINGER; Advanced Tank Armament System
ATC Air Traffic Control
ATCAS Advanced Towed Cannon System
ATCCS Army Tactical Command and Control System

ATD Advanced Technology Demonstration
ATGM Anti-Tank Guided Missile
ATGM Air-to-Ground Missile
ATHS Airborne Target Handover System
ATIMP Army Training Information Management Program
ATIRCM Advanced Threat IR Countermeasures
ATLAS All-Terrain Lifter Articulated System
ATM Anti-Tactical Missile
ATM Asynchronous Transfer Mode
ATMD Advanced Threat Missile Detector
ATNAVICS Air Traffic Navigation, Integration, and Coordination System
ATP Allied Technical Publication
ATR Aided Target Recognition
ATRJ Advanced Threat Radar Jammer
ATS Air Traffic Services
ATXXI Army Training 21 st Century
AVA Aviation Vibration Analyzer
AVCATT Aviation Combined Arms Tactical Trainer
AVIM Aviation Intermediate Maintenance
AVOAC Aviation Officer's Advanced Course
AVTB Aviation Test Bed
AVTOC Aviation Tactical Operations Center
AWACS Airborne Warning and Control SystemAWD Advanced Warfighting Demonstration

AWE Advanced Warfighting Experiment
AWMP Army Watercraft Master Plan
AWSS Area Weapon Scoring System
BADS Biological Agent Decontamination System
BAI Battlefield Air Interdiction
BAS Biological Agent Simulant
"BAT Brilliant Anti-Armor Technology
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BBS Brigade and Battalion Simulation
BCIS Battlefield Combat Identification System
BCTP Battle Command Training Program
BDATS Biological Detection and Alarm Training System
BDE Brigade
BDM Bunker Defeating Munition
BDS-D Battlefield Distributed Simulation Developmental
BE Brilliant Eyes (now SMTS)
BFA Battlefield Functional Area
BIDS Biological Integrated Detection System
BIDSS Biological Integrated System Simulator
BIPS Battlefield Imaging Projectile System
BITE Built in Test Equipment
BLRSI Battle Lab Reconfigurable Simulator Initiative
BLWE Battle Laboratory Warfighting Experiment
BM/C3 Battle Management/Command, Control and

Communications
BM/C31 Battle Management/Command, Control, Communications,

and Intelligence
BM/C4 Battle Management/Command, Control, Communications,

Computers, and Intelligence
BMD Ballistic Missile Defense
BMDO Ballistic Missile Defense Organization
BN Battalion
BOS Battlefield Operating System
BRAC Base Realignment and Closure
BRM Bridge and Road Munition
BRWL Bistatic Radar for Weapons Location
BSFV Bradley STINGER Fighting Vehicle
BSM Battlefield Spectrum management
BST Basic Skills Training
BUR Bottom-Up Review

,. BW Biological Warfare or Biological Weapon(s)
C/B Chemical/Biological
C2 Command and Control
C2V Command and Control Vehicle

, C3 Command, Control and Communications
C31 Command, Control, Communication, and Intelligence
C4 Command, Control. Communications and Computers
C41 Command, Control, Communications, Computers, and

Intelligence
C41FTW Command, Control, Communications, Computers and

Intelligence For The Warrior
CA Civil Affairs
CAAD Corps Area Air Defense
CAADCI Common Air Defense Communicadons Interface
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CAAMS Computer Assisted Artillery Meteorological System
CABS Crashworthy Air Bag System
CAC Combined Amis Center
CADS Chemical Agent Detecting Solution
CAI Computer Assisted Instruction
CAI Combined Arms Initiative
CAI Computer Assisted Instruction
CALFEX Combined Arms Live Fire ExerciseA CALL Center for Army Lessons Learned
CAM Chemical Agent Monitor
CAM Commercial Assets Mobilization
CAS Close Air Support
CASCOM Combined Arms Support Command
CATS Combined Arms Training Strategy
CAT" Combined Arms Tactical Trainer
CAV Composite Armored Vehicle
CBADS ChemicaVBiological Agent Delivery System
CBD Chemical/Biological Defense
CBDCOM Chemical and Biological Defense Command
CBS Corps Battle Simulation
CBW Chemical/Biological Warfare
COF CONUS Contingency Force
CCO Close Combat Optic

