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PREFACE

Purpose
This Training Support Package (TSP) provides the instructor with a standardized lesson plan for presenting instruction for:

Task Id:
NONE


Title:  Advise on the Implications of Depleted Uranium (DU) on the Battlefield

Conditions:  In a tactical environment, given different scenarios.

Standards:  Keep intakes as low as reasonably achievable, given Mission, Enemy, Troops, Terrain, Time available, and Civilian considerations (METT-TC).

Terminal Learning Objective
NOTE: Inform the students of the following Terminal Learning Objective requirements.
At the completion of this lesson, you [the student] will:

Action: Provide technical advice on the implications of depleted uranium (DU) contamination on the battlefield.
Conditions: In a tactical environment, given a combat situation in which munitions or weapons systems that could contain DU are in use or could be used.
Standards:  The advice must reduce the intake of DU to a level as low as reasonably achievable based on the following considerations: 1) DU properties and DU contamination characteristics.  2) DU protective measures available.  3) Medical responses to DU.  4) Removal of battlefield debris.  5) METT-TC.
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SECTION II.
INTRODUCTION

Instructional technique: LE


Method of Instruction: Conference (CO)

Instructor to Student Ratio is: 1: audience

Time of Instruction:  Instructor determination

Media: Viewgraphs


Motivator
Title:  Tier III:  Depleted Uranium Training for Chemical Soldiers 

NOTE: Show VGT C-1: Tier III:  Depleted Uranium Training for Chemical Soldiers
NOTE:  No overall motivator; specific motivators are provided for each Enabling Learning Objective.
NOTE:  Show VGT C-2:  Overview

Terminal Learning Objective
NOTE:  Show VGT C-3 and C-4:  Terminal Learning Objective
NOTE: Inform the students of the following Terminal Learning Objective requirements.
At the completion of this lesson, you [the student] will:

Action: Provide technical advice on the implications of depleted uranium (DU) on the battlefield.
Condition: In a tactical environment, given a combat situation in which munitions or weapons systems that could contain DU are in use or could be used.

Standard: The advice must reduce the intake of DU to a level as low as reasonably achievable based on the following considerations:  1) DU properties and DU contamination characteristics.  2) DU protective measures available.  3) Medical responses to DU.  4) Removal of battlefield debris.  5) METT-TC.

Safety Requirements
None

Risk Assessment Level
Low

Environmental Considerations
None

Evaluation
None 

Instructional Lead-In
To be determined by instructor

SECTION III.
PRESENTATION

NOTE:  Show VGT 1-1: ELO 1
NOTE: Inform the students of the Enabling Learning Objective requirements.
A. ENABLING LEARNING OBJECTIVE 1

ACTION:
Identify the characteristics of depleted uranium (DU) and DU contamination.

CONDITIONS:
In a classroom environment.

STANDARDS:
Without reference, identify five of the following characteristics:

1) 40% less radioactive than natural uranium

2) Chemically the same as natural uranium

3) Heavy metal

4) Extremely dense (1.6 to 1.7 times as dense as lead)

5) Pyrophoric

6) Residue is usually dull black in color

1. Learning Step/Activity 1 – Identify Characteristics of DU


Method of Instruction:

Conference


Instructor to Student Ratio:

1: audience


Time of Instruction: 

NA


Media: 

Viewgraphs

NOTE:  Show VGT 1-2: General Military Uses
NOTE:  Paraphrase or read this paragraph and stress the importance of this lesson.
 

                Motivator:  The Gulf War was the first conflict that saw the widespread use of depleted uranium (DU) in munitions and armor.  The new munitions and armor gave US forces a tremendous operational advantage.  Because of their unprecedented range and lethality, DU sabot rounds quickly became the round of choice among Abrams tank gunners.  DU munitions played a central role in destroying more than 4,000 Iraqi combat vehicles in some of the most lopsided exchanges in modern military history. Conversely, DU armor inserts on M1A1 Heavy Armor Abrams provided added survivability for the tanks and their crews.  Not a single US tank was lost to hostile fire.  DU’s effectiveness was noted by other nations, not all of them friendly.  Currently, several nations, including Russia, are currently producing DU munitions, which potential adversaries are likely to acquire.  Accordingly, US forces must be prepared to recognize and respond safely and effectively to DU weapons and DU contamination produced during incidents and accidents involving DU.

NOTE:  Show VGT 1-3: DU Properties and Characteristics
a. As you recall from Tier I: Depleted Uranium General Awareness, DU is obtained from natural uranium ore, which is found throughout the world.  Uranium ore contains, by weight, 99.28% U-238, 0.71% U-235, and 0.0058% U-234. To build nuclear weapons or make fuel rods, uranium ore is run through a complex enrichment process that removes most of the U-235 and U-234.  Although the percentage by weight of U-234 and U-235 is very small, it still accounts for 50% of the radioactivity in natural uranium. The uranium that is left over from the enrichment process is mostly U-238 and is called depleted uranium.  Although chemically the same, DU is 40% less radioactive than natural uranium. 

NOTE:  Show VGT 1-4: Difference Between DU and Tungsten Penetrators
b. As you saw in the Tier I video, we use DU in armor-piercing munitions because it is extremely dense (1.6 to 1.7 times as dense as lead). To give you an idea of its density, a solid mass of DU about the size of a soda can weighs about fifteen pounds. A similar volume of lead weighs less than ten pounds. DU also “self-sharpens” as it penetrates armor, rather than “mushrooming” like tungsten, giving DU munitions superior penetration at extended ranges. DU’s density and ability to self-sharpen make it the best choice for armor-piercing, kinetic energy (KE) rounds.

