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SUBCOURSE OVERVIEW

This subcourse is designed to teach you the concepts used in Nuclear, Biological, and Chemical (NBC) decontamination operations.  The lessons address the effects of NBC contaminants, the purpose and levels of NBC decontamination, and how to determine the need for NBC decontamination.  The types of decontaminants are discussed as well as planning factors which impact upon decontamination operations, methods of decontamination, and required equipment.

There are no prerequisites for this subcourse.

This subcourse reflects the doctrine which was current at the time it was prepared.  In your own work situation, always refer to the latest official publications.

Unless otherwise stated, the masculine gender of singular pronouns is used to refer to both men and women.

TERMINAL LEARNING OBJECTIVE

ACTION:
Identify NBC decontamination basic concepts including:  Purpose, levels, need, types, planning factors, methods, and required equipment.

CONDITION:
Given information and detailed guidance on the basic concepts of decontamination operations as provided in FM 3-4, FM 3-5, and FM 3-100, and the requirement to identify NBC decontamination concepts.

STANDARD:
To demonstrate competency of this task, you must achieve a minimum of 70% on the examination.
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LESSON 1

FUNDAMENTALS OF NBC DECONTAMINATION

Critical Tasks: 031-503-1007

031-506-2002

031-507-2006

031-507-2013

031-507-2018

OVERVIEW

LESSON DESCRIPTION:

In this lesson, you will learn the definition, origin, forms, and hazards of contamination.  The definition and fundamentals of decontamination to include the reasons, levels, principles, and types are identified.

Nuclear, biological, and chemical (NBC) contamination can kill and injure soldiers or degrade their ability to fight by forcing them into protective clothing or shelters.  Before you begin to decontaminate, you should know something about contamination.

TERMINAL LEARNING OBJECTIVE

ACTION:
Identify the fundamental principles of NBC decontamination.

CONDITION:
Given information about the forms and hazards of NBC contamination and the fundamental principles of NBC decontamination with the guidelines set forth in FM 3-3, FM 3-5, and FM 3-100.

STANDARD:
To demonstrate competency of the task, you must achieve a minimum of 70% on the examination.

REFERENCES:
The material contained in this lesson was derived from the following publications: 


FM 3-3, NBC Contamination Avoidance;


FM 3-5, NBC Decontamination;


FM 3-100, NBC Defense, Chemical Warfare, Smoke, and Flame Operations.
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INTRODUCTION

Many Threat Forces have NBC weapons and are prepared to use them.  The enemy's primary objective for using NBC weapons is the same as that for conventional weapons.  It produces casualties, destroys or disables equipment, and disrupts operations.  The contamination resulting from the enemy's use of NBC weapons will cause casualties and restrict the use of equipment, terrain, and structures.

Contamination is the deposit and/or absorption of radioactive material or chemical or biological agents on structures, areas, personnel, or objects.  The longer the unit remains contaminated, the greater the chance of NBC casualties.  Conventional casualties may also increase because combat efficiency is reduced.  Timely and correct decontamination avoids problems, such as protective gear failure and heat stress.  Thus, decontamination reduces the number of casualties that may result from an NBC attack.

Decontamination is the process of making any person, object, or area safe by absorbing, neutralizing, making harmless, or removing chemical or biological agents; removing radioactive material on or around a decontaminated person; removal or neutralization of hazardous levels of NBC contamination on personnel and materiel.  The extent and timing of decontamination depend on the tactical situation, the mission, the degree of contamination, and the decontamination resources available.

Successful decontamination requires that you understand the forms contamination takes and what makes contamination dangerous.  Different origins and forms of contamination create different hazards.  This lesson will provide you with a generalization of the major forms and origins of contaminating agents and the fundamental principles upon which our decontamination techniques are based.

PART A - NBC CONTAMINATION CONCEPTS

The effects of NBC contamination range from denial of terrain, facilities, and equipment to casualties from radiation or chemical and biological agents.  Heat stress, due to troops wearing protective clothing, reduces combat effectiveness.  Contamination will hinder operations due to loss of time spent in decontamination operations or in bypassing contaminated objects or terrain.  NBC contamination will tax the logistics system and cause a lack of support for operations, such as decontamination.  Special provisions will be required for eating, drinking, sleeping, and bodily functions.
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1.
Forms and Origins of Contamination.


a.
Solids.

Chemical, biological agents, and radiological contamination can all take solid forms.  In most cases, these appear as fine dust.  The dust can be made of radioactive dirt or fallout, frozen chemical mist, or pollen coated with biological toxins or spores.


b.
Liquids.

Liquid contamination is generally delivered in a mist or "rain" that falls to the ground.  Liquid contamination can be made thick, like syrup or gelatin.  This makes it stick to the things it touches and evaporate slowly, making decontamination much more difficult.  Chemical, biological, and nuclear contamination can all mix with rain and contaminate large areas.  When this "rain out" evaporates, the solid or liquid contamination remains.


c.
Gases.

Gases come from chemical contaminants.  Toxic chemical agents, delivered as a gas cloud, are employed either directly on the target or upwind of the target.  Depending upon the weather conditions, wind currents can spread toxic gas clouds over a large area.  Most toxic gases dissipate or evaporate rapidly.  However, surfaces contaminated with liquid chemical agents may give off toxic gases for days.

2.
Hazards of Contamination.

NBC contamination poses five types of hazards: Transfer, spread, vapor, desorption, and radiation.  These hazards have great impact upon battlefield conditions, mission accomplishment, and expediency and level of decontamination efforts required.


a.
Transfer.

Anything that touches a surface covered with liquid or solid contamination will tend to pick up the contamination.  This is a transfer hazard.


b.
Spread.

The contamination will spread or transfer from one place to another.  You need to limit the spread and keep contamination from being transferred to a clean area.
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c.
Vapor.

A vapor hazard includes any contamination you can breathe, no matter what form it takes: Dust in the air, atomized liquids or aerosols, or true gases.  Generally, vapors dissipate rapidly so you do not need to decontaminate them.  However, some agent vapors, such as atomized blister, create a transfer hazard because they settle out of the air and coat the surface.  As long as solid or liquid contamination remains on the surface, it can continually generate new vapors.  Liquids will evaporate.  Dust may be thrown into the air by wind or movement.  Generally, when a transfer hazard exists, a vapor hazard also exists.


d.
Desorption.

Liquid chemical contamination is quickly absorbed into most surfaces.  Once absorbed, it begins to desorb or outgas; that is, low levels of vapor pass out of the contaminated surface into the air or on any adjacent surface, including bare skin.

For example, if you were operating a High Mobility Multipurpose Wheeled Vehicle (HMMWV) that was desorbing nerve agent, you should protect yourself by wearing, as a minimum, your protective mask and gloves.  Exposure to the desorbing nerve agent might blur-your vision or interfere with your ability to think clearly.  Handling a steering wheel bare-handed when it is desorbing nerve agent may also cause acute nerve agent poisoning.

You can prevent desorption by decontaminating quickly, before any agent can be absorbed into the surface.  If you do not decon soon enough, you must use caustic decontaminants, such as DS2, that penetrate into the surface and destroy the agent there.  Such caustic decontaminants may damage surfaces, remove paint, seep through clothing, and burn exposed skin.  You must decontaminate as soon as possible to avoid desorption hazards.


e.
Radiation.

Fallout areas will be the largest of the contaminated areas produced on the battlefield.  Such fallout levels can, therefore, influence actions on the battlefield for a considerable period of time.  Casualty-producing levels of fallout can extend to greater distances and cover greater areas than most other nuclear weapons effects.  The penetrating energy of radiation does not fit directly into any of the previous categories.  Radiation is given off by radioactive dust or dirt, which appears as fallout.  For decontamination purposes, radiation can be thought of as a solid.  Radioactive contamination can usually be removed by brushing, wiping, shaking, or washing with hot, soapy water.  Early decontamination is necessary to cut down the cumulative effects of radiation.  If you do not decontaminate quickly, small
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but frequent exposure to radiation may cause radiation sickness.

3.
Persistency of Contamination.

The term persistency, with reference to a chemical or biological agent, refers to the duration of effectiveness under conditions after its dispersal.  The length of time a hazard remains depends on the persistency of the contamination.

In the following paragraphs you will find some general guidance on the impact and results of persistency.  A full discussion of detection and hazard prediction for all types on contamination is presented in FM 3-3.


a.
Chemical.

For planning purposes, consider any contamination nonpersistent, if it remains less than 10 minutes.  Nonpersistent contamination, usually gases and some liquids, generally requires no decon.  Contamination remaining 10 minutes or longer is persistent and usually requires some decon.  Any contamination found on your skin must be decontaminated immediately, regardless of persistency.  Some contamination hazards can affect you within minutes after touching your skin.  Once you complete skin decon, use detection equipment to determine the type of contamination and persistency to decide whether any additional decontamination will be required.

Factors affecting persistency are:

■
Type of contamination

■
Concentration and droplet size

■
Temperature

■
Wind speed

■
Sunlight

■
Humidity and rain

■
Composition of the contaminated surface


b.
Biological.

The variables involved in predicting the persistency of biological hazards are so numerous that each incident of contamination must be considered separately.  You must refer to specially trained medical personnel at division level and higher for information on biological agents.  Even these personnel can
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make estimates only after the contamination has been specifically identified.


c.
Radiological.

A general idea of the persistency of radiological hazards can be derived by taking readings of radiation dose rates.  A standard decay rate nomogram is used to predict the persistency of radiological hazards.  Radiological contamination is not affected by the weather or the other variables that affect chemical contamination.  Refer to FM 3-3 for a description of radiation decay rates in detail.

4.
Hazard Detection.


a.
During combat you can not afford to waste precious time and resources on decontaminating clean areas.  It is imperative that you know just where the contamination is located and, if possible, the kind of contamination with which you must deal.  This way you can concentrate all your efforts on reducing or eliminating the contamination.


b.
You cannot see or smell many types of contamination before the hazards begin affecting you.  Contamination hazards can drift downwind from the areas where they were used.  Even contamination which you can see, such as wet drops or dry powders, will be difficult to identify in the heat of battle.


c.
There are several types of instruments and equipment that are used to detect and identify contamination hazards.  Currently fielded detection equipment varies in its purpose and ability to determine location and type of contamination that is present.  These topics will be discussed in Lesson 2.

5.
Types of Chemical Agents.

As you have just read, chemical agents can be classified as persistent or nonpersistent, according to their duration of effectiveness after release.  These types of agents can also be classified as nerve, blister, blood, or choking based upon their physiological action on the body.

Nerve agents can be either persistent and nonpersistent.  Blister agents are usually persistent.  Choking and blood agents tend to be nonpersistent.  An attack with weapons that release liquid or droplets is likely to involve the use of persistent agents.  An attack with weapons that release a vapor or gas is a probable cue that nonpersistent agents have been used.
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a.
Nerve Agents.

Nerve agents affect the nervous system.  They are highly toxic in both vapor and liquid form.  They are very quick-acting when inhaled but act more slowly when absorbed through the skin.  The types of casualties caused by nerve agents may range from mild disability to death, depending the dose received, and the adequacy and speed of decontamination and first aid.


b.
Blister Agents.

Blister agents affect the eyes and lungs and blister the skin.  They are absorbed through the skin.  Signs of injury often do not appear for several hours.  However, blister agents, Lewisite and Phosgene Oxime, cause immediate pain and irritation.


c.
Blood Agents.

Blood agents affect the ability of the body cells to absorb oxygen.  They cause symptoms ranging from convulsions to coma.  They enter the body by inhalation.  A person who receives a high dose may become unconscious and die within a few minutes.


d.
Choking Agents.

Choking agents attack the lungs and respiratory system.  They enter the body by inhalation.  They produce immediate symptoms of coughing, tears, nausea, and choking.  Delayed effects occur after 2 to 4 hours.  Delayed effects are: painful cough, fever, fatigue, rapid and shallow breathing, shock, and death.

6.
Levels of Negligible Risk.


a.
Chemical and Biological Contamination.

You must consider decontamination if contamination exceeds negligible risk levels.  Negligible risk levels for biological and chemical contamination are levels which can cause mild incapacitation among no more than 5 percent of unprotected soldiers who operate for 12 continuous hours within 1 meter of contaminated surfaces.  Measurements that determine safe levels are made with detection equipment.  Any chemical contamination detectable by currently fielded equipment should be considered unsafe and in excess of negligible risk levels.


b.
Radiological Contamination.

Negligible risk levels for radiological contamination are measurements of 0.33 cGy per hour, or less.  This level of radiation will cause no more than 2.5 percent mild incapacitation to unprotected soldiers.
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7.
Impact of Contamination.


a.
Impact on Personnel.

For troop feeding, collective protection must be provided, or troops must be withdrawn to a clean area.  Personnel must sleep in full protection and, when possible, under cover.  Personnel must be taught to attend to bodily functions without spreading contamination to inner clothing or their skin.

The wearing of protective clothing makes identification of personnel almost impossible without some special method of identification.  Units will be required to devise expedient identification systems.


b.
Maintenance.

Maintenance will be more difficult in a contaminated environment.  More time will be necessary to repair equipment that has been contaminated because it must be decontaminated prior to repair.  Using units are responsible for decontaminating equipment before it is turned in for maintenance.  The receiving maintenance unit will also check for contamination.  Separate storage sites within maintenance areas will be necessary for the storage, decontamination, and disposition of equipment prior to maintenance.


c.
Damaged Facilities.

Rebuilding of damaged facilities is much more difficult and time-consuming when these facilities are contaminated.  Unless the area affected is of vital importance and the damaged facilities cannot be established elsewhere with less effort, restoration will not normally be undertaken.  Consideration should be given to the use of locally available or requisitioned facilities.


d.
Logistics.

The logistics system will be affected by NBC contamination.  Alternate supply routes and modes of transportation will be of increased importance.  Traffic regulation and control measures will be necessary to prevent the use of contaminated routes.  Detours and rerouting will normally extend the turn-around time of transportation vehicles and reduce mass transportation capability.

Where movement capabilities are reduced, it may be necessary to increase the storage of supplies in order to prevent shortages caused by the inability to resupply rapidly.  Supplies suspected of exposure to contamination will require detailed inspection, testing, and, if necessary, decontamination prior to use or
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issue.  Class I Supplies and water sources suspected of NBC contamination will demand special attention.

There will be an increase in requirements for replacement of supplies of any class that have been contaminated beyond the limits of reclamation.  There will also be an increase in replacement requirements because of the delay caused by decon.  There will be an increased need for decon equipment and supplies, individual protective clothing, and other individual and unit protective equipment.

8.
Effects of Contamination.


a.
Effects of Nuclear Weapons.

The effects of any nuclear weapon may be divided into two major categories: Initial and residual.

Initial effects are those which occur within 1 minute after detonation.  The principal initial effects of nuclear weapons are thermal radiation or heat, nuclear radiation, and blast.  Other initial effects are electromagnetic pulse (EMP) and transient radiation effects on electronics (TREE) which can damage a variety of electronic equipment such as radios and computer systems.

Residual effects occur or continue after the first minute following detonation.  Residual effects are fallout and induced radiation.  They can last for a long time and cause death.  Under certain circumstances, residual effects can have serious impact on success or failure in the immediate battle area.


b.
Effects of Chemical Agent Contamination.

Chemical agent contamination can produce a variety of effects from slight incapacitation to death.  These agents can be classified as persistent or non-persistent, according to their duration of effectiveness after release.  They can also be type classified as either nerve, blister, choking, or blood agents, according to their physiological action on the body.  Some nerve agents are persistent while others are non-persistent.  Blister agents are usually persistent.  The choking and blood agents are non-persistent.  These characteristics determine the level of decontamination that will be required.


c.
Effects of Biological Agent Contamination.

Biological weapons are used in military operations to cause disease among personnel, animals, and plants.  Although these agents act on different targets and produce varying effects, the ultimate aim of biological agents is to reduce fighting ability.
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Biological agents are divided into two categories: Pathogens and toxins.

Pathogens are living microorganisms that cause disease in man, animals, or plants.  Pathogens produce disease or infection by entering the body through the lungs, digestive tract, and through breaks in the skin and mucous membranes of body openings.  Then they reproduce to overcome the body's defenses, thus causing disease.  Microorganisms that can be used in biological warfare include: Bacteria, viruses, and fungi.

Toxins are poisonous substances produced as by-products of pathogens or microorganisms, plants, and animals.  Some toxins can be chemically synthesized, and some can be artificially produced with bioengineering techniques.  Toxins exert their lethal or incapacitating effects by interfering with certain cell and tissue functions.

There are toxins that disrupt nerve impulses or neurotoxins, and toxins that destroy cells by disrupting cell respiration and metabolism or cytotoxins.  There is a vast range of symptoms with both types.  These can be confused with both chemical and pathogen symptoms.  Toxins are thousands of times more toxic than nerve agents.  This enables toxins to exert their effect, even though diluted by extensive downwind or downstream travel.

Biological agents can cover an area larger than all other weapons.  Large quantities of food, equipment, and supplies can be contaminated by a single biological attack.  The effects of biological agents can be non-destructive, delayed, pervasive, and vary in severity.

Since biological agents, other than anti-materiel agents, affect only living things, equipment, facilities, and structures will be left intact after a biological attack has occurred.  In addition, biological explosive munitions usually utilize very low order explosives for dissemination of the agent.  Such explosions are not of sufficient force to produce any significant destruction.  Spray weapons systems are completely non-destructive.  Biological agents do not cause casualties immediately.  Time is required for the agent to multiply.  After the microorganisms have multiplied in sufficient quantity in the body, they may overcome the body’s defenses and cause disease.  There is a period of time between the time of entry of microorganisms into the body and the time the soldier actually becomes sick or becomes a casualty.  This period of time-to-casualty may differ for each agent and can vary from a few days to a few weeks or months.

Effects may be either lethal or non-lethal, incapacitating.  Lethal or killing agents can produce death, but from a practical standpoint, death occurs only in a certain percentage of those
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exposed.  The non-lethal agents usually do not kill, but might produce infection or disease with militarily significant disability among susceptible exposed individuals.  Biological agents can be used to render food and industrial products unsafe or unfit for use.

Biological weapon systems have the potential to cover larger areas than other weapons.  Extremely large numbers of infective doses of biological agents can be of small volume because the size of the organism is microscopic.  A single delivery vehicle can cover target areas up to thousands of square kilometers with a casualty-producing biological agent aerosol.

Biological agent aerosols are so small and light that they are carried by wind currents into dug-in positions, fortifications, or other non-airtight shelters and structures.  So-called hard targets for other weapon systems would not be considered hard targets for biological weapon systems.  It is possible that the dose received inside a non-airtight structure may exceed that received on the outside.  This is true because the structure, once penetrated, restricts diffusion and affords further protection for the agent.  It will probably persist for a much longer period of time.

PART B - NBC DECONTAMINATION CONCEPTS

Decontamination is the removal, destruction, or neutralization of contamination.  When you are contaminated, there are practical reasons why at least some decontamination must occur as soon as possible.  Using this information, you must decide what action will best help you accomplish your mission.

