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FOREWARD 

This document has been prepared for the Federal Advisory Committee for the Development of 
Innovative Technologies, in cooperation with: 

Department of Defense Explosives Safety Board 
Naval Explosive Ordnance Disposal Technology Division 
United States Army Environmental Center 
PRC Environmental Management, Inc. 

The Committee is comprised of representatives from the Western Governors' Association, Department 
of Defense, Department of Energy, Environmental Protection Agency, and Department of the Interior. 
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1.0     BACKGROUND INFORMATION 

More than 11 million acres of U.S. government property across the country contain some form of 
unexploded ordnance (UXO) as a result of weapons system testing and troop training activities 
conducted over the past century at Department of Defense (DoD) sites. After a worldwide study in 
1994, the United Nations declared UXO to be the second leading cause of preventable death in the 
world, estimating that 20,000 civilians lose their lives each year as a result of encountering some form 
of UXO. 

DoD is responsible for the management of thousands of military installations and other defense sites 
throughout the United States and overseas. The downsizing of DoD and the closure of military bases 
over the past decades have yielded about 1,900 formerly used defense (FUD) sites and 130 base 
realignment and closure (BRAC) sites. DoD installations now face many unique environmental 
problems, one of which is the presence of UXO. UXO is unique because it poses immediate or 
imminent danger of explosion and loss of life and property. 

The problems associated with UXO are compounded by other factors. For example, the topography, 
geology, and current uses of UXO sites vary greatly, as do the quantities and types of UXO present. 
Many FUD and BRAC sites are being used as farmlands, others are wildlife refuges, and still others 
have been developed for residential and other public and private uses. Additionally, many active DoD 
installations are conducting installation restoration programs to eliminate or minimize UXO hazards. 
Many active and formerly used installations include rugged terrain as well as areas that are heavily 
concentrated not only with UXO, but with natural and manmade debris that makes UXO 
characterization and remediation difficult. 

The scope of the UXO problem and the associated hazards to DoD personnel and the public have 
created the need for advanced UXO identification, characterization, and remediation technologies. 
According to the 1994 Tri-Service Strategic Plan, each service ranked UXO compliance problems 
among their highest priorities. 

DoD has become increasingly aware of the need to accurately and reliably assess areas containing UXO 
and to economically characterize and remediate these areas before their reuse. The current technique 
for UXO characterization typically involves conducting visual surface sweeps. This technique is labor- 
intensive, costly, and dangerous, and has been statistically proven to detect only about 40 percent of the 
UXO actually present. Available clearance options are limited by personnel safety concerns. 

In November 1994, the U.S. Army Environmental Center (USAEC) sponsored a meeting for those 
who use UXO clearance technology to better define tri-service needs and priorities. The principal 
conclusions drawn at the meeting were as follows: 

• Proven technology is needed to address surface and subsurface UXO. 

• An interaction of various technologies (sensors, sensor platforms, and navigation and 
data analysis techniques) are needed for complete, accurate, and reliable site 
characterization. 
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• UXO discrimination algorithms need to be enhanced, field-tested, validated, and 
implemented. 

• New techniques and technologies are needed for UXO remediation; remote or 
autonomous systems are desirable to minimize hazards to personnel and improve 
remediation efficiency. 

• Underwater UXO detection, identification, mapping, and remediation systems are 
needed. 

• Automated, standard methods need to be employed to track (from deployment through 
cleanup to disposal) and document all UXO-related information. 

The purpose of this publication is to: (1) outline the scope of the UXO problem; (2) present the basic 
types, characteristics, deployment methods, and hazards associated with UXO that may be found in the 
U.S.;' (3) provide a resource directory of selected private, federal, and academic organizations that may 
provide UXO-related equipment and services; and (4) provide a limited list of UXO-related 
publications and conferences. This information is intended to facilitate communication between 
interested parties so that resources may be shared and the problems associated with UXO clearance can 
be better addressed. 
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2.0     ORDNANCE GUIDE 

2.1       OVERVIEW OF UXO 

DoD defines "explosive ordnance" as any munition, weapon delivery system, and ordnance item that 
contains explosives, propellants, and chemical agents.  UXO consists of these same items after they 
(1) are armed or otherwise prepared for action, (2) are launched, placed, fired, or released in a way 
that they cause hazards, and (3) remain unexploded either through malfunction or design. 