NOTE:  Show VGT 1-5: Characteristics of DU
c. DU is pyrophoric, which means that small particles may self-ignite when exposed to the friction and heat of a munitions strike.  These particles tend to catch fire and burn rapidly at very high temperatures.  This adds to the effect of DU munitions strikes, since these burning particles often touch off secondary fuel and ammunition explosions on penetrated vehicles.  One “signature” of a DU strike, especially at night, is the bright greenish flash, often compared to a 4th of July sparkler, created by these igniting particles.

NOTE:  Show VGT 1-6: US Military Uses of DU 

NOTE:  Show VGT 1-7: US Military Uses of DU (cont.)
d. In the Army, the primary DU “shooters” are Abrams tanks and Bradley Fighting Vehicles.  While the tanks fire a large, long-rod penetrator, the Bradleys, and some US attack aircraft (the Air Force A-10 and the Marine’s AV-8 Harrier) fire smaller (25-30mm) DU rounds with a much smaller penetrator.  DU is also used in non-lethal military applications, such as counterweights/ballast in aircraft, and in some older missiles (although very few remain in service).  However, you are less likely to encounter DU in these forms.  Consequently, this lesson will focus on potential incidents and accidents involving DU munitions and armor.

NOTE: Review equipment components containing radioactive isotopes listed in TB 43-0116 so that you may expound as needed.
NOTE:  Show VGT 1-8: DU Munitions: US

NOTE:  Show VGT 1-9: DU Munitions: Foreign
e. At the time of the Gulf War, only the US and Britain used DU weapons.  Now, however, France, Britain, Russia, and possibly several other states, are producing and marketing DU munitions, making it likely that DU-armed adversaries could face US forces in future conflicts.  US forces must therefore be prepared to operate safely and effectively despite the use of DU or presence of DU contamination.      

NOTE:  Show VGT 1-10: Visual Indicators of the Presence of DU
f.
The only way to positively identify the presence of DU contamination is                                                                                               with a RADIAC meter: either the AN/PDR 77, using the beta/gamma probe, or the VDR-2, with the beta shield open. However, there are visual indicators that DU munitions may have been used on the battlefield.  These visual indicators may be found on disabled or damaged vehicles.  

(1) One visual indicator is a small, round entry and/or exit hole; however, other munitions may produce the same effects. 

(2) Another indicator is the presence of penetrators in or around the vehicle.  If a DU penetrator does not hit its target, you could see a “silver-white” penetrator for a time until the penetrator oxidizes.  This is especially true in dry climates.

(3) The presence of DU oxides provides yet another indicator. In air, DU oxidizes, which gives it a dull black color.  Other colors such as gold, yellow, or green may be present, but DU oxide is usually blackish.  DU oxides may appear as black dust, ash, or charcoal-looking chunks or large blackened fragments. The inside of the vehicle may have a layer of dust that covers everything.

NOTE:  Show VGT 1-11: CAUTION
NOTE:  CAUTION:  Personnel who work inside destroyed or damaged vehicles for long periods of time (hours per day, multiple days per week, and several weeks per year) may exceed peacetime standards for the annual limit of intake for DU if they do not take appropriate protective measures.  Remember to protect your airway by masking, but realize that brief entries into DU-contaminated crew compartments will not result in unsafe intakes of DU. Never delay first aid or combat rescue because of DU.
2. Learning Step/Activity 2 – Identify Characteristics of DU Contamination


Method of Instruction:
Conference


 Instructor to Student Ratio:
1: audience


Time of Instruction:
NA


Media:
Viewgraphs

NOTE:  Show VGT 1-12: Potential Hazards Presented by DU
a. DU presents a potential internal and external hazard.

(4) The internal hazards from the intake of DU contamination, by means of inhalation, ingestion, wound contamination, or embedded fragments, are both chemical and radiological. If DU is taken into the body through one of these means in large amounts, it may present a toxic chemical hazard. Like other heavy metals such as lead, uranium is present naturally in our bodies in trace amounts.  However, large amounts of uranium could affect your kidneys.  You could potentially receive a dose (intake) that could exceed US safety standards if:

a) You are in, on, or near an armored combat vehicle at the time it is struck by DU munitions.

b) You are in, on, or near a DU-armored vehicle when the DU armored panels are struck and ruptured by hostile fire (DU or non-DU).

c) You spend long periods of time (hours per day, multiple days per week, and several weeks per year) inside DU-contaminated vehicles without taking appropriate protective measures.

b. The external hazard from DU is exclusively radiological.  This is due to the presence of penetrating beta and gamma radiation.  However, the radioactive levels are below US safety standards.

NOTE:  Show VGT 1-13: Radiation From DU
NOTE:  It is crucial that NBC personnel understand (and be able to communicate) the distinction between the low-level radiation produced by DU, and the radioactive fallout produced by detonations of battlefield nuclear weapons.  While nuclear detonations produce an acute, often lethal dose of primarily gamma radiation, DU is a very weak gamma emitter, and its alpha and beta particles present almost no hazard, as discussed, unless they are internalized in large quantities in the body.  The following is a contrast of 

radiation from nuclear detonations and radiation from DU:
c. Radiation from DU

(5) Fallout is one of the many militarily significant hazards on the battlefield.  Fallout is the result of a nuclear detonation and is very radioactive.  The major concern with fallout is the gamma rays that are produced. Gamma rays are pure energy, very penetrating, and travel long distances from their source. They require very dense materials to shield against their effects.  Areas where fallout is present must be avoided to reduce the exposure levels to personnel.  