M CCTT Close Combat Tactical Trainer
CD Civil Defense
CDA Cognitive Decision Aiding
CDATS Chemical Detection and Alarm Training System
CDI Classification, Discrimination, and Identification

CDRs Commanders
CECOM Communications Electronics Commrand
CENTCOM Central Command
CEU Cooling Equipment Unit
CFF Central Funding and Fielding
CFT Captive Flight Trainers
CGI Computer Generated Imagery
CGS Common Ground Station (JSTARS GSM Block II)
CH Cargo Helicopter
CHALS-X Communications High Accuracy Location System

Exploitable
CHEMSIM Chemical Simulation
CHI Coastal, Harbor and Inland Waterway Boat
CHS Common Hardware and Software
CHSS Combat Health Support System
CIMPMD Close-In Portable Minefield Detection System
CINC Commander in Chief (of a unified or specified command)
CINCNORAD Commander-in-Chief North American Defense Command
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CINCSPACE Commander-in-Chief U.S. Space Command
CITV Commanders Independent Thermal Viewer
CLU Command Launch Unit
CLW TLD 21st Century Land Warrior Top Level Demonstration
CM Cruise Missile
CMI Computer Managed Instruction
CMS Combat Mission Simulator
CMST Collection Management Support Tools
CNR Combat Net Radio
COMINT Communications Intelligence
COMPUSEC Computer Security, Computers, and Intelligence

Computer Infrastructure
COMSEC Communications Security
CONUS Continental United States
CORPS SAM Corps Surface-to-Air Missile
COTS Commercial-Oft-The-Shelf
CP Collective Protection
CPE Collective Protection Equipment
CPU Central Processing Unit
CPX Command Post Exercise
CR-UAV Close Range-Unmanned Aerial Vehicle
CS Combat Support
CSA CINC Support Aircraft
CSAB Combat Support Aviation Battalion

CSGTS Commanders Second Generation Tank Sight
CSMET Crew Station Mission Equipment Trainer
CSS Combat Service Support
CSSCOS Combat Service Support Command and Control

System
CT Counter Terrorism
CTC Combat Training Center
CTIS Combat Terrain Information Systems
CTT Commander's Tactical Terminal
CTT-H Commanders Tactical Terminal-Hybrid
CUCV Commercial Utility Cargo Vehicle
CUITN Common User Installation Transfer NetworkCVDO-S Cornbalt '''
CW Chemical Warfare or Chemical Weapon(s)

CWC Chemical Weapons Convention

D/NAPS Day/Night Adverse Weather Pilotage System
DA Department of the Army
DAC Department of the Army Civilians
DAM Decontamination Agent, Multi-purpose
DAMA Demand Assigned Multiple Access
DAMPL Department of the Army Master Priority List
DCSLOG Deputy Chief of Staff for Logistics



DCSOPS Deputy Chief of Staff for Operations
DCN Defense Data Network
DE•/NAL Demonstration Validation
DEPEX Deployment Exercise
DEPMEDS Deployable Medical Systems
DF Direction Finding
DFLP Defense Foreign Language Program
DIS Distributed Interactive Simulation
DISC4 Director of Informatin Systems Command,

Control, Communications and Computers
DISN Defense Information Systems Network
DLEA Drug Law Enforcement Program
DMFCS Digitized Mortar Fire Control System

DMS Defense Message System
DMSP Defense Meteorological Satellite Program
DoD Department of Defense
DOTLMS Doctrine, Organization, Training, Leadership,

Materiel, and Soldiers
DPG Defense Planning Guidance
DS-2 Decontamination Solution #2
DS/GS Direct Support/ General Support
DSCS Defense Satellite Communications System
DSP Defense Satellite Program
DST Driver Skill Trainers
DTD Digital Topographic Data
DTP Distributed Training Packages
DTS Data Transfer System
DTSS Digital Topographic Support System
DTV Driver's Thermal Viewer
DUECE Deployable Universal Combat Earthmover
E-O Electro-Optic
E-UAV Endurance-Unmanned Aerial Vehiclo
E/O Electro-Optical (also EO)
EA Electronic Attack
EAC Echelons Above Corps
EADSIM Extended Air Defense Simulation
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ECBRS Enhanced Concept Based Requirements System
ECIT Enhanced Communication Interface Terminal
ECM Electronic Countermeasures
ECU Environmental Control Unit
ECWSS Extreme Cold Weather Sleep System
EEU Elect-onics Equipment Unit
EFOG-M Enhanced Fiber Optic Guided Missile

