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EXECUTIVE SUMMARY

RESEARCH REQUIREMENT

The Human Research and Engineering Directorate (HRED) of the U.S. Army Research
Laboratory (ARL) is responsible for continued development of HARDware versus MANpower
(HARDMAN) 11, a suite of nine software modules used for soldier resource analysis and
decision aiding during system acquisition. This report documents one set of assumptions that
was made in using the HARDMAN III tools in a first iteration examination of the Land Warrior
System. In meeting this goal, the report (a) documents the development of the night ambush,
movement to contact-attack, and reconnaissance mission models that form the basis for the
operator analyses of the Land Warrior System, (b) describes the detailed analyses that were
conducted of both a squad member and of a squad leader as equipped with current equipment and
with Land Warrior equipment, and (c) describes the possible maintenance impact of Land Warrior
equipment on a light infantry battalion. This report can serve as a starting point for future
analysis of the Land Warrior System and other, more general, infantry issues, with significant
resource savings.

PROCEDURE

Information concerning various Land Warrior equipment configurations and weights was
collected, and infantry tasks were organized into logical groups to effectively model infantry
operations. This information was then used in the human operator simulator (HOS), manpower-
based system evaluation aid (MAN-SEVAL), and personnel-based system evaluation aid (PER-
SEVAL) HARDMAN III tools to analyze the effects of Land Warrior equipment on mission
performance.

A baseline comparison system (BCS) for Land Warrior was also constructed to use data
from various currently fielded military equipment to gain insight into the possible maintenance
burden imposed by fielding Land Warrior equipment in a light infantry battalion. This
information was then used in the manpower capabilities (MANCAP) tool. Here, both the
current maintenance concepts used for maintaining the various items chosen for the BCS and the
planned maintenance concept for Land Warrior (with an emphasis on replacement of failed
components rather than repair) were examined.

FINDINGS

As modeled, these simulations indicate that the addition of Land Warrior equipment
provides many benefits, particularly to the squad leader in the areas of command, control, and
navigation. It was also found that heat and protective clothing had the most significant impact on
Land Warrior mission performance time and accuracy. Raising the selection criteria (i.e., armed
services vocational aptitude battery [ASVAB] scores) for Land Warrior soldiers had little effect
on squad member or squad leader mission performance.




The maintenance simulation results for a light infantry battalion show that the planned
maintenance concept for the Land Warrior is supportable. If the current maintenance concept
were used, however, there would be a shortage of maintenance manpower.




HARDMAN III ANALYSIS OF THE LAND WARRIOR SYSTEM

INTRODUCTION

Until recently, the development of new or improved equipment designed for the
individual soldier has been a fairly compartmentalized activity. As different responsible
organizations have developed new and better technologies to meet different soldier needs, these
new pieces of equipment have been acquired and issued to troops in the field. The single biggest
drawback to this approach has been the inability of these various pieces of equipment to work
together seamlessly during various conditions. As a result, the U.S. Army has begun developing
a modular integrated suite of equipment that has been designed as a system to make the soldier
more effective and less vulnerable on the battlefield. This new equipment for the soldier is
referred to in the Soldier Modernization Plan as Soldier as a System (SAAS) (Natick Research,
Development and Engineering Center & U.S. Army Infantry School, 1990). SAAS calls for
personal equipment and enabling technologies such as voice and data radios, computers, helmet-
mounted displays, image intensifiers, and position-navigation devices to be fitted directly onto
the individual soldier. Near-term development of SAAS is the Land Warrior System. The
Army’s Land Warrior System will provide, for the first time, a truly integrated set of equipment
for the individual soldier. The acquisition of this equipment will not only enhance the current
capabilities of today’s soldier but will also provide new and expanded capabilities for the future.
This study of the Land Warrior System was conducted at the request of and sponsored by the
Human Research and Engineering Directorate (HRED) of the U.S. Army Research Laboratory
(ARL).

For any materiel acquisition program, early identification of manpower, personnel, and
training (MPT) constraints and requirements, as linked to mission performance, permits timely,
cost-effective decisions regarding systems requirements and materiel design. These MPT issues
may hold even more significance for the Land Warrior System, as this system is the first to
consider the soldier and his equipment as a weapon system, and this new equipment will be
fielded in an Army that has changed rapidly and significantly because of the drawdown.
Potential MPT issues for Land Warrior include the impact of increased information load on
required squad leader personnel characteristics (i.e., armed services vocational aptitude battery
[ASVAB] scores), equipment maintenance manpower requirements and availability, and training
needs. Using simulation and modeling, HARDware versus MANpower (HARDMAN) IlII
provides a significant mechanism for assessing the MPT and performance impacts of the
integrated Land Warrior System.

HARDMAN III was a major development effort of the Army Research Institute’s (ARI)
System Research Laboratory (which has now become part of HRED of ARL). HARDMAN III
is a decision support tool that consists of a set of automated aids to assist analysts in conducting
manpower-personnel integration (MANPRINT) assessments in an integrated manner during the
materiel acquisition process (MAP). As Government-owned software, the HARDMAN III aids
provide the means for estimating MPT constraints and requirements for new weapon systems.




The personal computer (PC)-based HARDMAN III analysis aids help integrate MPT
requirements and constraints of existing and emerging weapon system designs. Some key
features of the HARDMAN III aids that distinguish them from other existing aids include the
following:

¢ Extensive MPT data libraries about existing weapon systems

Performance-based analysis method which predicts changes in performance as a function
of changes in personnel characteristics

Prediction of performance effects of environmental stressors

>

Estimation of operator workload
Mission simulation models (task network models) that aggregate task performance
PC-based manpower planning model

Estimation of MPT resources at the system, unit, and force levels for both operators and
maintainers

* & & o o

The purpose of this report is to document the one set of assumptions that was made in
using the HARDMAN III tools in a first iteration examination of the Land Warrior System. In
meeting this goal, the report (a) documents the development of the mission simulations that form
the basis for the operator analyses of the Land Warrior System, (b) describes the detailed
analyses that were conducted of both a squad member and of a squad leader as equipped with
current equipment and with Land Warrior equipment, and (c) describes the possible maintenance
impact of Land Warrior equipment on a light infantry battalion.

MISSION SIMULATION DEVELOPMENT

The current HARDMAN III Land Warrior System effort is based in part on work
presented in HARDMAN I1I Analysis of Soldier as a System (SAAS) (Adkins, Murphy, &
DiMaio, 1994). This earlier effort focused on equipment that was developed for the soldier
integrated protective ensemble (SIPE) advanced technology transition demonstration (ATTD).
For the purposes of the Land Warrior effort, it is important to review three areas that were
established during the SAAS effort that are directly relevant to this study:

1. SAAS taxonomy development
2. Tasks, functions, and missions
3. Human operator simulator (HOS) micromodels

SAAS Taxonomy Development

The SAAS taxonomy was developed to provide analysts with a structured and
systematic template to identify soldier tasks that would be potentially affected by new
equipment. The steps that were followed in the development of this taxonomy are somewhat
generic in nature and could be used to guide the development of other models. As a starting
point, the tactical blueprint of the battlefield (BOB) (U.S. Army Training & Doctrine Command,




1991) was reviewed to determine which functions and generic tasks were applicable to the
dismounted infantry soldier. The BOB is a Deputy Chief of Staff for Operations (DCSOPS)-
approved, hierarchical listing of all tactical functions and generic tasks that are performed by the
U.S. Army. This review also ensured that important infantry tasks were not inadvertently
omitted from the HARDMAN TII models. It is important to note that these BOB functions and
tasks are not necessarily the same functions and tasks noted later concerning the HARDMAN III
tools. Rather, these functions and tasks serve as their basis. The following functions, or generic
tasks, from the tactical BOB were considered applicable:

