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USS                    INSTRUCTION 5100.XX





Subj:  SHIPBOARD HEAT STRESS CONTROL AND PERSONNEL PROTECTION





Ref:   (a) OPNAVINST 5100.19C, Chapter B2


       (b) NAVMED P�5010�3, Manual of Naval Preventive Medicine,


           Chapter 3


       (c) NAVMED P�5020�5, Prevention, Treatment, and Control


           of Heat Injury


       


Encl:  (1) Heat Stress Monitoring Sheet


                 


1.  Purpose.  To provide guidance concerning determination of


personnel exposure limits due to high heat and humidity aboard


ship and to establish procedures for survey of shipboard spaces


and reporting actions when hazardous conditions are found.





2.  Cancellation. _______________INST 5100.XX.





3.  Background. 





    a.  Heat stress is the result of a combination of air


temperature, thermal radiation, humidity, airflow, and work load


which stress the body.  If the body's capability to adjust is exceeded, an increase in body temperature occurs, causing fatigue, severe headache, nausea, and reduced physical and mental performance.  With prolonged exposure to heat stress conditions, the body's temperature may continue to increase to the point that heat injuries (e.g., heat exhaustion and heat stroke) will occur.  These injuries can be life�threatening if not immediately and properly treated.





    b.  The harmful effects of heat exposure occur gradually. 


The effects are fully reversible provided certain precautions are


followed.  A maximum exposure limit can be determined for various


environmental conditions and individual work rates which, if not


exceeded, will minimize the occurrence of adverse physiological


effects.


�
    c.  While heat stress conditions can occur in any space on board a ship, machinery spaces, laundries, sculleries, and steam catapult rooms are the most likely to have the conditions that may cause heat stress.  The primary causes of heat stress conditions include steam and water leaks, boiler air casing leaks, missing or deteriorated thermal insulation, ventilation system deficiencies and weather conditions of high heat and humidity.





    d.  References (a) through (c) establish Navy policy to


provide shipboard working environments which, under normal


operational conditions, do not expose personnel to excessive heat


stress.  They provide the detailed information necessary to


evaluate shipboard conditions which can produce heat stress and


guidance on how to reduce the impact of heat stress on personnel.





4.  Definitions.





    a.  Heat Stress � any condition of air temperature, thermal


radiation, humidity, air flow, and work load which may stress the


body as it attempts to regulate body temperature.  Heat stress


becomes excessive when the body's capability to adjust is


exceeded, resulting in an increase in body temperature.  The


basic instrument used to measure the various types of heat and


humidity is the wet bulb globe temperature (WBGT) meter.  





    b.  Wet bulb globe temperature (WBGT) index � the recognized


index of heat stress, the value of which is determined by the dry


bulb and wet bulb temperatures, together with the globe (radiant


heat) temperature.  Chapter B2 of reference (a) summarizes the relationship between WBGT index and various levels of physical exertion.  The physiological heat exposure limits (PHEL) determination table, in reference (a), provides safe margin exposure stay times.





    c.  Heat Illnesses � 





        (1) Heat Rash � interferes with sleep, impairs sweating and the evaporation process.





        (2) Heat Cramps � caused by salt deficiency, concentrates in stressed muscle groups.





        (3) Heat Exhaustion � caused by depletion of salt and


dehydration, profuse sweating, leads to loss of consciousness. 


(skin wet and clammy)





        (4) Heat Stroke � occurs when the thermo�regulatory


mechanisms are not functional, so the main avenue of heat loss is


not operating (evaporation of sweat is blocked with the result of


loss of consciousness, convulsions, etc.)  (Skin hot and dry to


the touch).


�
5. Program Responsibilities.





    a.  The commanding officer shall:





        (1)  Establish and enforce an effective heat stress


program which shall include training.





        (2)  Report instances of personnel injury resulting from excessive heat stress as prescribed in reference (a).





        (3)  Report to the immediate superior in command (ISIC) those material deficiencies, beyond ship's force capability to correct, which contribute to heat stress conditions aboard the ship.





        (4)  Request assistance in identifying design deficiencies which contribute to heat stress conditions.  





        (5)  Conduct an inquiry into the circumstances surrounding all heat stress injuries which result in unconsciousness in accordance with reference (a).





    b.  The safety officer shall monitor the heat stress program for compliance and effectiveness using the checklist in Appendix B2�A of reference (a). 





    c.  The engineer officer shall:





        (1) Reduce heat stress conditions in engineering spaces by eliminating steam and water leaks, reducing radiant heat sources, and maintaining space ventilation at design conditions.  Appendix B2-C of reference (a) provides heat stress related standards and recommended repair actions.





        (2) Ensure dry bulb thermometers are installed in


accordance with reference (a) and that temperatures are recorded


once per watch or work period (at the start of the period) when


potential heat stress conditions exist.





        (3) Assign, train, and qualify engineering department personnel to perform heat stress monitoring in engineering spaces as required by reference (a).  Monitoring shall be performed as required by reference (a).  All readings shall be recorded on a Heat Stress Monitoring Sheet, enclosure (1), with a copy provided to the MDR.  Ensure that WBGT heat stress surveys are conducted of engineering spaces under the following conditions:





            (a) When conditions of unusually high heat or


moisture are present.





