PROGRAMS DIVISION
UNITED STATES ARMY SAFETY CENTER
Fort Rucker, Alabama 36362
LESSON OUTLINE

HOT WEATHER INJURIES

INTRODUCTION

TERMINAL LEARNING OBJECTIVE:  As a Unit Safety Officer the student will be able to give Hot weather injury prevention classes to his unit.

SAFETY CONSIDERATIONS:  NONE

TRAINING RISK ASSESSMENT:  LOW

ENVIRONMENTAL CONSIDERATIONS: NONE

ENABLING LEARNING OBJECTIVE:  The student will be able to describe Heat related injury symptoms and first aid measures.

1.
Heat Injuries fall into three categories:


a.  Heat Cramps 

          (1) Symptoms -  Heavy sweating

                          Muscular cramping of the Arms, Legs, or                                                                                                                                                            

                          Abdomen

                          Extreme thirst

          (2) First Aid - Move casualty to shade or improvise shade and              



  loosen clothing.

                          Give large amounts of cool water to drink.

                          Monitor the casualty and give more water as  




  tolerated.

                          Seek medical attention if cramps continue.


b.  Heat Exhaustion 

          (1) Symptoms -  Heavy sweating

                          Pale, moist, cool skin

                          Headache

                          Weakness

                          Dizziness

                          Loss of appetite

                         *Heat cramps

                          Nausea

                          Vomiting

                          Urge to defecate

                          Rapid breathing

                          Confusion

                          Tingling of hands and/or feet 


    (2) First Aid - Move casualty to shade or improvise shade and    



  loosen clothing.

                          Pour water on him and fan him to permit              
  
              the coolant effect of evaporation.

                          Have him drink at least one canteen full of  




  water.

                          Elevate the casualty’s legs.

                          Seek medical aid if symptoms persist; monitor  



  casualty until symptoms are gone or medical 




  help arrives.


c.  Heat Stroke

          (1) Symptoms -  Stoppage of sweating

                          Hot, dry skin (flushed red)

                          Headache 

                          Dizziness

                          Nausea

                          Fast pulse and respiration

                          Seizures

                          Mental confusion

                          May suddenly collapse and become unconscious

          (2) First Aid - This is a medical emergency!

                          Get medical help as soon as possible

                          Move the casualty to shade or improvise shade

                          Loosen or remove outer clothing 

                          If available place casualty in cool water to     



  lower body temperature.

                          Spray or pour water over casualty and fan  




  continuously.

                          Massage extremities and skin.

                          Elevate his legs.

                          If conscious, have him slowly drink at least                  



  one canteen of cool water.

                          Evac as soon as possible, continue cooling 




  measures during evacuation.                           

NOTE: Pause for Questions.

ENABLING LEARNING OBJECTIVE:  The student will be able to describe the different methods of heat dissipation used by the body.

2.  Heat Transfer is the different methods the body uses to get rid of excess heat that builds internally.


a.  Radiation - The transfer of heat from an object of intense  



    heat to an object of lower temperature by radiant 


    energy.


b.  Conduction - The transfer of heat from molecule to molecule of 


     adjacent objects. The proximity of these objects 


     will determine the overall rate of conduction.


c.  Convection - The transfer of heat in liquids or gases in which  


     molecules are free to move. During body heat 



     loss, the body heats the surrounding air; the 



     heated air expands and rises because it is 



     displaced by cooler denser air. Respiration is a 


     form of convection.


d.  Evaporation - Involves the changing of a substance from it’s 




liquid state to it’s gaseous state. When water  



on the body’s surface evaporates, heat is lost.

NOTE:  When the temperature increases to 82 to 84 degrees, sweat production increases rapidly to offset the loss of body cooling through radiation, conduction, and convection. By the time the temperature increases to 95 degrees Fahrenheit, sweat evaporation accounts for nearly all heat loss. Relative humidity is the factor that most limits evaporation; at a relative humidity of 100%, there is no heat loss by this mechanism. A person can function all day at 115 degrees F and a relative humidity of 10%, if given enough water and salt. If the relative humidity rises to 80% or higher this person would be incapacitated within 30 minutes.

NOTE: Pause for Questions.

ENABLING LEARNING OBJECTIVE:  The student will be able to identify different methods used during preoperational planning to prevent Heat Injuries.