Move while dismounted
Negotiate terrain

Navigate

Process direct fire targets
Engage direct fire targets
Conduct close combat

Control terrain

Receive and transmit information
Determine action

Collect information

Process information

Prepare reports

Overcome obstacles

Emplace obstacles

Prepare fighting position
Employ protective equipment
Employ signal security

Employ concealment techniques
Employ deception

Rearm

Fix and maintain equipment

Eat and drink

Administer first aid

Transport equipment

Request and receive supplies
Perform enemy prisoner of war (EPW) operations

e 6 6 6 6 6 6 G G OGO OGSO

Capability Areas

Once identified, the BOB functions and tasks were mapped to the five SAAS
capability areas. These five areas were used to assess the soldier integrated protective ensemble




Ensemble Tactical Field Demonstration (Everett et al., 1992) and were also used in this study to
assess the Land Warrior System. Table 1 lists the integrated capability areas developed using
SAAS and BOB.

Table 1
Capability Areas Developed Using SAAS and BOB

1. Mobility 4. Sustainment
¢ Move while dismounted ¢ Rearm
¢ Negotiate terrain ¢ Fix and maintain equipment
¢ Navigate ¢ Eat and drink
¢ Overcome obstacles ¢ Administer first aid
¢ Transport equipment ¢ Request and receive supplies
2. Lethality 5. Command and control
¢ Process direct fire targets ¢ Control terrain
¢ Engage direct fire targets ¢ Receive and transmit informa-
tion
¢ Conduct close combat ¢ Determine action
¢ Collect information
3. Survivability ¢ Process information
¢ Prepare fighting positions 4 Prepare reports
¢ Employ protective equipment ¢ Emplace obstacles
¢ Employ signal security ¢ Perform EPW operations
¢ Employ concealment techniques
¢ Employ deception

Potential Impacts of New Equipment

Table 2 lists the possible effects that a new piece of equipment could have on a
dismounted infantry soldier (squad member or squad leader). These effects could range from
things like minor skin chafing to making all battlefield information instantly available. It is
recommended that soldier performance assessment analysts use a list similar to this to develop a
“potential effects” list. Then, using the taxonomy presented in the next section, the analyst can
determine which types of tasks are most likely to be influenced by the new equipment. For
example, if the new equipment changes the weight of the soldier’s load, it is likely to have an
impact on mobility tasks (e.g., move while dismounted, negotiate terrain, etc.).
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Table 2

Potential Effects of New Equipment

Changes load (weight)

Changes volume (bulkiness)

Restricts or enhances body motion

Changes capability to manipulate

Changes ability to see (night vision, distance, field of view, etc.)
Changes ability to hear

Changes ability to smell

Changes level of “comfort” (e.g., chafes skin, strains muscles, heat, etc.)
Changes level of protection against elements (wind, cold, etc.)
Changes level of protection against threat

Changes amount of information available

Changes capability to process information

Changes signature (visual, auditory, electronic, etc.)

Changes capability to destroy or neutralize targets

Changes capability to communicate

Changes requirement for fixing or repairing

Changes capability for nourishment (food and water)

Changes capability for medical treatment

Changes requirement for sleep or rest

¢ 6 O 6 6 6 6 O OSSO

SAAS Taxonomy

As a final step, the BOB functions and potential effects of new equipment were
mapped to the five SAAS capability areas, as shown in Table 3. The intent of the taxonomy is
to provide the analyst with a structured and systematic template to identify tasks that
potentially will be affected by the new equipment. After this assessment, analysts can then start
to modify performance estimates of the applicable tasks in their mission models. To use this
taxonomy, analysts would first identify a characteristic of the new equipment. For example, the
new equipment may change the soldier’s capability to see (either enhances or restricts). The
analyst would then go through the tasks in the taxonomy to determine which ones are likely to be
affected (e.g., move while dismounted, engage direct fire targets, etc.). It is very likely that a
piece of new equipment will enhance performance of some tasks and decrease the performance of
others. For example, a new rifle may improve performance in engaging direct fire targets but may
reduce movement rate because of weight or bulkiness. The mission models in HARDMAN III
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then capture the enhancements and decrements in task performance and estimate the effects on
overall mission performance.

Table 3
SAAS Taxonomy

1. Mobility

1.1 Move while dismounted
1.1.1 Changes in load or weight
1.1.2 Changes in volume or bulkiness
1.1.3 Changes in restriction of body motion
1.1.4 Changes in level of comfort
1.1.5 Changes in ability to see

1.2 Negotiate terrain
1.2.1 Changes in load or weight
1.2.2 Changes in volume or bulkiness
1.2.3 Changes in restriction of body motion
1.2.4 Changes in level of comfort
1.2.5 Changes in ability to see

1.3 Navigate
1.3.1 Changes in ability to see
1.3.2 Changes in amount of information available
1.3.3 Changes in ability to process information
1.3.4 Changes in capability to communicate

1.4 Overcome obstacles
1.4.1 Changes in load or weight
1.4.2 Changes in volume or bulkiness
1.4.3 Changes in restriction of body motion
1.4.4 Changes in level of comfort
1.4.5 Changes in ability to see

1.5 Transport equipment
1.5.1 Changes in load or weight
1.5.2 Changes in volume or bulkiness
1.5.3 Changes in restriction of body motion
1.5.4 Changes in level of comfort

2. Lethality
2.1 Process direct fire targets

2.1.1 Changes in ability to see
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2.1.3 Changes in capability to process information
2.1.4 Changes in capability to communicate

2.2 Engage direct fire targets
2.2.1 Changes in ability to see
2.2.2 Changes in capability to destroy or neutralize targets

2.3 Conduct close combat
2.3.1 Changes in load or weight
2.3.2 Changes in volume or bulkiness
2.3.3 Changes in restriction of body motion
2.3.4 Changes in level of comfort
2.3.5 Changes in ability to see
2.3.6 Changes in level of protection against threat

2.1.2 Changes in amount of information available
|
|
|
|

3. Survivability

3.1 Prepare fighting positions
3.1.1 Changes in restriction of body motion
3.1.2 Changes in capability to manipulate
3.1.3 Changes in level of protection against threat

3.2 Employ protective equipment
3.2.1 Changes in restriction of body motion
3.2.2 Changes in capability to manipulate
3.2.3 Changes in level of protection against threat
3.2.4 Changes in level of protection against elements

3.3 Employ signal security
3.3.1 Changes in signature

3.4 Employ concealment techniques
3.4.1 Changes in signature

3.5 Employ deception
3.5.1 Changes in signature

4. Sustainment
4.1 Rearm
4.1.1 Changes in load or weight
4.1.2 Changes in capability to destroy or neutralize targets
4.2 Fix and maintain equipment

4.2.1 Changes in requirements for fixing or repairing

13




4.3 Eat and drink
4.3.1 Changes in capability for nourishment

4.4 Administer first aid
4.4.1 Changes in capability for medical treatment

4.5 Request and receive supplies
4.5.1 Changes in capability to communicate
4.5.2 Changes in load
4.5.3 Changes in requirement for fixing or repairing

5. Command and Control

5.1 Control terrain
5.1.1 Changes in level of protection against threat
5.1.2 Changes in ability to see
5.1.3 Changes in amount of information available
5.1.4 Changes in capability to process information
5.1.5 Changes in signature
5.1.6 Changes in capability to destroy or neutralize targets
5.1.7 Changes in capability to communicate
5.1.8 Changes in requirement for sleep