A person's ability to recognize a UXO is the first and most important step in reducing the risk posed by 
a UXO hazard. This section presents information on the most common types of UXO and how it may 
be found in the field. 

2.2       TYPES OF UXO 

In the past century, all shapes, sizes, and types of explosive ordnance have been used in the U.S. for 
weapons system testing and troop training activities.  The following types of UXO are most likely to be 
encountered on active DoD sites and FUD and BRAC sites: 

Small arms munitions 
Hand grenades 
Projectiles 
Mortars 
Projected grenades 
Rifle grenades 
Submunitions 
Bombs 
Guided missiles 
Rockets 

Ordnance is color-coded during manufacturing for identification purposes.  However, color markings 
cannot be relied upon to identify UXO—markings can be altered or removed by weather or exposure to 
the environment. .The following sections describe the basic features and characteristics associated with 
each general type of UXO.  Additional information can be found in Unexploded Ordnance (UXO) 
Procedures (U.S. Army 1994). 
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SMALL ARMS MUNITIONS 

Small arms munitions contain projectiles that are 0.5 inches or less in caliber and no longer than 
approximately 4 inches. They are fired from various sizes of weapons, such as pistols, carbines, rifles, 
automatic rifles, shotguns, and machine guns.  Generally, the shell casings of small arms munitions are 
made from brass or steel and contain lead, steel, depleted uranium, incendiary material, or tracer 
material.  Small arms munitions contain projectiles that are typically copper or lead.  Although the 
hazards associated with these UXO are much less than for other munitions, unexploded small arms 
munitions may explode if thrown into a fire or struck with a sharp object such as a nail.  Figure 1 
illustrates various small arms munitions. 
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Figure 1    Various small arms munitions 
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HAND GRENADES 

Hand grenades are classified according to type, use, and function. They may be encountered because 
of their small size and frequent use.  Grenades may be used as antipersonnel, antitank, smoke, 
incendiary, chemical, target practice, and illumination weapons.  All hand grenades have three main 
parts: a body, a fuze with a pull ring and safety clip assembly, and a filler.  They are small explosive- 
or chemical-type munitions that are designed to be thrown at short range.  Figures 2 and 3 show 
various types of grenades. 

Fragmentation grenades are the most common type of grenade used. They have a metal or plastic body 
filled with an explosive material. When the filler explodes, the body of the grenade or a metal 
fragmentation sleeve breaks into small, lethal, high-velocity fragments. These grenades use a 
pyrotechnic delay fuze that functions 3 to 5 seconds after the safety lever is released.  Other grenades 
may be made of metal, plastic, cardboard, or rubber and may contain explosives, white phosphorus, 
chemical agents, or illumination flares, depending on their intended use.  Most use a burning delay 
fuze that functions 3 to 5 seconds after the safety lever is released, but some are activated instantly 
when the lever is released (smoke grenades). 
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Figure 3 Various hand grenades 
Figure 2   High-explosive (HE) fragmentation 
grenade 
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PROJECTILES 

Projectiles range from 0.8 inches (or less than 1 inch) to 16 inches in diameter and from 2 inches to 
4 feet in length.  Fillers may include antipersonnel munitions, high-explosive, high-explosive antitank, 
high-explosive plastic, high-explosive ejection, illuminating, smoke, and white phosphorus.  All 
projected ordnance is fired from some type of launcher or gun tube.   Projected ordnance falls into the 
following subgroups: artillery projectiles, mortars, rockets, guided missiles, rifle grenades, and drill 
ammunition (drill ammunition is assembled with inert materials and is used as a training device or for 

testing only). 

