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SECTION Il INTRODUCTION

instructional technique: LE

Mathod of Instruction: Conference (GO
Instructor 1o Studeni Ratio is; 1. audianca
Time of Instructan: §.3 hours

Media: \Viewgraphs

Malreatar Show WGT 1. Tier I Depleled Uranium General Awaneness

Mole: Instructor must paraphrase or read this statement and siress the
imporiance of this kesson

Depleted uranium (DU} iz a dense, shghily radioactive metal used by the
U5 and other forces in munitions and armar and in other applications. DU has
properties similar 1o more famillar heavy metals such as lead and tungsten. Under
very limited conditions, soldiers could mhale of ingest DU “dust” and/or sustain DU
fragmant injuries that could result in DU intakes af levels exceeding US safaty
standards. Exercising précautions cutlined in this training will profect you against
DU and other heavy metals

Operation Desert Storm saw the first widespread battlefield use of DU in
both anti-armaor kinalic-energy penetrators, and in encased DU armor used to
bolster ihe survivability of M1A1 tanks. Usad in bath its offensive and defensive
roles, DU proved to ba far suparios to any other alternatives employed by friendly or
threal forces. By war's end, Irag had lost more than 4,000 tanks &nd armored
vehicles, while not a singe US tank. and fewer than half a dozen APCs, were lost
to hostile fire, That kind of effectiveness obviously did not go unnaticed, making it
likaty that potential adversaries will acquire and use DU mundions and ammor i
future conflicts

it is imporiant that sobdiers recognize the sharp distinction betwean the
gcute, possibly tethal nuclear, biolsgical, ar chemical (NBC) exposure hazard and
the far lass serious risk of exposures 10 DU, When you ara oparating in an NBC
environment, take the appropriate NBC protective measures. NBC exposures are
exiremely deadly and can kill or incapacilate unprotected individuals and unis in
saconds or hours, The profeciive measures described in this TSP, however. apply
to DU, which is essentially an “industrial hygiens™ or safety hazard
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Terminal Learming  Mote: Inform the studenis of the following Terminal Learning Objective
Objective requirements.

Al ihe completion of this lesson, you [the student] will

Action Al the complaton of this lesson, you will be able o respond safely and
effectively to depleted uranium (DU} on the battlefield and initsate additional
pratective measures. You will also be able to recognize the special cases when
these additional protective measures are necessary in order (o keep exposures
below U5 safety standards and as low 5 reasonably achievable

Condithons: In a simulaled combat sduation whens DU munifions of weapons
systems thal could contain DU are in wse or could be used! profecive mask,
gloves, and first akd supplies.

Standards; Without reference.  Show VGT 2 Leamning Objectives At the
completion of this lesson, you will 1) be able to respond safely and effectively to
deplated uranium (DU) on the battiefield and 2 indtiate additional proteciive
measuras.  Show VGT 3: Leamning Objectives, conl.  You will also be able 1o
recognize the special cases when these additional prolectnie measures are
necessary in order to keep exposures below US safely standards and as low as

reasonably achievable.
Safety MNone
Requirements
Risk Assesemen  Low
Lol
Environmeantal Mone
Conssdarabons
Evaiuation Mone While an evaluation ks not a part of this TSP, after receiving this instruction,

the students will be able to pass CT 031-503-1017

Instructonal Lead- After introducing the training video by showing VGTs 1, 2, and 3. show the video
in
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SECTION Il PRESENTATION

NOTE TO INSTRUCTOR
‘Show the video now. The video covers all of the enabling feaming objectives.

A ENABLING LEARNING OBJECTIVE 1

ACTION

Describe depleted uranium )

CONDITIONS.  fin a training environmaent
[ETANDARDS  WWithout reference, describe DU to include these elements. 1) heavy metal,

@) produced by refining and processing natural uranium, 3) 40% less
loactive than natural uranium

Method of Instruction:  Conference
Instrucior to Student Ratio: 1: audience

Time of Instruction: WA
Media: Video

A Uranium is & heavy metal that is a part of our natural environment and is found in the air,
water, and soil throughout the workd.  In the US, vranium is found in amounts large
enough Io be mined in New Mexico, Colorado, VWyeming, Utah, and Arizona,

