                                                      Cold Stress Management

1. Operational Risk Management (ORM) is a systematic process for thinking about how we are going to accomplish a work task:

Identify Hazards  (Anything that may cause personal injury, equipment damage or degrade mission capabilities)


Assess Risks (Exposure, Severity, Likelihood)


Make Risk Decisions (Not all risks are manageable)


Implement Controls (Administrative or Engineering)


Supervise (You get whet you Inspect, not what you Expect!)

2. At this time of year, the weather is a major factor for outdoor activities:  COLD STRESS is a known hazard. Your body can accommodate a certain degree of stress but eventually stress leads to strain and cold stress injuries such as trench foot or immersion foot and more severe effects such as frost-bite or tissue freezing can put you out of commission.

3.    There are three main factors associated with Cold Temperatures:

a. Ambient air TEMPERATURE and the effect of wind or the Wind Chill Factor

b. Level of Work Effort (Light, Moderate or Heavy)

1) Light work or sedentary conditions provide no warming effect form 

the body

2)  Moderate work provides a warming effect from the body itself as calories are burned

3)  Heavy work will produce perspiration and once wet from sweat, you are more vulnerable to cold stress

c. Dry or Wet Conditions influence how cold will affect you: 

Wet conditions require controls at much higher temperatures than dry conditions and it doesn’t have to be raining to make you wet: Heavy work alone will require precautions to prevent excessive cold stress due to sweating and evaporative cooling effects. 

You can withstand colder temperatures without incurring strain associated with cold injuries if you stay dry. 

Trench foot or immersion foot is a debilitating condition associated with wet feet that can occur at relatively high temperatures if your feet remain wet for any length of time.

4. At what temperature does cold become a limiting factor regarding work schedules?

The upper limit is surprisingly high. Even indoor work, where the wind chill is not a factor, at temperatures below 60 F is going to require some compensation for the effect of cold.

      
When the air temperature falls below 60.8 degrees F (16 degrees C) for sedentary workers, gloves should be worn.

5.   The American Conference of Governmental Industrial Hygienists (ACGIH) Cold Stress Threshold Limit Values or TLV's are intended to protect workers from the severest effects of cold stress or hypothermia and to prevent cold injury. The ACGIH TLV guidelines describe exposure conditions and management techniques for cold working conditions under which it is believed that nearly all workers can be repeatedly exposed without adverse health effects. The TLV objective is to maintain the deep body core temperature from falling below 36 degrees C or 96.8 degrees F. (Only 1.8 degrees lower than normal 98.6 degree F body temperature)

6. Pain in the extremities may be the first early warning of danger due to cold 

stress.  Maximum severe shivering develops when the body temperature has fallen to 35 degrees C or 95 degrees F.  Shivering must be taken as a sign of danger to the workers and exposure to cold should be immediately terminated for any workers when severe shivering becomes evident. Useful physical or mental work is limited when severe shivering occurs. 

7.   Three common types of injury are associated with exposure to cold temperatures and the extremities are usually affected first.

a. Chilblains: relatively mild form of tissue damage due to poor blood 

circulation characterized by local itching and swelling.

b. Wet Cold Syndrome (trench foot and immersion foot): resulting from 
exposures below 53 degrees F for several days. Cold temperatures cause vasoconstriction that impairs peripheral blood circulation and sweating eventually ceases after feet and legs become cold, pale and numb. After vasoconstriction, vasodilation takes place as feet become red and swollen. Nerve injury is common and a loss of sensitivity may persist even after the feet have been warmed. Blood vessels may be damaged and both plasma and red blood cells leak into tissue spaces around blood vessels.

 c.   Frostbite: resulting from prolonged and severe vasoconstriction at temperatures below 32 degrees F. Mild cases do not involve actual tissue freezing although in more severe cases ice actually penetrates the tissues causing tissue death. Re-warming affected extremities causes vasodilation and swelling with considerable pain and occasional liver, kidney and adrenal gland damage. 

8.   Since prolonged exposure to cold air, or to immersion in cold water, at temperatures well above freezing can lead to dangerous hypothermia, whole body protection must be provided. 

9.  Wind chill cooling rate and the cooling power of air are critical factors. Wind chill equivalents are listed in charts or you can call the NAVLANTMETOCDET Oceana recording at 433-2304 or Duty Weather Observer at 433-2177 to obtain current wind chill or heat stress data.

10.  The equivalent chill temperature should be used when estimating the combined cooling effect of wind and low air temperatures on exposed skin or when determining clothing insulation requirements to maintain the deep body core temperature. (Use wind chill factor to determine how cold it feels and to select appropriate clothing)

10.  Unless there are unusual or extenuating circumstances, cold injury to other than hands, feet, and head is not likely to occur without the development of the initial signs of hypothermia.  Older workers or workers with circulatory problems require special precautionary protection against cold injury.  