5.2 Receive and transmit information
5.2.1 Changes in amount of information available
5.2.2 Changes in capability to process information
5.2.3 Changes in capability to communicate
5.2.4 Changes in signature

5.3 Determine action
5.3.1 Changes in amount of information available
5.3.2 Changes in capability to process information
5.3.3 Changes in capability to communicate

5.4 Collect information
5.4.1 Changes in amount of information available
5.4.2 Changes in capability to process information
5.4.3 Changes in capability to communicate

5.5 Process information
5.5.1 Changes in amount of information available
5.5.2 Changes in capability to process information

5.5.3 Changes in capability to communicate

5.6 Prepare reports
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5.6.1 Changes in amount of information available
5.6.2 Changes in capability to process information
5.6.3 Changes in capability to communicate

5.7 Emplace obstacles
5.7.1 Changes in load or weight
5.7.2 Changes in volume or bulkiness
5.7.3 Changes in restriction of body motion
5.7.4 Changes in level of comfort
5.7.5 Changes in ability to see
5.7.6 Changes in level of protection against threat

5.8 Perform enemy prisoners of war (EPW) operations
5.8.1 Changes in load or weight
5.8.2 Changes in volume or bulkiness
5.8.3 Changes in restriction of body motion
5.8.4 Changes in level of comfort
5.8.5 Changes in ability to see
5.8.6 Changes in level of protection against threat
5.8.7 Changes in capability to communicate
5.8.8 Changes in capability for nourishment
5.8.9 Changes in requirement for sleep

Tasks, Functions, and Missions

The HARDMAN III tools use a framework of tasks, functions, and missions to analyze
operator actions. The tasks, functions, and missions that were developed for the SAAS effort
were based on a number of different sources. The primary source of task information was

ARTEP 7-8-MTP, Mission Training Plan for the Infantry Rifle Platoon and Squad
(Commandant, U.S. Army Infantry School, 1988).

Once this initial listing of tasks had been compiled, the SAAS taxonomy shown in Table 3
was used to ensure the completeness of the task listing. (Two former U.S. Army infantry
officers who were most involved in developing the final listing have a combined total of 50 years
of Army experience and 5 years of combined combat experience.) Then, related tasks were
placed into related groups to form functions. Lastly, these functions were grouped into three
missions: night ambush, movement to contact-attack, and reconnaissance. Through this process,
critical infantry activities were addressed across different conditions, such as darkness or nuclear,
biological, and chemical (NBC) contamination and the wearing of mission-oriented protective
posture (MOPP) clothing. These same SAAS tasks, functions, and missions are the basis for the
HARDMAN III Land Warrior System operator analyses.
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HOS Micromodels

HOS is a HARDMAN III tool that is used to develop improved estimates for task time
and accuracy. HOS has built-in models of particular subtasks (called micromodels), such as
“hand movement,” which help analysts to better estimate how long it would take an operator to
do a certain task (in this case, by entering such information as how far the hand has to be moved
and how big the target location is). “HOS... includes a simulation engine that uses stochastic
modeling techniques to combine the task element performance estimates in order to develop an
estimate for the original parent task.” (Dynamics Research Corporation and Micro Analysis &
Design, 1993). For the SAAS effort, four new micromodels were developed to account for
infantry-specific tasks: walk, negotiate obstacles, detect direct fire targets, and hit direct fire
targets. The HARDMAN III analysis of the Land Warrior System used each of these models as
well. These models, as used in HOS are as follow:

1. Walk
Time(Min) =

F/(((A%.067) + (B X .0533) + (C x.04) + (D X.067)) - (.0055 X ((E - 40)/10)))
= 1 if movement at night and cross country, otherwise A=0

1 if movement at night and on road, otherwise B=0

1 if movement during day and cross country, otherwise C=0

1 if movement during day and on road, otherwise D=0

Weight (in pounds) of soldier’s load

Distance (in kilometers) of soldier’s move

MmO QW
I

This equation is a combination of information given in Field Manual (FM) 21-18, Foot
Marches, (3-9, 5-4) (Commandant, U.S. Army Infantry School, 1990). In this way, HOS is able
to account for both the terrain and time of day of the soldier’s movement as well as the amount
of weight that he is carrying. The curve created by this equation has been extrapolated in order to
account for soldier loads that may exceed 90 Ib. All distances in this study were assumed to be 1
km. It is important to note that the PER-SEVAL portion of this analysis addresses such
movement-related issues as temperature, humidity, sustained operations, and the effects of
protective clothing (refer to pages 65 through 78 of this report).

2. Negotiate Obstacle
Time(Min) = (((A - 40)/A) xB) +B

A = Total soldier load
B = Baseline task time

This equation combines information from page 5-4 of FM 21-18 (Commandant, U.S.
Army Infantry School, 1990). This HOS equation accounts for the effect of weight over a
baseline level and its effect on time required to negotiate an obstacle.
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3. Detect Direct Fire Targets

Probability of Detection = ((A x.57) + (BX.60) + (CX A44) + (D% .46))

A = 1 if conditions are day and non-NBC, otherwise A=0
B = 1 if conditions are day and NBC, otherwise B=0

CcC = 1 if conditions are night and non-NBC, otherwise C=0
D = 1 if conditions are night and NBC, otherwise D=0

This HOS equation accounts for the difficulty a soldier experiences in detecting direct fire
targets under various conditions. The equation is derived from data taken during the SIPE ATTD

that can be found on page 6 of the Test and Evaluation Report - Abbreviated Evaluate, Early
User Test and Experimentation. Soldier Integrated Protective Ensemble (SIPE) (U.S. Army Test
and Experimentation Command, 1993).

4. Hit Direct Fire Targets

Probability of Hit = (AX.15) + (Bx.08) + (Cx.14) + (DX .03))

A = 1 if conditions are day and non-NBC, otherwise A=0
B = 1 if conditions are day and NBC, otherwise B=0

c = 1 if conditions are night and non-NBC, otherwise C=0
D = 1 if conditions are night and NBC, otherwise D=0

This HOS equation accounts for the difficulty that a soldier experiences in hitting direct
fire targets during various conditions. The equation is derived from data taken during the SIPE
ATTD presented on page 6 of the Test and Evaluation Report - Abbreviated Evaluate. Early

User Test and Experimentation, Soldier Integrated Protective Ensemble (SIPE) (U.S. Army Test

and Experimentation Command, 1993).

DEVELOPMENT OF LAND WARRIOR HARDMAN III MODELS

The Land Warrior mission models were developed in the HARDMAN III manpower-
based system evaluation aid (MAN-SEVAL) using the SAAS mission models as a starting point.
Given this beginning, a search of pertinent literature was done to determine those additional tasks
that should be examined for the squad leader and to ensure that critical squad member tasks had
not been inadvertently omitted.

