
        
            
                
            
        

    
Chapter 37
Establishment and Operation of a Casualty Decontamination Station


 
TERMINAL LEARNING OBJECTIVE
Given a scenario involving a Casualty Decontamination Station (CDS).

INTRODUCTION
 
The current battlefield features heavily armed and highly mobile units that have and will continue to utilize chemical weapons.  The introduction of chemical weapons can cause rapid degradation of unit effectiveness because the personal chemical protective equipment (MOPP) reduces the acuity of all senses.  Chemical agents have the capability to severely incapacitate and inflict numerous casualties on a unit.  The medical specialist must understand the procedures for decontaminating a patient to promote the effectiveness of treatment of a chemical casualty while continuing to conserve the fighting strength.  The information presented here will describe operations at either the battalion aid station (BAS) or the division treatment station (DTS).  
 
The challenges of operating a casualty decontamination station are: working in MOPP gear, starting IV's and open contaminated wounds.  Understanding procedures of decontamination will enable you to prevent degradation of unit, prevent severely incapacitated unit and limit number of casualties. 
 

Components, Function(s), Location, Description, and Equipment of a Casualty Decontamination Station (CDS)
 

Triage station
(1)        Function - to receive patients from the ambulance and conduct triage
(2)        Location - area located near the contaminated ambulance drop off point
(3)        Description
(a)        Senior medic oversees the unloading of the ambulances, performs triage, stabilizes patients, and provides treatment
(b)        Personnel in MOPP level 4 
(c)        Ambulatory patients routed through a parallel decontamination line.  Non-medical personnel is assigned to assist ambulatory patients with decon process
(4)        Equipment
(a)        M8 chemical detection paper 
(b)        M9 chemical detection paper 
(c)        Chemical agent monitor
 

Contaminated emergency treatment area (CETA)
(1)        Function - to stabilize patients with life threatening injuries prior to decontamination
(2)        Location - optional area, adjacent to the triage station
(3)        Description
(a)        Senior medic oversees the unloading of the ambulances, performs triage, stabilizes patients, and provides treatment
(b)        Personnel in MOPP level 4 
(c)        Ambulatory patients routed through a parallel decontamination line.  Non-medical personnel is assigned to assist ambulatory patients with decon process
(i)         If CETA is used, a second medic (not senior) will perform patient treatment
(ii)        Patient must be stabilized prior to being decon
(4)        Equipment
(a)        M8 chemical detection paper 
(b)        M9 chemical detection paper 
(c)        Chemical agent monitor
(d)        Suction apparatus (battery operated and manual)
(e)        Oxygen tank with a delivery system
(f)         Airway adjuncts
(g)        Resuscitator, hand operated
(h)        Field dressing, cravats, and tourniquets
(i)         Nerve agent antidote kits
(j)         Atropine auto injectors
(k)        Convulsant antidote nerve agent injectors
(l)         IV supplies (Fluids, tubing, catheters, iodine pads, tape, constricting bands)
 

Decontamination area
(1)        Function - consists of a clothing removal station and a skin decontamination station
(a)        Clothing removal station - removal of all clothing and equipment, except for protective mask, dressings, bandages, splints, and tourniquets
(i)         Clothing and equipment are cut one layer at a time
(ii)        After clothing has been removed, the litter patient is transferred to a decontamination litter via a three-person log roll
(b)        Skin decontamination station - completely decontaminate the patient's skin and protective mask
(i)         Decontaminate or replace medical items such as the protective mask, dressing, bandages, splints, and tourniquets
(ii)        Calcium hypochlorite - 0.5% is used to decontaminate the skin and 5% is used for clothing and equipment
(2)        Location - on "dirty" side of the "hot line"
(3)        After skin decontamination, the patient is checked with M8 paper or the CAM, then moved to the shuffle pit
(4)        Description
(a)        All activities in this area are overseen by one medic
(b)        Non-medical personnel are utilized to perform the functions in this area
(c)        Areas must be set aside for the storage of decontamination litters and waste receptacles
(d)        Personnel are dressed in MOPP level 4 and wear butyl rubber aprons over their battle dress overgarments to protect themselves from the patient's contamination
(5)        Equipment
(a)        Each station has two litter support stands
(b)        Two personnel are assigned for each litter stand that is set up
(c)        Two buckets - one with 0.5% chlorine (CI) solution for all skin decontamination and the other with 5% chlorine solution personal equipment
(d)        One sponge per bucket
(e)        A minimum of two pairs of 7.25" angled bandage scissors per station
(f)         Chemical protective gloves for each soldier
(g)        Butyl rubber apron for each soldier
(h)        M8 chemical detection paper booklets
 