B. Fifty years of intensive research on urantum have shown that natural uranium's health
effects are comparable to those of other heavy metals such as laad and tungsten.
(1) Like other heavy mefats, uranium is also prasen! naturally in our bodies in
race amounts. (NOTE TQ INSTRUCTOR: see FAG 1 for additional
information on this topic)

{2} However, as with all haavy metals, internalizing large amounts of uranium
could affect your health. ‘With uranium, the primary organ affected i the
kidney

€. Depleted uranium (DU} i a dense, slighily radioactve metal used by the US and other
armed forces in munitions, armos, and cthar apphoations

(1) DU i3 & metal derved from the processing of uranium ore, DU remains
chamicalty identical to natural wranium; howeaver, it is 40% less radioaclive
after processing. The primary concern from a health perspective s
uranium's chemical rather than radiclogical propedies. (NOTE TO
INSTRUCTOR: sea FAQ 2 for additional information on this topic)

{2 You could receive a dose (or inlake) of DU that polentially exceeds US safaly
standards f you are in, on, or near an armarad combat vehicle al the time it
is struck by DU munitions, or 8 DU-armored vehicle where the encased DU
armor is struck and ruptured by hoslile fire (DU or non-DU). However, this
doas not mean that you wil suffer any adverse health effects. In fact,
adversa health effects may only occur for intakes that greatly exceeded the
US salety standard (NOTE TO INSTRUCTOR: ses FAQ 7 for additional
infarmation on this topkc)

3 US safety standards for DU internalization are set ot a level WELL BELOW
that at which actual heaith effects are considered likely to occur. To date, no
health effects attributable to DU exposures or intakes have been obsarved in
Gulf War veterans, even thosa with the most Séraus exposures
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B EMABLING LEARNING OBJECTIVE 2

TIOM dentdy military uses of DU
NDITIONS n 8 training envircnmeant.
ISTAHI]P.HDS hout reference, identify all of the lollowing uses of DU: 1) armor-
jercing munitions. and 2) armor plating

Method of Instruction: Confamance
Instructor to Student Rafio: 1: audience
Tirne of Insiruction: NA
Mdia Video

D. General military uses of DU.

(3} The US military uses DU in armor-giercing kinetic energy (solid-shot, non-
exploaive) munitions and in armor encased in regular stesd armar in M1A1/AD
tanks. DU munitions might also be found in storage conaxes. on ammunition
carriers or transports, uploaded on altack aircraft (USAF A-10 Thunderbalt 1
or Marine AV-88 Harriers), or on transpon vehicles. DU is also used as
countenveights in guided missidles and aircraft; however, ground troops are
unlikely 1o encounter it in those lorms,

4} DU is an eal materal for armor-piercing munitions because it i extremely
danse. giving betler accuracy and superior penelration al extended ranges,
DU maunitions have a unique “self-sharpening” characleristic: while tungsten
and similar metais tend o mushroom wpon impact with thick armor, DU
actually becomes more pointed as fragments break off. This facilitates armor
panetration. These characteristics give US forces an unmatched ability 1o
engage anemy forces al longer ranges and with greater effect In addition,
DU used in fank armor can defeal most currently fiekded, non-DU anti-tank
munitions, providing a crucial enhancement in the survivability of our lanks
and their crews

E DU penetrators

1 DU rounds are kinetic energy munitions. Kinetic energy munitions are solid,
non-gxplosive rounds that rely on high muzzie velocily and “hitting power” to
punch through heavy armor.  Armor-piercing penetrators do not explode
whan thay hit a target, but rather punch @ hole in it much like the buflats from
your M18 going through an aluminum can. Obvieusly, this requires a metal
with the density and strength to withstand the tremendous force of impac
withoul breaking up or bouncing off.

(2) Because of regulations governing gunnery ranges, US forces do not use DU
rounds for iraining. DU munitions ame fired at selected test and evaiualion
ranges. Only in aneas whede hostdities are imminent or a very high readiness
is required do US forces operale combal vehicles uploaded with DU
miuniians

(3 Most DU rounds are discarding SABOTs, so-called because the dari-like
penairalor—the long, thin metal rod that fies downrange—is fitted with an
ovarsized non-metallic SABOT or collar, The SABOT falis away once the DU
rod exits the muzzie.