Deciding whether to decontaminate, the level of decontamination, and the time and location of the operation are tactical decisions.  There is no formula that can exactly answer these questions.  It takes judgment to decide where is the best location for your heavy weapons or where to locate a defensive position.

You must understand the reasons for decontamination and the levels of decontamination.  You must assess your tactical situation, know the principles of decontamination, and know how decontamination affects your combat power.  Mission-Oriented Protective Posture (MOPP) and collective protection shelters are only a temporary solution.  Decontamination is a more permanent solution.

1.
Purpose of Decontamination.

The primary purposes of decontamination are to stop erosion of combat power and reduce casualties that may result from
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inadvertant exposure or failure of protection.  Combat power drops as soon as personnel put on MOPP Gear.  The mask restricts the field of vision and reduces observation and target acquisition ability.  Communication is more difficult.  Mobility is reduced because personnel reduce their physical work rate to avoid heat stress.

The longer a unit remains contaminated, the greater the chance of NBC casualties.  Conventional casualties may also increase because combat efficiency is reduced.  Timely and correct decon avoids problems, such as protective gear failure and heat stress.  Thus, decontamination reduces the number of casualties that may result from an NBC attack.

2.
Reasons for Decontamination.

When you are contaminated, there are practical reasons why at least some decon must occur as soon as possible.

■
Contamination can be lethal.

■
MOPP Gear degrades performance.

■
MOPP Gear has limitations.

■
Contamination can be spread.


a.
Lethality.

Some kinds of contamination are so toxic they can kill or incapacitate an individual if they are inhaled or come into contact with exposed skin for only a few minutes.  If your skin becomes contaminated, you must stop what you are doing and decontaminate immediately.


b.
Performance Degradation.

MOPP Gear provides protection but also reduces efficiency.  The longer you are in MOPP 4, the lower your efficiency.  Using tools and weapons while wearing protective gloves is awkward.  The mask reduces your field of view, making it difficult to use some optical sights and night-vision devices.  Extended operations in MOPP Gear tires and discourages soldiers.  Troops cannot eat while wearing a protective mask.  Attending to bodily functions is difficult at best and can be potentially dangerous in a contaminated area.  Resting and sleeping are difficult because of the discomfort experienced due to the heat build-up factor and because it is hard to breathe.
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c.
Equipment Limitations.

Although MOPP Gear will provide protection from most chemical and biological agent attacks, several limitations will begin to reduce its effectiveness.  Some concentrations of contamination may eventually overcome the gear's protective qualities.  Agents can gradually penetrate the mask hood.  If an agent is removed quickly, before it can begin penetrating, the protective qualities of the hood are extended many hours.  The charcoal in the mask filter and the overgarments may become saturated.  Water, fuel, grease, or oil could defeat the protective qualities of the MOPP Gear.

MOPP Gear provides little direct protection from the hazards of radiological contamination, such as the radiation from fallout.  But commanders may often decide to use it for its indirect advantages.  MOPP 4 can prevent the inhalation of radioactive particles, keep contamination off skin, and greatly simplify decontamination.  Although the danger is not immediate, the contamination will gradually build up to a dangerous level.  Therefore, it must be removed as soon as the mission allows.


d.
Spread.

Unless some decontamination is performed early, contamination can be spread.  For example, troops climbing in and out of a contaminated tank might spread agent from the outside to the inside.  Contaminated equipment evacuated for repair could spread agent along the evacuation route and possibly into the maintenance area.  Contaminated supplies and ammunition-flowing forward may spread agent along the supply route and pose a hazard to uncontaminated units receiving these items.

3.
Principles of Decontamination.

Decontamination is costly in terms of manpower, time, space, and materiel.  These resources are also required to fight the battle, so commanders must apply them wisely and sparingly.  The wisest way to conserve these resources and still sustain combat power is by following these four principles: Speed, need, limit, and priority.


a.
Decontaminate as soon as possible.

This is the most important principle of the four.  You must consider this principle before you consider any other.  Speed is essential when you are contaminated.  Contamination on personnel not in MOPP Gear poses an immediate hazard and can be lethal within minutes after contamination.  Combat power drops as soon as personnel put on MOPP Gear.  As soon as contamination is removed, you can reduce MOPP level and restore combat power.
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b.
Decontaminate only what is necessary.

If you expect to survive and win on the contaminated battlefield, do not waste precious resources decontaminating everything.  Consider mission, time, extent of contamination, MOPP status, and decon assets available.  Decon only what is mission essential to conserve resources and help sustain combat power.


c.
Decontaminate as far forward as possible.

Decontaminate as close to the site of contamination as possible to limit the spread of contamination.  Do not move contaminated equipment, personnel, or remains away from the operational area, if it is possible to bring decon assets, organic or supporting units, forward safely.  This will keep the equipment on location, speed decontamination, and limit the spread of contamination.

Limiting the number of personnel and amount of equipment in the area helps prevent the spread of contamination.  Make every effort to confine NBC contamination to as small an area as possible.  This also reduces the amount of decon required.  Units moving from a contaminated area into a clean area should decontaminate at or near the edge of contamination.  Mark all contaminated areas and report their location to other friendly units to keep them from entering the contaminated area unknowingly.

Contaminated materiel presents additional problems for limiting the spread of contamination.  If the situation permits, materiel can be left and allowed to weather.  If the equipment is mission essential, it must be decontaminated on the spot or brought back to the rear and decontaminated.

If the situation permits, decontaminate as far forward as possible.  If this is not possible, then materiel may have to be transported to the rear for decontamination.  If contaminated materiel must be moved:

■
Use as few transport vehicles as possible

■
Use one route, especially around congested areas.

■
Monitor the route periodically for contamination.

■
Cover the materiel to keep confined.

■
Warn personnel downwind if a vapor hazard is present.

■
Monitor and decontaminate transport vehicles before transporting noncontaminated materiel.

■
Ensure transport crew wears appropriate MOPP Gear.
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d.
Decontaminate by priority.

Decontaminate the most important items first and the least important items last.  Unit commanders decide which vehicles are most important to the mission.  Battalion and brigade commanders decide which elements to pull "off line" to decon or whether to decon during the reconstitution process.  Division and corps commanders must set priorities and concentrate decon assets.

PART C - NBC DECONTAMINATION METHODS

There are three methods of decontamination which can be used to lessen the impact of an NBC attack: Immediate, Operational and Thorough.

Immediate decon is a survival skill, performed by the individual soldier, that lessens contamination to a level which will permit the soldier to continue to fight.  Operational decon is a unit level activity that is performed to limit spread of contamination and protect uncontaminated areas so they may be used for temporary MOPP level reduction.  Thorough Decon provides the most complete decontamination of a unit and is performed in concert with the reconstitution effort.  In the following section, these methods are explained in terms of types and techniques.

1.
Immediate Decontamination.


a.
Immediate Decon is to minimize casualties, save lives and limit the spread of contamination.  Immediate Decon is carried out by individuals upon becoming contaminated.  It is conducted by individual soldiers using supplies and equipment they carry.  Commanders must ensure soldiers are trained to execute this technique automatically, without waiting for orders.


b.
When chemical and toxic agents get on bare skin, you must take immediate action.  Some of these agents can kill if they remain on the skin for longer than a minute.  Immediate decon techniques are: Skin Decon, Personal Wipedown, and Operator's Spraydown.

■
Skin Decontamination.  Skin Decon should begin within 1 minute after contamination.  Soldiers remove chemical or biological contamination from their skin with the M291 or M258A1 Skin Decontamination Kit.  Radiological contamination is washed away with soap and water.

■
Personal Wipedown.  Personal wipedown should begin within 15 minutes of contamination.  This procedure removes or neutralizes contamination on the hood, mask, gloves, LCE, and personal weapon.  Soldiers brush away radiological contaminants and clean chemical and
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biological contamination from essential gear with the individual equipment decontamination kit.

■
Operator's Spraydown.  Operator spraydown should begin right after finishing the personal wipedown.  Operators and crew remove contamination from all surfaces that must be frequently touched to accomplish the mission.  They spray chemical and biological contaminants with the on-board decontamination apparatus.  For radiological contamination, they brush or scrape the contamination away with whatever is at hand or flush with water and wipe.

2.
Operational Decontamination.


a.
Operational decon is conducted by teams or squads using decontamination equipment organic to battalion-size units.  If this equipment is not available, units will request vehicle washdown through command channels.  This mission will normally be tasked to the supporting chemical unit.  These procedures limit spread of contamination and allow temporary relief from MOPP 4.


b.
Operational decon makes thorough decon easier by speeding up the weathering process for chemical and biological contamination.  This method is less resource-intensive than thorough decon.  Operational decon consists of:

■
MOPP Gear Exchange.  During MOPP Gear Exchange, teams of two or more personnel exchange contaminated overgarments for clean ones to remove gross contamination.  The squad or platoon is responsible for conducting its own MOPP Gear Exchange at the decon site.

■
Vehicle Washdown.  Soldiers use Power-Driven Decontamination Equipment (PDDE) to spray vehicles with hot, soapy water, thus speeding up the weathering process.


c.
Vehicle washdown limits the spread of contamination.  Forces must select decontamination sites that avoid contamination of surface water or drinking sources.  All friendly troops downwind of the operation must be warned to be on the lookout for a potential vapor hazard.


d.
If decontamination assets are available and the mission allows, it is most effective to conduct vehicle washdown within one hour.  Generally, sufficient decontamination assets will not be available for such a timely operation.  Vehicle washdown may need to be postponed several hours.  The washdown will still be effective in removing gross contamination and limiting its spread.
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e.
Operational decon is performed at a forward position, normally near the contaminated squad or platoon, or between alternate fighting positions.  The site requires little, if any, preparation.  A battalion-level decon crew or squad from a chemical unit moves forward to decontaminate the vehicles of a contaminated squad or platoon.  Decontaminants and replacement MOPP gear are provided by a company supply vehicle near the site.


f.
MOPP gear exchange and vehicle washdown are best employed by squad-size or platoon-size elements.  When larger elements try to process through an operational decon site, they lose many of the benefits of a small decentralized operation.  Some of these benefits are:

■
Tailored decontamination operations are flexible and responsive to small unit needs.  This is critical to battlefield mobility.

■
Small, speedy operations are more easily concealed in one location near forward areas.

■
A water source may not be needed at the decontamination site if the M12A1 Power-Driven Decontamination Apparatus (PDDA) is used.  This equipment has a water-carrying capability large enough to service a squad-size element. 


g.
Larger elements may divide into squad-size elements for operational decon, but additional decontamination support will be required.  Decon squads from chemical companies provide this support and reinforce the efforts of the battalion PDDE crew.  Divisional and Corps Chemical Officers advise how to best distribute unit assets to support the battle.


h.
The two techniques used in operational decon do not guarantee conditions that safely allow unmasking on or near equipment.  But soldiers may move upwind of "vapor dirty" equipment into a clean area or collective protection shelter, check for contamination, and briefly unmask.  Continuous contamination checks and monitoring must be conducted to find clean areas and remain in them.  Soldiers must use proper unmasking procedures to safely unmask.


i.
Operational decon should be done as soon as it is practical.  The longer you wait to remove or neutralize contamination, the harder it will be to do so.  If the protective overgarment becomes contaminated with liquid chemical agents, the duration of its protective qualities becomes limited; exchange becomes necessary within 24 hours.  Also, the longer you wait, the more opportunity there will be for an agent to spread thereby compounding contamination problems.
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3.
Thorough Decontamination.


a.
Thorough decon is the most resource-intensive type of decontamination.  These operations reduce contamination to negligible risk levels.  The use of these procedures restores combat power by removing nearly all contamination from unit and individual equipment.  Troops can operate equipment safely for extended periods at reduced MOPP levels.  A small risk from residual contamination remains, so periodic contamination checks must be made after this operation.


b.
Thorough Decon is done as part of an extensive reconstitution effort in brigade, division, and corps support areas.  It requires external support by platoon- or company-size elements assigned the mission of NBC decontamination.  These elements will require augmentation from supported units to accomplish missions.  The decontamination unit is in charge of the decontamination site and operation.


c.
Forces coordinate decontamination sites with the host nation through civil-military liaison teams.  The commander of the decontamination operation takes positive action to prevent runoff and contamination of civilian water sources.


d.
The two techniques that are performed during thorough decon are:

■
Detailed Troop Decontamination.  The unit removes MOPP gear, monitors for contamination, and decontaminates masks with assistance from a decontamination element.

■
Detailed Equipment Decontamination.  A decontamination unit conducts equipment decontamination with the assistance of the contaminated unit.


e.
After thorough decon, the unit moves into an adjacent assembly area for reconstitution.  Support elements from the brigade, division, or corps support areas replenish combat stocks and refit or replace equipment and personnel.  The newly reconstituted unit leaves the assembly area fully operational and fit to return to battle.


f.
Thorough decon does the most thorough job of getting rid of contamination and its hazards.  But, this extensive an operation often is not possible.  Many valuable resources are required that may not be immediately available.  The next best solution is to decontaminate only what is necessary to sustain the force and continue to fight.


g.
Every type of unit (combat, combat support, and combat service support) must develop its own SOPs and methods for
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obtaining temporary relief from MOPP 4, based on its own equipment and missions.  Use on-the-spot judgment that combines the three fundamental measures of NBC Defense: Contamination avoidance, protection, and decontamination.  Standardize those methods when possible and publish them in unit field standing operating procedures (FSOPs).  Even when methods have been standardized, every operation is unique.  You must:

■
Recognize and understand contamination hazards and avoid contamination when possible.

■
Protect yourself and your equipment when contaminated.

■
Know the limitations of your MOPP gear.

■
Know how to neutralize or remove the hazards of contamination.

■
Do only as much decontamination as you need to continue your mission until you are released for more thorough decontamination and reconstitution.


h.
Deciding whether to decontaminate, how much to decontaminate, and when and where to decontaminate are tactical decisions.  There is no formula that can exactly answer these questions.  It takes judgment, like deciding the best place to put your heavy weapons or locate a defensive position.  You must have a good idea of the reasons for decontamination and the levels of decontamination.  You must assess your tactical situation, know the principles of decontamination, and know how decontamination affects your combat power.

4.
Patient Decontamination.


a.
Besides immediate, operational, and thorough decontamination, patient decon is absolutely essential.  Injuries from chemical munitions will need to be triaged separately and decontaminated before medical care can be rendered.  Patient decon is done as far forward to limit spread of contamination.


b.
Casualty decon presents problems for units and health care service support personnel.  Contaminated wounded soldiers create hazards to rescuers and health service support personnel.


c.
On the NBC battlefield, two classifications of casualties will be encountered: Contaminated and uncontaminated.  Those contaminated may be suffering the effects of a chemical or biological agent, or a conventional wound, or both.  Some may be battle fatigue or heat casualties, induced by the stress of NBC conditions and MOPP 4.  Follow proper decon procedures to limit the spread of contamination.
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LESSON 1

PRACTICE EXERCISE

The following items will test your grasp of the material covered in this lesson.  There is only one correct answer for each item.  When you complete the exercise, check your answer with the answer key that follows.  If you answer any item incorrectly, study again that part of the lesson which contains the portion involved.

1.
What is the term used for the level of decon in which just enough contamination is removed to permit fighting to continue?


A.
Emergency


B.
Immediate


C.
Operational


D.
Thorough

2.
Decontamination is used for which effect of a nuclear detonation?


A.
Blast effects


B.
Electromagnetic pulse


C.
Radiation


D.
Thermal radiation

3.
Within how many minutes should personal wipedown begin?


A.
10


B.
15


C.
30


D.
60

4.
MOPP gear exchange is a technique of which method of decontamination?


A.
Thorough


B.
Operational


C.
Individual


D.
Emergency
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5.
Decontamination, at any level, is a resource intensive operation.  Which method of decontamination is selected, if the commander wishes to reduce contamination to a negligible level?


A.
Thorough


B.
Operational


C.
MOPP Gear Exchange and Vehicle Spraydown


D.
Personal Wipedown and Vehicle Spraydown

6.
Which method of decontamination is used to restore the combat potential of a contaminated force?


A.
Thorough


B.
Operational


C.
Nonstandard


D.
Standard

7.
What action does a unit take once contamination is reduced to negligible risk level during thorough decontamination?


A.
Becomes part of the division reserve


B.
Goes into an inactive period for one to two weeks


C.
Performs reconstitution


D.
Relieves the supporting unit
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LESSON 1

PRACTICE EXERCISE

ANSWER KEY AND FEEDBACK

Item
Correct Answer and Feedback

1.
C
Radiation



Radiation is . . . fallout.  Part A, p.  1-4, para e

2.
B
Immediate



Immediate decon . . . fight.  Part C, p.  1-15

3.
B
15



Personal wipedown . . . contamination.  Part C, p.  1-15, para b

4.
B
Operational



Operational decon . . . Part C, p.  1-16, para b

5.
A
Thorough



These operations . . . levels.  Part C, p.  1-18, para a

6.
A
Thorough



The use . . . equipment.  Part C, p.  1-18, para e

7.
C
Performs reconstitution or redeploys p.  1-18, para e
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LESSON 2

DETECTION OF NBC CONTAMINATION

Critical Tasks:  031-503-1014

031-503-1020

031-503-1031

031-503-2001

031-503-2013

031-503-2020

031-503-2022

031-504-1008

031-505-1011

OVERVIEW

LESSON DESCRIPTION:

In this lesson, you will learn about the types of chemical and radiological detection equipment that are available.  Detection equipment for biological agents is still in the developmental stages.  Available, fielded chemical and radiological detection equipment will be discussed in terms of use and capability.

TERMINAL LEARNING OBJECTIVE:

ACTION:
Describe capabilities of chemical and radiological detection equipment.

CONDITION:
Given a description of the use and capabilities of chemical and radiological detection equipment.

STANDARD:
Description of chemical and radiological detection equipment will be made that is appropriate with the guidelines set forth in FM 3-3, FM 3-5, and FM 3-100.  To demonstrate competency of the task, you must achieve a minimum of 70% on the examination.

REFERENCES:
The material contained in this lesson was derived from the following publications:

FM 3-3, NBC Contamination Avoidance,

FM 3-5, NBC Decontamination, and

FM 3-100, NBC Defense, Chemical Warfare, Smoke, and Flame Operations.
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INTRODUCTION

Biological and chemical weapons cause serious injury or death through their toxic properties.  They may contaminate terrain and equipment.  They degrade force effectiveness by causing troops to put on cumbersome protective clothing and equipment.  Nuclear weapons cause casualties through blast, heat, and radiation effects.  They restrict terrain by blowing down trees and buildings, starting fires, or cratering.  They may cause radiological contamination over a large area.

At the tactical level of war, NBC defense allows the force to survive, fight, and win under NBC conditions.  Commanders reduce the likelihood of an NBC attack through avoidance measures.  They disperse their forces and ensure operations and communications security.  Positions are hardened to reduce the impact of an NBC attack.  Contamination is detected and marked; its spread is controlled.