(6) DU, on the other hand, is classified as an “industrial hygiene” or occupational hazard, similar to other “battlefield toxicants” like burnt plastic or petroleum, oils and lubricants (POL).  DU cannot produce a self-sustaining chain reaction, a situation that could lead to a nuclear detonation, under any circumstance.  When DU penetrators strike a hard target, when DU armor is struck and breached, or when DU munitions “cook off” in secondary explosions or fires, the contamination formed [particles, fragments, or “spent” (exposed) penetrators] is very localized (usually confined to entry and/or exit holes and the interior of the struck vehicle). DU is a very weak gamma emitter and poses an insignificant “hazard” as long as it remains outside of and more than a few inches away from the body.  Similarly, alpha and beta particles emitted by DU can be avoided by remaining a few inches away from their source, or the particles can be blocked with battle dress uniforms (BDUs), boots, or gloves.

(7) DU is primarily a low-level alpha particle emitter; however, beta, gamma, and X-ray ionizing radiation are also emitted by uranium and uranium’s daughter products.

d) Alpha particles – have a very limited range in air. Two inches of air or our outermost layer of skin blocks alpha particles.

e) Beta particles – have a much greater range than alpha particles.  However, plastic, leather, aluminum, and clothing easily shield them.

f) Gamma rays – are pure energy and move at the speed of light.  They also travel the furthest, so they present the greatest external hazard.  Gamma rays are penetrating, and only a dense material such as lead shields them.

NOTE:  The readings on your RADIAC meter are primarily beta and  gamma emissions.
NOTE:  Show VGT 1-14: Abrams Heavy Armor Tank

NOTE:  Show VGT 1-15: Bradley Fighting Vehicle

(8) When handling DU munitions or riding in vehicles with DU armor, it is important to note that the radiation you receive is very low.  The levels are so low that you can remain in these vehicles 24 hours a day, 365 days a year, without exceeding the annual US safety standard of 5 rem/year for radiation workers. There are no additional protective measures required for unfired DU munitions beyond those standard for all munitions.  There are no additional protective measures required for intact DU armor beyond those standard for all armor packages.

NOTE:  Show VGT 1-16: CAUTION

NOTE:  CAUTION:  Wear gloves when handling any spent penetrators.
NOTE: Show VGT 1-17: Conduct a check on learning and summarize the learning activity.

NOTE: Show VGT 1-18: Questions.
NOTE:  Show VGT 2-1 and 2-2:  ELO 2
B.
ENABLING LEARNING OBJECTIVE 2
ACTION:
Determine appropriate DU protective measures based on METT-TC.

CONDITIONS:
In a classroom, given a tactical scenario in which munitions or weapons systems that could contain DU are in use or could be used.

STANDARDS:
Without reference, identify four of five responses from the following:

1)  Mask while in enclosed spaces.

2)  Cover exposed skin.

3)  Decontaminate internal surfaces by conducting a wet wipe-down.

4)  Stay at least 50 meters from actively burning fires involving DU.
5)  Practice standard field hygiene.

1. Learning Step/Activity 1 – Identify DU Protective Measures


         Method of Instruction:

Conference


 Instructor to Student Ratio:

1: audience


Time of Instruction: 

NA


Media: 

Viewgraphs

NOTE:  Show VGT 2-3: Protective Measures for DU
NOTE:  Paraphrase or read this paragraph and stress the importance of this lesson.
Motivator: Units must train to effectively respond to DU contamination on the battlefield.  This response must be part of unit field standard operating procedures (SOPs).  It is important for you to know that DU contamination will probably not affect the outcome of your unit’s operations.  It is equally important to emphasize that you should coordinate with the appropriate combat service support organizations prior to the onset of combat operations.  The specifics of the requirements will be based on the unit to which you are assigned. 

You are the commander’s principal technical advisor regarding matters of detection, identification, protection and decontamination.  Your commander will require you to recommend courses of action for mitigating the potential contamination hazard based on your understanding of the hazard, the risks associated with an increased mission-oriented protective posture (MOPP) level, and METT-TC.  Remember that over-responding can present a greater danger than under-responding.

a. The hazard from DU is greatest to personnel who are in, on, or near an armored vehicle when it is struck by DU munitions or near burning vehicles that contain DU armor or munitions.  The hazard to personnel is the greatest at the time of impact and during the first several minutes following a strike.  Other hazards, such as exploding munitions and flying fragments, are a greater threat than the amount of DU particles inhaled during a strike.  Protective measures should be performed after basic life-saving tasks are complete. 

(9) The first and most important item of protection is the protective mask.  The M40-series protective mask provides the wearer with inhalation and ingestion protection against aerosolized DU particles.  Other protective masks may be approved for wear by personnel performing maintenance and repair operations.  However, these masks must filter particles in the proper micron size to properly protect the wearer.  Protect your airway by masking, but realize that brief entries into DU-contaminated crew compartments (e.g., to retrieve equipment, perform combat rescue, and administer first aid) will not expose you to unsafe intakes of DU.

(10) Unlike the protection required for chemical agent hazards, external protection against DU can be as easy as covering exposed skin. 

g) The BDU will provide the wearer with protection from DU particles. The wearer can roll down the sleeves and button the collar of the BDU to prevent DU contamination from contacting the skin and entering the body through breaks in the skin (wounds, cuts, abrasions, etc.)  Skin is covered to prevent transfer of contamination from hand to mouth.  Absorption through intact skin is not a concern.

h) The chemical overgarment provides protection from DU; however, this may cause mission degradation in areas where heat is a factor.  Also, wearing MOPP 4 in tactical situations may falsely indicate an actual NBC attack is imminent or in progress.

i) Gloves should be worn when working in or on vehicles that are contaminated with DU.  This will prevent hand-to-mouth transmission of DU contamination.  The basic issue glove will provide the needed protection, but may hamper performance of some repairs. Other gloves may be available that will provide protection and allow for better dexterity. 