Shuffle pit
(1)        Function - litter exchange from contaminated to uncontaminated side
(a)        Patient is then retriaged by the senior medic of the clean side
(b)        The field medical card is copied on the "clean" side, and the "dirty" one is destroyed
(2)        Location - actual line between the clean treatment and the decontamination areas
(3)        Description
(a)        The medic located on the uncontaminated side supervises personnel at the shuffle pit
(b)        Area is large enough so that both the litter bearers can completely stand within its boundaries.  It is dissected in half by an imaginary line referred to as the "hot line"
(c)        The hot line separates the dirty side from the clean side.  Contaminated personnel and equipment are not allowed to cross the hot line
(d)        The top 3-6 inches of the surface soil in the shuffle pit is mixed with super tropical bleach (STB), at the ratio of two parts STB to three parts soil
(4)        Equipment
(a)        Litter stands
(b)        Super tropical bleach
 

Treatment area
(1)        Function - consists of a clean treatment area and a collective protective shelter
(a)        Clean treatment area - to re-triage casualties by the clean side medic
(b)        Collective protective shelter (CPS) - MD/PA treats patients with serious injuries
(2)        Location - between shuffle pit and evacuation area on the clean side
(3)        Description
(a)        Clean treatment area - treat the ambulatory patients with minor injuries and send them to disposition point for evacuation rearward or returned to duty
(b)        Collective protective shelter (CPS)
(i)         Patients are routed directly to the CPS from the shuffle pit if they have serious injuries
(ii)        MD/PA located in CPS provide care
(iii)       Patients enter and exit through an air lock so as to keep contamination out of the CPS.  Personnel inside the CPS are in MOPP level 0.  The CPS can be an open-air facility with overhead cover that is at least 45-50 meters upwind from the shuffle pit.  Patients leaving the CPS will be in patient protective wrap
(4)        Equipment - no special equipment required
 

Evacuation/holding area
(1)        Function - patient waiting area for evacuation to rearward medical facility
(2)        Location
(a)        Area is placed under a cover which overlaps both the clean treatment area and the CPS
(b)        The clean ambulance pickup point is located upwind of the evacuation/holding area
(3)        Description - patient waiting area for evacuation
(4)        Equipment - no special equipment required
 

Triage Considerations and Categories
 

Triage considerations
(1)        The senior medic performs triage on all the patients immediately upon arrival at the CDS
(2)        All patients are screened with the chemical agent monitor to determine the following
(a)        If an exposure to a chemical agent has occurred
(b)        The type of chemical agent exposure
(3)               Patients that are not contaminated are routed directly to the clean treatment area
 