Projectile fuzes can be located in the nose or in the base.  Like rockets, projectiles may be stabilized 
during flight by fins or bands fixed around the circumference of the projectile.  Figures 4 through 7 
show various types of projectiles. Projectiles such as riot-control agents, illumination, and high- 
explosive ejection, will produce empty shells once their canister, illumination flare, or shrapnel has 

been expended. 

»r,jj< e a * a s Afi & 

Figure 5 Fin-stabilized projectiles: 90mm 
(front) and 120mm high-explosive antitank 
(HEAT) (rear) 
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Figure 4 Various spin-stabilized projectiles 

X!   w y 
Figure 6   Folding-fin stabilized high-explosive 
antitank (HEAT) projectiles 
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Figure 7   106mm high-explosive antitank 
(HEAT) recoilless rifle projectile 
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MORTARS 

Mortars range from approximately 1 inch to 11 inches in diameter and can be filled with explosives, 
toxic chemicals, white phosphorus, or illumination flares.  Mortars generally have thinner metal casing 
than projectiles, but use the same types of fuzing and stabilization.  Figures 8 through 10 show various 
types of mortars. 

»1   2 3 4 5  6 7  8 Q/lO-n.ia.. 

Figure 8   Various fin-stabilized mortars: 60mm 
and below 
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Figure 9   Spin-stabilized mortars 

Figure 10   Fin-stabilized mortars: 81mm and 
120mm 
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PROJECTED GRENADES 

The most commonly used projected grenade is the 40 millimeter (40mm) grenade.  This grenade is also 
among the most commonly found UXO items. The 40mm grenade is about the same size and shape as 
a chicken egg, as shown in Figure 11. The 40mm grenade contains high explosives and uses a variety 
of fuzes, including some of the most sensitive internal impact fuzing systems.  Because of their 
relatively small size, 40mm grenades are easily concealed by vegetation.  They are extremely 
dangerous and can explode is moved or handled. 

Figure 11   40mm high-explosive (HE) projected 
grenade 

RIFLE GRENADES 

Rifle grenades look like mortars and range from about 9 to 17 inches in length.  They may be filled 
with high explosives, high-explosive antitank (shaped charge), white phosphorus, riot-control agent, 
illumination flares, or chemicals that produce colored smoke. Rifle grenades are fired from standard 
infantry rifles. They have an opening at the far end of a tube near the fin assembly that allows the rifle 
grenade to be placed on the barrel of a rifle.  Rifle grenades rely on impact fuzing, which is located on 
the nose or internally behind the warhead.  Figures 12 and 13 show various types of rifle grenades. 

Figure 12   M9A1 high-explosive antitank 
(HEAT) rifle grenade 

T1 2 3 45 6 7 8 9101112 

Figure 13 Various rifle grenades 
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SUBMUNITIONS 

Submunitions include bomblets, grenades, and mines filled with explosives or chemical agents. They 
may be antipersonnel, antimateriel, antitank, dual-purpose, incendiary, or chemical submunitions. 
Submunitions are typically spread over a large area by aircraft dispensers, missiles, rockets, or artillery 
projectiles. Each of these delivery systems disperses the submunitions while still in flight, scattering the 
submunitions over an area. 

Submunitions are activated in a variety of ways, depending on their intended use.  Some are activated 
by pressure, impact, movement, or disturbance.  Others are activated in flight or when they come near 
metallic objects.  Some submunitions contain a self-destruct fuze as a backup.  The self-destruct time 
can vary from a couple of hours to several days. Warning: Submunitions are extremely hazardous 
because even very slight disturbances can cause them to explode.  Some types of submunitions require 
stabilization to hit the target straight on.  Stabilization can be provided through an arming ribbon, 
parachute, or fin assembly.  Figures 15 through 17 show a variety of submunitions. 