F. Weapon sysiems thal use DU peneirators.

£} 213 senes Bradley Fighting Vehicle Bushmaster cannon and the GaU-12
Gatling gun on the Marine Av-8 Harrier firg the 25mm DU round

10
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{2}
3]
(4}

{5}

G. DU prmor

The M1 and MB0 series fanks fire the 105mm DU munition

The M1A1 and M1A2Z Abrams Tanks fire the 120mm DU munibon

The Air Force uses 8 30mm DU round in the GAL-8 Gatling gun on the A-10
Thundarball 1. 6 combat, the A-10 normally fires 8 mixtuss of DU and high-
explosive rounds.

The Mavy uses the 20mm DU munitien in the Phalans Close-In Weapons
System,

The same dense qualities that aliow DU to penetrate other metals also mean that other metals
cannol easily penetrate DU, Therefore, the M1ATAZ Abrams (Heavy Armor) tanks
employ steal-ancased DU (or increased armor protection. 11 is impossibla to come info
contact with the DU in thesa tanks unless the armar has been damaged We identify tank
turreds containing DU armos with a “U” at the and of the four-digit turret serial numier.

11
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G ENABLING LEARMING DBIECTIVE 3

FTH}H jdenify proteciive measures required for handhing ntact DU armor and
nfied DU munitions,
OMDITIONS.  [In & training environment

TAMDARDS houl reference, state thera are no additional protectvé maasures
uirgd for ham:lling intact DU armor and unfired DU munitions

Method of Instruction Caonference
instructor to Student Rata: 1 audienge
Tima of Instruction: A

Media: Video

H. There are NO additional protective measures required for unfired DU munitions, beyond
thosa standard for all munitions

I.  There are NO additional protective measures required for intact DU amor, beyond those
slandard for all armor packages

J. Both unfired DU munitions and intact DU armor emit very low levels of radiation that are

well below the US safety standards, This radation can be detected using the ANNDR-2
of the ANPDR-TT radiac meter

12
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D ENABLING LEARNING DBJECTIVE 4

TION Identify sifuations i which DU could presant a hazard
DITIONS En a lraining environment
TANDARDS thout referance, staledantify the foflowing situations: 1) when n, on, or

r an armored combat vehicle at the time il is struck, 2) when
econlaminating the crew companment of a damaged armored vehicle, 3)
en routinely entering wehicles with penetrated DU armor or that have
n struck by DU munitions, 4) when finding penetrators or parts of
efrators, and 5) when near actively burning fires thal involve DU

Mathod af Instructicn Conference

Instructor lo Student Ratio: 1. audiance
Time of Instruction: [ Fa
Media.  Video

K. You could receive a dose (or intake) of DU that exceeds US safely standards if you ara
in, on, or near an armored combat vahicle at the time it is struck by DU munitions. or an
M1A1/42 Heavy Armor tank when it is struck and breached by any munition (DU of none-
DU). When a DU round hits and penetrates armos (especially DU armor], fragments,
oxides, and particies are formed. This DU could be taken inbto the body through
inhalation, ingestion, or wound conlamination or as embedded fragments. DU parlicles
setile out of the air soon after a munitions strike, greatly reducing the risk of DU intake by
inhalation

L DU could present a hazard during decontamination of the crew compartment. Crew
movemants associated with the process of decomtamination could resuspend the DU
particles. Thi crew compariment of the vehicle will need to be decontaminated i.

5} munilions peneirate (he crew compartment o

{8} DU munitions have bumnmed inside the wehicle.