When units cannot avoid contamination, or are in danger of an enemy attack, they implement NBC protective measures.  Biological and chemical hazards, including the protective mask and clothing, normally degrade force effectiveness and erode combat power.

To restore combat power, commanders implement appropriate levels of decontamination as early as possible.  Individual survival is supported by immediate decontamination.  Operational decon allows temporary reduction of protective posture and aids in limiting the spread of contamination.  Thorough decon allows the unit to significantly reduce protective posture.  Thorough decon can be used as part of unit reconstitution to reduce contamination hazards to negligible levels.

Once a unit finds an NBC hazard, the next step is to identify the hazard.  Unit personnel detect and identify chemical agents using kits authorized at squad level.  They may also use the detector paper carried by each individual.  Biological and unknown chemical agent samples must be evacuated through intelligence channels to a laboratory facility for identification.  Radiation is measured with the unit's RADIAC instruments.

Detection and identification of NBC contamination is important in determining the need for decontamination and the appropriate decontamination methods to use.  Certain events can cause an attack to be suspected.  Use of chemical agent detector kits and/or RADIAC instruments can confirm or rule out the presence of contamination.  Although, at the current time there is no detection device available that can immediately identify the specific biological contaminant, enough information is usually available to indicate a biological attack.
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PART A - CHEMICAL AND BIOLOGICAL DETECTION METHODS

1.
Indicators of a Chemical Agent Attack.

Rapid detection and identification of suspected chemical contamination is vital, if soldiers are to take appropriate survival and decontamination actions.  Some of the occurrences that would cause you to suspect a chemical attack are:

■
Unexplained liquid on terrain, buildings, or equipment.

■
Shells or bombs that sound unusual and have less-than-normal destructive effects.

■
Aircraft or other devices spraying a mist or fog.

■
Personnel showing symptoms of agents.

■
Dead or dying animals.

■
Functioning of an emplaced Automatic Chemical Agent Alarm System.

2.
Detection Devices.

Some of the items which can be used to detect and confirm the presence of chemical contamination are: ABC M8 Chemical Agent Detector Paper, M9 Chemical Agent Detector Paper, M256 and M256A1 Chemical Agent Detector Kits, M8 and M8A1 Automatic Chemical Agent Alarm Systems, and the Chemical Agent Monitor (CAM).  See Appendix A.


a.
ABC-M8 Chemical Agent Detector Paper.

ABC M8 Paper is used to check in suspected areas for contamination.  Soldiers carry a book of M8 Paper in their mask carrier.  There is one book of M8 Detector Paper supplied in each M256/M256A1 Chemical Agent Detector Kit.

Use ABC M8 Detector Paper to detect and identify liquid V- or G-type Nerve Agents or H-type Blister Agents.  M8 Paper comes in booklets of 25 sheets in a resealable plastic bag.  The sheets are impregnated with chemical compounds that turn dark green, yellow, or red upon contact with a liquid chemical agent.  The paper must touch liquid agent in order to activate the color change.  Use the color chart located inside the front cover of the booklet to determine the type of agent contacted.  M8 Paper produces the following color indications:
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■
G-Agent: Yellow or red-brown

■
H-Agent: Red or purple

■
V-Agent: Green or black

ABC M8 Paper does not detect vapor.  It is best suited for use on nonporous materials.  Because some solvents also cause it to change color, the paper is unreliable for determining the completeness of decontamination.  Night operations cause problems because M8 Paper must be read in a white-light source.  This product cannot be used to detect vapors or chemical agents in water.  Exposure to high temperatures, DS2, or petroleum products may cause false readings.


b.
M9 Chemical Agent Detector Paper.

M9 Chemical Agent Detector Paper is the most widely used method of detecting the presence of liquid chemical agents.  This product reacts more rapidly than ABC M8 Detector Paper.  It does not detect chemical agent vapors.  The paper indicates the presence of a Nerve Agent (G and V) or a Blister Agent (H and L) by turning a red or reddish brown color.

M9 Detector Paper consists of a roll of detection paper two inches wide by 30 feet long.  The adhesive-backed roll is packaged in a 7-ounce tear off type dispenser box which is supplied with a resealable plastic bag and packed in a moisture vapor barrier bag.  The complete weight of the item is seven ounces.  For accurate reading of the color change, you must observe M9 Paper using only a white-light source.  During night operations the color changes will not show up when a flashlight with a red filter is used to read the paper.

The self-adhesive M9 Paper attaches to most surfaces.  When attaching it to your protective overgarment, place it on the upper portion of your right arm, left wrist, and either your left or right ankle to allow adequate representation of contamination encountered.

M9 Paper may also be routinely placed on vehicles, equipment, and terrain surfaces for visual warning and monitoring of a liquid chemical agent attack.  When placing it on a piece of equipment, ensure the location is free of dirt, oil, and grease, and place the paper where it will not be stepped on.  This is especially important since petroleum products cause the paper to change color, thus producing a false alarm.
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M9 Paper can be used in any weather, however, exposure to extremely high temperatures may produce false readings.  Scuffs, certain types of organic liquids, and DS2 also cause false readings.  If the paper shows spots or streaks of pink, red-brown, red-purple, or any shade of red, assume it has been exposed to a chemical agent.

M9 Paper can be used in rain, snow, and sleet, but cannot be used to detect vapors or chemical agent in water.  This product will not stick to dirty, oily, or greasy surfaces.  Contamination cannot be read under red light or by a color-blind soldier.  M9 Paper will give false reading when exposed to temperatures above 125°F (52(C), brake fluid, aircraft cleaning compound, and insect repellent.


c.
M256/M256A1 Chemical Agent Detector Kit.

The M256/M256A1 Chemical Agent Detector Kit provides a quick means of identifying known chemical agents.  This kit is issued at squad level.  It can detect the presence of blister, blood, and nerve agents.  Specific agents, which the kit can identify, are: Mustards, H and HD; Phosgene Oxime, CX; Lewisite, L; Blood Agents, AC and CK; and Nerve Agents, V and G-type.  The M256/M256A1 Kit is limited because it cannot detect nor be used for sampling unknown agents, or it cannot detect choking agents.

The kit consists of a plastic carrying case, which contains 12 sampler-detector cards, each individually wrapped in a plastic foil laminated envelope; a booklet of ABC M8 Chemical Agent Detector Paper; and, a set of operating instruction cards.  The sampler-detectors contain the reagents and indicators to identify specific chemical agents and color examples to indicate the presence or absence of the agent being tested.  The operating instruction cards contain complete instructions on the operation of the kit.

The product improvement model of the kit is the M256A1.  Eel enzyme has been used to replace the horse enzyme used in the original model in order to increase the sensitivity for the Nerve Agent test.  Sensitivity has been increased by a factor of ten.

The M256/M256A1 Chemical Agent Detector Kit cannot be used to detect chemical agents in water.  In high temperatures, or in the presence of DS2 or petroleum products, this kit may produce false readings.  Tests require 20-25 minutes.  Unit efficiency goes down with temperature.  At 25(F, the kit is no longer operable.
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d.
M8 and M8A1 Automatic Chemical Agent Alarm System.

The M8 Automatic Chemical Agent Alarm System is an automatic chemical agent laboratory which continuously samples the air.  It sounds an alarm and shuts off its pump when chemical agent vapors are detected.

The system is comprised of two components: M43 Detector Unit and M42 Alarm Unit.  The M43 Detector Unit detects the presence of chemical agent vapors.  The M42 Alarm Unit, which is connected by wire to the detector unit, provides both an audible signal and a visible flashing light to indicate the presence of chemical agent vapors.

The M8 Alarm is designed to detect chemical agents: V/G, Nerve; AC/CK, Blood; and CG, Choking; inhalable vapors and aerosols of nerve, blood, and choking agents; and high concentrations of CX, Blister Agent.  The M8 is vulnerable to false alarms in the presence of non-chemical smokes, engine exhaust, nuclear explosions, and rabbit urine.

The newer model of the automatic alarm system is the M8A1 Automatic Chemical Agent Alarm System.  This alarm system provides a method of automatic detection of nerve agents in vapor form.  The system can be utilized for nerve agent detection while vehicle mounted, backpacked, or ground emplaced.

This system is also comprised of two components.  The M43A1 Detector Unit automatically detects nerve agents in the air.  The M42 Alarm Unit, which is connected by wire to the detector unit, provides both a warning light and a horn to signal presence of nerve agent vapors.  The M8A1 will send out a false alarm in the presence of screening smokes, signaling smokes, engine exhaust, rocket/missile propellant smokes, and electromagnetic pulse (EMP).

WARNING

The M43A1 Detector Unit of the M8A1 Alarm System is a radiation hazard.  This unit contains Americium (AM 241).

Correct positioning of these automatic alarm systems is vital in order for them to provide the earliest possible warning.  Exact positioning must be determined based on wind speed, wind direction, terrain, and tactical situation.


e.
Chemical Agent Monitor (CAN).

Our newest item of chemical agent detection equipment is the Chemical Agent Monitor (CAM).  The CAM is a portable hand-held instrument designed to determine and indicate the hazard from


2-6
CM 2506

nerve or blister agent vapor present in the air.  The CAM can be held in either hand and operated while the soldier is dressed in chemical protective clothing.  The CAM can be operated day or night.

The CAM is used by ground forces to search out contaminated and clean areas and to search and locate contamination on personnel, equipment, ship structures, aircraft, land vehicles, buildings, and terrain.  It is also used for monitoring collective protection and to determine the effectiveness of decontamination.

This instrument responds to nerve and blister agent vapors down to the lowest concentrations that could affect personnel over a short period of time.

The CAM is a monitor and not a detector.  Since it is a monitor, it can become contaminated and overloaded or saturated.  This instrument can only report conditions at the front of the inlet probe.  It is a point monitor only and cannot give a realistic assessment of the vapor hazard over an area from one position.

WARNING

The CAM contains a plated cylinder containing Nickel-63 (BETA Emitter) which makes it a radiation hazard.

3.
Detection of Biological Contamination.


a.
There is currently no device available which will provide immediate identification of a biological agent attack.  You must use your senses to detect a local biological agent attack by observing the types of weapons and munitions used in any attack and comparing them with the known characteristics of an enemy biological attack.  Attacks are most likely to occur during the period from one hour before sunset to one hour after sunrise.  Cloudy or foggy days are also favorable for the employment of biological agents.


b.
A biological attack may be suspected when any of the following conditions are observed:

■
Low-flying aircraft that appear to be producing a mist or spray.

■
The functioning of any type of spray device.

■
The functioning of a munition, such as a bomblet, that appears to have no immediate effect.
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■
Unusual types of bomblets found in the area.

■
Swarms of insects, such as mosquitoes, suddenly appear after aircraft have dropped containers that did not appear to have any immediate effects.

■
A marked increase in the unit sick call rate.


c.
Samples of suspected biological contamination must be obtained and sent to a laboratory, cultures grown, and then identification made.  The identification of biological agents is difficult and time consuming.  In many instances, decontamination procedures will be initiated before the agent can be identified.  The assumption must be made that the most resistant form of a micro-organism or bacterial spore has been employed.  Detection procedures will be based on this assumption.

PART B - RADIOLOGICAL DETECTION METHODS

1.
Radiological Contamination.


a.
Under the threat of or in actual nuclear warfare, units in the field must continually evaluate the impact that enemy use of nuclear weapons could have on the conduct of operations.  Casualty-producing levels of fallout can extend to greater distances and cover greater areas than most other nuclear weapon effects.  Such fallout levels can influence actions on the battlefield for a considerable period of time.


b.
The neutron-induced area is small by comparison with the fallout area produced by the same yield nuclear weapon.  It is often contained within the area of greatest destruction and collateral obstacles (tree blowdown, rubble, and fire).  Frequently, there will be no need to enter the neutron-induced area.


c.
The dose rate at any location within a radiologically contaminated area does not remain constant.  It decreases with time.  Thus, in time, a radiation hazard will be of no military significance.  The rate at which this decay takes place also varies with time, generally becoming slower as time passes.


d.
Radiological monitoring is the detection of radiation and the measurement of dose rate with RADIAC instruments.  Monitoring of the unit area alerts the commander to a hazard that otherwise would go undetected and unmeasured.  A radiological survey is the directed effort to-determine the degree and extent of contamination.
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e.
A single radiation measurement usually has a limited operational significance (except to the unit in the immediate area), since it gives information at the point of the reading only.  A number of individual measurements considered together can give a picture of the radiation pattern over an entire area.


f.
RADIAC instruments measure GAMMA radiation without regard to its source.  The doses or dose rates of radiation measured may represent radiation from fallout, neutron-induced GAMMA activity, or a combination of these.  These radioactive materials emit ALPHA, BETA, and GAMMA radiation.  However, only GAMMA is a militarily significant hazard, if the proper protective measures are taken by exposed personnel.


g.
Ground (outside) dose rates are the basic reference used to determine the magnitude of a contamination hazard.  The ground dose rate is the unshielded dose rate measured 1 meter above ground level (about waist high).  This dose rate approximates the average whole body dose rate a person would receive if standing in the open in the contaminated area at the location of the measurement.

2.
RADIAC Instruments.

RADIAC instruments are required for the detection of nuclear radiation.  Radiological contamination cannot be detected by the physical senses.  Radiation absorbed by the body is cumulative in nature and commanders must be on the alert that individuals do not accumulate casualty-producing amounts.


a.
IM-93/UD Series Dosimeter.

Dosimeters are devices designed to measure the total radiation (GAMMA) dose received by an individual.  The standard tactical dosimeter is the IM-93/UD Series.  Normally, they are issued on the basis of two per platoon-size unit, with two spares in the company headquarters.  IM-93/UD Dosimeters are direct-reading pocket dosimeters.  These dosimeters have a range of 0 to 600 cGy and an accuracy rate of ( 10%.  The scale gradation is in 20 cGy increments.  The maximum permissible leakage is 12 cGy in a 24-hour period.


b.
IM-147/PD Dosimeter.

This dosimeter has a range of 0 to 50 cGy and an accuracy rate of ± 10%.  The IM-147/PD Dosimeter is an intermediate range instrument issued to survey parties and others whose dose is not expected to exceed 50 cGy.  The maximum permissible leakage is 1 cGy in a 24-hour period.  Maximum permissible leakage rate is based on 2% of the scale.
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c.
PP-1578/PD Series Charger.

The PP-1578/PD Series Charger is the standard RADIACcharger that is used to place a charge on the dosimeter.  It generates an electrical charge by friction and therefore requires no batteries.


d.
IM-174/PD Series RADIACmeter.

This RADIACmeter is used for area monitoring and survey.  It is a high-range dose rate meter; GAMMA radiation readings are indicated in units from 0 to 500 cGy(cGy) /hr.  It is normally issued on the basis of one per platoon-size unit.


e.
AN/PDR-27 RADIAC Set.

The AN/PDR-27 RADIAC Set is the Army's primary personnel monitoring instrument and is used to monitor low level radiation contamination on personnel, supplies, and equipment.  It is issued on the basis of one per divisional company-size combat and combat support unit and as required for medical, maintenance, and chemical units, and for water supply points.  The AN/VDR-2 RADIAC Set will replace the AN/PDR-27 RADIAC Set.


f.
The AN/VDR-2 RADIAC Set.

The AN/VDR-2 has been recently fielded and will replace both the IM-174 Series RADIACmeter and the AN/PDR-27 Series RADIAC Set.  It measures both high and low level GAMMA radiation and detects BETA radiation.  The AN/VDR-2 works on the principal of continuous electrical collection of ions.  The probe of this instrument contains two GM Tubes which use the same detection method as the AN/PDR-27.  It is lightweight, easy to use, battery operated, and self-testing during operation or on demand by the operator.

The capabilities of the AN/VDR-2 include:

■
Detects, measures, and displays level of GAMMA cGy rate from 0.01 microgray per hour to 100 Gy/hr.

■
Detects and displays level of BETA particle dose rate from 0.01 microgray per hour to 5 cGy/hr.

■
Measures, stores, and displays accumulated dose from 0.01 microgray to 9.99 Gy.

■
Flashes display to indicate reduced-accuracy condition when measuring dose rates from 10 Gy/hr and above.
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Features of the AN/VDR-2 include:

■
Liquid crystal display (LCD) shows three digits, decimal point, and unit of measure for dose rate or accumulated dose; also indicates low batteries and faults.

■
Can be vehicle mounted with vehicle power activating alarms and intercoms; computes and displays dose rates external to the vehicle.

■
Audible or visual alarm independently preset to dose rate and accumulated dose.


g.
AN/PDR-75 RADIAC Set and DT-236/PDR-75 RADIAC Detector.

There are two new RADIAC sets which have recently been fielded.  The AN/PDR-75 RADIAC Set contains the RADIAC Computer Indicator CP-696/PDR-75 (Reader), which is used to measure the accumulated neutron and GAMMA radiation dose absorbed by the RADIAC Detector DT-236/PDR-75 (Wrist Dosimeter).  The wrist dosimeter is worn by personnel, who may be exposed to radiation from tactical nuclear weapons.  The DT-236/PDR-75 RADIAC Detector is used with, but is not considered part of, the AN/PDR-75 RADIAC Set.

The characteristics of the CP-696/PDR-75 Reader are:

■
It allows radiation monitoring of individual personnel.

■
It provides large scale monitoring for statistical purposes.

■
It gives virtually instantaneous exposure readings.

■
It provides accurate readings (digital) for extended periods of time after exposure.

■
It may be battery operated.

■
It is portable, durable, and lightweight.

The characteristics of the DT-236/PDR-75 Dosimeter are:

■
It allows radiation monitoring of individual personnel.

■
It provides accurate readings for extended periods of time after exposure.

■
It is maintenance free and lightweight.
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The CP-696/PDR-75 Reader capabilities are:

■
It measures from 0 to 999 cGy in any combination of neutron or GAMMA doses.

■
It indicates over-range doses with flashing digital panel meter display.

■
It is designed to nuclear survivability requirements for thermal flash and air blast, neutron and GAMMA radiation fields, and Electro-magnetic Pulse (EMP).

■
It provides a single digital display reading in cGy for combined doses of neutron and GAMMA radiation.

■
It operates from a power supply of either polarity.

The DT-236/PDR-75 Dosimeter capabilities are:

■
It measures from 0 to 999 cGy in any combination of neutron or GAMMA doses.

■
It is designed to nuclear survivability requirements for Neutron and GAMMA radiation fields and EMP.

The performance data is:

■
Range is 0 to 999 cGy

■
Over range 1000 to 5000 cGy (DPM display flashes)

■
Operating Temperature is -26 to +125° F (-32 to +52( C)

■
Storage Temperature is -70 to +160( F (-57 to +71° C)
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LESSON 2

PRACTICE EXERCISE

The following items will test your grasp of the material covered in this lesson.  There is only one correct answer for each item.  When you complete the exercise, check your answer with the answer key that follows.  If you answer any item incorrectly, study again that part of the lesson which contains the portion involved.