^«^'Äg'trfiÄ'ftÄi 
Figure 16   Antipersonnel (APERS)/antimateriel 
(AMAT) submunitions 

Figure 15   Antimateriel (AMAT)/antitank (AT) 
submunitions (conventional) 

jajjCMM-tl. M&M 
Figure 17   Area-denial submunitions: area- 
denial artillery munition (ADAM) (left), remote 
antiarmor mine system (RAAMS) (middle), and 
bomb live unit (BLU)-54/B (right) 

Figure 18   Antipersonnel (APERS)/antimateriel 
(AMAT) submunitions (conventional) 
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BOMBS 

Bombs range in weight from 1 to 3,000 pounds and in length from 3 to 10 feet.  Generally, all bombs 
have the same components - a metal container, a fuze with a booster, and a stabilizing device. The 
metal container, or bomb body, holds the explosive or chemical filler and may consist of one piece or 
multiple pieces.' Bombs are divided into four principle groups: high-explosive, fire and incendiary, 
dispenser and cluster, and special-purpose weapons. They also come as practice bombs that are used 
for pilot training and contain inert materials and spotting charges.  Figures 19 through 21 show various 
types of bombs. 

Bombs use either mechanical or electrical fuzes, typically located in the nose or tail section, either 
internally or externally.  Mechanical fuzes are generally armed by some type of arming vane. The 
arming vane operates like a propeller to line up all the fuze parts and thus arm the fuze. The fuzes may 
be configured as impact, proximity, or delay. Bombs are stabilized during flight by fin or parachute 
assemblies attached to the rear section of the bomb. These assemblies often detach from the bomb after 

impact. 

m> 
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Figure 19 Various general purpose (GP) bombs 

Figure 21   Bomb dummy unit (BDU)-33, 25-lb 
practice bomb (may contain a spotting charge) 

Figure 20 Old style bomb, 1930 to 1960s 
(boxed fins) 
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ROCKETS 

A rocket uses gas pressure from rapidly-burning material (propellant) to transport a payload (warhead) 
to a desired location. Rockets can range from 37 to more than 380 millimeters in diameter 
(approximately IV2 to 15 inches), and they can vary from 1 foot to over 9 feet in length. All rockets 
consist of a warhead section, a motor section, and a fuze.  They are unguided after launch and are 
stabilized during flight by canted nozzles at the base of the motor or fins attached to the motor. 
Figures 22 and 23 show various types of rockets. 

The warhead section of the rocket is the portion that produces the intended effect; it can be filled with 
explosives, toxic chemicals, white phosphorus, submunitions, riot-control agent, or illumination flares. 
Fuzes may be located in the nose of the rocket or internally between the warhead and motor.  The 
fuzing on rockets can be impact, time-delay, or proximity fuzing. Impact fuzes function when they hit 
the target.  Delay fuzes contain an element that delays explosion for a fixed time after impact. 
Proximity fuzes are intended to function when the rockets reach a predetermined distance from the 
target.  Caution: Do not approach—proximity fuzing may activate, causing the rocket warhead to 
explode.  Also, fired rockets may still contain residual propellant that could ignite and burn violently. 

Figure 22   Fin-stabilized high-explosive 
antitank (HEAT) rockets 

M72A3 TACTICAL ROCKET 

M72E4 TACTICAL ROCKET 

Figure 23   Lightweight multipurpose assault 
weapons 
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GUIDED MISSILES 

Guided missiles are similar to rockets (see Figures 24 and 25); however, they are guided to their target 
by various guidance systems.  Some are wire-guided, and others are guided by internal or external 
radar or video.  Guided missiles are usually stabilized by fins controlled by internal electronics. 
Internal proximity fuzes are used in guided missiles, which makes approaching them extremely 
dangerous. Also, fired guided missiles may still contain residualpropellant that could ignite and burn 

violently. 