¢ Land Warrior System Specification (U.S. Army Communications Electronics Command,
1994b)

¢ Operational Requirements Document (ORD) for the Land Warrior System (U.S. Army
Training and Doctrine Command, 1987)

¢ Land Warrior Operational Mode Summary/Mission Profile (Dismounted Battlespace
Battle Lab, 1994)
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¢ FM 7-70, Light Infantry Platoon/Squad (Department of the Army, 1986)
¢ FM 21-18, Foot Marches (Commandant, U.S. Army Infantry School, 1990)

¢ FM 7-11Bl1, Soldier’s Manual, MOS 11B Infantryman Skill Level 1 (Commandant,
U.S. Army Infantry School, 1982)

¢ FM 7-11B24-SM, Soldier’s Manual, MOS 11B Infantryman Skill Level 2/3/4
(Commandant, U.S. Army Infantry School, 1985)

¢ ARTEP 7-8-MTP, Mission Training Plan for the Infantry Rifle Platoon and Squad
(Commandant, U.S. Army Infantry School, 1988)

¢ STP-21-1-SMCT, Soldier’s Manual of Common Tasks (Department of the Army,
1985b)

¢ “Task Analysis Matrix” from Panel on Human Factors in the Design of Tactical Display
Systems for the Individual Soldier (Dismounted Battlespace Battle Lab, 1994)

Mission Model Descriptions

Table 4 describes the 12 missions that were developed for Land Warrior and is a listing of
the functions and tasks in each particular mission. It is important to note that the functions and
tasks presented in Table 4 are the result of a survey of doctrinal literature viewed through the
framework of the SAAS taxonomy in Table 3. This listing does not necessarily reflect the order
in which the functions or tasks are conducted (see pages 59-60 of this report). “Junction” tasks
are used within MAN-SEVAL for organizing the order in which tasks are conducted. Three each
of the missions (night ambush, movement to contact-attack, and reconnaissance) were developed
for

Squad member with current equipment
Squad member with Land Warrior equipment
Squad leader with current equipment

® & o o

Squad leader with Land Warrior equipment
The general assumptions that apply to all the missions are

¢ All analyses are based on a light infantry squad member or squad leader in combat.

¢ All missions take place initially in a temperate environment with no special environmental
equipment needed. (The effects of heat, cold, sustained operations, and protective clothing
are addressed on pages 65-79 of this report.)
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Table 4

Land Warrior Missions, Functions, and Tasks

Functions Tasks

Current Equipment Squad Member Night Ambush Mission

Prepare for ambush Maintain weapon
Perform function check of M16A2 rifle
Maintain night sight
Receive warning order
Mount night sight
Zero night sight AN/PVS-4 to an M16A2 rifle
Receive operations order
Conduct pre-combat checks

Rehearse Participate in sand table rehearsal
Camouflage self and individual equipment
Check equipment and load
Load weapon

Move to ambush site Junctionl
Junction2
Use signaling techniques
Walk
Move as a member of a fire team
Maintain weapon ready for combat
Maintain all-around security
Evaluate terrain for cover & concealment
Maintain noise & light discipline
Identify objective rally point (ORP) feature(s)

Prepare ambush site Establish security
Identify firing position
Identify sector of fire
Prepare firing position
Construct field expedient firing aids
Employ an M18A1 Claymore mine

Get into firing position Get into firing position
Operate an AN/PVS-4
Perform search & scan procedures

Initiate ambush Recognize ambush signal
Detonate mines-special equipment
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Acquire targets

Engage enemy

Report status

Search ambush site

Move to ORP

Search for target
Detect target
Identify target
Select firing mode
Aim-sight weapon

Engage targets with an M16A2 rifle using
AN/PVS-4

Employ hand grenades

Assess target damage

Target neutralized

Send a report

Search ambush site
Process enemy personnel and equipment

Junctionl

Junction2

Use signaling techniques

Walk

Move as a member of a fire team
Maintain weapon ready for combat
Maintain all-around security

Evaluate terrain for cover & concealment
Maintain noise & light discipline

Identify ORP feature(s)

Land Warrior Squad Member Night Ambush Mission

Prepare for ambush

Rehearse

Move to ambush site

Maintain modular weapon

Perform function check on modular weapon
Maintain modular weapon sights (4)
Maintain land warrior equipment

Receive warning order

Tailor land warrior equipment to mission
Initialize land warrior equipment

Receive operations order

Conduct pre-combat checks

Participate in sand table rehearsal
Camouflage self and individual equipment
Check equipment and load

Load modular weapon

Junctionl

Junction2

Walk

Move as a member of a fire team

Maintain modular weapon ready for combat
Maintain all-around security

Evaluate terrain for cover & concealment
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Prepare ambush site

Get into firing position

Initiate ambush

Acquire targets

Engage enemy

Report status

Search ambush site

Move to ORP

Communicate

Maintain noise & light discipline
Identify ORP feature(s)

Establish security

Identify firing position

Identify sector of fire

Prepare firing position

Construct field expedient firing aids
Employ an M18A1 Claymore mine

Get into firing position
Operate thermal weapons sight
Perform search & scan procedures

Recognize ambush signal
Detonate mines-special equipment

Search for target

Detect target

Identify target

Select firing mode
Aim-sight modular weapon

Engage targets with modular weapon
Employ hand grenades

Assess target damage

Target neutralized

Send a report using computer-radio

Search ambush site
Process enemy personnel and equipment

Junctionl

Junction2

Walk

Move as a member of a fire team

Maintain modular weapon ready for combat
Maintain all-around security

Evaluate terrain for cover & concealment
Maintain noise & light discipline

Identify ORP feature(s)

Communicate using computer-radio
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Current Equipment Squad Member Movement to Contact-Attack Mission

Move tactically 1

Move over, around obstacles

Move tactically 2

React to enemy fire

Acquire targets

Junctionl

Junction2

Use signaling techniques

Walk

Move as a member of a fire team
Maintain weapon ready for combat
Maintain all-around security

Evaluate terrain for cover & concealment
Maintain noise & light discipline

Identify ORP feature(s)

Recognize obstacle

Determine how obstacle will be negotiated
Adjust load-equipment for negotiation
Negotiate obstacle

Readjust load-equipment for march order

Junctionl

Junction2

Use signaling techniques

Walk

Move as a member of a fire team
Maintain weapon ready for combat
Maintain all-around security

Evaluate terrain for cover & concealment
Maintain noise & light discipline

Identify ORP feature(s)

Seek immediate cover-concealment

Soldier hit by enemy fire

Soldier killed by enemy fire

Locate general direction of enemy fire

Identify enemy position

Identify threat weapons

Report enemy information

Engage targets with an M16A2 rifle (suppres-
sive)

Move under direct fire

React to indirect fire

Select temporary fighting position

Search for target

Detect target

Identify target

Determine range to target
Select firing mode
Aim-sight weapon
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Engage enemy Engage targets with an M16A2 rifle
Assess target damage
Target neutralized

Move tactically 3 Junctionl
Junction2
Use signaling techniques
- Walk

Move as a member of a fire team
Maintain weapon ready for combat
Maintain all-around security
Evaluate terrain for cover & concealment

| Maintain noise & light discipline

Identify ORP feature(s)

Seize objective Recognize objective
Recognize maneuver route to objective
Move toward objective
Avoid hostile fire
Use cover and concealment
Maintain contact with other fire team members
Recognize when supporting fires have been
lifted
Assault objective
Fire weapon
Junction
Move through objective area
Verify all enemy have been neutralized
|
|
\

Consolidate Evaluate a casualty
Report casualties
Report ammo status
Cross-level supplies

Land Warrior Squad Member Movement to Contact-Attack Mission

Move tactically 1 Junctionl

Junction2
Walk
Move as a member of a fire team
Maintain modular weapon ready for combat
Maintain all-around security
Evaluate terrain for cover & concealment

. Maintain noise & light discipline
Identify ORP feature(s)

Move over, around obstacles Recognize obstacle
Determine how obstacle will be negotiated
Adjust load-equipment for negotiation
Negotiate obstacle
Readjust load-equipment for march order
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Move tactically 2