1.
Why is Operational Decon performed?


A.
If equipment at a depot in a rear area has been contaminated with a blister agent


B.
If an individual has nerve agent on the face


C.
To aid in limiting the spread of contamination


D.
If a salvaged vehicle is contaminated by fallout

2.
Which color will M8 Paper turn when exposed to liquid Mustard (H) Blister Agent?


A.
Yellow or orange


B.
Brown


C.
Green


D.
Red or purple

3.
Which chemical agent will M9 Paper indicate?


A.
G and V or H and L (Nerve or Blister Agent)


B.
CG or CS (Choking or Tear)


C.
AC or CK (Blood)


D.
BZ (Incapacitating)

4.
Which type of enemy attack has probably occurred, if the sick call rate increases drastically after discovery of a spray device with enemy markings?


A.
A biological attack


B.
A chemical attack


C.
A high explosive artillery attack


D.
A nuclear strike
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5.
Which is a cause for you to suspect an enemy biological attack?


A.
Swarms of insects appear after an aircraft drops containers with no immediate effect.


B.
High explosive artillery rounds


C.
High-flying aircraft that are spraying a mist


D.
Appearance of a yellow cloud

6.
Which radiation hazard is considered militarily significant?


A.
ALPHA


B.
BETA


C.
GAMMA


D.
NEUTRON

7.
What is the purpose of RADIAC instruments?


A.
To detect the leakage rate


B.
To determine the hazard extent and treatment


C.
To prescribe proper preventive measures


D.
For detection of nuclear radiation

8.
Which RADIAC instrument will replace the AN/PDR-27?


A.
IM-93


B.
IM-147


C.
PP-1578


D.
AN/VDR-2

9.
Which instrument is self-testing during operation?


A.
AN/VDR-2


B.
IM-93


C.
IM-147


D.
PP-1578

10.
Which instrument is capable of measuring radiation from 0 to 999 cGy?


A.
AN/PDR-75


B.
AN/VDR-2


C.
CP-236


D.
DT-696
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LESSON 2

PRACTICE EXERCISE

ANSWER KEY AND FEEDBACK

Item
Correct Answer and Feedback

1.
C
To aid in limiting the spread of contamination Operational Decon allows . . . contamination.



Part A, Intro, p.  2-2

2.
D
Red or purple



M8 Paper produces: . . . Part A, p.  2-4, para 2a

3.
A
G and V or H and L (Nerve or Blister Agent)



The paper indicates . . . color.



Part A, p.  2-4, para 2b

4.
A
A biological attack



A biological attack: . . . Part A, p.  2-7, para 7b

5.
A
Swarms of insects appear after aircraft drops containers with no immediate effect.



Swarms of insects . . . Part A, p.  2-8, para 7b

6.
C
GAMMA



However, only the GAMMA hazard is considered militarily significant . . . Part B, p.  2-9, para 1f

7.
D
For the detection of nuclear radiation RADIAC instruments . . . radiation.



Part B, p.  2-9, para 2

8.
D
AN/VDR-2



The AN/VDR-2 RADIAC Set will replace the AN/VDR-27.



Part B, p.  2-10, para 2f

9.
A
AN/VDR-2



It is lightweight . . . operator.



Part B, p.  2-10, para 2f

10.
A
AN/PDR-75



It measures . . . doses.



Part B, p.  2-12, para g
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LESSON 3

NBC DECONTAMINATION EQUIPMENT AND DECONTAMINANTS

Critical Tasks: 031-503-1007

031-507-1002

031-507-1020

031-507-1022

031-507-1041

OVERVIEW

The extent and timing of decontamination depends on the tactical situation, mission, extent of contamination and the available decontamination resources.  Reducing the effect of any chemical threat and survivability is essential.  Once it is established that contamination is present and, if possible, what type of contaminant has been used, you must decontaminate.

The types of decontaminating equipment range from pocket-size individual kits that are used for skin decontamination to large items of equipment that are capable of decontaminating large vehicles.  Our supply of decontaminants range from resin-type powder to highly caustic liquids to natural means, such as sunlight and water.  In this lesson, you will learn about the various decontaminating devices, equipment, and decontaminants that are available.

TERMINAL LEARNING OBJECTIVES:

ACTION:
Identify NBC decontamination equipment and decontaminants.

CONDITION:
You will be given a description of NBC decontamination equipment and decontaminants to include characteristics, use, and safety standards.

STANDARD:
Identification of NBC decontamination equipment and decontaminants will be made that is appropriate with the guidelines set forth in FM 3-5 and FM 3-100.  To demonstrate competency of the tasks, you must achieve a minimum of 70% on the examination.

REFERENCES:
The material contained in this lesson was derived from the following publications: FM 3-5 and FM 3-100.
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INTRODUCTION

In order to survive, individual soldiers must be the first to react to contamination.  They use Immediate Decontamination to survive the attack and stop agent penetration of surfaces that must be constantly touched.  By attacking the contamination early, the decontamination effort is very effective.  But, this does not affect the slower reduction of combat potential caused by the performance degradation of MOPP 4.

Next, elements of the unit use Operational Decontamination to reduce the overall level of contamination and limit the spread.  Areas free of contamination are identified and protected.  Soldiers may begin to briefly restore their combat power because they can move to clean areas, rest, and eat in reduced MOPP levels.

Finally, units can elect to perform Thorough Decontamination.  It requires that the unit be taken out of battle; but, when it is finished decontaminating, the unit's combat power is restored.

In order to successfully complete these three methods of decontamination, the equipment and decontaminants must be available and properly used in a timely fashion.  In this lesson you will learn what decontamination equipment is available, as well as, the standard and natural decontaminants that may be used.  See Appendixes A through C.

PART A - DECONTAMINATION EQUIPMENT

Chemical contamination is usually the most dangerous form of contamination and the most difficult to remove.  Procedures used to decontaminate can also be used for biological contamination.  Decontaminants used to remove chemical contamination are caustic.

1.
M258A1 Skin Decontamination Kit.

WARNING

The decontaminating solutions used in the M258A1 are acidic and caustic.  Keep solutions out of eyes, wounds, and mouth.  Use water to wash toxic agent or decontaminating solutions out of eyes or wounds and seek medical attention.  Do not store where temperature exceeds 110( F.


a.
The M258A1 Skin Decontamination Kit is used to decontaminate skin contaminated by liquid chemical agents.  This kit may be used to decontaminate the protective mask, hood, butyl rubber gloves, helmet, and individual weapon.
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It is useful to decontaminate sensitive equipment such as optics and electronics.  Although soap and water are preferred, the M258A1 may also be used to decontaminate biological agents.


b.
Each kit contains six foil-packaged decontamination towelettes/wipes in an olive-drab plastic case.  For maximum effectiveness, the kit should be used within one minute of contamination.  The basis of issue is one per soldier.


c.
The standard skin decontamination kit is the M258A1 (Figure 3-1) until it is replaced by the M291 Skin Decontamination Kit.  Supplies of M258A1 will be used until exhausted or discarded.
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Figure 3-1.  M258A1 Skin Decontamination Kit

2.
M291 Skin Decontamination Kit (SDK).


a.
The M291 Skin Decontamination Kit allows complete decontamination of the skin by physical removal, absorption, and neutralization of toxic agent with no long-term harmful effects.


b.
A kit consists of six foil-wrapped packets, each containing a decontaminating pad filled with black powdered resin.  The kits are issued on a basis of two M291s (12 packages) per soldier.  Local SOP dictates where these are stored.  For maximum effectiveness, the kit should be used within one minute of contamination.


c.
The M291 Skin Decontaminating Kit (Figure 3-2) should be used both for actual combat and for training purposes.
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WARNING

The M291 SDK is FOR EXTERNAL USE ONLY.

Keep decontaminating powder out of eyes, cuts, or wounds.  It may be slightly irritating to skin or eyes.
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Figure 3-2.  M291 Skin Decontaminating Kit

3.
M280 Decontamination Kit, Individual Equipment (DKIE)

The DKIE was designed to decontaminate an individual's chemical protective gloves, mask, hood, overboots, load-carrying equipment, and weapon.  The M280 is on hold pending replacement by the M295 Personal Equipment Decontamination Kit.

WARNING

DO NOT USE for skin decontamination.

Keep out of eyes and mouth, off the skin and open wounds.

4.
M11 Decontaminating Apparatus.


a.
The M11 (Figure 3-3) is a fire extinguisher-like device used to spray DS2.  The apparatus is portable and holds a 1-1/3 quart can of DS2.  It is used to decontaminate vehicles or crew-served weapons to the minimum extent necessary to make them safe for continued use.


b.
The M11 is refillable and is charged by a nitrogen cylinder.  DS2 is released under pressure as a spray.  DS2 is sprayed on surfaces of vehicles and equipment most likely to be touched by operators and crew.  At low temperatures, two nitrogen cylinders may be needed to charge the apparatus.
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c.
The unit is about 13 inches in height and four inches in diameter.  It weighs approximately three pounds when empty and six pounds when filled with 1-1/3 quarts of DS2.  A bracket is provided for mounting the unit on vehicles.


d.
The M11 can decontaminate 13.5 square feet per container of DS2.  The range of dispersal varies from six to eight feet at maximum pressure, fully pressurized at start of spraying, to three to five feet, at end of spraying.

WARNING

DO NOT use the M11 if the container is damaged.

Wear protective mask and gloves when using the M11 to decontaminate.

DO NOT use the M11 as a fire extinguisher because DS2 is a combustible liquid.

Never initially pressurize the container with more than one nitrogen-filled cylinder.  The nitrogen cylinder contains nitrogen under high pressure.  Care must be exercised during installation to prevent premature puncturing of the cylinder.  Premature puncturing will cause the expulsion of the cylinder at a dangerous velocity. 

[image: image4.png]



Figure 3-3.  M11 Skin Decontamination Kit
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5.
M13 Decontaminating Apparatus Portable (DAP).


a.
The M13 DAP (Figure 3-4) is a self-contained device used to apply DS2 to metal surfaces.  It has a 14-liter (3.7 gallon) DS2 container which is disposable.  The apparatus can be mounted to standard 5-gallon fuel can mounts on vehicles and equipment.


b.
The DAP is used to spray and scrub DS2 on surfaces of vehicles and equipment with which personnel are most likely to come into contact.  The 14-liter DS2 container cannot be refilled.  Replacement containers must be used.


c.
When empty, the M13 DAP weighs 24 pounds; when filled with 14 liters of DS2, it weighs 54 pounds.  The apparatus has an average coverage of 1200 square feet at 75° F.  The unit is usable in temperature ranges of -25° F to +120°F.

WARNING

Keep the fluid container on the same level as the operator is standing, as it can tip over and cause injury.  DO NOT USE the DS2 filled, green-painted fluid container for training.  A black-painted fluid container which can be filled with water is provided for training exercises.

The M13 DAP, when filled with DS2 weighs 54 lbs.  To avoid injury, use two people when lifting it 4 feet or higher.

Wear MOPP 4 AT ALL TIMES when handling DS2 in a contaminated environment.  If available, wear the M2 Toxicological Agent Protective (TAP) Apron.  In extreme cold temperatures, wear rubber gloves INSIDE Arctic mittens.  Change mittens, if they become soaked with DS2, since DS2 can damage rubber gloves.

DO NOT use the DAP if the container is damaged or leaking.

DO NOT spray DS2 on hot exhaust, hot surfaces, or open flames as it can cause fire.

DO NOT DS2 to spray on personnel or protective clothing.  Long-term contact with DS2 (about 24 hours) can damage NBC protective gloves, hood, and overboots.

DS2 makes surfaces slippery; use caution to avoid falling.
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Figure 3-4.  M13 DAP

6.
N17 Lightweight Decontamination System (LDS).


a.
The M17 LDS (Figure 3-5) is a portable pump and water heating unit for producing hot water and steam.  The system incorporates a 1580-gal. or 3000-gal. collapsible water tank, two wand assemblies, connecting hoses, and a shower rail.
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Figure 3-5.  M17 LDS
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b.
The M17 LDS is designed for equipment and vehicle operational and thorough decontamination.  The system can also be used for troop showers, as necessary.

7.
M12A1 Power-Driven Decontaminating Apparatus (PDDA).


a.
The M12A1 PDDA is used to mix and spray decontaminating agent slurries and solutions, and hot, soapy water rinses during decontamination.  The apparatus (Figure 3-6) may also be used for firefighting with water or foam, de-icing operations, vehicle washing, pumping fluids, and showering personnel in the field.


b.
The M12A1 PDDA consists of three skid-mounted units: a tank unit (500-gal. capacity), a pump and hose unit, and the M2 Water Heater.  The apparatus is designed to be used as a mobile or stationary unit.  It can be transported by and operated from any flatbed truck of 2 1/2-ton or larger load capacity.  It can be air transported by rotary or fixed-wing cargo-aircraft.


c.
The pump unit assembly consists of a skid assembly; frame assembly; cover panels: gasoline engine; plumbing; pump; prime-detergent tank; control panel; and cover.  The control panel contains all the gauges and valves for operating the engine and controlling pump delivery.


d.
The tank unit assembly is used to store the water needed for use during decon operations.  The tank is bolted to a skid.  When the equipment is operating, water is blended with decontaminating agent in the tank.  This forms slurry, which is a fairly thick liquid mixture.  An agitator at the bottom of the tank prevents solids from settling out of the slurry.  The intake and blender hoses are stored on top of the tank when not in use.


e.
The M2 Water Heater is used to furnish hot water for decontamination.  Using water +35( F to 85° F, the M2 Water Heater boiler will raise temperature at least 100° F within 5 minutes, when the water is flowing at a rate of 600 ((10) gallons per hour.  It is a fully enclosed, skid-mounted unit.  Functionally, the heater is a multifuel-fired, low-pressure boiler assembly consisting of a fuel and ignition system, combustion and heating system, and control system.


f.
The three units can be connected in a variety of ways to conform to mission requirements.  The M12A1 can also pump water into the tank from an external water source (e. g., stream or lake), bypassing the tank unit.
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Figure 3-6.  M12A1 PDDA
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PART B -STANDARD DECONTAMINANTS

Standard decontaminants are those chemical compounds that have been made and issued for the purpose of decontaminating chemical agents.  Standard decontaminants are preferred over other decontaminants.  The standard decontaminants currently stocked for issue are Decontamination Solution No.  2 (DS2), Supertropical Bleach (STB), Mask Sanitizing Solution, and soap and detergents.  Non-standard decontaminants are those which are not frequently used.  A list of these substances, to include their use, preparation, and cautions can be found in Appendices A through C.

1.
Decontaminating Solution No.  2 (DS2).


a.
DS2 is a transparent amber-colored solution used as a general purpose decontaminant.  DS2 reacts with most chemical agents to reduce their hazard effect.  With sufficient contact time (up to 30 minutes), it is effective against all known chemical agents.  Since the spread of the decontamination varies with the temperature and degree of mixing, it is best to allow the full 30 minutes contact time when possible.


b.
DS2 will remove and destroy most biological agents, but it will not destroy biological spores.  DS2 is degraded by water and carbon dioxide in the air.  For this reason, a partially-used container should not be kept for future use.  The solution is effective from -27( C to 52° C (-15° F to 125° F).


c.
DS2 is available in 1 1/3 quart cans, 5-gallon drums, and in the 14-liter fluid container of the M13 DAP, as a ready-to-use solution.  DS2 can be applied by spraying, then scrubbing with brooms, brushes, or swabs.  It is best to scrub thickened agents with a stiff bristle brush to speed up the decontamination process.

WARNING

DS2 is flammable.  Avoid spraying DS2 on fires and hot engine manifolds.

DS2 is extremely irritating to the eyes and skin, a protective mask and rubber gloves must be worn.  If DS2 contacts skin, wash with water.  Do not inhale the vapors.

DS2 will cause a green to black color change upon contact with ABC-M8 Detector Paper and cause a false/positive reaction with M9 Paper.

DS2 ignites spontaneously on contact with STB and HTH.

Avoid spilling DS2 on chemical protective overgarment.
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DS2 is a combustible liquid with a flash point of 160( F.  Spraying DS2 onto heated surfaces above 160( F will ignite the DS2.

DO NOT USE on M17-Series Mask.  It damages mylar diaphragm in voicemitter assembly.

It corrodes aluminum, cadmium, tin, and zinc; softens leather.  It may soften, remove, or discolor paint.  Rinse well after use and oil metal surfaces.

2.
Supertropical Bleach (STB).


a.
Definition.

STB is chlorinated lime which contains about 30% available chlorine.  STB can be used dry or mixed with water to make slurry.  STB is effective against Lewisite, V and G Agents, and biological agents.  Allow STB to remain in contact with contaminated surfaces for at least 30 minutes then wash off with clear water.

WARNING

STB ignites spontaneously on contact with liquid blister agent or DS2.  It gives off toxic vapors on contact with G Agent.

It is corrosive to most metals and injurious to most fabrics.  Rinse thoroughly and oil metal surfaces.

STB mixtures (dry and slurry) do not effectively decontaminate mustard, if solidified at low temperatures.

Porous surfaces may require several applications.

STB should not be inhaled or come in contact with the skin.

A protective mask or other respiratory protection device should be worn when preparing slurry.

Store STB in unheated warehouse isolated from combustibles and metals subject to corrosion.

It is not recommended for ship use.  Top deck storage only.
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b.
Preparation Methods.


(1)
Slurry Paste.

Mix one 50-pound drum of STB with 6 gallons of water.  Slurry paste consists of approximately equal parts (by weight) of STB and water.


(2)
Dry Mix.

Mix 2 shovels STB to 3 shovels of earth or inert material, such as ashes.


(3)
Slurry Mix.

For chemical decontamination, slurry mix will consist of 40 parts STB to 60 parts water, by weight.  To mix in the M12A1 PDDA, use 150 pounds of STB, 225 gallons of water, 1-1/2 pounds of antiset, and 24 ounces of antifoam.

For biological decontamination, slurry mix will consist of 7 parts STB to 93 parts water, by weight.  To mix in the M12A1 PDDA, use 1300 pounds of STB, 225 gallons of water, 12-1/2 pounds of antiset, and 24 ounces of antifoam.


(4)
Camouflage.

Lampblack or dye mixes may be added for camouflage.  No mixing is required.

3.
Mask Sanitizing Solution.

Mask sanitizing solution is used on previously cleaned masks with filter elements removed.


a.
Preparation of sanitizing solution.

Fill a standard plastic canteen to the shoulder with water.  Add one 0.5 gram tube of Calcium Hypochlorite from the water purification kit.  Cover the canteen and shake vigorously for 30 seconds.  Mix bulk quantities as follows: Add 2.0 grams of Calcium Hypochlorite (from 6-ounce jar) to 1 gallon of water.


b.
Sanitizing method.

Place the-mask face up.  Attach a canteen to the mask at the drinking tube.  Drain one canteen full of sanitizing solution through the mask.  Follow with two canteens of clean water as a rinse.  Immerse the mask and outserts in sanitizing solution.  Agitate for 5 minutes.  Rinse twice in clear water, agitating 2 or 3 minutes each time.  Dry all parts and reassemble the mask.  One gallon of solution is needed for every ten masks.
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4.
Soap and Detergents.