SEIP Enterprise Implementation Plan
EISS Executive Information Systems Seminar



EKV Exoatmosphedc Kill Vehicle
ELINT Electronic Intelligence
ELRF Eyesafe Laser Rangefinder
ELW Enhanced Land Warrior
EM Electromagitetic (Spectrum)
EMD Engineering and Manufacturing Development
EME Electromagnetic Environment
EMP Electromagnetic Pulse
EMRO Electromagnetic Radiation Operation
EMUT Enhanced Manpack UHF Terminal
ENCATT Engineer Combined Arms Tactical Trainer
EO Electro-Optical
EOD Explosive Ordnance Disposal
EOTADS Electro-Optical Target Acquisition Designation System
EP Electronic Protection
EPA Extended Planning Annex
EPA Environmental Protection Agency
EPDS Electronic Processing and Dissemination System
EPLRS Enhanced Position Location Reporting System
EPP Extended Planning Period
EPP Electric Power Plant
ERA Extended Range Artillery (Projectile)
ERINT Extended Range Intercept Technology
ESP Extended Service Program
ESSS External Stores Support System
ETP Exportable Training Packages
ETRAC Enhanced Tactical Radar Correlator
ETUT Enhanced Tactical Users Terminal
EW Electronic Warfare
EWR Eardy Warning Radar
ExFOR Exercise Force
EXO Exoatmospheric
F/I Flame/Incendiary
FAA Federal Aviation Administration
FAAD Forward Area Air Defense
FAADC2 Forward Area Air Defense Command and Control
C A A r,, , Forwrd Aree Air Defense System
FACE Forward Aviation Combat Engineer~ng
FAMSIM Family of Simulations
FARP Forward Arming and Refueling Point
FAST Forward Area Support Terminal
FBCB2 Force XXI Battle Command Brigade and Below
FCR Fire Control Radar
FDA Food & Drug Administration
FDR Future Digital Radar
FDR Future Data Radio
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FFAR Folding Fin Aerial Rocket
FHT Field Handling Trainer
FID Foreign Internal Defense
FINL Flame/Incendiary and Non-Lethal
FIST-V Fire Support Team Vehicle
FLIR Forward Looking Infrared
FLO/FLO Float-On Float Off
FM Field Manual
FM Frequency Modulation
FMTV Family of Medium Tactical Vehicles
FMVSS Federal Motor Vehicle Safety Standards
FO Follow-on
FOA Field Operating Agency
FOC Full Operational Capability
FOF Force on Force
FORSCOM Forces Command
FOV Family of Vehicles / Field Of View
FP Force Package
FP1 Force Package 1
FP2 Force Package 2
FP3 Force Package 3
FF4 Force Package 4
FPE Fighting Position Excavator
FS Fire Support
FSU Former Soviet Union
FSV Future Scout Vehicle
FTS Full Time Support
F'IT Field Tactical Trainer
FTX Field Training Exercise
FUE First Unit Equipped
FW Fixed Wing
FWIS Fixed Wing Investment Strategy
FWS Flight Weapons Simulator
FY Fiscal Year
FYDP Fiscal Year Defense Program
GaAs Gallium Arsenide
GBCS Ground Based Common Sensor
GBCS-H Ground Based Common Sensor-Heavy
GBCS-L Ground Based Common Sensor-Light
GBI Ground Based Interceptor
GBR Ground Based Radar
GBS Ground Based Sensor
GCCS Global Ccmmand and Control System
GEM Guidance Enhancement Missile
GEN II Generation II Soldier
GFP Government Furnished Property