M. A third situation in which DU could present a hazard is if you routinety enier vehicles with
penetrated DU armor or vehicles that have been struck by DU munitions. Personnel who
routinely enter and spend many hours each day in vehicles penatrated by DU munitions
of with penetrated DU armor require special training and wear protective clothing. This is
to keep exposures 1o these personnel below US salety standards and as low as
reascnably achievable, (NOTE TO INSTRUCTOR. sae FAQ 3 for additional informaton
on this topic). These personnel include:

(1) Maintenance personnel
(23 Explosive ordnance disposal personnel
i3 Vehicle recovery parsonns

M. A fourlh situation in which DU could present a hazard is if you find penetrators or paris of
peneirators, ELO#T will cover how 1o identify panetrators

0. A final situation in which DU could present a hazard is if you are near (within 50 meters
of) actively burning fires imvolving DU, If DU rounds are in a burning vehicle or olherwise
wxposed to an aclive fire, they form particles that can become carmied by the smoke or
sattle in and arcund the vehicle

13
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E  EMNABLING LEARNING OBJECTIVE 5

acTioN Eata the actions to be taken when in, on, or near an anmored combat
hicle at the time of impact by munitions.
CONDITIONS tn a training environment, given a simulated battiefiskd situation in which
he soldéer is in, on, or near a vehicle at the lime of impact
STANDARDS Eﬁ:u’c reference, statalidentify: 1) conduct combat life-saving, 2) continue
o f

ations, if possible, 3) notify chain of command, and 4) if tha créw
artmanl has been breached, decontaminale tha inside of tha vehichs.

Method of Instruciion Conference

Instructor to Studant Raho 1. audiancs
Twma of Instruction sy
Media Video

if you are in, on, or near an armored combat wehscle at the tme of impact by munitions, take
approprigte actions such as conduciing combal lfe-saving and continuing operations if
possible  Molily chain of command thal you were in, on, or nead a vahiche whn it was struck.
When METT-TC allows, decontaminate the inside of the vehicle if the crew compartment was
breached by any munition. The following information should be recordad in the unit journal.
thal the wehicle crew compariment was breached, what personnel were in, on, or near tha
vahicle: and whera tha strike happenad.

14
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F EMABLING LEARNING OBJECTIVE &

ACTION State the proteciive measures 1o be laken when decontaminating the crew
compartment of a damaged armored vehicle,
n a trainng environment, given a simulaled situation in which the soldier is
rforming deconiamination of the crew compariment of a damaged

ed vehicle,

reference, state: 1) waar respiratory protection, 2) cover exposed
in, 3) dusi off your uniform, and 4) observe standard fleld hygiene

e ures.

ICONDITIONS

Mathod of Instructon Conferance
[metructor to Student Fatio 1! audience
Teme of Instructon: MA

Media Video

P. If any munifions penetrate the créw comparnment of an armored wvehicle, you will
eventually decontaminate the inside of the vehicle 1o remove all possible hazards. Such
nazards could include DU contamination as well as burned plasbes. petroleum, ofl and
lubricant (POL) products: end tungsten contamination. When METT-TC permits,
decontaminate the créw compartment of the wehicle 1AW proceduraes in FM 3-5.

Q. in the process of decontaminating the crew compartment of o damaged vehicle, you
could resuspand DU contamination as well a5 burned plastics; POL products. and
fungsien contamination that had previously seftled inside. \While performing these
actions;

(7 Wear some respiratory profectian (such as a dust mask, prolective mask, or
other approved respiralor)

(B} Cover axposed skin, Ingluding rolling down your sleayves and wearing gloves
Anincrease in MOPP i pot required

{8) After you leave (he vehicle and before removing your protective mask, dust
off your uniform.

{10)  Always observe standard field hygiene procedures, including washing your
hands

15



Atti Parlamentari — 106 — Camera dei deputati

XVII LEGISLATURA — DISEGNI DI LEGGE E RELAZIONI — DOCUMENTI — DOC. XXII-BIS N. 23-BIS VOL. III

G EMABLING LEARNING OBJECTIVE 7

WIGN [State the actions to take when finding penetrators or pants of penstrators
ONDITIONS  |In & tramning environment, given a situation in which the soldier finds a
airator.
TANDARDS: haul reference. state: 1) leave the penetrator alone, and 2} notify the
chain of command of its location

Meathod of Instructicn,  Conference
Instructor to Student Ratia: 1: audsence
Time of Instruction: MNA

Medea \ideo

A If 8 penetrator hits a hard targel, § could be deformed andior reduced in size and could
be difficult to recognize. A fired or spent penetrator that does nol impact a hard targed
could maintain ils original shape or lpse the nose cone andfor tail fin. Because a tungsten
penelralor could appear very similar to a DU penetrator, assume all panstrators you find
are madea from DU. Tha enly way io pesitively identify that a penetrator is made from DU
is to use an ANAVDR-2 or an ANPDR-7T radiac muater