Figure 24   Tube-launched, optically-tracked, 
wire-guided (TOW) guided missile 
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Figure 25 Dragon guided missile 
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2.3 GLOSSARY OF ORDNANCE-RELATED TERMS 

This glossary defines ordnance-related terms. 

antimateriel: A weapon system or ordnance item designed specifically to destroy equipment or 
materials other than personnel. 

antipersonnel:  A weapon system or ordnance item designed specifically to destroy or disrupt 
personnel. 

artillery: A complete projectile-firing weapon consisting of cannon or missile launcher on suitable 
carriage or mount.  Field artillery cannons are classified according to caliber as light, medium, heavy, 
and very heavy. 

antitank:   A weapon system or ordnance item designed to be used against tanks. 

bomb:   1.  Explosive or other lethal agent, together with its container or holder, which may be planted 
or thrown by hand, dropped from an aircraft, or projected by some other slow-speed device and used 
to destroy, damage, injure, or kill. 2. Anything similar to this object in appearance, operation, or 
effect, as a leaflet bomb, smoke bomb, or photoflash bomb.  3. Bomb designed to be dropped from an 
aircraft, carrying either a high-explosive or other agent, and normally detonated on contact or by a 
timing device. 

booster:   1. A high-explosive element sufficiently sensitive so as to be actuated by small explosive 
elements in a fuze or primer and powerful enough to cause detonation of the main explosive filling. 
2.  An auxiliary or initial propulsion system which travels with a missile or aircraft and which may or 
may not separate from the parent craft when its impulse has been delivered. 

caliber:  The diameter of a projectile, gun bore, or launching tube; usually expressed in millimeters or 
inches. 

casing:  The fabricated outer part of ordnance designed to hold an explosive charge and the mechanism 
required to fire this charge. 

canister:  A special, short-range antipersonnel projectile consisting of a light sheet-metal casing that is 
loaded with preformed submunitions such as small steel balls. The casing is designed so that rotation 
causes it to open at, or just beyond, the muzzle of the gun, dispersing submunitions in a cone shape. 

cartridge-actuated device:  See "propellant-actuated device." A device that employs the gases 
produced by burning propellants to perform a mechanical action other than the propelling of a 
projectile.  These devices are compact packages that can be mechanically, electrically, or gas triggered. 
They usually have self-contained power sources which supply mechanical energy in the form of 
recilinear or rotary motion; the power source is frequently in the form of a special cartridge. 

deflagrate:  To burn rapidly with intense heat and sparks being generated. 
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detonation: Classified as an explosion. It is a chemical reaction that propagates with such rapidity that 
the rate of advance of the reaction zone into the unreacted material exceeds that velocity of sound in the 

unreacted material. 

dispenser:  An item designed to be mounted, but not permanently fixed, on aircraft to carry and eject 

small ordnance. 

electromagnetic induction:  Transfer of electrical power from one circuit to another by varying the 

magnetic linkage. 

electromagnetic radiation:  Consists of waves of electrical energy at radio transmission frequencies. 
These waves are radiated in a line-of-sight from the antennas of electronic devices that transmit radio, 
radar, television, or other communication or navigation radio frequency signals.  The energy is usually 
equally radiated in all directions; however, certain types of antennas focus the energy, transmitting it in 

a single direction or sector. 

explosive:     See "detonation."  A substance or mixture of substances that may be made to undergo a 
rapid chemical change without an outside supply of oxygen, with the liberation of large quantities of 
energy generally accompanied by the evolution of hot gases.  Explosives are divided into two classes: 
high explosives and low explosives, according to their rate of reaction in normal usage. 

explosive ordnance disposal:  The detection, identification, field evaluation, rendering safe, recovery, 
evacuation, and disposal of explosive ordnance that has been fired, dropped, launched, projected, or 
placed in such a manner as to constitute a hazard to operations, installations, personnel, or materiel.  It 
also includes the rendering safe and/or disposal of ordnance that has become hazardous or 
unserviceable by damage or deterioration when the disposal of such ordnance is beyond the capabilities 
of personnel normally assigned to the responsibility for routine disposition. 