            (b) Prior to casualty control drills.





            (c) Prior to post�casualty restoration periods.





            (d) During operations in hot, humid climates.





            (e) When exceptionally arduous work is in progress.





            (f) Whenever a dry bulb temperature in engineering spaces reaches or exceeds 100 degrees Fahrenheit.





            (g) When the stay time is less than 4 hours, conduct the next survey prior to the end of that stay time.





            (h) When the stay time exceeds the watch or work


session, repeat again at the hottest time of day (1300�1500).





        (4) Ensure exposure limits for engineering personnel are being properly determined as specified in reference (a). Limit personnel exposures accordingly, except in an operational


emergency.





        (5) Ensure that necessary PMS is performed so that


engineering systems do not unnecessarily contribute to the


creation of heat stress conditions.





        (6) Keep the CSMP up-to-date for all heat stress related deficiencies.





        (7) Provide assistance to correct heat stress deficiencies, as appropriate.





    d.  The supply officer and other appropriate department heads


shall:





        (1) Reduce heat stress conditions in their spaces by


identifying heat stress related deficiencies and repairing or


requesting engineering (repair) department assistance to repair.





        (2) Ensure dry bulb thermometers are installed as


required by reference (a) and that temperatures are recorded once


per watch or work period (at the start of the period) when


potential heat stress conditions exist.





        (3) Ensure that heat stress monitoring is performed by


the MDR when required by reference (a). 





        (4) Ensure exposure limits for personnel are being


properly determined per reference (a).  Limit personnel exposure


accordingly.





        (5) Ensure that necessary PMS is performed so that


systems do not unnecessarily contribute to the creation of heat


stress conditions.





        (6) Keep the CSMP up-to-date for all heat stress related


deficiencies.





    e.  Department heads and division officers shall:





        (1) Ensure that assigned personnel are trained as


required by reference (a), and that training records are maintained.





        (2) Limit personnel exposures to periods allowed by


reference (a) except in an operational emergency. 





        (3) Ensure that instances of personnel injury from


excessive heat stress are promptly reported to the MDR.





    f.  The medical department representative (MDR) shall:





        (1) Perform heat stress monitoring of non�engineering


spaces as requested or as required by reference (a).  Use


enclosure (1) for supply and situational areas.





        (2) Complete a Heat Stress Monitoring Sheet daily, when


required, and submit it to the commanding officer at the Eight


O'Clock Reports.





        (3) Provide training to divisions on heat stress health


hazards, symptoms, and first aid procedures, upon request.





        (4) Prepare reports of heat stress related injuries as


specified in section B0204 of reference (a).





    g.  All hands shall:





        (1) Obtain prompt medical attention for personnel who


exhibit heat stress symptoms.





        (2) Follow recommended work practices and procedures for


controlling heat stress hazards.





6.  Program Elements.





The heat stress program shall consist of the following elements:





    a.  Evaluating and monitoring heat stress conditions. 


(reference (a), section B0204).





    b.  Establishing safe work schedules in heat stress environ�


ments.  (reference (a), section B0205)





    c.  Identifying and correcting causes of heat stress


conditions.  (reference (a), sections B0202c(1) and B0202d(1))    


    d.  Investigating and reporting heat stress casualties. 


(reference (a), chapter A6 and section B0204g)





    e.  Training.  (reference (a), paragraph B0206).





7.  Training.





    a.  Appropriate personnel shall receive heat stress training


upon reporting aboard and annually thereafter.  This training


shall consist of:


                                      


        (1) Heat stress health hazards.





        (2) Heat stress symptoms.





        (3) Heat stress first aid procedures.





        (4) Heat stress monitoring.





        (5) Causes of heat stress.





Additionally, appropriate heat stress video tapes shall be


shown to all hands and supervisory personnel as part of this training.





    b.  Personnel performing heat stress monitoring shall be


trained and qualified using the Heat Stress Monitor Watchstation  303 of the Safety Programs Afloat Personnel Qualifications Standard (PQS), NAVEDTRA 43460-4A.  Monitoring personnel shall be retrained annually. 





    c.  Personnel who perform preventive and corrective main�


tenance on equipment and machinery which are identified in


reference (a) as causes of unnecessary heat stress conditions


shall receive periodic training on proper maintenance techniques. Such training shall include the adverse effects caused by poor or


improper maintenance practices.





8.  Reports.  The following reports are required when high heat


and humidity conditions exist:





    a.  Heat Stress Logs � dry bulb temperatures recorded in


potential heat stress areas once per watch or work session.





    b.  Heat Stress Monitoring Sheet (OPNAV FORM 5100/7) shall be used to record WBGT survey results.





    c.  Report of Heat/Cold Casualty (NAVMED 6500�1) in the event


of actual heat casualty.  Entry in monthly Medical Services &


Outpatient Morbidity Report, NAVMED 6300/1, is also required.





























9.  Annual Review.  This instruction will be reviewed annually


during the month of promulgation by the safety officer. 


Recommended changes will be submitted to the executive officer


for consideration.











                                                                                        (CO's signature)
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