Triage categories
(1)        Immediate
(a)        Patient has signs and symptoms of severe, life-threatening wounds or injuries without any chemical injuries
(b)        Signs and symptoms may include - shock; burns on the face, neck, hands/feet, perineum, genitalia; obstructed airway; respiratory failure
(2)        Chemical immediate
(a)        Patient has signs and symptoms of life-threatening chemical injuries without any conventional injuries
(b)        Signs and symptoms may include - labored breathing, coughing, vomiting, profuse sweating, weak pulse, and marked salivation
(3)        Delayed
(a)        Patients with conventional injuries that are not life-threatening.  Also, they exhibit mild signs and symptoms of chemical agent poisoning
(b)        Signs and symptoms may include - severe eye injuries, open wounds to the chest without respiratory distress, open/penetrating abdominal injuries without shock, open wounds/fractures, and second/third degree burns over 20% of the body
(4)        Minimal
(a)        Patient has no signs and symptoms of chemical agent poisoning, but they do have minor conventional injuries
(b)        Following are examples of patients in this category - sprains, strains, closed fractures, minor lacerations and contusions, minor combat stress, individuals that only require treatment by the medic, individuals that can be returned to duty within 48-72 hours, and individuals that can receive full treatment at CDS
 

Expectant
(a)        Patients whose injuries are so extensive that even if they were the only casualty and had the benefit of intensive and thorough medical treatment, their survival would still be unlikely
(b)        Examples of these types of injuries would be - Massive head injuries with signs of impending death, second/third degree burns over more than 85% of the body, cardiac arrest patients (unless personnel resources are available to assist them), and patients with both severe chemical agent poisoning and conventional life-threatening injuries
 
 
SUMMARY
As the medical specialist, you will be responsible for directing patient decontamination procedures.  It is important for you to both understand and follow the proper methods for running a CDS in order to prevent the further contamination of the patient, yourself, and fellow personnel who will be working with you.  The care of contaminated casualties, although more complicated than the care of conventional casualties, must not stop the ongoing medical mission.
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Chapter 38
NBC Equipment Overview
 
TERMINAL LEARNING OBJECTIVE
 
Given a potential or simulated chemical or biologically contaminated environment.
 

INTRODUCTION
 
During World Wars I and II, biological and chemical agents were available and used extensively.  In the decades since, all developed countries and most developing countries have achieved the capabilities to produce both biological and chemical agents.  As a direct result of this; equipment to protect the soldier who may encounter these substances on the battlefield was developed.  As a soldier medic, it is important for you to know the type of equipment available for chemical protection, detection, and treatment of your patient and you.

Individual protection equipment

All soldiers are issued standard "A" chemical defense equipment.  This includes a protective mask, battle dress overgarment, chemical protective glove, and chemical protective overboots
 
CAUTION:      Wearing the BDO adds 10-15 degrees F to the body's ambient temperature; therefore, soldiers must maintain an adequate fluid intake both before and during the time of wear.  Additional caution must be taken in warmer climates due to the increased risk of heat related injuries.
 

Battle dress overgarment (BDO)
(1)        Characteristics
(a)        Consists of a pair of trousers and a jacket with a charcoal liner
(b)        The outer cloth is specially treated with "scotch-guard" type treatment, to resist liquid chemical agents
(c)        The BDO adds approximately 11 pounds to the weight already carried by the soldier
(2)        Wear time
(a)        Uncontaminated environment - minimum of 30 days.  The unit commander may extend the wear past the 30 days
(b)               Contaminated environment - 24 hours
 

Chemical boots
(1)        Characteristics - green vinyl over boot (GVO)/Black vinyl overboot (BVO).  Worn over combat boots to protect feet from contamination by all known agents, vectors and radiological particles
(2)        Wear time
(a)        Uncontaminated environment - 14 days, inspected for serviceability and worn 14 days more if found serviceable
(b)   Contaminated environment - 24 hours, inspected and decontaminated and worn 24 hours more if found serviceable
 
 
 
 
 

Protective mask - M40A1
(1)        Characteristics
(a)        The M40A1 is designed to protect the wearer from all known chemical and biological agents and riot control agents.  When worn correctly, the mask will provide protection for the face, eyes, and respiratory tract
(b)        The mask uses a NATO standard external filter canister that may be positioned on the soldier's right or left cheek to allow him to fire the M16A2 rifle.  The filter cannot be exchanged in a contaminated environment
(c)        The only optical insert approved for use in the M40 mask is a wire-frame type
(d)        A drinking tube positioned around the outlet valve assembly, allows soldiers to drink from their canteen with an M-1 cap, while in a chemical environment
 
CAUTION:      Both the canteen and coupling half must be checked with M8 paper to ensure they are not contaminated prior to drinking.
 