B If you find 2 penetrator or parts of a penetralon
(1) As with all battlefield debrs, leave the panetrator alone
(23 Natify chain of command of iis location

16
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H.  ENABLING LEARNING QBJECTIVE 8

TIOM E‘mm the actions to take when near actively burnmg fires that invohve DU
unitions,
ONDITICONS.  fIn @ training environmeni

STANDARDS  Withoul reference, siale stay at least 50 malars away from the actively
purning fire if METT-TC penmits

Method of Instruction; Confarenca

Instructor to Student Rato: 1: awdience
Time of Instruction. MA
Media Video

If METT-TC permils, stay a! keast 50 meters from actively burning fires involving DU Assume all
armoned combat vehicles and ammunition supply vehicles contain DU munitions
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I EMABLING LEARNING OBJECTIVE 8

ACTION F-mta first aid procedures for injunes involving DU.

COMDITIONS:  fin a training environment, given a simulated casualty who has been injured
n a vehicla that has baen damaged by DU or in a vehicha with DU amor
hal has been damaged,

thout reference, state: 1) administer first aid 1AW Soldier's Manual of
ammon Tasks, and 2) nobfy chain of command.

Method of Instruction Conferance

Instructor o Student Ratic: 1; audience
Time of Instruction Py,
Media Wadiad

R If you encounter a sokdier who could have njunes imvolving DU

{11)  Conduct rescue and administer first aid 1AW the Soidier's Manual of
Common Tasks. The presence of DU does not change the procedures for
first aid or rescuing the injured.

{12) The presence of DU on a wounded soldier poses no threat (o Inose
adrministenng first aid

{13)  HNatify chain of command that the person could have injuries involving DU,
because additicnal medical tests could be required.

13
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SECTION IV,  SUMMARY

Instructanal techrigue; LE

Method of Instruction: Conference (SO}
Insiructor to Student Ratio is: 1 audsence

Time of Instruction: 0.3 hours

Media: Vigwaraphs
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Reyiew | Show WGT 4, In Summary
b Mote: The nstructor must summarnze this lesson and the video using the

summary shdes

Deplated uranium (DU) is
A) a heavy matal,
B) produced by refining and processing natural urankum, and
C) 40% less radicactive than natural uranum,

Show VGT 5 In Summary, cont

Mo addisonal protective measures are required for handling intact DU armor and
unfired DU munitons.

Show VGT B In Summary, cont

OU could present @ hazard in the fcliowng situalions: -
A) when in, on, or near an armored combat vehicle at the time it is struck,
B) when decontaminating ihe crew compariment of a damaged amoned
wishiche,

Show VGT T In Summary. cont

DU could presant a hazard in the following situations:
C) when routinely entaring vehicies with penatrated DU armor or that have
bean struck by DU muniions,
D) when finding penetrators or parts of peneirators, and
Ei when near activety buming fires that smvaive DU,

Show WGET B In Summary, conl.

Vihan in, on, or near an armored combal vehicle at the tme of impact by munitions,
A} conduct combat life-saving,
B} continue operations, if possiblie;
C) notify chain of command, and
D) W the crew compartment has been breached by any munilions,
decontaminate the inside of the vehicle,

Show WGT 8: In Summary, cont

When decontaminating the crew compartment of a damaged armored wehicle, take
iha following protective measuras

A) wear respiratory protection,

B) cover exposed skin,

C) dust off your uniform, and

D) obsarve standard field hygiena

Show VGET 10 In Summary, cont

When finding & penetrator or pans of & penetrator, lesave the panetrator afone and
natify the chain of command of its location

When near actively buming fires that invohve DU munitions, stay at least 50 meters
away if METT-TC permnits

Show VGT 11: In Summary, cont

When finding a soldier who could have injuries involving DU
&) Conduect rescue and administer firs! akd 1AW the Scidier's Manual of
Commoan Tasks. )
B) Maotify tha chain of command that the person could have injuries involving
Du.
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Checik on Laarning

Show VGT 12: Chack on Learning
Mole; The instrucior must ask the studanis the following questions to make sure

»}

they understand the lasson.
What shoubd you do if you encounter a scidier with injuries involving DU?