flare:    1.  A pyrotechnic designed to produce a single source of intense light for illumination. 
2.  A pyrotechnic designed to produce infrared radiation of greater intensity than that produced by jet 
engine exhaust for a sufficient time to decoy and direct enemy heat-seeking missiles. 

fragmentation:  Term applied to ordnance indicating that it is primarily intended to produce a 
fragmentation effect. 

fuze:    1.  A device with explosive components designed to initiate a train of fire or detonation in 
ordnance by an action such as hydrostatic pressure, electrical energy, chemical, impact, mechanical 
time, or a combination of these.  2.  A nonexplosive device designed to initiate an explosion in 

ordnance. 

fuze, delay: Any impact fuze incorporating a means of delaying its action after contact with the target. 
Delay fuzes are classified to the length of time of the delay as follows: long, medium, and short delay. 

fuze, impact:  A fuze in which detonation is initiated by the force of impact and that usually functions 
instantaneously or after a short delay. 
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fuze, proximity:   A fuze wherein primary initiation occurs by remotely sensing the presence, distance, 
and/or direction of the target through the characteristics of the target itself or its environment. 

fuze, self-destruct:  A fuze designed to burst a projectile before the end of its flight. 

gradiometer:   Magnetometer for measuring the rate of change of a magnetic field. 

grenade:   Small fragmentation (defensive) or blast (offensive) ordnance, originally designed to be 
thrown by hand, but also designed to be projected from rifles, special launchers, and dispensing 
munitions. 

high explosive:   An explosive compound that normally detonates rather than deflagrates or burns and 
produces a pressure/shock wave. 

high-explosive ejection:  Ordnance (usually a projectile or rocket) that contains a submunitions 
payload. 

high-explosive incendiary: Ordnance that contains both an explosive compound and a flammable 
agent. The incendiary filler intensifies that level of fire and the thermal effects. 

igniter:    1.  Specially arranged charge of ready-burning composition used to assist the initiation of a 
propelling charge.  2.  Device containing such a composition which is used to amplify the initiation of a 
primer in the functioning of a fuze. 

illuminating:  Indicates that the ordnance is intended primarily for providing light of high intensity. 
Such ordnance usually contains a flare and may contain a parachute for suspension in the air. 

impact:  The striking of an object against another, as the striking of a projectile or bomb on the target 
or surface. 

incendiary:    Any flammable material that is used as a filler in ordnance intended to destroy a target by 
fire. 

inert:  Descriptive of the condition of ordnance, or components thereof, which contains no explosive, 
pyrotechnic, or chemical agent. 

live ordnance:    Ordnance containing explosives or active chemicals as distinguished from inert or drill 
ordnance. 

materiel: All items necessary for the equipment, maintenance, operation, and support of military 
activities without distinction as to their application for administrative or combat purposes; excludes 
ships or naval aircraft. 

misfire:    Failure to fire or explode properly or failure of a primer or the propelling charge of a 
projectile to function, wholly or in part. 
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mortar:    A muzzle-loading, indirect fire weapon with either a rifled or smooth bore.  It usually has a 
shorter range than a howitzer and employs a higher angle of fire. 

munition:   1.  Ordnance.   2.  Any and all supplies and equipment required to conduct warfare. 

ordnance:   1.  Military weapons collectively, along with ammunition and the equipment to keep them 
in good repair.  2.  Explosives, chemicals, pyrotechnics, and similar stores, e.g., bombs, guns and 
ammunition, flares, smoke, napalm. 

projectile:    An object projected by an applied exterior force and continuing in motion by virtue of its 
own inertia, as a bullet, bomb, shell, or grenade.  This also applied to rockets and to guided missiles. 

propellant:   An agent such as an explosive powder or fuel that can be made to provide the necessary 
energy for propelling ordnance. 

propellant-actuated device:   See "cartridge-actuated device." A device that employs the gases 
produced by burning propellants to perform a mechanical action other than the propelling of a 
projectile.  These devices are compact packages that can be mechanically, electrically, or gas triggered. 
They usually have self-contained power sources that supply mechanical energy in the form of 
rectilinear or rotary motion; the power source is frequently in the form of a special cartridge.  For this 
reason, the devices were formerly known as cartridge-actuated devices. 