NOTE:  Remind students to always observe standard field hygiene procedures, including washing hands and face.  

2. Learning Step/Activity 2 – When to  Use Protective Measures:


       Method of Instruction:

Conference


Instructor to Student Ratio:

1: audience


Time of Instruction: 

NA


Media: 

Viewgraphs 

a. Unfired DU munitions and intact DU armor are safe.  In non-combat situations, DU contamination only becomes a problem when there are incidents or accidents involving vehicle fires or damage to DU items.  In combat situations, the real hazards to crew safety from the effects of fire, exploding munitions, and casualties from the munitions that struck our vehicles, vastly outweigh DU’s hazards.  When you recommend protective measures, you should recognize the hazard and analyze it in terms of METT-TC and the guidance given by your commander.  You should provide recommendations where the lowest acceptable level of risk is selected so that you will enable our troops to have adequate protection with minimal degradation to unit operations.  This places less physical stress on the soldier, reduces the health and safety risks associated with an unnecessary increase in MOPP, and puts less strain on the supply system to provide replacement equipment.

NOTE:  Show VGT 2-4:  When to Use Protective Measures For DU
(11) Maintenance operations 

j) Personnel routinely performing duties within an enclosed space, such as the interior of a damaged tank or vehicle should wear masks if METT-TC allows, since the interior of the vehicle will contain the most contamination.  Before entering a breached crew compartment, battle damage assessment and repair (BDAR) teams must mask.  Because of the lack of ventilation in the crew compartment, resuspension of DU particles is a greater potential hazard. 

k) When engaged in activities such as grinding, cutting, or welding, BDAR teams must take normal protective measures for these tasks, which include donning high-efficiency particulate air (HEPA)-filtered respirators and welders’ face shields, leather aprons, and gloves.  No additional measures are required to protect against DU contamination.

NOTE:  Show VGT 2-5:  When to Use Protective Measures (cont.)
(12) Actively burning vehicles containing DU  

l) Stay 50 meters away from actively burning vehicles containing DU armor or munitions.  When DU burns in a fire aboard a vehicle or in an ammunition storage area, DU particles are caught up in the smoke plume and carried downwind.  At a distance of 50 meters from the fire or explosion source, testing has shown that the concentration of airborne DU is below safety standards.  


NOTE:  Show VGT 2-6:  DANGER
NOTE:  DANGER: Unexploded ordnance (UXO) represents an extreme danger.  They may be inside or around damaged vehicles or storage sites.  Remain 400 meters away until explosive ordnance disposal personnel conclude their inspection. 

m) After fires involving DU munitions have burned down, you could find unexploded rounds (UXO), rounds that have “cooked off,” leaving the DU penetrator intact or nearly intact, or fragments and particles from burned DU rods, usually in small piles.  Other than the UXO, the DU particles are the greatest concern, because they can become resuspended (stirred up) and can then be inhaled or ingested by personnel.  However, these particle concentrations will be below levels requiring any special actions because of DU as long as you are not in an enclosed space.

Inside an enclosed space such as the vehicle crew compartment, there is a likelihood that this DU “dust” will be disturbed, creating a potential respirable hazard.  In this event, you should wear your mask.  You should remember that it is extremely difficult to distinguish between DU oxides and many of the other blackish, sooty residue from burned-out tanks and other vehicles.   Remember that the only way to confirm the presence of DU contamination is with a RADIAC meter, either an AN/VDR-2 or AN/PDR-77.

(13) There are no additional protective measures required for intact DU munitions uploaded in vehicles beyond those standard for all munitions.
 

(14) There are no additional protective measures required for intact DU armor, beyond those standard for all armor packages.

(15) There are no additional protective measures for any other vehicles because of DU.

3. Learning Step/Activity 3 – Decontamination Procedures for DU


Method of Instruction:

Conference


Instructor to Student Ratio:

1: audience


Time of Instruction: 

NA


Media: 

Viewgraphs 
NOTE:  Show VGT 2-7: Decontamination Procedures for DU
a. The crew compartment of the vehicle must be decontaminated, when METT-TC permits, if the vehicle is penetrated by munitions or if rounds have burned inside it.  Enclosed spaces pose a major inhalation problem when they are contaminated with DU.  Personnel in enclosed spaces have a very high risk of inhaling resuspended DU dust. The protective mask must be worn until the area can be decontaminated.

(16) The best way to reduce the hazard is to conduct a wet wipe-down of the internal or enclosed space. This may be accomplished by using water and a rag or sponge to pick up and remove dust, which poses the greatest threat of re-suspension. 

(17) Maintenance and recovery personnel may use a vacuum cleaning technique whenever possible to decontaminate or reduce the hazard of resuspended DU dust.  A conventional wet or dry vacuum cleaner modified with a HEPA filter on the exhaust is required for vacuuming DU contamination.  Dispose of the bag and filter as hazardous waste in accordance with (IAW) unit SOP for handling low-level radiation.

(18) The procedures for DU decontamination of personnel and equipment are the same as those for radiological hazards and must be conducted IAW FM-3-5. 

NOTE: Show VGT 2-8: Conduct a check on learning and summarize the learning activity.

NOTE: Show VGT 2-9: Questions.
NOTE:  Show VGT 3-1, 3-2,  3-3, and 3-4: ELO 3
C. ENABLING LEARNING OBJECTIVE 3

ACTION:
Identify medical responses to DU health hazards.