GLPS Gun Laying and Positioning System
GMF Ground Mobile Forces
GMFSC Ground Mobile Forces Satellite Communications
GPADS Guided Parafoil Air Delivery System
GPALS Global Protection Against Limited Strike
GPS Global Positioning System
GRCS Guardrail Common Sensor
GSAB General Support Aviation Battalion
GSE Ground Support Equipment
GSM JSTARS Ground Station Module (Block I)
GTA Graphic Training Aids
HAB Heavy Assault Bridge
HACT Helicopter Active Control Technology
HAWK Homing All the Way Killer
HCAA High Capacity Air Ambulance
HDSB Heavy Dry Support Bridge
HE High Explosive
HEAT-MP-T High Explosive-Multipurpose-Tracer
HEED Helicopter Emergency Egress Duvice
HEMTT Heavy Expanded Mobility Tactical Truck
HET Heavy Equipment Transporter
HETS Heavy Equipment Transporter System
HF High Frequency
HGSS Hellfire Ground Support System
HGST Helicopter Gunnery Skills Test
HHV Heavy High Mobility Multipurpose Wheeled Vehicle
HICAP Hi-Capacity Ammunition
HIMAD High/Medium Altitude Air Defense
HIMARS High Mobility Artillery Rocket System
HIRSS Hover IR Suppressor System
HMMWV High Mobility Multipurpose Wheeled Vehicle
HMT High Mobility Trailer
HQDA Headquarters, Department Of The Army
HTI Horizontal Technology Integration
HUD Heads-up Display

HV Hunter Vehicle
lAW In Accordance With
IBA Integrated Battlefield Architecture
ICAM Improved Chemical Agent Monitor
ICASE integrated Computer-Aided Software Engineering
ICBM Intercontinental Ballistic Missile
ICBT Improved Common Bridge Transporter
ICC Information and Coordination Central
ICNIA Integrated Communications, Navigation, and identification

Avionics



ICOFT Institutional Conduct of Fire Trainer
SID Identification

IDL Interoperable Data Link
IDM Improved Data Modem
IERW Initiai Entry Rotary Wing
IEW Intelligence and Electronic Warfare
IFCS Improved Fire Control System
IFF Idntification Friend or Foe
IFSAS Initial Fire Support Automation System
IHPTET integrated High Performance Turbine Engine Technology
ILMS Improved Launcher Mechanical System
IMA Inform 'Jion Mission Area
IMBC Improved Mortar Balliktkc Computer
IMC Instr'ment Meteorological Conditionp
IMF Intelligent Minefisid
iMINT Imagery Intelligence
IMTS Improved Moving Target Simulator
IMU Inertial Measurement Unit
INFOSEC Information Security
INMARSAT intemrtionai Maritime Satellite
INSCOM Intelligerne & S3curity Command
INU Inertial Navigation Unit
IOC Initial Operational Capability
ITAS Improved Target Acquisition System
IPPS Initial Preplanned Supply Support System
IPB Intelligence Preparation of the Battlefield
IPE Individual Protective Equipment
IPF Integrated Processing Facility
IPPD Integrated Product and Process Development
IR Infrared
iI&D Independent Research and Development
I RNIS I nfrarad/Visible
IRB Improved Ribbon Bridge
IRB Initial Ready Brigade
IRCM Infrared Countermeasureslrtuoo% -,",,are -A efeaig Smoe •"-'-

IRJH Iniared Jammer Head
IRS&T Infrared Search and Track
IRV Improved Recovery Vehicle
ISE Intermediate Support Equipment
ISM Installation Support Module
ISR lnuividual Soldier Radio
ISYSCON Integrated System Control
ITAS Improved Target Acquisition System
ITEM Interactive Training Event Menu
ITV In Transit Visibility



ITW/AA Integrated Tacticai Waming and Attack Assessment
IVIS Intervehiuular Information System
IVMMrJ Interim Vehicle Mounted Mine Detector
IW 2W Information Warfare/Command & Control Waffa,•e

Integrated Wea.ipon Syi'%m Display
JAGG Joint Aeronaut'cal Commanders Group
JOALS Joint Computer-Aided t.quisition and Logistics Support