(2)        Wear time - while in the theater of operations, filters must be replaced at least every 30 days
(3)        The filters must be replaced whenever any of the following occurs
(a)        The elements are immersed in water
(b)        The elements are crushed, cut, or damaged
(c)        Excessive breathing resistance is encountered
(d)        After exposure to hydrogen cyanide
(e)        After 30 days in a theater of operations
(f)         When ordered by the unit commander
(4)        Protective masks designed for use in tanks, combat vehicles and aircraft are issued as required
(5)   The small M17A1 protective mask will only be assigned to soldiers who cannot be correctly fitted with a small M40 mask
 

Chemical protective gloves
(1)        Characteristics
(a)        Butyl rubber with an inner glove made of thin white cotton
(b)        No protection against cold weather injuries
(c)        There are 3 types of gloves
(i)         .025 inch thick - used by soldiers who perform combat tasks
(ii)        .014 inch thick - used by aviators and vehicle mechanics
(iii)       .007 inch thick - used by medical personnel.  Allow excellent tactile ability
(2)        Wear time
(a)        Uncontaminated environment - can be worn as long as they remain serviceable
(b)        Contaminated environment - wear 24 hours, inspect; if serviceable, decontaminate; reuse.  May repeat process every 24 hours
(c)       The .007 inch gloves must be inspected and decontaminated within 6 hours.  After inspection, if found serviceable they may be reused

Individual decontamination equipment

M291 skin decontamination kit - is the standard ARMY decon kit
(1)        Purpose - to decontaminate the skin
(2)        Characteristics
(a)        Each kit contains six applicator packets that utilize a mixture of activated charcoal to absorb and neutralize liquid chemicals on the skin
(b)        While decontaminating oneself, a black resin powder is left on the skin to provide visual confirmation of the thoroughness of the application
(c)   The resin does not irritate the skin, but use precautions to keep the powder away from wounds, the eyes and the mouth
 

M295 individual equipment decontamination kit
(1)        Purpose - to decontaminate personal equipment
(2)        Characteristics
(a)        Each kit contains four packets, with one mitt each, that are utilized to remove chemical agents from personal equipment (e.g., M16A2, Kevlar helmet, LBE and M40 mask)
(b)        Each mitt contains the same substance found in the M291
(c)        Two packets are normally required to completely decontaminate all of a soldier's personal equipment
 

Patient protective equipment

Patient protective wrap (PPW)
(1)        Purpose - to protective the patient during evacuation after the BDO has been removed and the patient has received medical treatment
(2)        Characteristics
(a)        Designed as onetime use for only one patient
(b)        The protective mask is not needed while the patient is in the PPW, but should be evacuated with the patient
(c)        A patient can remain in the PPW for up to six hours
(d)        Has one continuous zipper around the outer edge for ease of patient insertion
(e)        An impermeable, transparent window is located at the head of the wrap for patient observation.  Two protected sleeves next to the window permit the passage of IV tubing
(f)         A transparent pocket below the window holds the field medical card
(g)   Can be carried either by the handles on the side or by inserting poles into the side sleeves
 

Decontaminable litter - utilized as a replacement for the canvas litter during patient decontamination procedures.  The fabric cover is not degraded by decontamination fluids

Detection equipment and alarms

M8 chemical agent detector paper
(1)        Purpose - to detect both the presence and specific type of liquid chemical agent
(2)        Characteristics
(a)        Each soldier carries one booklet of M8 paper in the interior pocket of the protective mask carrier
(b)        To use the M8 paper, one-half sheet is blotted onto an unknown liquid.  After waiting for 30 seconds, the color change is compared to the colors inside the front cover of the booklet.  The colors are as follows 
(i)         Yellow - G (nerve)
(ii)        Red - H (blister)
(iii)       Olive green or black - V (nerve)
 
CAUTION:      False positive may be seen if the M8 paper is exposed to liquid insecticide, antifreeze or petroleum products.
 