CONDITIONS:
In a classroom, given a simulated casualty who has been exposed to DU.

STANDARDS:
Without reference, describe all of the following medical responses to DU health hazards with 100% accuracy:

Individual Soldiers:

1)  Apply first aid/buddy aid IAW procedures outlined in the                                         Soldier’s Manual of Common Tasks.

2)  Report DU involvement through command channels.

Field Medics:

Treat and evacuate IAW unit SOP.

Clinical Personnel: AMEDD Memo (1 – 3)

1)  Clean and debride using standard surgical procedures.

2)  Remove embedded DU fragments using standard surgical procedures, except that large fragments (greater than 1 cm) should be more aggressively removed unless the medical risk to the patient is too great.

3)  Monitor kidney functions.



          Method of Instruction:  
Conference

  Instructor to Student Ratio:

1: audience

              Time of Instruction: 
NA


                     Media: 
Viewgraphs

NOTE: Paraphrase or read this paragraph and stress the importance of this lesson.
Motivator:  As the advisor to the commander, it is important that you fully understand the health implications of DU.  The major health concerns about DU relate to its chemical properties as a heavy metal rather than to its radioactivity, which is very low.  The health effects of uranium, (which is more hazardous than DU) have been extensively studied since the 1940s. Since 1993, the Departments of Defense (DoD) and Veterans Affairs have been following Gulf War veterans who were wounded by DU munitions.  About half of this group still have DU metal fragments in their bodies.  These veterans are being followed very carefully, and numerous medical tests are being conducted to determine if the DU fragments are causing any adverse health effects.  To date, all 33 veterans in the program (including those with retained, embedded DU fragments) appear to have normal kidney functions and have not manifested any adverse health effects consistent with exposure to radiation or heavy metal toxicity.

1. There are two important studies that provide quantitative data on the health implications of DU contamination.  The RAND Report assesses the results of tests undergone by Gulf War veterans, some of whom were seriously injured in incidents involving DU, and the Gulf War Report documents DU exposure readings.

NOTE:  Show VGT 3-5: The RAND Report
a. The RAND Report is the most recent report commissioned by the Office of the Special Assistant for Gulf War Illnesses (OSAGWI) in response to veterans’ concerns that DU might be the cause of some of their illnesses.  This research is an expansion of efforts previously conducted by DoD to address the potential health effects of DU on these veterans. The report provides a framework for future application of policy, procedures, and changes or modifications in military equipment.  From the scientific literature, the review reaches the following insights and conclusions: 

(19) Although any increase in radiation to the human body can be calculated to be harmful from extrapolation from higher levels, there are no peer-reviewed published reports of detectable increases of cancer or other negative health effects from radiation exposure to inhaled or ingested natural uranium at levels far exceeding those likely in the Gulf.  This is mainly because the body is very effective at eliminating ingested and inhaled natural uranium and because the low radioactivity per unit mass of natural and depleted uranium means that the mass of uranium needed for significant internal exposure is virtually impossible to obtain.

(20) External radiation takes the primary form of alpha radiation, but amounts of beta and gamma radiation also exist.  Alpha radiation is not capable of penetrating cloth or skin and would therefore have no negative health effect.  Beta and gamma radiation, which can have negative health effects, have been measured at levels below those expected to be of concern.

(21) Large variations in exposure to natural uranium in the normal environment have not been associated with negative health effects.

(22) Radiation-related effects from embedded fragments will depend on the size of the fragment and its proximity to vital organs.

(23) Exposure to uranium and other heavy metals in large doses can cause changes in renal function and at very high levels result in renal failure.

(24) In spite of these findings, no increased morbidity or frequency of end-stage renal disease has been observed in relatively large occupational populations chronically exposed to natural uranium at concentrations above normal ambient ones.

(25) The cohort [group—Ed.] of individuals, about half of whom have embedded fragments, who are being followed at the Baltimore VA Medical Center as part of the DU Follow-Up Program, represents a group of Gulf War veterans who received the highest levels of exposure to DU during the Gulf War.  Although many of these veterans have health problems related to their injuries in the Gulf War and those with embedded fragments have elevated urine uranium levels, researchers to date report neither adverse renal effects attributable to chemical toxicity of DU nor any adverse health effects that relate to DU radiation.  They do, however, note several biochemical perturbations in neuroendocrine parameters related to urinary uranium concentrations and in some subtle neuropsychological test findings; the clinical significance of these is unclear.

NOTE:  Instructor should review the entire RAND report (Ref: p5) as part of class preparation.
NOTE:  Show VGT 3-6: OSAGWI Report
b. Exposure readings provided by the OSAGWI Environmental Exposure Report:  Depleted Uranium Use in the Gulf (4 August 1998) address heavy armor tanks fully uploaded with DU munitions. 

(26) Studies of external radiation measurements inside tanks show that the tank commander, gunner, and loader receive a radiation dose rate of 0.00001-0.00002 rem/hour, an amount which is somewhat less than the average natural background rate of about 0.00003 rem/hour.  The tank driver may receive slightly higher dose rates of 0.00003 (gun pointed forward) to 0.00013 rem/hour (bustle fully loaded with DU ammunition pointed forward), when the driver’s hatch is open.  This means the driver inside a fully loaded  “heavy armor” tank (a model using DU armor panels) continuously, 24 hours a day, 365 days a year, would still receive a dose of less than 25% of the current, annual occupational limit of 5 rems.  