pyrotechnic:    A mixture of chemicals when ignited is capable of reacting exothermically to produce 
light, heat, smoke, sound or gas, and may also be used to introduce a delay into an explosive train 
because of its known burning time.  The term excludes propellants and explosives. 

render safe procedure: That portion of an explosive ordnance disposal procedure that is designed to 
preclude the detonation or functioning of explosive ordnance, and which involves the application of 
special EOD techniques and tools to interrupt functions or separate essential components of the 

ordnance. 

rocket:    Unmanned, self-propelled ordnance, with or without a warhead, designed to travel above the 
surface of the earth and whose trajectory or course cannot be controlled during flight.  Excludes guided 
missiles and the like whose trajectory or course during flight can be controlled remotely by homing 
systems, or by inertia and/or programmed guidance from within. 

shaped charge:    A charge shaped so as to concentrate its explosive force in a particular direction. 

shell: 1.  A hollow metal projectile designed to be projected from a weapon, containing or intended to 
contain a high-explosive, chemical, atomic, or other charge. 2.  A shotgun cartridge or cartridge for 
artillery or small arms. 

shrapnel:    Small lead or steel balls contained in a shell with a small bursting charge that, when 
functioned by a fuze, projects or scatters the balls.  This is also applied to ordnance fragments. 

smoke:   1.  Suspension of small liquid or solid particles in air.  2.  Filling for ordnance.  3.  Intended 
to produce smoke used for cover or concealment. 
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spotting charge:   An explosive filler that produces a flash and smoke when detonated. This filler is 
often used in practice bombs so that observers have a visual reference for each impact location. 

submunition/missile:   Bombs, grenades, mines, and other small miscellaneous munition items that are 
dispensed from cluster bombs, cluster bomb unit (CBU) systems, modular weapon systems, and 
artillery dispensing rounds. 

target practice:   Ordnance used for training purposes.  The ordnance item may contain either small 
amounts of explosives or a small spotting charge. 

tracer:   A device that fits into or is attached to ordnance.  It normally contains a starting mixture and 
illuminant and leaves a trail of flame or smoke to show the trajectory of the ordnance. 

training device:   A device or item of ordnance, etc., designed or modified for use by a trainee in 
training. 

unarmed:   1.  Condition of a fuze (or other firing device) in which the necessary steps to put it in 
condition to function have not been taken. 2. Condition of the fuze when it is safe for handling, 
storage, and transportation. 

unexploded ordnance:   Explosive ordnance that has been primed, fuzed, armed, or otherwise 
prepared for action, and that has been fired, dropped, launched, projected, or placed in such a manner 
as to constitute a hazard to operations, installations, personnel, or material and remains unexploded 
either by malfunction or design or for any other cause. 

warhead:  That part of a missile, projectile, torpedo, rocket, or other munition that contains the 
explosive system, chemical or biological agents, or inert materials intended to inflict damage. 

white phosphorous:   A chemical that when exposed to air, burns spontaneously, producing dense 
clouds of white smoke. 
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COMMENTS AND SUGGESTIONS 

Comments, recommendations, and suggested changes are being solicited so that this document can be 
revised for future distribution. Please note your comments and recommendations below and send them 
to: 

Naval Explosive Ordnance Disposal Technology Division 
UXO Countermeasures Department 
Code 30U 
2008 Stump Neck Road 
Indian Head, Maryland 20640-5070 

For your convenience, the back of this page is self-addressed for mailing purposes. 

Name: . — 

Address: 

Daytime Phone: 

Comments and Suggestions: 

If you would like to be added to future publications of the UXO Reference Book, please send a 3- to 4- 
sentence description of your organization's experience as it relates to UXO, along with an appropriate 
project manager's name, address, telephone number, facsimile number, and e-mail address, to the 
address listed on the reverse side of this page. 
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