M9 chemical agent detector paper
(1)        Purpose - to detect the presence of a liquid chemical agent
(2)        Characteristics
(a)        Each soldier carries one thirty-foot long by two-inch wide roll of M9 paper
(b)        Procedure for use
(i)         While wearing gloves, one strip is wrapped around the upper arm, the opposite wrists and ankle of the same side as the upper arm, creating a V-shape
 
WARNING:     M9 paper is carcinogenic; therefore, it should not be allowed to come into direct contact with the skin.
 
(ii) Once the M9 paper comes in contact with a liquid agent, it turns a reddish or pinkish color
(ii)        After seeing the color change, the soldier must immediately mask, alert others and, if warranted, proceed with skin decontamination
 
CAUTION:      False positive may be seen if the M9 paper is exposed to liquid insecticide, antifreeze or petroleum products.
 

M256AI chemical agent detector kit
(1)        Purpose
(a)        To detect and identify chemical agents (blood, blister, and nerve) present in either liquid or vapor form
(b)        Also used after a chemical attack to determine if it is safe to unmask
(2)        Characteristics
(a)        The M256AI kit consists of the following items
(i)         One booklet of M8 paper, which detects chemical agents in liquid form
(ii)        Twelve detector tickets, which detect chemical agents in vapor form
(iii)       One set of instruction cards
(b)        A complete test using both the M8 paper and the detector ticket takes approximately 20 minutes to perform
(d)   The actual detector tickets for the M256A1 are carcinogenic; therefore, trainer tickets are provided for practical exercises
 

Chemical agent monitor (CAM)
(1)        Purpose - to detect nerve and blister agents in vapor form only
(2)        Characteristics
(a)        Operates in two modes, one for nerve, the other for blister
(b)   The intensity of the vapor is displayed as a bar code on the front of the cam
 

The M8A1 chemical agent alarm
(1)        Purpose - to sample the air for the presence of NERVE AGENTS VAPORS ONLY.
(2)        Characteristics
(a)        The M8A1 is the only remote continuous air sampling alarm that the U.S. Army currently possesses
(b)        The M8A1 can be located within a hospital complex, with alarm units placed to cover all critical care, treatment and support areas
(c)        The M8A1 has two components
(i)         M43A1 detector
*           The M43A1 is the portion that actually detects the vapor agent
*           One M43A1 can have as many as five M42 alarms attached
(ii)        M42 alarm
*           Connected by WD-1 telephone wire to the M43A1 detector unit
*           The alarm can be set to give an audible, visual, or the combination as a signal
 

SUMMARY
As a soldier medic, you will either come in contact with or utilize this NBC equipment while caring for casualties in a contaminated environment.  It is imperative that for the protection of both you and the casualty, proper methods for wearing and/or operating NBC equipment are clearly understood.
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Chapter 39
Nerve Agents
 
 
TERMINAL LEARNING OBJECTIVE
 
Given a standard fully stocked Combat Medic Vest System (CMVS) or fully stocked M5 Bag, oxygen administration equipment (if available).   You encounter a casualty with symptoms consistent with chemical agent exposure.  All other life threatening injuries have been treated.