React to enemy fire

Acquire targets

Engage enemy

Move tactically 3

Seize objective

Junctionl

Junction2

Walk

Move as a member of a fire team

Maintain modular weapon ready for combat
Maintain all-around security

Evaluate terrain for cover & concealment
Maintain noise & light discipline

Identify ORP feature(s)

Seek immediate cover-concealment
Soldier hit by enemy fire

Soldier killed by enemy fire

Locate general direction of enemy fire
Identify enemy position

Identify threat weapons

Report enemy information

Engage targets with a modular weapon
Move under direct fire

React to indirect fire

Select temporary fighting position

Search for target

Detect target

Identify target

Determine range to target

Query identify friend or foe (IFF)
Select firing mode

Aim-sight modular weapon

Engage targets with modular weapon
Assess target damage
Target neutralized

Junctionl

Junction2

Walk

Move as a member of a fire team

Maintain modular weapon ready for combat
Maintain all-around security

Evaluate terrain for cover & concealment
Maintain noise & light discipline

Identify ORP feature(s)

Recognize objective

Recognize maneuver route to objective

Move toward objective

Avoid hostile fire

Use cover and concealment

Maintain contact with other fire team members

Recognize when supporting fires have been
lifted

Assault objective

Fire modular weapon

24




Junction
Move through objective area
Verify all enemy have been neutralized

Consolidate Evaluate a casualty
Report casualties
Report ammo status
Cross-level supplies

Communicate Communicate using computer-radio
Current Equipment Squad Member Reconnaissance Mission

Put on NBC protective garments Put on M-40 protective mask
Put on NBC overgarment
Put on NBC boots
Put on NBC gloves

Move to ORP1 Junctionl
Junction2
Use signaling techniques
Walk
Move as a member of a fire team
Maintain weapon ready for combat
Maintain all-around security
Evaluate terrain for cover & concealment
Maintain noise & light discipline
Identify ORP feature(s)

Occupy ORP1 Use challenge and password
Assume covered and concealed position
Observe assigned sector for enemy activity
Listen for enemy activity
Maintain contact with adjacent team members
Maintain noise & light discipline

Reconnoiter zone using fan method Walk
Follow assigned recon route
Use cover and concealment
Search for enemy activity
Maintain noise & light discipline
Use M8/M9 detector paper to identify
chemical agent

Mark NBC contaminated area

. Drink water while in MOPP4
Use latrine while wearing MOPP4
Recognize and react to chemical agent

Disseminate recon information Disseminate recon information
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Move to ORP2

Occupy ORP2

Remove NBC protective garments

Locate objective area

Observe and record priority of intelligence
reporting (PIR)

Junctionl

Junction2

Use signaling techniques

Walk

Move as a member of a fire team
Maintain weapon ready for combat
Maintain all-around security

Evaluate terrain for cover & concealment
Maintain noise and light discipline
Identify ORP feature(s)

Use challenge and password

Assume covered and concealed position
Observe assigned sector for enemy activity
Listen for enemy activity

Maintain contact with adjacent team members
Maintain noise & light discipline

Decontaminate skin and personal equipment
Remove and store M-40 protective mask
Remove NBC gloves

Remove NBC boots

Remove NBC overgarment

Locate objective area

Observe terrain

Record information about terrain

Observe enemy size, activity, location, unit,
time, equipment (SALUTE)

Record information about enemy activity

Land Warrior Squad Member Reconnaissance Mission

Put on NBC protective garments

Move to ORP1

Put on XM-47 protective mask
Put on NBC shell garment

Put on NBC gaiters

Put on NBC gloves

Junctionl

Junction2

Walk

Move as a member of a fire team

Maintain modular weapon ready for combat
Maintain all-around security

Evaluate terrain for cover and concealment
Maintain noise & light discipline

Identify ORP feature(s)
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Occupy ORP1

- Reconnoitor zone using fan method

Disseminate recon information

Move to ORP2

Occupy ORP2

Remove NBC protective garments

Locate objective area

Observe and record PIR

Communicate

Use challenge and password

Assume covered and concealed position
Observe assigned sector for enemy activity
Listen for enemy activity

Maintain contact with adjacent team members
Maintain noise & light discipline

Walk

Follow assigned recon route

Use cover and concealment

Search for enemy activity

Maintain noise & light discipline

Use M8/M9 detector paper to identify
chemical agent

Mark NBC contaminated area

Drink water while in MOPP4

Use latrine while Wearing MOPP4

Recognize and react to chemical agent

Disseminate recon information

Junctionl

Junction2

Walk

Move as a member of a fire team

Maintain modular weapon ready for combat
Maintain all-around security

Evaluate terrain for cover & concealment
Maintain noise & light discipline

Identify ORP feature(s)

Use challenge and password

Assume covered and concealed position
Observe assigned sector for enemy activity
Listen for enemy activity

Maintain contact with adjacent team members
Maintain noise & light discipline

Decontaminate skin and personal equipment
Remove and store XM-47 protective mask
Remove NBC gloves

Remove NBC gaiters

Remove NBC shell garment

Locate objective area

Observe terrain

Record information about terrain
Observe enemy activity (SALUTE)
Record information about enemy activity

Communicate using computer-radio
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Current Equipment Squad Leader Night Ambush Mission

Prepare for ambush

Rehearse

Move to ambush site

Prepare ambush site

Get into firing position

Initiate ambush

Maintain weapon

Perform function check of weapon

Maintain night sight

Issue a warning order

Assign equipment to squad members

Mount night sight

Zero night sight AN/PVS-4 to an M16A2 rifle
Receive operations order

Conduct pre-combat checks

Participate in sand table rehearsal
Camouflage self and individual equipment
Check own equipment and load

Check squad members' equipment and load
Load weapon

Junctionl

Junction2

Junction3

Use signaling techniques

Conduct the maneuver of a squad

Walk

Orient a map

Navigate from one point to another

Select a movement route

Maintain weapon ready for combat

Maintain all-around security

Evaluate terrain for cover & concealment

Maintain noise & light discipline

Identify ORP feature(s)

Determine location on the ground by terrain
association

Conduct a leader's reconnaissance

Establish security

Identify firing position

Identify sector of fire

Prepare squad sector sketch
Prepare firing position

Construct field expedient firing aids
Employ an M18A1 Claymore mine
Check squad positions

Get into firing position
Operate an AN/PVS-4
Perform search & scan procedures

Conduct point ambush by squad

Control organic fires
Detonate mines-special equipment
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Acquire targets

Engage enemy

Report status

Search ambush site

Move to ORP

Search for target
Detect target
Identify target
Select firing mode
Aim-sight weapon

Engage targets with an M16A2 rifle using
AN/PVS-4

Employ hand grenades

Assess target damage

Target neutralized

Receive squad status report

Send a report

Search ambush site
Process enemy personnel and equipment

Conduct link-up by squad

Junctionl

Junction2

Junction3

Use signaling techniques

Conduct the maneuver of a squad

Walk

Orient a map

Navigate from one point to another

Select a movement route

Maintain weapon ready for combat

Maintain all-around security

Evaluate terrain for cover & concealment

Maintain noise & light discipline

Identify ORP feature(s)

Determine location on the ground by terrain
association

Land Warrior Squad Leader Night Ambush Mission

Prepare for Ambush

Maintain modular weapon

Perform function check of modular weapon
Maintain modular weapon sights (4)
Maintain Land Warrior equipment