To decontaminate with soap and detergents, scrub or wipe contaminated surfaces with a hot, soapy water solution or immerse item in the solution made by mixing 75 pounds of powdered soap in 350 gallons of water.  If powdered soap is not available, laundry bar soap may be used.  Cut 75 pounds of soap into 1-inch pieces and dissolve in 350 gallons of hot water.  For smaller amounts of soap solution, use a ratio of approximately 1 pound of soap per gallon of water.  Mix 2 pints of detergent to 450 gallons of water in the M12A1 PDDA.

WARNING

Soaps and detergents are effective in physically removing contamination.  However, casualty-producing levels of contamination may remain in the runoff water, which must be considered contaminated.

PART C - NATURAL DECONTAMINANTS

U.S.  Forces may find themselves committed to battle anywhere in the world and in any type of weather.  Weather and terrain conditions will dictate how to fight and what equipment is most effective to support the fighting force under NBC conditions.  Conditions like weather, urban areas, mountains, jungles, and deserts each have a major influence on decontamination operations.

The common or natural decontaminants normally available for use in decontamination are weathering or aging, soil, fire, and water.

1.
Weathering or Aging.


a.
Weather can be an advantage when used as a natural decontaminant to lessen the hazards of nuclear, biological, and chemical contamination.  However, it could also be a disadvantage if you must operate under adverse weather conditions (such as extreme cold), which will restrict detection and decon operations.


b.
Weathering is the easiest method of decontamination.  It acts upon chemical agents through evaporation and decomposition.  The effects of weathering on biological and chemical contamination, however, are variable.  They depend upon the persistency of the agent, climatic conditions, and types of surface, so, exercise care within contaminated areas until all vapor and transfer hazards are gone.
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c.
Radiological contamination is not affected by weather.  Its hazards decay at a particular rate depending upon the physical characteristics of the particles.  This process is called "aging".  Aging requires almost no labor and reduces troop exposure to radiation.  Although the radiation decreases with time, in certain cases, the contamination becomes more firmly fixed to the surface.  So, the lack of time or the nearness of unprotected personnel to the contamination may require the use of a faster method of decontamination.


d.
The effects of weathering or aging include:


(1)
Temperature.

High temperature speeds the changing of liquid to vapor (evaporation) and hastens the dispersion chemical agents in the air.  The persistency of liquid chemical agents on the ground decreases as the temperature increases.  Temperature has no effect on radiological contamination.


(2)
Wind.

Aeration aids in decontamination.  High winds rapidly disperse chemical agent vapors.


(3)
Humidity and rain.

Moisture tends to break down chemical agents.  However, most chemical agents break down very slowly.  Heavy rain aids decon by removing contamination; however, runoff contamination may build up in drainage areas, creating hazards.

Rates at which microorganisms dry out (dehydrate) depend upon the moisture content of the air.  Although some agents (spores) possibly are not affected by low humidity, periods of dry weather help reduce most biological contamination within an area.

Rain that wets the terrain may prevent the formation of secondary chemical and biological aerosols.  Rainfall may also leach contamination into the soil.


(4)
Sunlight.

Sunlight can act as a decontaminant.  Even in cold weather, the direct rays of the sun warm surfaces above the air temperature.  This hastens
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the evaporation and decomposition of chemical agents.  The ultraviolet and infrared radiation in sunlight will help to destroy most biological agents within one day.


(5)
Time.

Radiological contamination loses its radiation danger with time.  It depends upon the decay rate of the isotope(s) present as contamination.


e.
The procedures for weathering or aging consist of placing or leaving a contaminated object in an out-of-the-way area, posting the area with contamination markers, and waiting for the contamination to drop to an acceptable level.  Check the weathering or aging progress periodically by detection and survey procedures.  Consider using weathering or aging in situations where manpower is of primary importance.

2.
Soil.


a.
Soil is a readily available natural decontaminant.  The type of soil affects the persistency of chemical agents.  Sandy soil tends to absorb the agent and increases the duration of the vapor hazard.  Rocky soil does not absorb the agent as fast, so it does not increase the persistency.


b.
Soil with organic matter will seal or cover contamination and absorb liquid contamination; however, sandy soil will not absorb any contamination.


c.
The procedures for using soil consist of covering a contaminated area with about 10 centimeters (4 inches) of earth.  This offers protection against liquid chemical contamination as long as the earth is not disturbed and the chemical agent is not exposed.

Such an area may be crossed safely, but take care not to disturb the earth covering.  If the layer of earth is broken, both a contact and vapor hazard may result.  Extra protection may be obtained by mixing household bleach with the earth.

In the absence of better absorbents, use earth to remove liquid contamination from materiel.  This earth becomes contaminated and must be treated as contaminated waste.


d.
Bury expendable materiel contaminated with chemical or biological agents or with radioactive material.  Earth is only a temporary cover for radiological contamination.  Terrain contaminated by radiation, such as drainage ditches or collection sumps, can be effectively sealed by using at least 30 centimeters
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(12 inches) of earth; this will reduce the dose rate by approximately one half.  Use earth moving devices to collect earth for sealing or burying.  Shovels may be used if heavy equipment is not available or if the contaminated area is small.

3.
Fire.


a.
Fire is a rapid, simple, and effective means of decontaminating chemical and biological agents.  Burning is the quickest and most efficient decon method for areas of grassy or short undergrowth.


b.
Ideal conditions for using fire are during periods of lapse temperature gradient with a moderate wind speed in a direction away from friendly forces.  For example, a hot, sunny day with moderate wind.  Such conditions will produce minimum downwind travel of toxic vapors.


c.
Weather, agent concentration, and the amount of combustible material to be burned determine the downwind hazard.  DO NOT USE fire if it will reveal the location of friendly forces.


d.
Fire destroys most chemical and biological contamination but may also vaporize some chemical agents, and chemical and biological contamination.  Some chemical agents are combustible and convert into relatively harmless products when burned.  Biological agents are killed or destroyed by fire.  Fire will not destroy radioactive contamination.  Although the contaminated material is destroyed by combustion, the radioactive hazard is not affected.

WARNING

Burning operations cause a downwind hazard.  Use the downwind vapor hazard prediction technique given in FM 3-3 to predict how fumes travel from burning chemical agents.

When fire is being used, post sentries wearing MOPP 4 to warn personnel to stay out of the area.

Get permission to use fire from the commander who controls the area, from the burning site to the maximum downwind of the hazard.  Warn all adjacent troops that burning will take place.

4.
Water.


a.
Water removes fallout and biological agents but cannot remove some chemical agents.  Hot water is more effective than
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cold water.  Adding soap or detergent makes it more effective.  Water used for decontamination poses a safety hazard.  Take care that runoff water does not contaminate streams.


b.
Water alone should not be used to decontaminate objects contaminated with Lewisite-type blistering residue.  Scrub the surface with hot, soapy water to remove the residue-or apply an alkaline solution to neutralize it.


c.
Water flushes contaminants from surfaces.  It hydrolyzes some chemical agents.  During decontamination, the force of the water removes the contamination and the soluble agents or isotopes in the water.  It is not as effective on porous or greasy surfaces because these surfaces tend to trap and hold contamination.  So, it is always best to use a detergent water solution.


d.
The procedures for using water include:


(1)
Flushing.

Flushing a surface with lots of soapy water washes away the contamination.  Construct a sump to collect contaminated runoff and to limit the spread of contamination.  Flushing will not remove contamination that has soaked into the surface.  The effectiveness of flushing increases when using high pressure, extending the contact time, raising the water temperature, adding soap or detergent or scrubbing the surface.

If steam is used to flush the surfaces, the heat kills many microorganisms.  Flushing with soapy water is the most economical way to flush large smooth areas such as painted walls, sheet metal roofs, and walls.


(2)
Boiling.

Boil drinking water for a minimum of 15 minutes.  Double this time at high altitudes.  Boiling in hot, soapy water is an excellent method of biological decontamination.  Autoclaving (with a pressure-cooker device) at 121° C (250° F) for 15 minutes or in a low-pressure cooker at 109° C (228° F) for one hour is recommended.

Although boiling removes some radiological contamination by removing the dirt from the contaminated material, it does not reduce the radioactivity of the contamination.
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(3)
Disposal.

Water used for decon becomes contaminated.  It must not be disposed of in areas where it might flow or be washed into streams or other bodies of water or into areas where it might contaminate ground water used as a water supply.  When selecting a disposal area, consider its hazard to troops and civilian populations.  Disposal areas should be either decontaminated or marked with standard contamination markers.

PART D - IDENTIFY MISCELLANEOUS DECONTAMINANTS

In an environment where NBC weapons have been used, situations are likely to occur in which standard decontaminants are not available.  This shortage will be caused by logistical delays, created by NBC contamination, plus the increased usage of decontaminating materials.

Miscellaneous decontaminants can be used when standard decontaminants are not available, and when the mission requires performance of decontamination.  Miscellaneous decontaminants include soaps and detergents, certain common chemical compounds, organic solvents, absorbents, and explosives.  Soaps and detergents remove NBC agents; alkaline soap and detergent solutions neutralize some chemical agents, such as GB.  Chemical compounds act to lessen the hazard of chemical agents, but do not neutralize them.  Absorbents or explosives may be used to remove contamination.  The miscellaneous decontaminants discussed, which are not listed in supply publications, may be obtained through local purchase.  See Appendix C.

1.
High Test Hypochlorite (Calcium Hypochlorite).

High Test Hypochlorite (HTH) is a bleaching material similar to STB, which can be used as a substitute for STB.  It is available as a stable water-soluble material in granular or tablet form, containing a minimum of 70% calcium hypochlorite.  It is also called high test bleach, HTB.  The compound contains a higher percentage of chlorine than STB, so it is more corrosive.

A slurry that can be sprayed is more difficult to obtain with HTH than with STB.  A slurry consisting of one part HTH and two parts water, by weight, can be sprayed from a PDDA.  However, this mixture is extremely corrosive to the apparatus and should be used only if STB is not available.  Equipment which has been used to spray HTH must be thoroughly cleaned after the spray mission.  A slurry of greater than one part HTH and two parts water, by weight, will clog the PDDA.  HTH is satisfactory for decontamination of blister agents and VX.
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WARNING

The protective mask or other respiratory protective device and rubber gloves are the minimum protection equipment for handling HTH.

CAUTION

HTH has a toxic vapor, will burn the skin, and destroy clothing.  If HTH comes into contact with the skin or clothing, flush with large amounts of water.

THE INTERACTION OF DS2 AND HTH MAY PRODUCE HEAT AND FLAME.  THESE ITEMS MUST BE STORED SEPARATELY AND MUST NOT BE MIXED DURING USE.

2.
Washing Soda (Soda Ash, Laundry Soda, Sal Soda, and Sodium Carbonate).

Washing Soda neutralizes most chemical agents and is especially effective against nerve agents.  It is used as a washing agent for blister agents.  A solution is made by stirring 2 lbs.  of Washing Soda into 2 1/2 gallons of water.  It is applied to contaminated surfaces using the PDDA, swabs, or brooms.

CAUTION

Washing Soda is an alkaline material.

DO NOT use it for personnel decontamination.

3.
Caustic Soda (Lye, Sodium Hydroxide).

WARNING

DO NOT use Caustic Soda or Caustic Potash for personnel decontamination.  Both solid and solution will damage the skin, eyes, and clothing.

Caustic Soda neutralizes chemical and biological agents.  It is especially effective against nerve agents.  A 5% solution is made by stirring 1 lb. of lye into 2 1/2 gallons of water.  Caustic Soda can be used instead of the standard decontaminants.  It can also be used instead of Washing Soda.

CAUTION

Heat will result from mixing Caustic Soda or Caustic Potash with water.  Careful addition of small amounts at a time will avoid excessive heat.  Caustic Soda and Caustic Potash corrode surfaces, especially aluminum.  Personnel handling caustic solutions must wear protective masks.
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4.
Caustic Potash (Potassium Hydroxide).

Caustic Potash is very similar to Caustic Soda.  It is used for the same application as Caustic Soda.

5.
Ammonia (Ammonium Hydroxide).

This is a water solution of ammonia.  Ammonia or a water solution is an effective decontaminant for several chemical agents, including G Agents.  If ammonia is used, a self-contained breathing apparatus or special purpose mask should be worn.  The M17-Series Protective Mask, as well as the M24, M25, and M25A1, does not provide protection against ammonia.

6.
Fuels and Solvents.

Fuel can be used as a solvent or applied to contaminated surfaces and ignited.  Solvents, like gasoline, kerosene, or carbon tetrachloride, are applied with swabs, taking care not to spread the contamination.  Ignited fuel destroys agents; solvents merely remove them.  Sufficient solvent can dilute and remove most of the dangerous contamination.

WARNING

DO NOT inhale fumes of solvents for prolonged periods.  Dangerous vapor concentrations that present a downwind hazard may be created during burning.

7.
Absorbents.

Absorbents are various materials which remove but do not neutralize or destroy chemical agents.  Earth, charcoal, coal dust, clay and sawdust may be used as absorbents.  They are contaminated after use and must be treated with precautions.

CAUTION

The absorbents are contaminated after use and must be buried or controlled to prevent the spread of the agent or a vapor hazard caused by evaporation.

8.
Soap and Detergent.

An important use of soap is personnel decon.  Soap or detergent dissolved in water provides a good cleaning solution for the removal of surface contamination and for flushing dirt and grease from contaminated surfaces.  The addition of soap or detergent increases the wetting power and helps the water to loosen contaminated dirt.  Alkaline soaps or detergents in water solutions will neutralize G Agents.  Also, soap and detergent are
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used in laundering.  Soap or detergent solutions may be used in PDDA and broom procedures for the decon of material and surfaces.

9.
Hot Air.

Hot air evaporates liquid chemical contaminants.  It is used in special situations, such as decon of delicate instruments contaminated with liquid agents.  Aircraft cabins can be deconned using the engine heaters.

CAUTION

Temperature and air velocities used must be safe for the particular equipment involved.  The air leaving the equipment will be contaminated.

10.
Explosives.

Explosives are very useful for blasting paths through vegetation such as high grass.  Explosives only partly remove contamination.  The ground and adjacent vegetation remain contaminated, but troops may traverse the path with reduced danger from remaining contamination.
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LESSON 3

PRACTICE EXERCISE

The following items will test your grasp of the material covered in this lesson.  There is only one correct answer for each item.  When you complete the exercise, check your answer with the answer key that follows.  If you answer any item incorrectly, study again that part of the lesson which contains the portion involved.

1.
What is the purpose of the M258A1?


A.
To test for the presence of chemical agents


B.
To decontaminate skin contaminated by liquid chemical agents


C.
To determine the need for decontamination


D.
To repair personal items of equipment

2.
Which decontamination item has the following: 


WARNING: FOR EXTERNAL USE ONLY ?


A.
M11


B.
M13


C.
M258A1


D.
M291

3.
What is the purpose of the M11?


A.
It is used for a fire-extinguisher.


B.
It is used to decon vehicles or weapons.


C.
It must be used to clean the mask only.


D.
It is used to decon LCE.

4.
What is the average coverage capacity of the M13 DAP?


A.
1200 sq.  ft.


B.
2000 sq.  ft.


C.
2200 sq.  yd.


D.
3200 sq.  yd.
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5.
Which decontaminant would you use in preference to others?


A.
DS2


B.
HTH


C.
Caustic Soda


D.
Ammonia

6.
Which decontaminant contains chlorine?


A.
STB


B.
Sodium Hydroxide


C.
DS2


D.
Detergent

7.
Which is used as a slurry mix in the M12A1 PDDA?


A.
STB


B.
Solvents


C.
Absorbent


D.
Lye

8.
Soil and fire are both examples of which type of decontaminant?


A.
Chemical


B.
Standard


C.
Natural


D.
Mechanical

9.
Which is a natural decontaminant?


A.
Absorbents


B.
Solvent


C.
Weathering


D.
Explosives

10.
Which decontaminant is most effective against biological agents?


A.
Absorbents


B.
Earth


C.
Sunlight


D.
Solvents
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11.
Covering with earth does not destroy contamination but reduces the hazard.  With how many inches must chemical contamination be covered for good protection?


A.
1


B.
2


C.
3


D.
4

12.
Which decontaminant is a miscellaneous decontaminant?


A.
DS2


B.
HTH


C.
STB


D.
Wind

13.
Which decontaminant is the same as Sodium Carbonate, or Soda Ash?


A.
Ammonia


B.
Absorbent


C.
Sodium Hydroxide


D.
Washing Soda

14.
When mixing Caustic Soda (Sodium Hydroxide) and water, what should you do to avoid excessive heat?


A.
Add all the Caustic Soda to the liquid at once without stirring.


B.
Add small amounts of Caustic Soda at a time and stir.


C.
Add a little liquid to the Caustic Soda at first.


D.
Use aluminum paddles for stirring.

15.
Which method of disposal is most appropriate for absorbents used in decontamination?


A.
Spread thinly over a wide area.


B.
Put in a stream.


C.
Bury with proper precautions.


D.
Absorbents destroy all agents, so disposal is not required.
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LESSON 3

PRACTICE EXERCISE

ANSWER KEY AND FEEDBACK

Item
Correct Answer and Feedback

1.
B
To decontaminate skin contaminated by liquid chemical agents



The M258A1 . . . agents.



PART A, p.  3-2, para la

2.
D
M291



The M291 SDK . . . ONLY.



PART A, p.  3-4, para 2, WARNING

3.
B
It is used to decon vehicles or weapons



It is . . . use.



PART A, p.  3-4, para 4a

4.
A
1200 sq.  ft.



The apparatus . . . 75( F.



PART A, p.  3-6, para 5c

5.
A
DS2



Standard decontaminants . . . detergents.



PART B, p.  3-10, Intro

6.
A
STB



STB is . . . chlorine.



PART B.  p.  3-11, para 2a

7.
A
STB



For chemical . . . weight.



PART B, p.  3-12, para 2b(3)

8.
C
Natural



The common or natural . . . water.



PART C, p.  3-13, Intro

9.
C
Weathering



The common or natural . . . water.



PART C, p.  3-13, para 1a
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10.
C
Sunlight



The ultraviolet . . . day.



PART C, p.  3-14, para 1d(4)

11.
D
43



The procedures . . . of earth.



PART C, p.  3-15, para 2c

12.
B
HTH



High Test Hypochlorite . . . STB



p.  3-18, para 1

13.
D
Washing Soda



Washing . . . Carbonate



p.  3-19, para 2

14.
B
Add a little caustic soda at a time and stir.



Careful addition . . . heat.



p.  3-19, para 3, CAUTION

15.
C
Bury with proper precautions



The absorbents . . . evaporation.



p.  3-20, para 7, CAUTION
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LESSON 4

PLANNING DECONTAMINATION OPERATIONS

Critical Tasks: 031-506-2027

031-506-3001

OVERVIEW

LESSON DESCRIPTION

In this lesson, you will learn the process of decontamination site selection that is appropriate to the tactical situation, and the specifics on how to plan decontamination operations.  The material covers how to manage the decontamination operation wisely, so that expenditure of time and resources is reduced.