J S Joint Chiefs of Staffs
JFC Joint Fcr•ce Commander
JP Joint Publication
JPSD Joint Precisi-n Strike Demonstration
JRTC Joint Readinuss Training Center
JSIMS Joint Simulations
JSLIS'I Joint Service Lightweight Integrated Suit Technology
JSSAP Joint Service Small Arms Program
JSTARS Joint Strategic Target Acquisition and Reconnaissance

System
JSTARS Joint Surveillance Target Attack Radar System
JTAGG Joint Turbine Advanced Gas Generator
JTAGS Joint Tactical Air to Ground Station
JTF Joint Task Force
JTIDS Joint Tact cal Information Distribution System
KE Kinetic Energy
Km Kilometgrs
KMR Kwajalein Missile Range
LAM Louisiana Maneuvers
LCC Land Component Commander
LCLO Low Cost, Low Observable
LCMS Laser Counter Measure System
LCU Landing Craft Unit
LCU Lightweight Computer Unit
LDS Laser Detecting Set
LDS Lightweight Decontamination System
LDTOC Lightweight Digital Tactical Operations Center
LEAP Lightweight Exo-Atmospheric Projectile
LLAIH Launched Grapnel Hook
LLADI Low Level Air Defense Interface
LLDR Lightweight Laser Designator Hangefinder
LMS Lightweight Mortar System
LMTV Light Medium Tactical Vehicle
LOC Lines of Communication
LOSAT Line Of Sight Anti-TankLOS-F-H Line-of-Sight Forward Heavy
LOS-R Line-of-Sight Rear

LOTS Logistics Over-The-Shore
LR Long Range



LRAS3 Long Range Advanced Scout Surveillance System
LRC Lesser Regional CL.Iflict
LRCS Low Radar Cross Section
LRIP Low Rate Initial Production
LRSBDS Long Range Standotf Biological Detection System
LRU Line Replaceable Unit
LSCAD Lightweight Standoff Crh3micql Agent Detector
LSCD Laser Standff Ch.'mical Detector
LSDIS Light and Special Division Interim Sensor
LTL Less Than Lethal
L'VI'T Lightweight
LUH Light Utility Helicopter
LVOSS Light Vehicle Obscuration Screening System
LW Land Warrior
M&S Modeling and Simulation
M3T2 Multi-Mission Medium Tactical Transport
MACOM Majc" An ny Command
MANPADS Man Portable Air Defense System
MAPEX Map Exercise
MASTER Manufacturing and Stiuctures Technology for Efficient

Rotorcraft
MBMMR Multi-Band Multi-Moue Radio
MCPE Modular Collective Protection Equipment
MCS Maneuver Control System
MDEP Management Decision Package
MDI Modernized Demolition Initiator
MDS Modular Decun System
MEDEVAC Medical Evacuation
MELIOS Mini Eyesight Laser lnfrpaýed Observation Set
MES Mine Effects Simulator
METL Mission Essential Task List
MFOM MLRS Family of Munitions
MHE Material Handling Equipment
"MI Military Intelligence
MICAD Multipurpose Integrated Chemical Agent Alarm
MI E LQ IV U, M Ide izeU ,, ,,,,u,, y ,--,•,I,,,,,,, , % ia, I,,
MILES Multiple Integrated Laser Engagement System
MILSPEC Military Specifications
MILSTAR Military Strategic Tactical Relay
MILT Military Intelligence Languags Trainer
MIP Meteorological Improvement Program
MIRV Multiple Independently Targeted Re-Entry Vehicle
MITT Mobile Inmagery Tactical Terminal
MLC Military Load Classification