(27) Studies have also shown that the maximum dose rate outside the tank approaches 0.0003 rem/hour at the front of an HA turret or over a fully loaded bustle.  Continuous exposure at that level would produce an annual dose of about 2.6 rems or slightly more than one-half the occupational limit.  Actual exposures based on realistic times spent in the tanks are likely to be less than 0.1 rem in a year.

NOTE:  Because only a small part of the body is exposed to the bustle or the frontal armor, the appropriate standard to compare this dose is the local dose limit of 50 rem/year.  Remember that the 5 rem/year dose limit is for whole-body exposures.
(28) Unshielded DU produces a dose rate of 0.2 rem/hour when it is in direct contact with the skin; this is primarily a beta dose rate. The current dose limit for skin (50 rems in a year) would only be exceeded if unshielded DU remained in direct contact with the skin for more than 250 hours. Some reports have mistakenly applied the total effective dose equivalent (whole-body dose) criterion of 0.1 rem/year for individual members of the public to this exposure. This leads to the erroneous conclusion that the exposure from one DU penetrator could subject an individual to a dose of radiation thousands of times higher than the recommended maximum permissible dose. The correct criteria are the NRC’s [Nuclear Regulatory Commission’s—Ed.] occupational dose limit of a shallow-dose equivalent of 50 rems/year to the skin or to each of the extremities.

(29) In fires and during impact, DU forms both soluble and insoluble oxides.  The inhalation of large amounts of these oxides presents an internal hazard.  As indicated in the assessment of Gulf War exposures, the worst known cases were still less than one-fifth the annual occupational limits and well below the level known to cause health effects in people.

NOTE: Instructor should review the entire OSAGWI report (Ref: p5)  as part of class preparation.
NOTE:  Show VGT 3-7 and 3-8:  PNNL Data
c. Pacific Northwest National Laboratory (PNNL) measured the dose rate of intact DU munitions.  The highest rate found (8 mrem/hour) was on the tip of an unpackaged round.  You could hold the tip of an unpackaged round 8 hours a day, every day, and still not exceed the radiation worker’s occupational dose equivalent limit of 50 rem/year for extremities.  PNNL also measured the dose equivalent rates for the M829A2 Single Unpackaged Cartridge at incremental distances away from the surface of the munition.  One foot away from the munition, the dose rate drops to 0.08 mrem/h.  You could sit one foot away from this DU munition continously and never exceed the annual occupational limit of 5 rems.

NOTE:  Show VGT 3-9: First Aid for DU Casualties
d. Existing data suggests two important points for medical treatment of individuals exposed to DU contamination.  First, medical treatment should never be delayed in order to assess the level of DU involvement; and second, medical personnel and soldiers performing first aid are not at risk from DU contamination.

e. First aid/buddy aid for personnel wounded by DU munitions or DU armor fragments is the same as that for any other wounds. Emergency life-saving procedures are performed as directed in the Soldier’s Manual of Common Tasks.  

NOTE:  Show VGT 3-10: Evidence That a Casualty May Be Contaminated With DU
f. Indications that a casualty may be contaminated with DU or have embedded DU fragments include:

(30) Casualty’s vehicle was struck by KE munitions.  These munitions may be made from either tungsten or DU.

(31) Casualty or eyewitnesses report seeing burning fragments (like a 4th of July sparkler) while the vehicle was being penetrated; DU is pyrophoric and will ignite under high pressures and temperatures.  

(32) DU contamination can be confirmed using the AN/PDR-77 or AN/VDR-2.  You will notice a small increase in the reading when the probe is brought into contact with the body; this small increase is from the natural radioactive material in the body.  A positive reading for DU contamination will be readily distinguishable from this small initial increase.

NOTE:  Show VGT 3-11: DANGER
NOTE:  DANGER:  Under no circumstances should treatment be delayed to obtain a RADIAC meter. 

g. The Policy for Treatment of Personnel Wounded by DU Munitions provides guidance to Department of the Army medical personnel on the treatment of personnel wounded by DU munitions. This policy does not apply to personnel who are not wounded but may have internalized DU through inhalation or ingestion.  These personnel should notify their chain of command if they believe they have internalized DU through inhalation or ingestion.  All medical test for DU are a clinical decision and can be given if deemed appropriate by medical personnel.

NOTE:  Show VGT 3-12: Clinical Treatment of Personnel Wounded by DU Munitions
h. Clinical treatment of personnel wounded by DU munitions.

(33) Casualties may have DU contamination on their clothing and skin. 

NOTE:  Show VGT 3-13: DANGER
NOTE:  DANGER:  Under no circumstances should casualty extraction, treatment, or evacuation be delayed due to the presence of DU. Standard aidman procedures for treating wounded personnel should be followed.
(34) Wounds and burns should be cleaned and debrided using standard surgical procedures. Normal “universal precautions” (surgical gloves, surgical mask and throwaway surgical gowns) are more than adequate to protect medical personnel from accidental contamination with DU. Items contaminated with DU should be disposed of using standard precaution procedures.  A RADIAC meter may be helpful in locating DU in wounds or burns. Under no circumstances should required medical treatment be delayed to perform this monitoring.

(35) DU is visible on X-rays and appears similar to steel or lead fragments in the body. However, radiography cannot confirm the fragments to be DU or other metals.  Use of a RADIAC meter with the beta shield open should be used to confirm the presence of DU in a wound.

(36) Embedded DU fragments should be removed using standard surgical procedures, except that large fragments (greater than 1 cm) should be more aggressively removed unless the medical risk to the patient is too great.

(37) Monitoring of kidney functions may be required for those patients who have contaminated wounds or embedded DU fragments.