TERMINAL LEARNING OBJECTIVE:

ACTION:
Plan decontamination operations.

CONDITION:
You will be given a description of the factors to take into consideration when planning operational and thorough decontamination operations.

STANDARD:
Planning decontamination operations will be made that are appropriate with the guidelines set forth in FM 3-5 and FM 3-100.  To demonstrate competency of the task, you must achieve a minimum of 70% on the examination.

REFERENCES:
The material in this lesson was derived from the following publications: FM 3-5.  NBC Decontamination and FM 3-100, NBC Defense, Chemical Warfare, Smoke and Flame Operations.

INTRODUCTION

There are three methods of decontamination which can be used to lessen the impact of an NBC attack: Immediate, Operational, and Thorough Decontamination.  Immediate decontamination is a survival skill, performed by the individual soldier, that lessens contamination to a level which will permit the soldier to continue to fight.  Operational decontamination is a unit level activity that is performed to limit spread of contamination and protect uncontaminated areas so they may be used for temporary MOPP level reduction.  Thorough decontamination provides complete
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decontamination of a unit and is performed in concert with the reconstitution effort.

Terrain decontamination presents a tremendous logistical burden, but, it may be necessary at fixed sites such as railheads, depots, and so forth.  This type of decontamination may be very limited, such as to paths, specific buildings, piers, and docks.  Terrain decon will occur only when absolutely required.  If terrain decontamination is required, expedient methods such as covering with earth or scraping could be used.

Contamination presents a very real problem on the battlefield.  It can be lethal; it can be spread.  MOPP Gear degrades performance and has its limitations.  When a unit has become contaminated, there are practical reasons why at least some decontamination must occur as soon as possible.

PART A - DECONTAMINATION OPERATIONS DETERMINATION

Planning decontamination operations starts with an estimate of the situation.  Adequate and practical planning, as with any military undertaking, is essential to the success of a decontamination mission.  The extent of planning varies with the type of operation to be performed.  For example, an extensive detailed personnel and equipment decontamination operation will require more planning and coordination than operational decontamination of a few vehicles.

According to the priorities established by the commander, those pieces of equipment and the areas that are needed for the accomplishment of the mission must be decontaminated.  A general guideline in establishing priorities for decontamination is that those items needed first will be decontaminated first.  Upon completion of individual decontamination, and within priorities established by the commander, porous surfaces contaminated with chemical agents should be decontaminated as quickly as possible after contamination.  Chemical agents may be absorbed into the surface and make effective decontamination more difficult or impossible.  Radiological contamination decays over a period of time, and decontamination of those items that are not needed immediately may be delayed to reduce the hazard before beginning decontamination by other methods.

Decontamination is costly in terms of manpower, time, space, and materiel.  The resources of manpower, time, and material are critical to the commander's decision on how to sustain combat operations.  The commander must apply two concepts: Use of these resources and the ability to sustain combat operations.  The commander must know when, where, what, and how to perform decon.  The following principles are used to support decontamination:
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■
Speed.  Decontaminate as soon as possible to restore full combat potential as soon as possible.  This is the most important principle of the four.  Consider this principle before you consider any other.

■
MOPP Levels.  Contamination hazards force you into higher levels of MOPP and immediately begin to degrade your combat power.  The sooner the contamination is removed, the sooner you can reduce MOPP levels and begin restoring combat power.

■
Need.  Decontaminate only what is necessary.  Consider the mission, time, and extent of the contamination.  To survive and win on the contaminated battlefield, you cannot waste precious resources decontaminating everything.  Decontaminate only what is necessary to continue your mission.  This will help sustain your combat power.  Consider the following factors when you decide whether decon will interfere with the mission or help you continue the mission: Mission ("tempo of battle"), time available, degree of contamination, length of time you have been in MOPP 4, and decon assets available.

■
Limit Spread of Contamination.  Decontaminate as far forward as possible and as close to the site of contamination as possible to limit the spread of contamination.  Do not move contaminated equipment, personnel, or remains away from the operational area, if it is possible to bring decontamination assets (organic or supporting units) forward safely.  This will keep the equipment on location, limit the spread of contamination to other areas, and speed decontamination.

■
Priority.  Decontaminate the most important items first and the least important items last.  For instance, howitzers of an artillery battery get decontaminated before the ammunition carriers.  Unit commanders decide which vehicles are most important to the unit's mission.  Brigade and battalion commanders decide which elements to first pull "off line" to decontaminate and/or decontaminate during the reconstitution process.  Division and corps commanders must set priorities and concentrate decon assets to best support the battle.

Every decontamination mission is unique.  Commanders use on-the-spot judgment to combine the fundamental principles of NBC defense.  Leaders must be well advised of the guidelines for decontamination.
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A commander relies on advice from NBC trained personnel in the unit to decide if decontamination operations will be beneficial.  To provide this advice, you must be able to identify the conditions which must exist and the time factors which should be considered before decontaminating.  They must:

■
Understand contamination hazards and avoid contamination when possible.

■
Protect forces and equipment when contaminated.

■
Know how to neutralize or remove the hazards of contamination.

■
Conduct only as much decon as is needed to continue the mission until more thorough decontamination may be done.

■
Leave as much combat power forward as possible during decontamination.  When necessary, units may conduct small-group decontamination.

1.
Conditions Which Must Exist.


a.
Contamination must be present.

Detection and identification are undertaken before a chemical decontamination operation is initiated.


b.
Need for decontamination.

The type of agent present and the mission will dictate the urgency of the need for decontamination.  Contaminated objects, equipment, or personnel creating an obstacle to mission accomplishment must be decontaminated.

The first priority for all chemical decontamination is personnel.  Contaminated personnel must be decontaminated at the earliest chance.  Liquid agent on exposed skin requires immediate decontamination by the individual soldier.

When personnel are not in immediate danger, those pieces of equipment that are needed to accomplish the mission are decontaminated, according to priorities established by the commander.  If a contaminated item does not interfere with the mission, it should not be decontaminated.  Contaminated objects or terrain that will have no effect on the unit mission should be posted with contamination markers and avoided.
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In determining the need for equipment decontamination, you should consider the type of agent present.  Non-persistent agents will dissipate rapidly and do not require decontamination.  Persistent agents will require decontamination.  In combat, partial decontamination is likely to be performed first, followed by complete decontamination when time and mission allow.


c.
Means of decontamination must be available.

When determining the degree and method of decontamination, the equipment, supplies, and personnel available must be considered.  The decontamination contemplated must fit the means available.  For example, initial equipment decontamination will consist of only those parts necessary to allow operation of the equipment and continuation of the mission.  These are operator controls and other areas that come into contact with personnel.  The resources, M11 Decontaminating Apparatus and M13 DAP, for this operation fit the level of the operation.

More extensive equipment decontamination requires decontaminating apparatuses, operators, decontaminants, large volumes of water, and a suitable site.  It also requires planning for the operation and the time to perform it.  A radiologically contaminated runway cannot be effectively brushed and vacuumed with equipment designed for home use.

2.
Time factors which must be considered.


a.
Time contamination will remain if no action is taken.

The time contamination will remain if no action is taken depends upon the persistency of the attack agent.  The more persistent agents remain longer.  The persistency of the agent and extent of contamination affect the decision to decontaminate.

Gross contamination created by a persistent agent would definitely require decontamination, while very light contamination by a non-persistent agent would require little or no decontamination.  Non-persistent agents usually require no decontamination since they dissipate rapidly.

Radiological contamination will decay.  The rate of decay depends upon the element that is used.  If sufficient time can be allowed, decontamination will not be required.


b.
Time contamination can remain before it interferes with the mission.

The time that contamination can remain before it interferes with the mission also impacts on the decision to decontaminate.  For example, light contamination on critical equipment or individual
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weapons would require as soon as possible, while gross chemical contamination on a salvaged vehicle would have extremely low priority.

If a radiologically contaminated vehicle, weapon, structure, or land area is not needed for an extended time, the hazard would diminish to a safe level by aging of the contamination.


c.
Time required for decontamination operation.

Complete decontamination operations take time and are only scheduled as the situation and mission permit.  The time required to perform an operation must be weighed against the time allowed by the mission.  Gross contamination by persistent agents on critical equipment necessitates decontamination, but time often is not available for complete decontamination.  In these situations, partial decontamination is performed.

For example, a tank battalion in a defensive position that has been contaminated with a persistent chemical agent cannot be withdrawn long enough for complete decontamination.  Partial decontamination will be performed first, since it can be done quickly.

The level of contamination is determined by the need for the area.  An area that is not being used can be decontaminated by weathering or aging.  A radiologically contaminated bridge over which vehicles and personnel pass rapidly need not be decontaminated as extensively as a command post area where personnel stay for long periods of time.  Remember, complete decontamination operations take time and, therefore, are only scheduled as the situation and mission permit.

PART B - DECONTAMINATION SITE SELECTION

Decontamination will always be accomplished in an area free of contamination.  The site must be selected with care to ensure that it will not present a hazard to friendly troops.  Sites selected for operational or thorough decontamination should have certain characteristics in common.  These characteristics are:

1.
Operational Decontamination.


a.
Site Selection.

There are several key factors which should be considered when selecting a site that is suitable for the type of decontamination operation that is needed.  The contaminated unit chooses an operational decontamination site, a place where little preparation is required, and coordinates with its battalion.

CM 2506
4-6

Generally, the contaminated unit has the most complete knowledge of local conditions and is best qualified to pick locations.

Consider these key factors when making this decision:

■
A water source

■
Good drainage

■
Off the main route, but with easy access for vehicles

■
Area large enough, 100 sq. meters, to handle Vehicle Washdown and MOPP Gear Exchange for a squad-size element.

■
Good overhead concealment

Make maximum use of existing facilities, such as car washes and swimming pools.  Plan for about 100 gallons of water for each armored personnel carrier.  Of course, larger or dirtier vehicles need more water.  The M12A1 can carry 450 gallons to a decon site and hold it there.  The LDS with collapsible bladder, can hold 1,500 gallons, but must be set up and filled up at the decon site.


(1)
Adequate Water Source.

Water is the most critical item and the major constraint in accomplishing decontamination operations.  A large quantity of water is needed for an equipment decontamination site.  The requirement here is greater than for a personnel decontamination site.  NBC reconnaissance teams try to select decontamination sites near plentiful water sources, such as lakes, ponds, and dams.  Make maximum use of any existing water facilities in the proposed area, such as car washes or swimming pools.


(2)
Good Drainage.

The large quantities of water used necessitate good drainage in the selected area.  The site selected should be accessible to water, however, it must be set up so that runoff will not contaminate surface water passing through friendly positions.  Water runoff from any decontamination operation is collected in a sump.  However, there is always the possibility that the sump will overflow.  For this reason, water used in decontamination operations should be channeled away from the water source.  The terrain should drain away from the source, if possible.
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(3)
Accessibility by Vehicles and Equipment.

The site selected must be accessible by the personnel, vehicles and equipment which are to be decontaminated.  In order to perform equipment decontamination operations, the mission requires the use of equipment and supplies which must be transported by vehicle to the decontamination site.  Decontaminants and replacement supplies for personnel decontamination are also transported to the site by vehicle.  A site which is suitable in all other aspects is of little use if the terrain is too rough or marshy to allow access to the site or to support the vehicles or equipment at the site.

The area selected should be off the main route, but with easy access for vehicles.  To preclude muddy conditions, a site with a roadway into the area and with hard surfaces is desirable.  Since power-driven decontamination equipment must be placed as near the water source as possible, vehicular access to the water source is extremely important.


(4)
Adequate Area for Equipment Dispersal.

The number of vehicles or items of equipment and their size will influence how large an area must be allowed for tactical dispersion.  Space must be provided for adequate dispersal before, during, and after decontamination operations.


(5)
Forward Location.

An equipment decontamination site should be located as far forward as possible to minimize movement time.  Long distances from the battle area to the decontamination site will require a correspondingly long travel time.  This time may be needed for critical operations.  Another important reason for selecting a forward location is to avoid spreading the contamination to uncontaminated areas.


(6)
Location Downwind from Friendly Troops.

Decontamination operations pose a hazard to friendly troops since chemical agent vapors can travel with the prevailing wind and could cause a serious problem for unprotected troops.  For this reason, the site selected should be downwind from friendly troops.  Since a downwind vapor hazard exists with chemical agents, personnel downwind of the decon site must be warned.


(7)
Cover and Concealment.

The decontamination site should be selected so as to preclude ground and air observation, if possible.  Personnel are particularly vulnerable to enemy fire during decontamination
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operations.  Therefore, camouflage, concealment, and operational security are essential.  Additional measures will be required if sufficient cover is not available.  The use of natural and artificial means of camouflage will be required if the terrain and existing vegetation do not prevent observation.  Smoke can be used to conceal detailed equipment decontamination operations.


(8)
Security.

Personnel engaging in equipment decontamination are not as vulnerable as those involved in personnel decontamination.  Nevertheless, security is very important.  The site must be compatible with security requirements.  Because of the vulnerability of troops during decontamination operations, the site must be easily defended.


(9)
Submitting Site Selection Reports.

Selecting a site is only the first step in preparing for a decontamination operation.  The next step is to prepare a site selection report.  A site selection report is a tool the commander must have in order to properly plan a decontamination operation.  Since the report provides planning considerations, it must contain as much information as possible to ensure adequate support is provided for construction of the site.

The site selection report consists of two parts: A site map or sketch of the area and a written or oral report.


(a)
Site map or sketch.

The first part of the report consists of a map or sketch of the site with all necessary references plotted.  When constructing a site map or sketch, insure the following references are plotted:

■
Water source access.

■
Normal wind direction (based on prevailing winds).

■
Location of the contaminated unit.

■
Decontamination site location (downwind from friendly troops).

■
Road access.

■
Observation Post/Listening Post positions for site protection.
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(b)
Written or oral report.

The second part of the site selection report is the written or oral phase, which contains any information not shown on the sketch or map.  It will also contain a request for support for anything beyond the scope of the decontamination squad.  An example of additional support would be a request for additional personnel.  Be sure you include all support requirements in the site selection report prior to submitting the report to your commander.


b.
Rendezvous.

The contaminated unit meets the battalion decon crew at the decon site.  The contaminated unit's company supply section brings replacement MOPP Gear, decontaminants, and skin decon kits to the rendezvous location.  This location could be near enemy territory, and the decon crews and company supply section have little, if any, organic security.  Therefore, local field SOPs should describe the rendezvous procedure for all parties involved to avoid confusion, delay, or confrontation with enemy forces.

2.
Thorough Decon

Site Selection.

The decon platoon selects a site from among possible sites identified by the brigade or division chemical section.  Routes, designated by the division G4, are used for the movement of contaminated companies.  Consider these key factors when making this decision:

■
Good overhead concealment

■
Good drainage

■
Off the main route, but with easy access for vehicles

■
Large enough area to handle vehicles

■
A water source

■
Downwind of friendly (unprotected) troops

The decon platoon may need to improve the site.  Time, materials, and special earth-moving equipment may be needed to construct the site.  If engineer support is required, the platoon must submit a request through company headquarters or the supporting unit.
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PART C - ESTIMATION OF THE SITUATION

1.
Numbers of Personnel and/or Equipment Items to be Decontaminated.

The implications of this variable are obvious.  When more people or equipment require decontamination, more personnel, equipment, supplies, time, and a larger area will be needed for the operation.

2.
Type of Equipment to be Decontaminated.

The type of equipment will impact upon the decontamination method to use and the time required for the operation.  For example, delicate electronic or optical devices would require different decontamination procedures than a 5-ton truck or a HMMWV.

3.
Type of Agent and Severity of the Contamination.

The type of agent will influence the level of effort and time required for decontamination.  More resources and time will be required for heavy contamination by a persistent agent than for light contamination by a nonpersistent agent.

4.
Time Available for the Operation.

An important factor in planning for a decontamination operation is the time available for the operation.  Preplanning of as many variables as possible, the use of Standing Operating Procedures (SOP), and concurrent planning will help minimize the time spent in planning decontamination operations.


a.
Preplanning.

Any established procedures which can be practiced and refined before actual need will save planning time.


b.
Use of SOP.

Standing Operating Procedures (SOP) promotes understanding and teamwork among the commander, his staff, and troops.


c.
Concurrent planning.

An example of concurrent planning is a decontamination squad planning for an upcoming operation at the same time as the supported unit.  Concurrent planning by different levels of command and different staff sections conserves time and promotes the early detection and solution of problems.  At successive levels, planning includes those details required for that particular level.  The extent to which planning can be concurrent
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depends on many factors, including time and distance between the levels of command involved and security considerations.


d.
Planning time for specific decon operations.

Operational decontamination is performed as soon as possible.  A well-trained squad can complete both techniques in about 45 to 60 minutes.  The time span to completely decontaminate vehicles exposed to a chemical agent is 90 minutes for the first one to go through the line.  After that, a decontaminated vehicle comes off the line every ten minutes when using the prescribed assembly-line procedures.  The rate of flow for buddy teams through a detailed troop decontamination site is fifty minutes for the first pair to finish.  The remainder of the troops come off the line at a rate of six pairs or twelve troops per hour.

5.
Local Weather Conditions.

The weather conditions in an area will greatly impact upon the decontamination operation.  Dry weather or arid environments will influence availability of water and may cause a requirement for hauling water.  Wet weather can cause terrain to be soft and affect access to decontamination areas by vehicles.  Freezing temperatures will cause water to freeze and damage equipment during decontamination operations.  Temperature will affect the length of time personnel can work in protective clothing and the number of personnel required.

6.
Tactical Situation.

The tactical situation must be considered.  Locations of supported units and the decon site will affect travel time of units to the site.  This will affect security requirements.

7.
Personnel and Equipment Available.

Perhaps the most important factor in estimating the situation is a comparison of the decontamination requirement with the capabilities of the personnel and equipment available to support the operation.  If the requirement cannot be met with available resources, augmentation must be obtained from parent units or other support units.

8.
Priorities for Decontamination.


a.
The first priority for all chemical decontamination is personnel.  Liquid agent on exposed skin requires immediate decontamination by the individual soldier.  When personnel are not in immediate danger, those pieces of equipment that are needed to accomplish the mission are decontaminated according to priorities established by the commander.
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b.
Contaminated terrain, equipment, or personnel creating an obstacle to mission accomplishment must be decontaminated.  If a contaminated item does not interfere with the mission, it should not be decontaminated.  Contaminated equipment or terrain that will have no effect on the unit mission should be marked with contamination markers and avoided.  Complete personnel and equipment decontamination is scheduled when time and the situation allow.