• dMLRS Multiple Launch Rocket System
MMC Materiel M nagement Cell
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, MMR Multi-Mode Radar
MMS Meteorological Measuring System
MMU Medium Machinagun Upgrade
MMW Millimeter Wave
MNS Mission Need Statement
MNVD Monocular Night Vision Device
MOADS Maneuver Oriented Ammunition Distribution System
MOPP Mission Oriented Protective Posture
MOS Military Occupational Specialty
"MOTS Mobile Tower System
MOUT Military Operations in Urban Terrain
MPIM Multi-Purpose Individual Munition
MPRS Mission Planning Rehearsal System
MPS Mission Planning Station
MPT Maintenance Panel Trainer
MR Medium Range
MRC Major Regional Conflict
MRT Missile Round Trainer
MSAT-Air Multi-Sensor Aided Targeting-Airbome
MSCS Multi-Spectral Camouflage System
MSE Mobile Subscriber Equipment
MSI Multi-Spectral Imaging
"MSTAR MLRS Smart Tactical Rocket
MTD Mobility Technology Demonstration
MTI Moving Target Indicator
MT1 Multi-spectral Thermal Imaging
MTMP MACOM Telephome Modernization Program
MTP Mission Training Plan
MTV Medium Tactical Vehicle
MWS Modular Weapon System
NAS National Airspace System
NASA National Aeronautics and Space Administration
NATO North Atlantic Treaty Organization
NATS New Aircraft Tool System
"NBC Nuclear, Biological and Chemical
NBCRS NBC Reconnaisannce System (XM93 FOX)
NBCWRS NBC Warning and Reporting System
NCA National Command Authority
NCO Non-Commissioned Officer
NDI Non-Developmental Item
NDR National Defense Radar
NDTE Non-Destructive Test Equipment
NEISO Non-Materiel Individual Enhancement of SOF Operators
NEO Non-Combatant Evacuation Operation
NET New Equipment Training
NG National Guard
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NIES Non-material Individual Enhancement of SOF Operations
NMD National Missile Defense
NMS National Military Strategy
NOE Nap-of-the-Earth

S' NORAD North American Aerospace Defense
"NRTC National Rotorcraft Technology Center
NRT Near-Real Time
"NSTD Non System Training Devices
NTH New Training Helicopter (TH-67)
NTR National Transport Rotorcraft
NUC Nuclear

A- NVPS Night Vision Pilotage System
O&M Operations and Maintenance
O&O Organization and Operations
O&S Operations and Support
OBC Officer Basic Course
OCONUS Outside Continental United States
OCSW Objective Crew-Served Weapon
OCU Operator Control Unit
ODS Operation Desert Shield/ Desert Storm
ODS Operation Desert Shield/ Desert Storm
01CW Objective Individual Combat Weapon
OMA Operations & Maintenance, Army
OOTW Operations Other Than War
OPFOR Opposition Forces

OPNS Operations
OPSEC Operational Security
OPTADS Operations Technical Data System (Project Manager)
OPTEMPO Operational Tempo
ORD Operational Requirements Document
OSA Operational Support Aircraft
OSCAR Outside Cable Rehabilitation
OSCR Operations and Support Cost Rodu-tion
OSD Office of the Secretary of Defense
P31 Pre-Planned Product Improvement
SPA Procurement, Army

* PAC-2 Patriot Anti-Tactical Missile (ATM) Capability-2
PAC-3 Patriot Advanced Capability-3
PADS Position and Azimuth Determining System
PAM Penetration Augmentation Munition
PASGT Personnel Armored System Ground Troops
PATRIOT Phased Array Tracking To Intercept Of Target
PC Personal Computer
PCAS Persistent Chemical Agent Simulant
"PENAIDS Penetration Aids
PFASC Patriot Field Army Support Center

_ _ _ _ _ _ _ _



PGMM Precision Guided Mortar Munition
PIP Product Improvement Program Ag -

PK Probability Of Kill
PLF Popular Liberation Front
PLGR Precision Locating GPS Receiver
PLS Personnel Locator System
PLS Palletized Loading System
PLV Payload Launch Vehicle
PM Program Manager or Project Manager
PNVS Pilotage Night Vision System
POL Petroleum, Oil, and Lubricants
POM Program Objective Memorandum
POMCUS Prepositioned Overseas Materiel Configured to Unit Set
POS/NAV Positive Navigation System
POST Passive Optical Seeker Technology
PPC41 Power Projection Command, Control, Communications and

Computer Infrastructure
PPU Prime Power Unit
PREPO Prepositioned
PRIME Precision Range Integrated Mass
PSS Projected Smoke System
PSYOPS Psychological Operations
QRMP Quick Response Multipurpose Printer
QRP Quick Response Program
R&D Research and Development