NOTE: As with heavy metals, the kidneys are one of the organs most sensitive to uranium toxicity. The most sensitive indicator for the internalization of DU is a uranium urine bioassay.
NOTE: Instructor preparation should include reviewing the US Army Surgeon General’s Policy for Treatment of Personnel Wounded by Depleted Uranium Munitions, dated 26 Feb 1999 (Ref: p5). 

NOTE: Show VGT 3-14: Conduct a check on learning and summarize the learning activity.

NOTE: Show VGT 3-15: Questions.
NOTE:  Show VGT 4-1 and 4-2: ELO 4
D. ENABLING LEARNING OBJECTIVE 4

ACTION:
Advise the commander on the removal of DU debris from the battlefield.

CONDITIONS:
In a classroom, given a tactical scenario in which DU munitions have been used.

STANDARDS:
Without reference, identify all four of the following responses for handling DU debris on the battlefield:

1) Don the appropriate protective gear.

2) Mark and tag DU debris.

3) Remove DU debris from the battlefield.

4) Seek assistance if necessary.


Method of Instruction:

Conference


Instructor to Student Ratio:

1: audience


Time of Instruction: 

NA


Media: 

Viewgraphs

NOTE:  Paraphrase or read this paragraph and stress the importance of this lesson.
Motivator:  You are the commander’s principal advisor regarding the safe handling of DU on the battlefield.   As such, you will be consulted to recommend courses of action for mitigating the potential hazards of DU contamination and spent DU munitions.  You will provide advice on the proper handling and removal of DU debris from the battlefield, as METT-TC allows.  You will not pick up penetrators you see on the battlefield, except to remove the debris from areas that soldiers will occupy, or in and around vehicles that are being repaired.  

NOTE:  Show VGT 4-3:  Reasons for Removing DU Debris from the Battlefield
1. Recall from your Tier I training that it is not a good practice to pick up battlefield debris; however, there may be times when it becomes necessary to pick up battlefield debris in order to accomplish your mission: 

(a) When soldiers need to occupy an assembly area or bivouac site, it may be necessary to remove debris from the area.  When it becomes necessary to handle debris, certain procedures must be followed to ensure that soldiers are protected from the potential hazards of DU.

(b)
When vehicles are being repaired, penetrators or other debris may be found that may require handling.  Similarly, the hazard must be safely removed.

NOTE:  Show VGT 4-4:  DANGER
NOTE:  DANGER: Unexploded ordnance (UXO) represents an extreme danger.  It may be inside or around damaged vehicles or storage sites.  Remain 400 meters away until explosive ordnance disposal personnel conclude their inspection. 

NOTE:  Show VGT 4-5:  Protective Gear Required for Handling DU Debris
2. Procedures for handling DU debris on the battlefield: 

(a) Wear the appropriate protective equipment.  Gloves, with sleeves down on the BDU are the only protection needed for handling DU penetrators and debris in the open air.  Wearing gloves and long sleeves will prevent the possible hand-to-mouth transfer of DU particles that pose the greatest threat from handling DU penetrators. If you are removing a penetrator or debris from an enclosed space, such as the crew compartment of a tank, additional respiratory protection must be worn to protect against the hazard of resuspended DU dust. After handling penetrators or DU debris, perform personnel decontamination by dusting off your clothing and conduct proper field hygiene, including washing hands or any exposed skin to prevent a hand-to-mouth transfer of DU particles.

NOTE:  Show VGT 4-6: Information Required for Marking and Tagging DU Debris
(b) Procedures for marking DU debris are the same as for other hazardous debris. The materials should be placed in a double plastic bag or other suitable waste container. The bag or container should be tied or sealed to protect personnel from unnecessary exposure while handling and transporting the debris from the battlefield. After the DU debris is placed in proper containers and marked, it should be placed in an area away from soldiers. A label or tag should be placed on the container or bag with the following information: 

1)
Name or type of material

2) Location where materials were found

3) Vehicle bumper number and unit assigned if penetrator or debris was in or  near a struck vehicle

4) Number of penetrators or estimated weight of materials in the container.

5) Date and time when found.

6)
The name and unit of the person or persons that placed the debris in the containers. 

NOTE:  Any standard tag could be used for this information. Ensure that the tags are securely attached to the bags or containers with a string or tape.
NOTE:  Show VGT 4-7:  Removal of DU Debris from the Battlefield
7)
When debris is being prepared for shipment, DU should be treated as low-level radiological waste. The unit hazardous materials coordinator will assist with coordinating the removal of DU hazardous debris from the battlefield. The removal of DU debris from the battlefield will require coordination with various organizations. The first step in removing any hazardous debris from the battlefield is ensuring that the materials are properly separated and marked. With the help of the unit hazardous waste coordinator, the unit supply officer will coordinate with S-4 personnel to arrange for hazardous waste pick-up or drop-off points.  The G-4 has the responsibility for coordinating the transportation, storage, handling, and disposal of hazardous material or hazardous waste. Once DU debris is removed from the division’s area of operations, the packing and transport of radioactive materials is governed by the NRC, the US Department of Transportation (DoT) regulations, and host nation agreements. 

NOTE:  Show VGT 4-8:  Personnel and Organizations that May Provide Assistance
(c)
There may be situations when you will require assistance in dealing with hazardous waste removal or radiological monitoring.  The following list of personnel and agencies can provide assistance and guidance in dealing with these issues. This list is not all-inclusive; there are other agencies available to help.  However, the following agencies are readily available to most soldiers and unit NBC NCOs: 

1) Unit hazardous waste coordinator

2) Unit supply officer or S-4

3) Local Radiation Protection Officer

4) Safety Officer or Safety Office

5) Unit or Installation Hazardous Materials Response Team (HAZMATs)

6) Health Physicists

7) Army Contaminated Equipment Retrograde Team (ACERT)

8) Army Materiel Command logistics assistance teams

9) Engineers (support for loading or transporting large amounts of debris from the battlefield)

NOTE: Show VGT 4-9: Conduct a check on learning and summarize the learning activity.