9.
Coordination Process.


a.
The most important task for which the platoon leader is responsible is coordination.  From the start of an operation, when the need for decontamination is established, all efforts must focus through the platoon leader.  The platoon leader primarily becomes a liaison with the unit to be supported.  This entails a comprehensive determination of the supported units' decontamination requirements.


b.
Once all requirements are known, a decontamination site is selected.  During the site selection process, the platoon leader is required to decide on any additional support the platoon will need to perform the operation.


c.
Again, coordination is necessary to determine what personnel, equipment, and materials the supported unit can supply.


d.
After the decon site is constructed, the platoon leader will determine a decon schedule of the supported unit based on:

■
Site capabilities

■
Number of personnel to be decontaminated

■
Number and types of equipment to be decontaminated

■
Round-trip distance from the supported unit to the decontamination site

■
Area Threat


e.
When constructing a decontamination site, it is important to bear in mind that all elements of the supported unit cannot be decontaminated simultaneously.  Attempting this would not only strain site capabilities, but would also draw enemy attention to the decontamination operation.  Provide a staggered schedule to limit activity and allow the supported unit to continue its mission during the decontamination operation.
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f.
In the process of coordinating with the contaminated unit and support units, you must estimate the number of personnel required to assist the decontamination element.  You must harmonize the efforts of the contaminated unit and higher headquarters to provide engineer, quartermaster, medical, and transportation support.

10.
Communication.


a.
Coordination of efforts would be next to impossible without the establishment of proper communications.  In planning communications for a decontamination operation, the chemical element leader coordinates with the supported unit or with the signal officer of the supported unit to determine communication provisions and to ensure that they are adequate.  The decontamination unit must establish communications with the supported unit and enter the communications net of the supported unit.


b.
The platoon leader must obtain current Communications-Electronics Operation Instructions (CEOI) items that apply to the decontamination element for the duration of the operation.  These instructions are obtained as early as possible to permit changes of radio frequencies and familiarization with radio call signs.


c.
As soon as the decontamination unit commander is informed of the operation, a map reconnaissance and a tentative communications plan are made.  Ground reconnaissance includes communications reconnaissance.  With the assistance of communications personnel, the commander prepares a plan for signal communications.  This information is then included in the unit's Operations Order (OPORD).


d.
The primary means of communication will be radio.  The decon unit leader will ensure that radio sets are located in positions that will afford protection from direct enemy fire and will provide a relatively unobstructed path in the direction of transmission.  When terrain features prevent the selection of optimum locations, it must be understood that effective communications receive priority in the selection of radio locations.


e.
Communications by wire will primarily depend upon the duration of the decontamination operation.  In an operational decontamination situation, the length of stay at a decontamination location would not warrant the establishment of a wire net.  Decontamination sites that will be used for operations of long duration or repeated use will require the establishment of wire communications.
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f.
Regardless of which means is employed, the decon unit leader must plan an alternate method of communications.  Based on the primary method, the decon unit leader may select one of the following: Radio, wire, or messenger.

11.
Security.


a.
Establishing security precautions is another responsibility of the decon unit leader.  The site must be protected from surprise at all times.  Once the site is constructed and camouflaged, you have performed a vital step towards avoidance of detection and surprise. 


b.
During construction and use, Observation Posts (OPs) and/or Listening Posts (LPs) are necessary to protect the decon element from surprise.  This also gives the decon squad the preparation time needed to counter any threat.  As a decon unit leader, you should ensure that your guards are always on the alert for any enemy surprise attacks by ground or air.  These guards must also be on the alert and well trained to provide early warning of nuclear, biological, and chemical (NBC) attack.  OPs and/or LPs must be used to establish and maintain a surveillance system which operates day and night throughout the area of the decontamination site.

PART D - PLANNING DECONTAMINATION SUPPORT OUTSIDE THE DIVISION

Units that do not belong to a division and/or have a division to support them still go through the same decontamination operations as divisional units.  The only change is the source of support.

1.
Separate Maneuver Brigades and Regiments.


a.
Thorough decontamination in a separate brigade or regiment is handled in approximately the same manner as in a division.  Squads and platoons decontaminate themselves with the assistance of battalion decon crews.  In a division, this operation can be reinforced by elements from the division chemical company.  In a separate brigade, the brigade's decon detachment or a decon element from corps can provide the support.


b.
The decon detachment sets up the decontamination site in the brigade or regimental support area with the aid of the contaminated unit.  At least two squads from the detachment run the detailed equipment decontamination operations, while the contaminated unit runs the detailed troop decontamination effort and assists with the equipment segment.  Together, the detachment's commander and senior noncommissioned officer brief the contaminated unit's key personnel and supervise the operation.
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2.
Corps and Echelons Above Corps.


a.
Units in the rear areas of the corps and theater are prime targets for an NBC attack.  The nature of rear area units and the characteristics of attacks upon them point to dependence upon thorough decontamination operations in rear areas.

Fixed facilities that cannot be hidden (such as airports, ports, and supply points) could be the target for NBC attacks.  Contamination may be unavoidable.  When this situation occurs, operational decontamination may not be practical.  Thorough decontamination may be required.  There are two reasons for selecting thorough decontamination as the best course of action: To prevent a transfer hazard and the necessity for a shirt-sleeve environment.

When support units' personnel, materiel, or equipment are contaminated, they are much less useful, and could even endanger the uncontaminated units they support.  A support unit that forwards contaminated supplies to a receiving unit spreads contamination.  A support unit should be decontaminated thoroughly enough to stop the spread of contamination.  This will require thorough decontamination.

Some units, such as headquarters, medical units, and communications centers, require a shirt-sleeve environment in order to operate.  These service units may find it worthwhile to use operational decontamination for temporary relief from MOPP, but it will not improve their performance.  For example, a signal unit would likely not be able to adequately complete their repairs if in MOPP 4.  Operational decontamination would not get this unit out of MOPP 4.  It would therefore be much better to commence thorough decontamination as soon as possible.


b.
Many rear area units will not have regularly assigned PDDE.  This shortage of equipment demands centralized management.  A small unit that needs more support must get it from the corps chemical companies.  Some small units may depend entirely on support from corps.

The chemical staff for a corps, or support command or Theater Army Area Command (TAACOM) must assess the available decon assets and develop a management plan.  Assets probably will be concentrated in two forms: Mobile teams and permanent or semipermanent decontamination sites.  (See FM 3-101 for further guidance on Managing the decon assets on the battlefield.)

3.
Mobile Teams.

The corps chemical staff may designate mobile teams that can support operational and thorough decontamination.  These will

CM 2506
4-16

usually be platoon-size elements.  Larger teams will be needed to decontaminate large facilities and terrain.

PART E - WEATHER AND PROTECTION FACTORS

The planning for a decontamination operation should start before a contamination situation is found to exist.  Plans and preparations should be made in anticipation of the worst possible contamination situation which could be created under the local conditions.  They should be documented in the form of standing operating procedures.  With proper planning, the time, hazards, and confusion of a decontamination operation can be reduced to a minimum.  Key individuals should be familiar with prior plans and preparations.  The effectiveness of a decontamination operation will depend on many factors.  These factors must be kept in mind while planning a decontamination operation.

1.
Detection and Identification.

The nature and extent of the contamination must be known so that the proper decontamination procedure may be used.  An agent should be identified, if possible, before attempting decontamination.  Devices for the detection of chemical and radiological contamination are discussed in Lesson 2, Part A.  At present, there is no rapid method for the detection and identification of biological agents.  Decontamination should be initiated when it is suspected that a biological attack has occurred.

2.
Weather.

The effects of weather on contamination, discussed in Lesson 3, Part A, should be considered when contemplating decontamination.  The weather will play an important part in any decontamination operation.  Hot weather will cause chemical agents to evaporate faster and will therefore increase the vapor hazard but will decrease the duration of effectiveness.  Wind will further increase the evaporation rate, but will also increase the vapor hazard area.  Cold weather may cause the agent to solidify, which makes decontamination more difficult.  Rain will flush contamination off equipment and areas and will tend to spread the agent.  Water in contact with Lewisite will form a toxic solid oxide, making decontamination more difficult.  Sunlight will kill most biological agents; cold weather may prolong the hazard from a biological agent.  Weather will affect radiological contamination by rain flushing contamination off non-porous surfaces or into porous surfaces, or by wind scattering radioactive dust.
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3.
Confinement.

Contamination must be confined within a given area.  To ensure that contamination is not spread, distinct lines should be established around the contaminated area and the contamination confined inside these lines.  The lines should be established along easily identifiable terrain features higher than the contamination area, if possible.  The crossing point across the line should be at the highest point and should be well-marked.  When chemical or biological contamination is present, shuffle pits at the crossing point allow boots to be decontaminated when leaving the contaminated area.  A shallow pit or box filled with dry mix may be used as a shuffle pit.

4.
Materiel to Be Decontaminated.

The method of decontamination employed will be dependent on the object and contaminant to be decontaminated.  The more porous a surface, the greater the need to decontaminate it at the earliest possible time.

5.
Completeness.

In most cases, decontamination only reduces the hazard from NBC contamination to an acceptable level, which is determined by the commander who should consider the mission in his determination of this level.  Periodic checks must be made to ensure that the hazard does not exceed the acceptable level.  The devices discussed in Lesson 2, Part A, can be used to check for completeness of decontamination.

6.
Effects of Wearing Protective Clothing.

Unless troops are well-trained and conditioned, the wearing of protective clothing will cause a loss of operational effectiveness.  This loss is due to heat stress, respiratory strain, restricted movement, difficulty in communication, restricted vision, and psychological stress.  These factors singly would affect effectiveness and combined, have an adverse effect on mission accomplishment.  Soldiers wearing chemical protective equipment have a limited tolerance time for hard work and must be allowed to attend to body functions.  The dual effects of the chemical agent plus the stresses from the protective equipment can result in severely reduced combat effectiveness.

In cool temperatures (10( - 21° C or 50° - 70( F), unless involved in heavy work, troops should be able to continue to function without significant degradation from heat buildup while wearing full protective gear.  Psychological factors, however, may require that individuals be allowed to remove the mask and
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hood for five to ten minutes per hour, if possible, to minimize long-range adverse effects.  For acclimated individuals, the relief periods may be less frequent, being spaced as much as six hours apart.  As the work rate increases, troops should be able to continue their mission if they are permitted to rest for longer periods to allow for the dissipation of built-up body heat.

In warm temperatures (21°- 19° C or 70° - 85( F), when involved in low-level work in a contaminated area, troops should be able to continue their mission.  Periods of moderate to heavy work, however, must be significantly reduced if heat casualties are to be kept to a minimum.

In hot temperatures (29°- 38( C or 85( - 100( F), when involved in moderate or heavy work, troops can be expected to continue the mission only if allowed longer and more frequent rest periods.  Sustained, moderate-effort tasks (e.g., scrubbing operations) can be much more taxing and may produce more heat casualties among encapsulated troops than short-duration, high-energy tasks.  The relationship between level of effort and time of effort is, therefore, also a factor of consideration.  Table 4-1 provides a table of allowed work times with minimum casualties at different work rates.

Table 4-1.  Maximum Work Times with Minimum Heat

Casualties of MOPP Level 4

[image: image8.png]TEMPERATURE RANGES

MOPP WORK 21°C 21°-26°C 27°-32°C 33°
LEVEL RATE {70°F) (70° - 79°F) (80° - 89°F) (90°F)

LOW XX
MODERATE XX 1 1 5
HEAVY 60

This table is intended as a guide only. Maximum work times may be
adjusted up or down based on field experience.

XX - Under these conditions, fatigue caused by exertion will probably
be the limiting consideration rather than body heat buildup.

Welltrained (acclimated) troops will require éhorter and Iesé fre-
quent rest periods than poorly trained troops.
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PART F - OPERATIONAL DECONTAMINATION PLANNING

1.
General.


a.
Operational decontamination makes use of two decontamination techniques: MOPP Gear Exchange and Vehicle Washdown.  The operation is performed in the unit's area of operation with support from battalion level Power-Driven Decontamination Equipment (PDDE) crews or from chemical company decon squads.  Its purpose is to limit liquid or particle contamination spread.  This protects uncontaminated areas so that they can be used for possible temporary MOPP level reduction.


b.
Operational decontamination supports the need for battlefield mobility.  Its small operational area (about 100 square meters) is easy to conceal in forward areas.  The small water requirements do away with the need to conduct decontamination near a water source.


c.
Operational decontamination is most efficiently, effectively, and safely conducted when squad-size elements use these two techniques.  Platoons or companies should rotate squad-size elements one at a time through the operational decontamination site.

2.
Units Involved.


a.
Contaminated Unit.

Squad-size elements and occasionally platoon-size elements use operational decontamination.  The contaminated unit decontaminates its personnel.  The battalion PDDE crew decontaminates equipment with assistance from the contaminated unit.


b.
Battalion TOC.

The battalion Tactical Operations Center (TOC) coordinates.  If the battalion has no decon assets or more assets are required, requests must be submitted to the next higher headquarters.  Decon squads from chemical companies may be available.


c.
Battalion PDDE Crew.

The PDDE is moved, supplied, and operated by the battalion PDDE crew.  Although they provide the expertise and do most of the work for vehicle washdown, they operate under the direction of the contaminated unit's commander.
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d.
Chemical Company Decontamination Squad.

Chemical companies can reinforce the efforts of a battalion PDDE crew by sending one or more decon squads to assist in operational decontamination.  The preferred method is to use reinforcing decon squads to set up separate operational sites rather than use multiple PDDE at one site.  This preserves the advantages of a small, decentralized operation.

3.
Preparation Phase.

The preparation stage, as its name implies, includes all of the actions that must be taken before any operational decontamination can take place.


a.
Request.

The contaminated unit commander decides to conduct operational decontamination, calls the battalion TOC, and requests support.


b.
Coordination.

The TOC directs the battalion decon crew to meet the contaminated unit.  The unit chooses the location.  Battalion assets may not be available to provide operational decontamination support.  In this type of situation, the battalion coordinates with the brigade (or division) for assistance.  The contaminated unit generally should communicate with the decon crew on the admin-log net.


c.
Site Selection.

The contaminated unit chooses an operational decontamination site, but it coordinates with its battalion.  The selected area should be configured so that little preparation is required.  Generally, the contaminated unit has the most complete knowledge of local conditions and is the best qualified to select site locations.  The unit considers the following key factors when selecting the site:

■
Good overhead concealment.

■
Good drainage.

■
Off main route, but with easy access for vehicles.

■
Large enough area to handle vehicle washdown and MOPP gear exchange for a squad-size element (100 square meters).
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■
A water source.  Make maximum use of existing facilities, such as car washes and swimming pools.  The supply should be sufficient in quantity to allow for about 100 gallons of water for each armored personnel carrier.  The larger, more heavily contaminated, and dirtier (e.g., mud) vehicles will require more water.


The M12A1 Power-Driven Decontamination Apparatus (PDDA) can carry 450 gallons of water to a decontamination site and hold it there.  The M17 Lightweight Decontamination System (LDS) has a collapsible bladder which can hold 1500 gallons, but must be set up and filled with water at the decontamination site.


d.
Rendezvous.

The contaminated unit meets the battalion decon crew at the decontamination site.  The contaminated unit's company supply section brings replacement MOPP Gear, decontaminants, and skin decontamination kits to the rendezvous location.  This location could be near enemy territory, and the decon crews and company supply section have little, if any, organic security.  Therefore, local field SOPs should describe the rendezvous procedure for all parties involved to avoid confusion, delay, or confrontation with enemy forces.


e.
Site Setup.

The battalion decon crew will set up the vehicle washdown area.  An operational decontamination site implies minimal setup or preparation time prior to commencing the decontamination operations.  Site setup requires positioning the PDDE along the roadway, ready to dispense hot, soapy water.  If water for the M12A1 PDDA has been preheated, setup should take approximately five minutes.  Setup for the M17 LDS will take longer if the water bladder must be filled.  Contaminated vehicles move up to the washdown area, are sprayed, and move out.

The company supply section drops off supplies and returns to the company area.  Two people from the contaminated unit set up a MOPP Gear Exchange.  You should set up both the Vehicle Washdown and MOPP Gear Exchange to operate concurrently if it is not a deterrent to mission accomplishment.  The use of concurrent operations increases safety and security; it decreases the all important time factor between contamination and decontamination.

4.
Execution Phase.

During this phase, the two techniques used in operational decontamination are implemented.  The two techniques are: Vehicle Washdown and MOPP Gear Exchange.
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a.
Site Control and Security.

Vehicle commanders must maintain proper intervals between vehicles as they move their vehicles through the site.  Ensure vehicle operators have visual contact with one another so they can see when to move from concealment to the washdown area.  There is only one station in the Vehicle Washdown Technique.

The operators on the PDDE signal vehicles into position.  All personnel in armored vehicles should stay buttoned up within their vehicles.  Personnel in wheeled vehicles should dismount to avoid getting wet, thus increasing risk of becoming contaminated.  The personnel that have dismounted can proceed directly to the MOPP Gear Exchange area.


b.
Processing.

Each vehicle gets about a two minute vehicle washdown with hot, soapy water from the PDDE.  Following washdown, the vehicle moves to the MOPP Gear Exchange area.  Soldiers dismount and conduct MOPP Gear Exchange.

MOPP Gear Exchange is performed by squads or crews so that leaders can control the rate of overgarment exchange and be able to maintain adequate stocks at company level.  Soldiers can work, in teams of two or three, using the Buddy Method and go through the procedures by themselves.  However, assigning the squad or crew leader as supervisor of the teams can prevent unnecessary exchanges of MOPP Gear.  Use of a leader also helps assure the safety and proper execution of all the steps in the exchange procedure.

5.
Site Clearance Phase.

Although operational decontamination is done rapidly, with little site preparation, areas will be contaminated when the operation is completed.  This could be a hazard to friendly forces reoccupying the area.


a.
Cleanup.

There is no cleanup required in the Vehicle Washdown area.  The battalion PDDE crew cleans up the MOPP Gear Exchange area.  They bury or burn the contaminated refuse and retrieve any unused decontaminants.

WARNING

Burning increases the downwind vapor hazard.
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Commanders may elect to have MOPP Gear Exchange performed at a location that differs from the Vehicle Washdown area.  In this type of situation, the contaminated unit will be required to perform all site cleanup requirements when the exchange is completed.


b.
Marking and Reporting.

The battalion PDDE crew marks the operational decontamination site with standard NBC warning markers.  They report the location of the contaminated area, through channels, using the NBC Warning and Reporting System.  These important actions help assure that friendly forces avoid the contaminated area, if at all possible, unless bypassing the site interferes with mission accomplishment.

PART G - THOROUGH DECONTAMINATION PLANNING

1.
Organization of Operations.


a.
Thorough Decontamination Operations involve the use of two techniques: Detailed Troop and Detailed Equipment Decontamination.


b.
Contaminated units of company size or larger set up and operate a thorough decontamination site with the assistance of other units.  Smaller size units do not have sufficient personnel to operate a site; therefore, additional soldiers will be required to take over the setup and operation.  This additional support may come from available chemical platoons.


c.
Because thorough decontamination is so resource intensive, it should be done as part of reconstitution operations.  Generally:

■
Companies perform thorough decontamination operations in the brigade support area.