 
 
INTRODUCTION
Chemical warfare and chemical terrorism both employ certain classes of chemical compounds as weapons of mass destruction to achieve military or political ends.  Military medical officers and enlisted medical personnel need to become familiar with the chemistry and toxicology of these compounds to be able to recognize and manage casualties produced by these agents. The growing recognition of the very real battlefield and terrorist threat of the use of chemical-warfare agents has fueled the interest in this subject among both military and civilian health care providers Characteristics of Nerve Agents
               
Characteristics
 
Remains in a liquid state
Unless exposed to extreme cold or heat.  Extreme heat will cause the liquid to become a vapor
Volatility 
Ranges from very volatile, to little volatility (remains in a liquid or oily state)
Colorless to light brown and odorless

Mechanism of action 
Inhibits the body's enzyme acetylcholinesterase which allows the neurotransmitter acetylcholine, to accumulate at the nerve endings where it causes excessive stimulation of the "target" muscle, gland or organ
 
Nerve agents 
Anticholinesterase inhibit the cholinesterase enzymes
Tabun (GA
Sarin (GB)
Soman (GD)
GF
V-agent (VX) 

Routes of entry
(1)        Eyes - primarily G agents
(2)        Inhalation - primarily G agents
(3)        Skin absorption - primarily V agents
(4)        Ingestion - primarily V and thickened G agents
(5)        Systemic - combination of two or more routes
(6)        Signs and symptoms will depend on the severity of exposure and the route of entry into the body  
(a)        Significant absorption through the skin requires a period of minutes
(b)        The effects may be reduced by quickly removing contaminated clothing and neutralizing liquid nerve agent on the skin
 

Level of Exposure
Mild 
Exposure to small amounts of vapor usually causes effects in the eyes, nose, and lungs
(1)        Difficulty in seeing (dimness of vision due to miosis)
(2)        Unexplained frontal headache
(3)        Unexplained rhinorrhea (worse than a cold or hay fever)
(4)        Tightness in the chest or difficulty in breathing
(5)        Excessive flow of saliva (drooling)
(6)        Localized sweating at the exposure site
(7)        Muscular twitching at exposure site
 
Severe 
All the signs and symptoms of mild exposure as well as
(1)        Nausea and vomiting
(2)        Confused behavior
(3)        Severe muscular twitching and general weakness
(4)        Convulsions
(5)        Loss of bowel and bladder control
(6)        Loss of consciousness
(7)        Respiratory failure
(8)        Death - usually the result of complete respiratory system failure
 
 

Treatment Steps for Self-Aid and Buddy-Aid

Self-aid
(1)        Put on your protective mask
(2)        Give the alarm
(3)        Perform a hasty self-evaluation for signs or symptoms of nerve agent poisoning
(4)        Administer antidote if signs and/or symptoms are noted.  Use one MARK I Nerve Agent Antidote Kit (NAAK) auto-injector set.  Each set includes
(a)        Atropine-2 mg (drug of choice)
(b)        Pralidoxime Chloride (2-PAMCL) 600 mg; 2 ml
(5)        Decontaminate your skin if necessary.  Use the M291 decon kit
(6)        Put on remaining protective clothing (MOPP level 4)
(7)        Seek buddy-aid or medical care
 
Buddy-aid - Casualty is unable to care for himself
(1)        Take immediate steps to protect yourself
(2)        Mask the casualty, and if possible have him clear the mask
(3)        Place the casualty on his side or in prone position to allow for drainage
(4)        Administer 3 MARK I NAAKs
(5)        Administer 1 Convulsant Antidote for Nerve Agent (CANA) injector immediately after the third MARK I NAAK.  The CANA injector is not part of the MARK I, but is part of the treatment for severe nerve agent poisoning
(6)        Secure the used injectors on the casualty's upper left pocket flap of the battle dress overgarment (BDO)
(7)        Decontaminate casualty's exposed skin
(8)        Evacuate and provide assisted ventilations if necessary
 
CAUTION:      Only medical personnel are allowed to give more than 3 MARK I's.
 
(9)        Additional atropine can be given at 3-5 minutes intervals, until signs of atropinization appear: Heart rate above 90 bpm, diminished bronchial secretions 
 
SUMMARY
The effects of nerve agent poisoning may be prolonged several days to weeks.  If treatment is delayed too long, death will occur in most cases.  This simply re-emphases the important of both prompt identification of signs and symptoms as well as treatment.
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