NOTE: Show VGT 4-10: Questions.
SECTION IV.
SUMMARY
Instructional technique:  Lecture


Method of Instruction: Conference

Instructor to Student Ratio is:  1: audience

Time of Instruction:  Instructor determination

Media:  Instructor determination

Review / Summarize Lesson
Not applicable.  Training will be incorporated into existing instruction.



Check on Learning
Not applicable.  Training will be incorporated into existing instruction.

Frequently Asked Questions
Not applicable.  Training will be incorporated into existing instruction.

SECTION V.
STUDENT EVALUATION

Testing Requirements
Not applicable.  Training will be incorporated into existing instruction.

Feedback Requirements
Not applicable.  Training will be incorporated into existing instruction.

APPENDIX A.
VIEWGRAPH TRANSPARENCY (VGT) MASTERS
COMMON: TITLE, OVERVIEW & TLO


VGT C-1: Tier III: Depleted Uranium Training for Chemical Soldiers


VGT C-2:
Overview 


VGT C-3:
Terminal Learning Objective - Action and Conditions 


VGT C-4:
Terminal Learning Objective (cont.) - Standards

ELO 1:

VGT 1-1: 
ELO 1 – Action, Conditions, and Standards


VGT 1-2: 
General Military Uses


VGT 1-3: 
DU Properties and Characteristics


VGT 1-4: 
Difference Between DU and Tungsten Penetrators


VGT 1-5: 
Characteristics of DU


VGT 1-6: 
US Military Uses of DU


VGT 1-7:
US Military Uses of DU (cont.)


VGT 1-8:
DU Munitions:  US


VGT 1-9:
DU Munitions: Foreign


VGT 1-10:  Visual Indicators of the Presence of DU


VGT 1-11:  Caution


VGT 1-12:  Potential Hazards Presented by DU


VGT 1-13:  Radiation from DU


VGT 1-14:  Abrams Heavy Armor Tank


VGT 1-15:  Bradley Fighting Vehicle


VGT 1-16:  Caution


VGT 1-17:  Check on Learning


VGT 1-18:  Questions

ELO 2:

VGT 2-1: 
ELO 2 - Action and Conditions


VGT 2-2: 
ELO 2 (cont.) - Standards


VGT 2-3: 
Protective Measures for DU


VGT 2-4: 
When to Use Protective Measures for DU


VGT 2-5: 
When to Use Protective Measures for DU (cont.)


VGT 2-6:
Danger


VGT 2-7:
Decontamination Procedures for DU


VGT 2-8:  Check on Learning


VGT 2-9:  Questions

ELO 3:

VGT 3-1: 
ELO 3 – Action and Conditions


VGT 3-2: 
ELO 3 (cont.) – Standards (cont.)


VGT 3-3: 
ELO 3 (cont.) – Standards (cont.)


VGT 3-4: 
ELO 3 (cont.) – Standards (cont.)


VGT 3-5: 
The RAND Report


VGT 3-6: 
The Office of the Special Assistant for Gulf War Illnesses Report


VGT 3-7:
PNNL Data


VGT 3-8: 
PNNL Data (cont.)


VGT 3-9: 
First Aid for DU Casualties


VGT 3-10: Evidence That a Patient May be Contaminated With DU 


VGT 3-11: Danger


VGT 3-12: Clinical Treatment of Personnel Wounded by DU Munitions 


VGT 3-13: Danger


VGT 3-14:  Check on Learning


VGT 3-15:  Questions

ELO 4:


VGT 4-1: ELO 4 – Action and Conditions


VGT 4-2: ELO 4 (cont.) – Standards


VGT 4-3:
Reasons for Removing DU Debris from the Battlefield


VGT 4-4:
Danger


VGT 4-5:
Protective Gear Required for Handling Debris


VGT 4-6:
Information Required for Marking and Tagging DU Debris


VGT 4-7:
Removal of DU Debris from the Battlefield


VGT 4-8:
Personnel and Organizations that May Provide Assistance for Handling Hazardous Debris


VGT 4-9:  Check on Learning


VGT 4-10: Questions

APPENDIX B.
GLOSSARY OF TERMS
TERM



DEFINITION

Abrams Heavy Armor

Armor protection on M1-series tanks that contains DU.

AN/PDR-77
A radiation measuring instrument used by the US Army.  The AN/PDR-77 is usually found in chemical companies.

AN/VDR-2

The standard radiation measuring instrument found in all company     

 

level units of the US Army.

BDAR
Battle Damage Assessment and Repair

Depleted uranium (DU)
Depleted uranium is a dense, slightly radioactive metal used by the US and other forces in munitions and armor.

Embedded
Fragments implanted in the body via ballistic wounding

Ingestion


Ingestion means to take into the body through the mouth.

Inhalation


Inhalation means to take into the body by breathing.

METT-TC
Mission, Enemy, Troops, Terrain, Time Available, and Civilian Considerations

MOPP



Mission-oriented protective posture.

Penetrator
The penetrator is the part of a munition that pierces a target.

POL
Petroleum, Oils and Lubricants.

RADIAC 
Radiation, Detection, Indication, and Computation.

RADIAC meter
A radiation-measuring instrument used by the US Army.
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