Issue a warning order

Assign equipment to squad members

Tailor Land Warrior equipment to mission
Initialize Land Warrior equipment

Receive operations order

Conduct pre-combat checks

29




Rehearse

Move to ambush site

Prepare ambush site

Get into firing position

Initiate ambush

Acquire targets

Engage enemy

Report status

Participate in sand table rehearsal
Camouflage self and individual equipment
Check own equipment and load

Check squad members' equipment and load
Load modular weapon

Junctionl

 Junction2

Junction3

Conduct the maneuver of a squad

Walk

Orient a map

Navigate from one point to another
Select a movement route

Maintain modular weapon ready for combat
Maintain all-around security

Evaluate terrain for cover & concealment
Maintain noise & light discipline

Identify ORP feature(s)

Determine location on the ground
Conduct a leader's reconnaissance

Establish security

Identify firing position

Identify sector of fire

Prepare squad sector sketch
Prepare firing position

Construct field expedient firing aids
Employ an M18A1 Claymore mine
Check squad positions

Get into firing position
Operate thermal weapons sight
Perform search & scan procedures

Conduct point ambush by squad
Control organic fires
Detonate mines-special equipment

Search for target

Detect target

Identify target

Select firing mode
Aim-sight modular weapon

Engage targets with modular weapon
Employ hand grenades

Assess target damage

Target neutralized

Receive squad status report

Send a report using computer-radio
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Search ambush site

Move to ORP

Communicate

Search ambush site
Process enemy personnel and equipment

Conduct link-up by squad

Junctionl

Junction2

Junction3

Conduct the maneuver of a squad

Walk

Orient a map

Navigate from one point to another
Select a movement route

Maintain modular weapon ready for combat
Maintain all-around security

Evaluate terrain for cover & concealment
Maintain noise & light discipline

Identify ORP feature(s)

Determine location on the ground

Communicate using computer-radio

Current Equipment Squad Leader Movement to Contact-Attack Mission

Move tactically 1

Move over, around obstacles

Junctionl

Junction2

Junction3

Use signaling techniques

Conduct the maneuver of a squad

Walk

Orient a map

Navigate from one point to another

Select a movement route

Maintain weapon ready for combat

Maintain all-around security

Evaluate terrain for cover & concealment

Maintain noise & light discipline

Identify ORP features(s)

Determine location on the ground by terrain
association

Recognize obstacle

Determine how obstacle will be negotiated
Adjust load-equipment for negotiation
Negotiate obstacle

Readjust load-equipment for march order
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Move tactically 2

React to enemy fire

Acquire targets

Engage enemy

Move tactically 3

Junctionl

Junction2

Junction3

Use signaling techniques

Conduct the maneuver of a squad

Walk

Orient a map

Navigate form one point to another

Select a movement route

Maintain weapon ready for combat

Maintain all-around security

Evaluate terrain for cover & concealment

Maintain noise & light discipline

Identify ORP features(s)

Determine location on the ground by terrain
association

Seek immediate cover-concealment

Soldier hit by enemy fire

Soldier killed by enemy fire

Locate general direction of enemy fire

Identify enemy position

Identify threat weapons

Report enemy information

Engage targets with an M16A2 rifle (suppres-
sive)

Move under direct fire

React to indirect fire

Select temporary fighting position

Search for target

Detect target

Identify target

Determine range to target
Select firing mode
Aim-sight weapon

Engage targets with an M16A2 rifle
Assess target damage
Target neutralized

Consolidate a squad

Reorganize a squad

Junctionl

Junction2

Junction3

Use signaling techniques

Conduct the maneuver of a squad
Walk

Orient a map
Navigate from one point to another
Select a movement route
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Seize objective

Consolidate

Maintain weapon ready for combat

Maintain all-around security

Evaluate terrain for cover & concealment

Maintain noise & light discipline

Identify ORP features(s)

Determine location on the ground by terrain
association

Recognize objective

Recognize maneuver route to objective

Move toward objective

Avoid hostile fire

Use cover and concealment

Junctionl

Fire pre-planned indirect fire target

Locate target for indirect fire

Call for indirect fire

Adjust indirect fire

Direct employment of smoke

Recognize when supporting fires have been
lifted

Assault objective

Fire weapon

Junction

Move through objective area

Verify all enemy have been neutralized

Evaluate a casualty
Report casualties
Report ammo status
Cross-level supplies

Land Warrior Squad Leader Movement to Contact-Attack Mission

Move tactically 1

Junctionl

Junction2

Junction3

Conduct the maneuver of a squad
Walk

Orient a map

Navigate from one point to another
Select a movement route

Maintain weapon ready for combat
Maintain all-around security
Evaluate terrain for cover & concealment
Maintain noise & light discipline
Identify ORP feature(s)

Determine location on the ground
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Move over, around obstacles

Move tactically 2

React to enemy fire

Acquire targets

Engage enemy

Move tactically 3

Recognize obstacle

Determine how obstacle will be negotiated
Adjust load-equipment for negotiation
Negotiate obstacle

Readjust load-equipment for march order

Junctionl

Junction2

Junction3

Conduct the maneuver of a squad
Walk

Orient a map

Navigate from one point to another
Select a movement route

Maintain weapon ready for combat
Maintain all-around security
Evaluate terrain for cover & concealment
Maintain noise & light discipline
Identify ORP feature(s)

Determine location on the ground

Seek immediate cover-concealment

Soldier hit by enemy fire

Soldier killed by enemy fire

Locate general direction of enemy fire

Identify enemy position

Identify threat weapons

Report enemy information

Engage targets with modular weapon (suppres-
sive)

Move under direct fire

React to indirect fire

Select temporary fighting position

Search for target

Detect target

Identify target
Determine range to target
Query IFF

Select firing mode
Aim-sight weapon

Engage targets with modular weapon
Assess target damage
Target neutralized

Consolidate a squad

Reorganize a squad

Junctionl

Junction2

Junction3

Conduct the maneuver of a squad
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Seize objective

Consolidate

Communicate

Walk

Orient a map

Navigate from one point to another
Select a movement route

Maintain weapon ready for combat
Maintain all-around security

Evaluate terrain for cover & concealment
Maintain noise & light discipline

Identify ORP feature(s)

Determine location on the ground

Recognize objective

Recognize maneuver route to objective

Move toward objective

Avoid hostile fire

Use cover and concealment

Junctionl

Fire pre-planned indirect fire target

Locate target for indirect fire

Use laser rangefinder to forward target
location

Call for indirect fire

Adjust indirect fire

Direct employment of smoke

Recognize when supporting fires have been
lifted

Assault objective

Fire weapon

Junction

Move through objective area

Verify all enemy have been neutralized

Evaluate a casualty
Report casualties
Report ammo status
Cross-level supplies

Communicate using computer-radio

Current Equipment Squad Leader Reconnaissance Mission

Put on NBC protective garments

Move to ORP1

Put on M-40 protective mask
Put on NBC overgarment

Put on NBC boots

Put on NBC gloves

Junctionl

Junction?2

Junction3

Use signaling techniques

Conduct the maneuver of a squad
Walk

Orient a map
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Occupy ORP1

Reconnoiter zone using fan method

Disseminate recon information

Move to ORP2

Occupy ORP2

Navigate from one point to another

Select a movement route

Maintain weapon ready for combat

Maintain all-around security

Evaluate terrain for cover & concealment

Maintain noise & light discipline

Identify ORP feature(s)

Determine location on the ground by terrain
association

Use challenge and password

Assume covered and concealed position
Observe assigned sector for enemy activity
Listen for enemy activity

