
LESSON PLAN

1.  NAVOSH PROGRAMS AFLOAT                                                  B-322-2301

TOPIC  3.1  HEAT STESS AFLOAT

Enabling Objectives  PRIVATE 

3.1 STATE responsibilities of members in      the chain of command.

3.2  STATE the program elements dealing        with the Heat Stress Program.

3.3  STATE the potential complications of      over exposure in a heat stress            environment.

3.4  STATE when and how to use the PHEL        Curve charts.

3.5  STATE when and how to conduct heat        stress surveys.

3.6  IDENTIFY the use of the Physiological      Heat Exposure Limits Table (PHEL)         Curve chart in operations requiring       Personal protective equipment (PPE).

3.7  IDENTIFY persons in the Chain of          command who must see the Heat Stress      Report.

3.8  STATE health conditions which make a      person more susceptible to heat           stress.

Trainee Preparation Material:

A.  Trainee Support Materials

    1.  Trainee Course Handout

DISCUSSION POINT
I.  Program Limitation and Applicability

A. This program establishes Navy policy and procedures for the control of personnel exposure to heat stress, provides a listing of recurring heat stress related deficiencies, establishes procedures for requesting assistance in resolving conditions associated with heat stress, and describes heat stress standards and repair actions.

B. This program applies to all ships, including submarines.  Ships shall not, under normal conditions, expose personnel on board to excessive heat stress and shall provide a shipboard working environment which minimizes the possibility of such exposure.

C. This program applies to heat stress control and personnel protection for most shipboard operating conditions. 

DISCUSSION POINT

D. It does not apply for the determination of heat exposure limits specifically for personnel wearing layered or impermeable clothing such as chemical/biological warfare clothing, fire fighting protective clothing or ensemble, or chemical protective clothing (worn for use during clean-up of hazardous material spills) or any type of body cooling garment or device.

II. Heat Stress Definition

A. Heat stress is any combination of air temperature, thermal radiation, humidity, air flow, and work load which may stress the body as it attempts to regulate body temperature.  Maximum exposure limits can be determined for various environmental conditions and individual work rates which, if not exceeded, will minimize the occurrence of adverse physiological effects. 

DISCUSSION POINT

III.  Heat Stress Primary Environmental

      Causes

A.  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.

     B.  Some examples include operations          in particularly hot and humid             climates, performance of arduous          physical tasks, and reduced               physical stamina due to:

 1.  Lack of sleep

         2.  Illness

         3.  Use of medication,                        drugs, or alcohol

         4.  The presence of atmospheric               contaminants such as                      combustion gases or fuel                  vapors.

DISCUSSION POINT

IV.  Responsibilities

      A.  The Commanding Officer:        

          1.  Establish and enforce an                  effective heat stress                     program which shall                       include training.

2. Conduct an inquiry into the circumstances surrounding all heat stress injuries which result in unconsciousness.

3. Report to Immediate Superior In Command 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.

DISCUSSION POINT

        B.  The Safety Officer shall                  monitor this program for                  compliance and effectiveness.

        C.  The Engineering Officer

             1.  Reduce heat stress                        conditions in                             engineering spaces by                     eliminating steam and                     water leaks, reducing

                 radiant heat sources and                  maintaining space                         ventilation at design                     specifications.

             2.  Ensure dry bulb (DB)                      thermometers are                          installed as required                     and that temperatures                     are recorded once per                     watch/work period (at

                 the start of the period)                  when potential heat                       stress conditions exist.

DISCUSSION POINT

             3.  Assign, train, and                        qualify Engineering                       Department personnel to                   perform heat stress                       monitoring in                             engineering spaces.  All                  readings shall be                         recorded on a Heat                        Stress Monitoring Sheet                   with a copy provided to

                 the MDR.

             4.  Ensure exposure limits                    for engineering                           personnel are being                       properly determined.                      Limit member’s exposure                   accordingly, except in an                  operational emergency.

5. Ensure that necessary Preventive Maintenance System (PMS) is performed so that engineering systems do not unnecessarily contribute to the creation of heat stress conditions.

DISCUSSION POINT

6. Maintain the Current Ship’s Maintenance Project (CSMP) current for all heat stress related deficiencies.

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

        D.  Supply Officer and other                  appropriate department heads

1. Reduce heat stress conditions in their spaces by identifying heat stress related deficiencies and repairing or requesting Engineering (Repair) Department assistance to repair.

DISCUSSION POINT

2. Ensure dry-bulb thermometers are installed as required and that temperatures are recorded once per watch or work period (at the start of the period with all equipment operating) when potential heat stress conditions exist.