A)  Conducl rescue and administer first aid 1AW SMCT, and

Bl notify chain of command that the person may have injuties invohdng DU,

Identify three sduations in which DU could be a hazard

A} When finding penatrators or parts of penetralors,

B} when decontaminating a breathed armored vehicke crew compartment,
and

C) whan near actvely buming fires that invalve DU

What additional protectiva measures are required for unfired DU munitions?
MNana,
What should you do if you find a penetraior?

A) Leave it alone, and
B) notdy chain of command of is location.

What protective measures should you take if required to decontaminate the
crew compartment of an armored vehicle that has been breached by an
armar-gagreing muniion?

A} Pul on protective mask, and
B) cover exposed skin,

What should you do if you encounter an armarad wehicle of amme ransport
wahicle thal is actively buming?

Stay al least 50 meters away from it i METT-TC parmits.

P
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Freguorlly Asked  Show VGT 123 Questions

Duesbon -
s Mote: The instrector must alfow the students the opportunity o ask questions abowl
the training. Below are frequently asked questions and the appropnate
responses to them

FALQ 1 Do | have uranium in my body now?

A Yes, uranium is @ part of our natural envirenment. It is found in many things
on the sarth, including our food end water. Like many ofther elements,
radicactive and otharwise, it = a natural parl of cur bodies, For example,
carbon-14, used in carbon dating, i a radivactive element found in all organic
livirg things., Hydrogen-3, called titium, is found i nature as a part of all
things that contain hydrogen (which is just about everything, including our
bodies!). Like other nalural elements in our bodies {iron, polassium, and
offer elemants and mingrals), uranium B also found in measurable quanlites
in our waste products (urne and s1ools)

FAQ 2: What is the difference between DU and naturad uranium?

A DU is cbtained from natural wranium o, which 15 found throughoul the world.
in the United States, it is minad in New Meaxico, Colorado, Wyoming, Utah,
and Arigona. Uranium are confains, by weight, 99.28% U-238, 0.71% U-235,
and 0.0058% U-234. This means that the part of the ore that s mostly DU,
U-238, makes up the targest part of uranium ore, while the pari that = most
useful for nuclear fuel and nuclear weapons, U-235, is only a very small part
of the actual ore. To build nuclear weapons or make fuel rods, uranium ore is
run through a complex enrichment process thal removes most of the U-235
and U-234. The uranium that is left over from this process is mostly U-238
and is called DU, DU is 40% less radicactive than uranium

FAQ 3 Why do some soldiers wear profective squipment and | don't need to7

A Maintenance, axplosive ordnance disposal, and vehicle recovery personnel
wear prolective suilts because they are required 1o routingly enter and spend
many hours each day in vehicles damaged by DU penetrators of in vehicles
with damaged DU armor,

FAQ 4: | saw the old DU training film and it made DU out 1o be a ol more

dangerous. VWhy i3 the tralning being changed?

A The new tramning reflects the most curment medical, scientific, and operational
data regarding DU.

FAQ 5 What other forces ana using DU?

A France, Greal Britain, and Russia use DU in munitions and armos piating
Many other nations are looking to use DU in their arsenals

FAQ 6 Just how much radiation might | receive handiing unfired DU munitions of
nding in & vehicks with DU armar?

A The radiation you receve dunng normal handling of munitions or riding in our
vehicles is very low. The radiation levels in our Bradiey Fighting Vehicle and
our tanks {Abrams Heawvy, Abrams, and the ME0s) have been extenshely
measured. The levels are so low that you can remain in these vehicles 24
hours a day 365 days a year and nol excesd the annual US safety standard
for workers for exposure to ionizing radiation. The worker exposure standard
i 5 rems (ScGy) per year. The radiation from our vehicles cannol cause
radiation sickness bacauss the levels are 5o low, You should not, in general,
pick up bare penetrators. But, if you pick up a bare DU penetrator with your
bare hands, the dose rale 1o the skin of your hands is such thal you would