Maintain noise & light discipline

Walk

Follow assigned recon route

Use cover and concealment

Search for enemy activity

Maintain noise & light discipline

Use M8/M9 detector paper to identify
chemical agent

Mark NBC contaminated area

Drink water while in MOPP4

Use latrine while wearing MOPP4

Recognize and react to chemical agent

Disseminate recon information

Junctionl

Junction2

Junction3

Use signaling techniques

Conduct the maneuver of a squad

Walk

Orient a map

Navigate from one point to another

Select a movement route

Maintain weapon ready for combat

Maintain all-around security

Evaluate terrain for cover & concealment

Maintain noise & light discipline

Identify ORP feature(s)

Determine location on the ground by terrain
association

Use challenge and password

Assume covered and concealed position
Observe assigned sector for enemy activity
Listen for enemy activity

Maintain noise & light discipline
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Remove NBC protective garments

Locate objective area

Observe and record PIR

Decontaminate skin and personal equipment
Remove and store M-40 protective mask
Remove NBC gloves

Remove NBC boots

Remove NBC overgarment

Locate objective area

Observe terrain

Record information about terrain
Observe enemy activity (SALUTE)
Record information about enemy activity

Land Warrior Squad Leader Reconnaissance Mission

Put on NBC protective garments

Move to ORP1

Occupy ORP1

Reconnoiter zone using fan method

Put on XM-47 protective mask
Put on NBC shell garment

Put on NBC gaiters

Put on NBC gloves

Junctionl

Junction2

Junction3

Conduct the maneuver of a squad
Walk

Orient a map

Navigate from one point to another
Select a movement route

Maintain weapon ready for combat
Maintain all-around security
Evaluate terrain for cover & concealment
Maintain noise & light discipline
Identify ORP feature(s)

Determine location on the ground

Use challenge and password

Assume covered and concealed position
Observe assigned sector for enemy activity
Listen for enemy activity

Maintain noise & light discipline

Walk

Follow assigned recon route

Use cover and concealment

Search for enemy activity

Maintain noise & light discipline

Use M8/M9 detector paper to identify
chemical agent

Mark NBC contaminated area

Drink water while in MOPP4

Use latrine while Wearing MOPP4

Recognize and react to chemical agent
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Disseminate recon information Disseminate recon information

Move to ORP2 Junctionl
Junction?2
Junction3
Conduct the maneuver of a squad
Walk
Orient a map
Navigate from one point to another
Select a movement route
Maintain weapon ready for combat
Maintain all-around security
Evaluate terrain for cover & concealment
Maintain noise & light discipline
Identify ORP feature(s)
Determine location on the ground

Occupy ORP2 Use challenge and password
Assume covered and concealed position
Observe assigned sector for enemy activity
Listen for enemy activity
Maintain noise & light discipline

Remove NBC protective garments Decontaminate skin and personal equipment
Remove and store XM-47 protective mask
Remove NBC gloves
Remove NBC Gaiters
Remove NBC shell garment

Locate objective area Locate objective area

Observe and Record PIR Observe terrain
Record information about terrain
Observe enemy activity (SALUTE)
Record information about enemy activity

Communicate Communicate using computer-radio

Equipment Distribution

The next step in the development of the HARDMAN III Land Warrior System models
was the determination of the distribution of equipment for both the squad member and squad
leader, with both current and Land Warrior equipment. This process was important in that it
helped establish the different loads for use in the analyses as well as ensure that the analysts
were familiar with all equipment and capabilities. Additionally, this process helped to ensure
that tasks associated with particular items of equipment were accounted for in the mission
models. First a detailed description of all Land Warrior equipment is provided. Of this
equipment, the wiring harness and software subsystem are assumed to be accounted for by the
weights of the various Land Warrior components themselves and the computer-radio subsystem,
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respectively, and therefore are not listed in the equipment distributions for the squad member and
squad leader shown in Tables 5 and 6 (see pages 40 through 45). The video processor and audio
amplifier are accounted for by the computer-radio subsystem, and the headset-microphone is
accounted for by the integrated helmet assembly subsystem; these components are likewise not
listed in Tables 5 and 6.

Table 5

Current and Land Warrior Equipment and Weight Distribution for the Squad Member

Weight Weight
Current equipment (Ib) Land Warrior equipment (Ib) Mission*
Weapons
Rifle, M16A2 with 30 rounds 8.9 Modular weapon with 30 Rounds 8.9 BAR
Cleaning kit, weapons 0.5 Cleaning kit, weapons 0.5 BAR
Bayonet, M9 with scabbard 1.8 Bayonet, M9 with scabbard 1.8 BAR
Ammunition
Magazine, 30 rounds, 5.56 mm 6.6 Magazine, 30 rounds, 5.56 mm 6.6 BAR
6 )
Grenade, hand, fragmentation 2  Grenade, hand, fragmentation 2 BAR
(2) (2)
Antitank (AT) weapon (LAW) 5.2 AT weapon (LAW) 5.2
Mine, Claymore 3.5 Mine, Claymore 3.5 B
Land Warrior equipment
Sight, night vision PVS/4 3.5 Thermal weapons sight (TWS) 4.5 BAR
Visible laser aiming light 0.55****  BAR
Close combat optic 1.5 BAR
Computer-radio subsystem 4.25 BAR
Intrasquad radio communications 0.25 BAR
security (COMSEC)
Global positioning system (GPS) 0.25 BAR
receiver
Remote input pointing device 0.25 BAR
Helmet, personal armor system 3.5 Integrated helmet assembly sub- 4.5 BAR
for ground troops (PASGT) system
Night display/I> 1 BAR
Glasses, ballistic 0.2 Ballistic and laser eye protection 0.2 BAR
Vest, PASGT 8.5 Modular body armor 7.75 BAR -
Laser detector 0.5 BAR
Combat identification transponder 1 BAR
Personal equipment
Load-bearing equipment (LBE) 2.7 Land Warrior (LW) fighting load, 2.7 BAR
with first aid kit load-carrying equipment (LCE)
LW approach march load LCE**
Backpack, internal frame*** 8 LW sustainment load LCE***
Net, camouflage*** 0.3 Net, camouflage*** 0.3
Matches, box 0.2 Matches, box 0.2 BAR
Watch, wrist 0.3 Watch, wrist 0.3 BAR
Compass, Lensatic 0.2 Compass, Lensatic*** 0.2 BAR
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Flashlight 0.8 Flashlight 0.8 BAR
Kit, first aid*** 1.1 Kit, first aid*** 1.1
Entrenching tool & carrier*** 2.5 Entrenching tool & carrier*** 2.5
Sleeping bag*** 7  Sleeping bag, modular, patro]l bag*** 4.5
Mat sleeping*** 1.25 Mat sleeping*** 1.25
Toilet articles, personal*** 2.5 Toilet articles, personal*** 2.5
Towel, brown*** 0.4 Towel, brown*** 0.4
Face paint, camouflage 0.1 Face paint, camouflage 0.1 BAR

Food and water
Meal, ready-to-eat (MRE) 1.5 Meal, ready-to-eat (MRE) 1.5 BAR
Pogey bait*** 1.5 Pogey bait*** 1.5
Canteen, 1 quart with water 3.4 Canteen, 1 quart with water 3.4 BAR
Canteen, 2 quart with water*** 6.7 Canteen, 2 quart with water*** 6.7
Tablets, water purification 0.1 Tablets, water purification 0.1 BAR