3.  Identify High Risk Personnel


a.  Physical conditioning


b.  High Intake of caffeinated liquids  

      c.  MOPP Gear 

      d.  Acclimatization - During World War II the Army tried to adapt     
    soldiers to a low water intake prior to fighting in North 
                                     
    Africa. Hundreds of heat casualties resulted. 

      e.  Lack of visible sweating  

NOTE: Pause for Questions.

ENABLING LEARNING OBJECTIVE:  The student will be able to explain the techniques used to replenish depleted salt in the body.

4.  Salt Replenishment is critical to survival in hot or humid climates. Water alone does not supply all the nutrients that are lost during sweating.


a.  Meal Ready to Eat (MREs), are formulated to replenish salt                                                         
based on the average amount of salt lost during a hot day.


b.  Normal salting of meals can usually replace the salt lost 
during extreme environments. Avoid using large amounts of salt as 
this could lead to dehydration. A general rule is not to use more                
salt than you normally would to enhance the taste of food.


c.  Additional salting will be at the discretion of the Flight 
Surgeon.


d.  Salt Tablets are not authorized for Army personnel. Salt 
tablets can lead to Ulcers and other disorders of the stomach and 
should not be taken.

NOTE: Pause for Questions.

ENABLING LEARNING OBJECTIVE:  The student will be able to describe Tools that can be used in the prevention of Heat Injuries.

5.  Tools for Prevention


a.  Normal water containers such as the one and two quart  


    canteens, water bottles, 5 gallon water cans.


b.  Hot Weather survival kits contain water in foil   
     

    packets.


c.  Water bag and desalination kit in ALSE vest and over water         
    survival kits.

NOTE: Pause for Questions.

ENABLING LEARNING OBJECTIVE:
The student will be able to describe methods used to procure water during survival situations.

6.  Water Procurement


a.  Frigid Areas



(1)  Snow and Ice must be melted to prevent cold related 


     Injuries.



(2)  High salt concentrations in Ice are indicated by a                                      
           grayish color.



(3)  Low Salt concentrations are indicated by a bluish      
           color.


b.  At Sea



(1)  Never drink salt water without desalting it. This 


     will lead to dehydration and even more thirst.


C.  At the Beach

            (1)  Search for fresh water in lagoons or fresh water ponds                              

     that may be nearby. 

            (2)  Heat water in container, as steam rises hold a cloth  
    
           above it to catch it, wring water from the cloth.  

            (3)  Dig a hole deep enough for water to seep in. Build a                        
           fire and heat rocks in it. drop hot rocks in the water  
           hole. As steam rises hold a cloth to catch the steam.  
           Wring water out of the cloth.


d.  Desert

        
(1)  Dry lake beds



(2)  Look for green vegetation



(3)  Look for animal tracks. The best time to look for 


     animals moving towards water is around dusk or dawn.



(4)  Sand dune lower edges toward low ground



(5)  Cacti - Cut off the top of a barrel cactus and mash or 
           squeeze the pulp.

NOTE: Never eat the pulp. Place pulp in mouth suck out the juice and discard pulp.

NOTE: Pause for Questions 

ENABLING LEARNING OBJECTIVE:  The student will be able to describe different methods of collecting water during survival situations.

7.  Water Collection Methods


a.  Rocky Areas


b.  Above ground solar still


c.  Below Ground Solar still


d.  Purifying water

NOTE: Pause for Questions

ENABLING LEARNING OBJECTIVE:  The student will be able to describe different hazards associated with trying to keep the body hydrated.

8.  Hazards During Survival


a.  Urine contains harmful body waste and is about 2% salt.


b.  Blood is salty and is considered a food therefore it requires 
    more water to process it through the body. May also spread 
                      
    diseases.


c.  Seawater is about 4% salt. It takes about 2 liters of water to 
    rid the body of 1 liter of saltwater.


d.  Animals are also looking for water and may react defensively 
     
    if approached suddenly while drinking.

NOTE: Pause for Questions

ENABLING LEARNING OBJECTIVE: the student will be able to describe other heat and exposure related injuries.

9.  Other heat Related Injuries


a.  Sunburns can cause extreme discomfort and can incapacitate a   
    soldier for a long time. Healing rates for sunburns vary based 
    on the individual and degree of sunburn. All exposed skin 
   
    should be covered while working outdoors. Ensure soldiers are 
    increasing their water intake to offset the higher body 
   
    temperatures caused by covering their skin. 

NOTE: Pause for Questions

REFERENCES:

FM 21-76 SURVIVAL

FM 21-11 FIRST AID

FM 1-301 Aeromedical Training for Flight Personnel