RADINT Radar Intelligence
RAH-66 Reconnaissance/Attack Helicopter
RAM Reliability, Maintainability and Availability
RAMEP RAM and Enhanced Performance
RC Reserve Component
RCAS Reserve Component Automation System
RD&A Research, Development, and Acquisition
RD&J Radar Deception and Jamming
RDA Research, Development & Acquisition
RDEC Research, Development & Engineering Center
RDMS Range Data Measurement Subsystem
RDT&E Research, Development, Test & Evaluation
RETROEUR Return from Europe
RETS Remoted Target System
RF Radio Frequency
RFI Radio Frequency Interferometer
RFPI Rapid Force Projection Initiative
RF/SAL Radio Frequency Semi-Active Laser
RISE Reliability Improvement Selected Equipment
RL Readiness Level
RMP Reprogrammable Microprocessor



RO/RO Roll On/Roll Off
ROC Regional Operation Center
ROE Rules of Engagement
ROW Rest of the World
ROWPU Reverse Osmosis Water Purification Unit
RPA Rotorcraft Pilot's Associate
RPV Remotely Piloted Vehicle
RRF Ready Reserve Force
RSTA Reconnaissance, Surveillance, and Target Acquisition
RTD Radar Technology Demonstrator
RTOS Reconfigurable Tactical Operations Simulator
RTS Radiac Training System
RTS Regional Training Sites
RV , -E.d-,ry Vehicle
RVT Remote Video Terminals
RW Rotary Wing
S&T Science and Technology
SADARM Search and Destroy Armor Munition
SAL Semi-Active Laser
SAM Surface to Air Missile
SAPIC Small Projected Line Charge
SAR Synthetic Aperture Radar
SATCOM Satellite Communications
SATP Space Applications Technology Program
SATS Standard Army Towing System
SBIR Space Based Infra-Red
SBIS Sustaining Base Information Services

SCAMP Single Channel Anti-jam Manportable
SCPE Simplified Collective Protection Equipment
SDI Strategic Defense Initiative

SDIO Strategic Defense Initiative Organization
SEAD Suppression of Enemy Air Defense
SECM Shop Equipment-Contact Maintenance
SEMA Special Electronic Mission Aircraft
SEMT Signals Intelligence/Electronic Warfare Equipment

Maintenance Trainer
SEP Soldier Enhancement Program
SF Special Forces
SFC Soldier Fighter Cover
SGI Small Group Instruction
SHF Supar-High Frequency
SHORAD Short Range Air Defense
SHTU Simplified Handheld Terminal Unit
SICPS Standardized Integrated Command Post System
SIGINT Signals Intelligence
SIMNET Simulations Networking

AI .....



SINCGARS Single Channel Ground and Airborne Radio System
731P System Improvement Program
,SIPE Soldier Integrated Protective Ensemble
SIRFC Suite of Integrated Radar Frequency Countermeasures
SKO Sets, Kits, and Outfits aMi
SLAM Selectable Lightweight Attack Munition

-SLBM Submarine Launched Ballistic Missile
SLEP Service Life Extension Program
SMART-T Secure, Mobile, Anti-jam, Reliable Tactical Terminal
SMB Standoff Minefield Breacher,:i~tSMR Simulated Missile Round "

SSMTS Surveillance and Missile Tracking Satellites
SO Special Operations
SOA Special Operations Aviation
SSOC Special Operations Command
SOF Special Operations Forces
SOFPREP Special Operations Forces Planning and Rehearsal

Procedures
SOFSA Special Operations Forces Support Activity
SOMTC Special Operations Medical Training Center
SOST Special Operations Special Technology
SOTF Special Operations Task Force
SPACE Space Command
SPIRIT Special Purpose Integrated Remote Intelligence Terminal
SPOD Sea Port Of Debarkation
SPOT System Probing Observation Terrain

- SR Short Range
SR Special Reconnaissance
SRAW Short Range Anti-Tank Weapon
SR-UAV Short Range-Unmanned Aerial Vehicle

SRBM Short Range Ballistic Missile
SRSBDS Short Range Standoff Biological Detection System
SS Solid State
•SSA Service Support Aircraft
SSA Staff Support Activities
SSDC Space and Strategic Defense Command