Clothing
Cap, woodland 0.3 Cap, woodland 0.3
Battle dress uniform (BDU) Coat 2.1 Coat, advanced combat uniform** 2.1 BAR
BDU trousers 1.7 Trousers, advanced combat 1.7 BAR
uniform**
Drawers, man's, cotton 0.1 Drawers, man's, cotton 0.1 BAR
Undershirt, man's, cotton 0.1 Undershirt, man's, cotton 0.1 BAR
Boots, combat, leather 4.1 Boots, combat, leather 4.1 BAR
Socks, man's, cushion 0.8 Socks, man's, cushion 0.8 BAR
Glove, shells, leather 0.2 Glove, shells, leather 0.2 BAR
Glove, insert, wool 0.2 Glove, insert, wool 0.2 BAR
Coat, cold weather 3.2 Coat, cold weather 3.2 AB
Liner, cold weather 0.86 Liner, cold weather 0.86 BAR
Poncho, wet weather 1.5 Poncho, wet weather 1.5 BAR
Liner, wet weather*** 1.5 Liner, wet weather*** 1.5
NBC Protection equipment
NBC mask M-40 3.8 Protective mask, XM-47 3.8 R
Chemical suit lightweight 6.2 Lightweight battledress over- 4.2 R
garment
Chemical biological (CB) gloves 0.3 CB gloves 0.4 R
(14mil)

Overshoes, green vinyl (GV) 3.2 CB foot covers 4.4 R
CB helmet cover 0.1 CB helmet cover 0.1 R
Chemical detector paper M8/M9 0.5 Chemical detector paper M8/M9 0.5 R
Decontamination kit, M258 0.3 Decontamination kit, M258 0.3 R
Detector card, M256 0.2 Detector card, M256 0.2 R
Antidote injector, Mark I 0.495 Antidote injector, Mark I 0.495 R
Miscellaneous equipment

Battery, LW computer-radio (2) 4 BAR

*Carried on: B-night ambush mission, A-movement to contact-attack mission, R-reconnaissance
mission. Those items with no mission listed were shown in various sources that were not required for

these missions.

**Approach march load - These items are not carried on the mission.
***Sustainment load - These items are not carried on the mission.

40

*%k% Assumed value




Table 6

Current and Land Warrior Equipment and Weight Distribution for the Squad Leader

Weight Weight
Current equipment (Ib) Land Warrior equipment (Ib) Mission*
Weapons
Rifle, M16A2 with 30 rounds 8.9 Modular weapon with 30 rounds 8.9 BAR
Cleaning kit, weapons 0.5 Cleaning kit, weapons 0.5 BAR
Bayonet, M9 with scabbard 1.8 Bayonet, M9 with scabbard 1.8 BAR
Ammunition
Magazine, 30 rounds, 5.56mm (6) 6.6 Magazine, 30 rounds, 5.56mm (6) 6.6 BAR
Grenade, hand, fragmentation (2) 2 Grenade, hand, fragmentation (2) 2 BAR
Grenade, smoke, red-green 2.8 Grenade, smoke, red or green 2.8 BAR
Signal rocket, white star 0.5 _Signal rocket, white star 0.5 BAR
Land Warrior equipment
Sight, night vision PVS/4 3.5 Thermal weapons sight (TWS) 4.5 BAR
Laser rangefinder-digital compass 1 BAR
Infrared (IR) laser aiming light, 0.5 B
AN/PAQ-4B
Visible laser aiming light 0.55***%*  BAR
Close combat optic 1.5 BAR
Video camera unit 0.375 BAR
Computer-radio subsystem 4.25 BAR
Intrasquad radio communications 0.25 BAR
security (COMSEC)
Global positioning system (GPS) 0.25 BAR
receiver
Remote input pointing device 0.25 BAR
Intersquad radio 1 BAR
Intersquad radio COMSEC 0.25 BAR
Keyboard 1 BAR
Hand-held flat panel display 1.5 BAR
Helmet, personal armor system 3.5 Integrated helmet assembly 4.5 BAR
for ground troops (PASGT) subsystem
Night display/I2 1 BAR
Glasses, ballistic 0.2 Ballistic and laser eye protection 0.2 BAR
Vest, PASGT 8.5 Modular body armor 7.75 BAR
Laser detector 0.5 BAR
Combat identification 1 BAR
transponder
Personal equipment
Load-bearing equipment (LBE) 2.7 Land Warrior (LW) fighting load 2.7 BAR
with first aid kit load-carrying equipment (LCE)
LW approach march load LCE**
Backpack, int frame*** 8 LW sustainment load LCE***
Net, camouflage*** 0.3  Net, camouflage*** 0.3
Knife, personal 0.4 Knife, personal 0.4 BAR
Matches, box 0.2 Matches, box 0.2 BAR
Watch, wrist 0.3 Watch, wrist 0.3 BAR
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Compass, Lensatic 0.2 Compass, Lensatic*** 0.2 BAR
Flashlight 0.8 Flashlight 0.8 BAR
Kit, first aid*** 1.1  Kit, first aid*** 1.1
Bag, waterproof*** 0.75 Bag, waterproof*** 0.75
Entrenching tool & carrier*** 2.5 Entrenching tool & carrier*** 2.5
Sleeping bag*** 7  Sleeping bag, modular, patrol bag*** 4.5
Mat sleeping*** 1.25 Mat sleeping*** 1.25
Toilet articles, personal*** 2.5 Toilet articles, personal*** 2.5
Towel, brown*** 0.4 Towel, brown*** 0.4
Face paint, camouflage 0.1 Face paint, camouflage 0.1 BAR
Food and water
Meal, ready-to-eat (MRE) 1.5 Meal, ready-to-eat (MRE) 1.5 BAR
Pogey bait*** 1.5 Pogey bait*** 1.5
Canteen, 1 quart with water 3.4 Canteen, 1 quart with water 3.4 BAR
Canteen, 2 quart with water*** 6.7 Canteen, 2 quart with water*** 6.7
Tablets, water purification 0.1 Tablets, water purification 0.1 BAR
Clothing
Cap, woodland*** 0.3 Cap, woodland*** 0.3
Battle dress uniform (BDU) coat 2.1 Coat, advanced combat uniform BAR
BDU trousers 1.7 Trousers, advanced combat uniform JTX* BAR
Drawers, man's, cotton 0.1 Drawers, man's, cotton 0.1 BAR
Undershirt, man's, cotton 0.1 Undershirt, man's, cotton 0.1 BAR
Boots, combat, leather 4.1 Boots, combat, leather 4.1 BAR
Socks, man's, cushion 0.8 Socks, man's, cushion 0.8 BAR
Glove, shells, leather 0.2 Glove, shells, leather 0.2 BAR
Glove, insert, wool 0.2 Glove, insert, wool 0.2 BAR
Coat, cold weather 3.2 Coat, cold weather 3.2 BAR
Liner, cold weather 0.86 Liner, cold weather 0.86 AB
Poncho, wet weather 1.5 Poncho, wet weather 1.5 BAR
Liner, wet weather*** 1.5 Liner, wet weather*** 1.5
C Protection Equipment
NBC mask M-40 3.8 Protective mask, XM-47 3.8 R
Chemical suit lightweight 6.2 Lightweight battledress overgarment 4.2 R
Chemical biological (CB) gloves 0.3 CBgloves : 0.4 R
(14mil)
Overshoes, green vinyl (GV) 3.2 CB foot covers 4.4 R
CB helmet cover 0.1 CB helmet cover 0.1 R
Chemical detector paper M8/M9 0.5 Chemical detector paper M8/M9 0.5 R
Decontamination kit, M258 0.3 Decontamination kit, M258 0.3 R
Detector card, M256 0.2 Detector card, M256 0.2 R
Antidote injector, Mark I 0.495 Antidote inje