■
Battalions decontaminate in the division support area.

■
Larger organizations decontaminate in the corps support area.


d.
Thorough decontamination and reconstitution take place in three separate areas:

■
Predecon staging area: Located approximately one to two kilometers from the decon area.  The contaminated unit gathers here and is briefed on site layout and operation.
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■
Decon area: Composed of the detailed troop and detailed equipment decon sites.

■
Reconstitution area: Located about one to two kilometers from the decon areas.  The reconstitution area must be upwind of all the other decon areas to keep it hazard free.  Position contamination monitors or detectors to protect the area.

2.
Units Involved.


a.
Contaminated Company.

The contaminated unit must decontaminate its own personnel and assist in supporting the decon unit with the decontamination of equipment.  Responsibilities of the contaminated unit include:

■
Coordinating with the battalion TOC and other decon elements.

■
Sending an advance party to rendezvous with the decon elements at the site.

■
Assisting with site setup.

■
Controlling traffic and providing security at the site.

■
Providing most of the labor for processing and cleanup afterwards.


b.
Battalion Tactical Operations Center (TOC).

The battalion TOC has a coordinating role.  It ultimately is responsible for linking up the decon assets with the contaminated unit.  The battalion TOC confirms the request of the contaminated unit and shifts resources and units so that the contaminated unit may withdraw.  It requests decon units to assist the contaminated unit in its decon operation.  When more than two companies in a battalion are contaminated, the battalion TOC will coordinate with the brigade TOC for additional decon support.


c.
Chemical Company or Decon Platoon.

The supporting chemical unit, in cooperation with the reconnaissance team, has the responsibility of locating and setting up a thorough decontamination site.  It coordinates with the S3 or G3 sections and the unit it is supporting.  The decon element's primary mission is to set up and conduct equipment decontamination.  It assists the supported unit with detailed troop decontamination.
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d.
Assessment and Recovery Team.

An Assessment and Recovery Team (ART), headed by a battalion (or higher level) staff officer, must be included in plans for thorough decontamination.  The team assembles the medical, supply, maintenance, and other support assets needed to reconstitute the contaminated unit after decontamination.  The ART team members are the reconstitution effort managers.


e.
Military Police.

Depending upon their mission priorities, Military Police (MPs) may be available to escort contaminated convoys and assist in traffic control as part of their battlefield circulation control.


f.
Maintenance Element.

Sufficient maintenance personnel must be on hand to restore the contaminated unit's equipment to full fighting capability.


g.
Battalion Aid Station.

A team or section from the battalion will be required to support the reconstitution effort.  They will triage casualties at the decontamination site.  Casualties requiring decontamination will be processed through a patient decontamination station.  This station is set up and run by a patient decon squad from the battalion aid station.  The decon squad is organized out of assets from the battalion that the aid station is supporting.


h.
Forward Supply Battalion.

The logistical support package for a company-size reconstitution effort is provided by the forward support battalion and organized from Brigade Support Area (BSA) elements.  This provides the contaminated unit with one-stop shopping for resupply, service, and refit capability.

3.
Preparation Phase.

Thorough Decontamination is an extensive and resource intensive operation.  The exercise involves a significant number of personnel which come from a variety of areas, depending upon the type of expertise required and amount of support needed at each particular servicing area of the operation.

You must plan and prepare thoroughly in order to properly execute all of the events that will be taking place.  You may elect to plan the required tasks performed in the preparation phase simultaneously.  However, in the following paragraphs, they are listed roughly in the proper order that you should do them.
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a.
Request.

When the contaminated unit wants to conduct Thorough Decontamination, the commander contacts the battalion TOC and requests relief from its mission.  The battalion commander decides whether or not the contaminated unit can withdraw, move to the rear of the BSA, and undergo decontamination and reconstitution.  The battalion commander informs the brigade of this action.


b.
Coordination.

The battalion decon team usually will not move with the contaminated unit nor provide detailed equipment decontamination support.  Instead, it will maintain forward positions to continue to provide operational decontamination support to the rest of the battalion.

Usually, a chemical company provides general support within a division.  Its platoons may be in direct support or attached to each maneuver brigade.


c.
Site Selection.

The decon platoon, in cooperation with the reconnaissance squad, selects a site identified by brigade/division chemical section.  Routes, designated by the division G4, are used for the movement of contaminated units.

The decon platoon may need to improve the site.  Time, materials, and special earth-moving equipment may be needed to construct the site.  If engineer support is required, the decon platoon leader must submit a request through its company headquarters or the unit it is supporting.


d.
Advanced Party Rendezvous.

Prior to starting the thorough decontamination operations, the contaminated unit's decon personnel join the decon platoon at the decontamination site.  The decon platoon leader briefs them on the site layout and procedures.

e.
Site Setup.

The contaminated unit's decon personnel set up the detailed troop decontamination stations while the decon platoon sets up the detailed equipment decontamination stations.  While these sites are being prepared, the main body of the contaminated unit moves to the predecon staging area.
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f.
Smoke Employment.

The decon platoon, coordinating with its parent chemical company and the division or corps chemical staff, has the option of using smoke hazes to screen the site.  This may be necessary if the site is not in a built-up area.  A thorough decontamination site is a good target.  The constant flow of vehicles into the site as well as into the assembly areas at either end of the site may be very visible.  Decoy smoke screens should also be considered to serve as a deception measure for diverting attention from the decontamination operation.  (Detailed procedures on use of smoke screens during thorough decontamination can be found in FM 3-50.)

4.
Execution Phase.

The execution phase is the actual implementation of the two techniques of this operation: Detailed Troop Decontamination and Detailed Equipment Decontamination.


a.
Site Control and Security.

The main body of the contaminated unit arrives at the release point and is met by the chemical platoon leader.  After the key leadership personnel are briefed, they lead their units into the predecon staging area.  This area is protected.  The size and configuration is such that the entire contaminated unit can remain concealed while they await entrance into the decon site.  The unit commander and key personnel are briefed by the chemical platoon leader on the decontamination site layout.  The platoon leader points out the overwatch positions that secure the site.  The contaminated unit secures the site and controls access into the area.


b.
Predecon Actions.

Before the contaminated unit enters the decontamination site, there are several actions that must be taken in order to get maximum benefit from the decontamination procedures.


(1)
Monitor the vehicles for nuclear, chemical, or suspected biological contamination and segregate accordingly.


(2)
Crews, except drivers, dismount their vehicle, and remain out of the vehicle until after the decon processing is completed.  This will prevent further contamination to the interior of the vehicle.  Check dismounted personnel for type of contamination and segregate accordingly.
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(3)
While remaining in MOPP 4, crews prepare their vehicles for decon processing.  Use the on-board pioneer equipment to clean off mud and debris, then replace this equipment so it can be decontaminated along with the vehicle.  Remove seat covers and canvas items, as they can readily absorb contamination and pose a transfer hazard.

Anything that cannot be decontaminated by standard means should be removed from the vehicle.  Use nonstandard decontaminants and methods to decontaminate these items.  It is important that unit SOPs designate which items may and may not be carried on vehicle exteriors so that special handling and decontamination efforts can be kept to a minimum.  Unit chemical personnel provide advice about how to decontaminate any special items using nonstandard decontaminants.


(4)
Move the vehicles to the detailed equipment decontamination site.  Send dismounted crews to the detailed troop decontamination site.


c.
Processing.

The contaminated unit provides the guides that control vehicle traffic through the detailed equipment decontamination site.  The layout of the site will determine the actual number of guides that are needed.  The company's key personnel must assist in traffic control.

Drivers move their contaminated vehicles through the equipment decontamination site.  When halfway through the process, a decontaminated assistant driver takes over for the contaminated driver, who then proceeds directly to the troop decontamination area.  You must plan your schedule for troop decontamination so that these assistant drivers have completed the decon process and are available for this exchange.

For planning purposes, assume: The first pair through in 50 minutes and a second pair takes 10 minutes.  This equals 2 pairs the first 60 minutes.  After the first pair, twelve soldiers per hour can be decontaminated.  The first vehicle is finished in 90 minutes and the next vehicle takes 10 minutes.  This is two vehicles the first 100 minutes.  After the first vehicle, six per hour can be decontaminated.

5.
Site Clearance Phase.

Significant contamination will remain at the decon site following thorough decontamination operations.  Friendly units entering and/or operating in these areas could be endangered by this contamination.  Planners must ensure the contamination is kept inside the site and the area is clearly marked.
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a.
Cleanup.

Both the detailed troop and detailed equipment decontamination sites must be carefully shut down to avoid danger from contamination hazards.  The equipment used in decontamination operations will become contaminated and normally will be decontaminated at the completion of the operation.  (Complete instructions for these procedures are listed in FM 3-5.)  For the decontamination operations planner, however, there are two important things to remember:

■
The equipment decontamination site must be closed down before the troop decontamination site.  This allows the troops working the vehicle site to process through the troop site.

■
The crews that shut down these sites should be well-rested, decontaminated soldiers, not personnel coming off the decon line or other heavy detail.  Since this too, is a heavy detail, well-rested troops are more likely to pay strict attention to proper cleanup to prevent the spread of contamination or inadequate marking of contaminated areas.


b.
Marking and Reporting.

The chemical platoon will mark the site with standard NBC warning markers and report the contaminated area through command channels using the NBC Warning and Reporting System.

6.
Reconstruction Phase.

The reconstitution phase is designed to return a decontaminated unit into a fully outfitted ready-to-fight organization.  After processing through decontamination, the unit moves to an assembly area for reconstitution.  The parent battalion assists the reconstituting unit.


a.
Use of the BSA.

A slice of the Battalion Support Area (BSA) is integrated into thorough decontamination operations.  The slice, consisting of medical, supply, and maintenance elements, constitutes a one-stop refit that allows units to leave the decontamination site fully prepared to fight.  Companies are decontaminated and reconstituted in the BSA.  Battalions and larger elements are decontaminated and reconstituted in the division or corps support area.
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b.
ART.

The battalion commander activates the Assessment and Recovery Team (ART).  This team determines what combat effectiveness remains in the unit and, if required, what must be done to restore it.  If the ART determines that adequate supplies are not available from the battalion, the brigade support area (forward support battalion) provides the supplies.  (Further information on the composition and duties of the ART is given in FM 71-100.)


c.
Medical.

A team or section from the battalion aid station is required to support the decontamination site.  They triage casualties at the site.  Casualties requiring decontamination process through a patient decontamination station set up and run by a patient decon squad.  The patient decon squad is provided by the battalion being supported by the aid station.


d.
Logistical.

The logistical support package is provided by the forward support battalion and organized from the brigade support area elements.  This provides the contaminated unit one-stop shopping: Resupply, service, and refit capability.  At a minimum, the following classes of supply should be provided by the logistics support package:

■
Class I (food)

■
Class II (clothing, individual equipment)

■
Class III (fuel and lubricants)

■
Class V (ammunition)

■
Class VIII (medical)

■
Class IX (repair parts)


e.
Maintenance.

The maintenance element provides intermediate forward support maintenance to the contaminated unit.  This consists of wheel, track, armament, and communication equipment contact teams.  The teams supplement the unit's organic maintenance capability.  Heavy recovery capability is required for tracked vehicle decontamination.  (FM 29-12 contains details for maintenance support.)
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f.
Military Police.

Military Police (MP) support for decontamination and reconstitution efforts will be limited.  The area commander and provost marshal set mission priorities among the many MP missions.  MPs may provide escort services for contaminated units moving to thorough decontamination sites.  It is unlikely that MPs will assist with decontamination site security.  This will be the responsibility of the contaminated unit.  Limited MP support may be available, as determined by the area commander, for traffic control outside the decontamination site.


g.
Quartermaster.

Showers are not required for detailed troop decontamination of chemical and biological agents.  However, after prolonged periods of fighting in MOPP Gear, showers can improve the morale and hygiene of troops.  Quartermaster facilities from the supply and service company may provide laundry and bath.  The ART requests these services.  Do not consider the runoff water from these showers contaminated with agents.

Showers may or may not be needed for radiological decon.  If MOPP 4 was used as a protective measure against fallout, no showers will be needed.  But, provision of showers can improve the morale and hygiene of troops.  If MOPP 4 was not used, then contamination will be lodged in hair and on skin and can only be removed by showering.  The runoff will be contaminated and should be controlled.

PART H - PLANNING FOR CONTAMINATION COMBINATIONS OF NBC WEAPONS

1.
Simultaneous attacks will be part of the enemy's strategy.  It would be a grave mistake to assume that the enemy will not use combinations of nuclear, biological, and chemical weapons.  Once NBC weapons have been introduced on the battlefield, the enemy likely will try to deceive you regarding the hazard to which you are being exposed.

2.
The thermal effects of a nuclear blast might destroy the effects of any chemical or biological weapons used at the same time.  But, chemical or biological weapons can be very effective if they follow a nuclear attack or are used in the surrounding area.  Blast casualties and psychologically stressed soldiers would be very vulnerable.  Agents could enter collective protective shelters, communications facilities, and vehicles damaged by the nuclear detonation.  Weapons employed in this sequence could mix chemical and biological agents with the nuclear fallout.
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3.
When agents are mixed, you must decontaminate for chemical agents first.  Chemical agents are normally the most lethal and fastest-acting type of contamination.  The decontamination methods for chemical agents are also effective for removing biological and radiological contamination.  The reverse is not true.  Biological and radiological decontamination procedures are not necessarily effective against chemical agents.

4.
To compound the problem of multiple types of contamination, the enemy may use a mixture of agents in munitions.  Such mixtures could be used to achieve various purposes:

■
Lower the freezing point of agents.

■
Create both percutaneous (through the skin) and inhalation hazards.

■
Complicate identification of the agents.

■
Disguise one of the agents.

■
Combine immediate and long-term effects.

5.
Currently fielded equipment cannot identify toxins or biological hazards.  Therefore, the problems caused by combinations of biological and chemical contaminants might appear to be insurmountable.  This is not the case if standard chemical decontamination measures are followed at once.  Use standard chemical decontaminants when combinations are known or suspected to exist.  They can be used for toxins and biological agents as well as chemical agents.  The effectiveness of field expedient chemical decontaminants against these hazards is unclear.

6.
When planning for decontamination operations, do not base the selected method and decon measures solely upon the first hazard that is identified.  Make sure that you conduct thorough checks to identify all the agent hazards.  If specific agents can be detected and identified, take the appropriate decontamination measures.  Otherwise, use standard decontaminants and conduct chemical decontamination.

The standard techniques that were reviewed earlier in this lesson have been specified for the battlefield.  They range from the individual actions that soldiers use to survive to the complex activities that chemical decon companies use when they help reconstitute a fighting force.  It is extremely important to remember that all of the techniques become increasingly less effective the longer they are delayed.  These techniques have been developed to use the equipment and force structure already fielded or that will be fielded in the near future.
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LESSON 4

PRACTICE EXERCISE

The following items will test your grasp of the material covered in this lesson.  There is only one correct answer for each item.  When you complete the exercise, check your answer with the answer key that follows.  If you answer any item incorrectly, study again that part of the lesson which contains the portion involved.

1.
You have been tasked to plan a decontamination operation.  The contaminated unit is to be provided the most complete decontamination possible.  Which decontamination method should you select?


A.
Thorough


B.
Detailed troop


C.
MOPP Gear Exchange and Vehicle Spraydown


D.
MOPP Gear Exchange and Vehicle Washdown

2.
Which item is most likely to be drained into a sump pit?


A.
Unopened cans of DS2


B.
Fresh water


C.
Contaminated runoff from decontamination


D.
Fresh washing soda solutions

3.
You are planning an operational decontamination exercise.  Approximately how many minutes does it take for a squad-size element to complete the procedures, if they undergo both techniques concurrently?


A.
25 - 40


B.
45 - 60


C.
65 - 80


D.
90 - 95
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4.
The most important task for which the platoon leader is responsible is coordination.  What does this task entail?


A.
Comprehensive determination of supported unit's requirements


B.
Scheduling all elements of supported unit to be decontaminated simultaneously


C.
Scheduling reconstitution requirements for the decon company


D.
Writing a detailed SOP for supporting units's security

5.
What is the primary means of communication during a decontamination operation?


A.
Messenger


B.
Orders


C.
Radio


D.
Wire

6.
When planning a decontamination operation, remember, units that do not belong to a division or have a division to support them still go through the same decontamination operations as divisional units.  What is the only change in procedure?


A.
Decon detachment sets up the site supplies and security.


B.
Contamination unit supplies three squads instead of the usual two.


C.
Separate areas for specialized equipment are a brigade responsibility.


D.
Source of support

7.
In which type of weather will liquid chemical contamination evaporate fastest?


A.
Cold rainy weather


B.
Cold dry weather


C.
Hot calm weather


D.
Hot windy weather
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8.
The purpose of operational decontamination is to limit liquid or particle contamination spread.  These actions protect uncontaminated areas so they can be primarily used for what purpose?


A.
Multiple element operational missions


B.
Replenishing MOPP gear at company level


C.
Temporary MOPP level reduction


D.
Unit security and administrative actions

9.
Which decontamination apparatus can carry 450 gallons of water to the decontamination site and hold it there?


A.
M11


B.
M12A1 PDDA


C.
M13 DAP


D.
M17 LDS

10.
Simultaneous attacks will be a part of the enemy's strategy.  It would be a grave mistake to assume the enemy will not use combinations of nuclear, biological, and chemical weapons.  When planning decontamination operations, do not base the elected method and decontamination measures solely upon the first hazard that is identified.  If specific agents cannot be detected, which type of decontamination measures should be selected?


A.
Allow a longer wait in holding area before rinsing contaminated items with a mild solution of DS2.


B.
Use nonstandard decontaminants, combined with DS2, and conduct biological and chemical decontamination.


C.
Use standard decontaminants and conduct chemical decontamination.


D.
Wash all materials in hot, soapy water before forwarding to reconstitution area.
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LESSON 4

PRACTICE EXERCISE

ANSWER KEY AND FEEDBACK

Item
Correct Answer and Feedback

1.
A.
Thorough.



Thorough decontamination provides . . . Part A,



Intro, p.  4-1

2.
C
Contaminated runoff from decontamination



Water runoff is . . . Part B, p.  4-7, para 1a(2)

3.
B.
45 - 60



A well-trained squad . . . Part C, p.  4-12, para d

4.
A.
Comprehensive determination of . . .



This entails a . . . Part C, p.  4-13, para 9a

5.
C.
Radio.



The primary means  .  .  Part C, p.  4-14, para 10d

6.
D.
Source of support.



The only change . . . Part D, Intro, p.  4-15

7.
D.
Hot windy weather



Hot weather will . . . Part E, p.  4-17, para 2

8.
C.
Temporary MOPP level reduction.



This protects uncontaminated  .  .  Part F, p.  4-20,



para 1a

9.
B.
M12A1 PDDA



The M12A1 Power-Driven  .  .  Part F, p.  4-22, para c

10.
C.
Use standard decontaminants



Otherwise, use Standard . . . Part H, p.  4-33, para 6
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