Si SSES Suite of Survivability Enhancement Sensors
SSTA System Threat Assessment

STAARS Standard After Action Review System
STAFF Smart Target Acquisition Fire and Forget
STANAG Standardization Agreement (NATO)
STAR-T SHF Tri-band Advanced Range-extension Terminal
STO Science and Technology Objective
STr..W Synthetic Theater Of War
STP Soldiers Training Publication
STPT Stinger Troop Proficiency Trainer
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STRATA Simulator Training Research Advanced Testbed
STT Small Tactical Terminal
SVLM Standard Vehicle Mounted Launcher
SWOE Smart Weapon Operability Enhancement

System
T/R Transmit/Receive

STAA Total Army Analysis
TAAD Theater Area Air Defense
TACAWS Combined Arms Weapons System
TACOM U.S. Army Tank Automotive Command

" TACSATCOM Tactical Satellite Communications
TACSIM Tactical Simulation
TADS Target Acquisition Designation Sight
TADSS Training Aids, Devices, Simulators and Simulations
TAIS Tactical Airspace Integration System
TARDEC U.S. Army Tank Automotive Research, Development, and

Engineering Center
TARP Target Acquisition and Reconnaisance Platoon
TASCS Training and Audio-Visual Support Centers
TASM Tactical Air-To-Surface Missile
TAV Total Asset Visibility
TBM Theater Ballistic Missile
TD Technology Demonstration
TDA Table of Distribution and Allowances
TDAC Target Data Acquisition and Correlation
TDATD Total Distribution Advanced Technology

Demonstration
TDI Technology Demonstration Item
TDP Total Distribution Program
TEISS The Enhanced Integrated Soldier System
TENCAP Tactical Exploitation of National Capabilities
TEP Tactical Electronic Processor
TES TENCAP Exploitation System
TESS Tactical Engagement Simulation System
TFITA Terrain Following'Terrain Avoidance

- TGS Thermal Gunner's Sight
THAAD Theater High Altitude Area Defense
TLD Top Level Demonstration
TM Technical Manual
TM-VN Technical Manual Validation/Veification
TMD Theater Missile Defense
TOA Total Obligation Authority
TOC Tactical Operations Center
TOE Table of Organizations and Equipment
TPT Troop Proficiency Trainer
TRADOC U.S. Army Training and Doctrine Command
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TRITAC Tri-service Tactical Communications
TSAM Theater Surface-To-Air Missile
TSS Topographic Support Systems
TS1"I TADS Selected Task Trainer
TSV Thru-Sight Video
TTCS Tactical Terminal Control System
TUG-V Tactical Unmanned Ground Vehicle
TWGSS/PGS Tank Weapons Gunnery Simulation System and Precision

Gunnery System•1TWS Thermal Weapon Sight

"TWV Tactical Wheeled Vehicle(s)
TWVMP Tactical Wheeled Vehicle Modernization Plan
UAV Unmanned Aerial Vehicles
UCOFT Unit Conduct Of Fire Trainer
UCOFT/MCOFT Unit Conduct of Fire Trainer/Mobile Conduct of Fire Trainer
"UH Utility Helicopter
UHF Ultra High Frequency
ULCANS Ultra Lightweight Camouflage Netting System
UMARK Unit Maintenance Aerial Recovery Kit
UNAFF Unified Action Armed Forces
UOES User Operational Evaluation System

i I USAADASCH United States Army Air Defense School
USAF United States Air Force
USAKA United States Army Kwajalein Atoll
USAR U.S. Army Reserve
USAREUR U.S. Army Europe
USASOC U.S. Army Special Operations Command
USCINCSPACE United States Commander in Chief of Space Command

- USN United States Navy
USSOCOM United States Special Operations Command
UV Ultraviolet
UW Unconventional Warfare

S.VHF Very High Frequency
VIUS Vehicle Integrated Defense System
VMMD Vehicle Mounted Mine Detector
VSRTBM Very Short-Range Theater Ballistic Missile
WAM Wide Area Munition
WBC Warrant Officer Basic Course
WCC Weapons Control Computer
WMD Weapons of Mass Destruction
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