11.  The use of extra insulating clothing and/or a reduction in the duration of the exposure period are among the special precautions, which should be considered.

a.  When the air temperature falls below 60.8 degrees F (16 degrees C) for sedentary workers, gloves should be worn.

b.  When fine work is required to be performed with bare hands for more than 10-20 minutes in an environment below 50 degrees F, provisions shall be established for keeping workers hands warm.

c.  Radiant heaters may be used for this purpose. Note that  NAOSINST 11320.6A contains requirements for portable space heaters. Portable electric heaters, for example, shall be approved by a National Testing Laboratory and have a safety tip-over device incorporated in their design. They should also be unplugged when the space is not occupied. Consult the Fire Department for additional information about other types of heaters.

d.  When the air temperature falls below 40 degrees F for light or 20 degrees F for moderate work and fine manual dexterity is not required, gloves should be worn. Contact frostbite must be prevented by anti-contact gloves when cold surfaces below 20 degrees F are within reach.

e.  Adequate dry clothing must be worn by workers if work is performed in air temperatures below 40 degrees F equivalent wind chill temperature.  



1)  If wind chill is a factor at a work location, the cooling effect of the wind shall be reduced by shielding the work area or providing employees an outer windbreak layer garment.



2)  Employees performing light work whose clothing may become wet shall wear an outer layer of clothing which is impermeable to water. For more severe work, the outer layer should be water repellant.  (Gore Tex or equivalent materials allow evaporation of sweat produced by severe exertion, yet still repel rain or water spray) 



3)  Outer garments must provide for ventilation to prevent wetting of the inner clothing by sweat.



4)  If clothing is wet, the employee shall change into dry clothes before entering or continuing work in a cold environment.



5)  Workers shall change socks and removable felt insoles at regular daily intervals or use vapor barriers.



6)  Due to the added danger of cold injury due to evaporative cooling, workers handling evaporative liquid (such as gasoline or JP-5) shall take precautions to avoid soaking of clothing or contact with skin. Liquid oxygen and liquid nitrogen present particularly acute splash hazards in cold weather.

12.  Whenever the air temperature falls below 30 degrees F, the wind speed should be measured and recorded every four hours together with the air temperature. The equivalent temperature may then be obtained from the wind chill chart and this equivalent temperature should be used for work/rest cycle and other considerations. (Call the NAVLANTMETOCDET Oceana recording at 433-2304 or Duty Weather Observer at 433-2177 to obtain current wind chill or heat stress data) 

a.  Workers should be excluded form work in cold (30 degrees F or below) if they are suffering from diseases or taking medication which interferes with normal body temperature regulation or reduces tolerance to work in cold environments.

b.  Metal tool handles or control bars should be covered by thermal insulating material at temperatures below 30 degrees F.

13.  At temperatures below 20 degrees F heated warming shelters should be made available nearby and a work/rest cycle should be established depending on the severity of environmental exposure. 

a.  The onset of heavy shivering, minor frostbite (frostnip), the feeling of excessive fatigue, drowsiness, irritability, or euphoria are indications for immediate return to the shelter. 

b.  When entering the shelter, the outer layer of clothing should be removed and the remainder of the clothing loosened to permit sweat evaporation or a change of work clothing should be provided as necessary to prevent workers from returning to work with wet clothing.

14. Dehydration or the loss of body fluids occurs insidiously in the cold environment and may increase the susceptibility of the worker to cold injury due to a significant change in blood flow to the extremities. 

a.  Warm sweet drinks and soups should be provided at the work site to provide caloric intake and fluid volume. 

b.  The intake of coffee and carbonated soft drinks should be limited because of the diuretic and circulatory effects of caffeine.

15. For work practices below 10 degrees F, the following applies:


a. Use the buddy system and supervision to provide constant observation.


b. Avoid work rates which cause heavy sweating to keep clothing as dry as possible.


c. Minimize prolonged periods of sitting or standing still.


d. Instruct workers about the proper re-warming procedures and appropriate first aid treatment, proper clothing practices, eating and drinking habits and recognition of impending frostbite, hypothermia and excessive cooling of the body that can occur even when shivering does not occur, as outlined in this memo.

16.  If the air temperature is 0 degrees F or less, hands should be protected by mittens. Machine controls and tools for use in conditions this cold should be designed so that they can be handled without removing the mittens.

17.  ACGIH TLV booklet Tables 2 and 3 provide wind chill and work/warm-up schedule recommendations. Remember that the equivalent chill temperature is the most useful index for establishing cold weather work practices. 

18.  Medical treatment and evaluation is required for immersion foot or frostbite injuries. Avoid rubbing the area.