            3.  Ensure that heat stress                   monitoring is performed                   by the MDR when required.

4.  Ensure heat exposure          limits for personnel are      being properly determined.     Limit personnel heat          exposure accordingly.

5.  Ensure that necessary PMS     is performed so that          insufficient or improper      equipment maintenance does     not unnecessarily create      or intensify heat stress      conditions.

DISCUSSION POINT

            6.  Maintain the CSMP current                 for all heat stress                       related deficiencies.

        E.  Department heads and division             officers

            1.  Ensure that assigned                      personnel are trained as                  required, and that                        training records are                      maintained.

            2.  Limit personnel heat                      exposure to periods                       allowed except in an                      operational emergency.

            3.  Ensure that instances of                  personnel injury from                     excessive heat stress                     are promptly reported to                  the MDR.

        F.  The MDR 

             1. Perform heat stress                       monitoring of non-                        engineering spaces as                     requested.

DISCUSSION POINT

             2.  Review Heat Stress                        Monitoring Sheets daily,                  when required, and submit                  at the 8 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.

             5.  Comply with the                           recommendations found in                  OPNAVINST 5100.19C B2-3                   for the prevention and                    treatment of heat stress                  injuries.

        G.  All hands

            1.  Obtain prompt medical                     attention for personnel                   who exhibit heat stress                   symptoms.

DISCUSSION POINT

             2.  Follow recommendations                    work practices and                        procedures for                            controlling heat stress                   hazards.

V. Heat Injuries

A. Four types of heat stress injury.

1. Heat rash.

2. Heat cramps.

3. Heat exhaustion.

4. Heat stroke.

B. Heat Rash

1. Symptoms

a. Raised red rash, which impairs sweating and decreases effectiveness.

         2.  Treatment

a. Keep area clean and dry.

             b.  Avoid tight clothing.

DISCUSSION POINT

C. Heat Cramps

1. Symptoms

a. Cramps in larger muscles.

b. Moist, cool skin.

2. Treatment

a. Massage affected area.

b. Salt food to taste.

c. Analgesics for pain.

D. Heat Exhaustion

1. Symptoms

a. Peripheral blood vessels collapse from salt loss and dehydration.

b. Pale moist skin.

c. Rapid thready pulse.

d. Tingling, trembling and weakness in arms and legs.

DISCUSSION POINT
e. Nausea and vomiting.

f. Elevated blood pressure.

2. Treatment

a. Rest in a cool place.

b. Adequate water intake, more than enough to satisfy thirst.

c. Seek medical attention.

E. Heat Stroke:  Thermoregulatory mechanism failure.  The main avenue of heat exchange (sweating) is blocked.

1. Symptoms

a. Headache, malaise, mental changes.

b. Hot, red and dry skin.

c. Possible unconsciousness.

d. High core temperature.

DISCUSSION POINT
2. Treatment

a. MEDICAL EMERGENCY

b. Lower body temperature immediately.

c. Move victim from space ASAP.

d. Call Medical.

VI. Program elements

A. Evaluation and monitoring of Heat Stress Conditions.

B. Establishing safe work schedules in heat stress spaces.

C. Identifying and correcting causes of heat stress conditions.

D. Investigation and reporting personnel heat injuries.

E. Training.

VII. Evaluation and Monitoring

DISCUSSION POINT

A. Dry Bulb Thermometers.

1. Placement of dry bulb thermometers.

a. A hanging dry-bulb thermometer shall be permanently mounted at key watch and work stations throughout the ship where heat stress may exist.

b. These thermometers should be mounted in such a manner that the bulb of the thermometer indicates the temperature at the watch or work station and with minimal to no influence by adjacent or local heat or cold sources (avoid direct contact between thermometer and hot/cold structural surfaces).

DISCUSSION POINT

                  (1)  Do not hang                               thermometers in or                        at the opening of                         supply ventilation                        terminals.  

c. At any watch or work station, if the difference between the hanging dry-bulb thermometer and the dry- bulb temperature measured with the WBGT meter, during routine monitoring, is greater than or equal to 5 degrees F, then the dry- bulb thermometer is not representative of the temperature at the watch or work station and must be remounted.

d. A thermometer shall be temporarily mounted to monitor conditions where repairs or strenuous labor are being performed in a possible heat stress area.

DISCUSSION POINT
e. Dry-bulb thermometers shall specifically be installed in main machinery spaces, firerooms, enginerooms, auxiliary machinery spaces, other  engineering spaces       containing heat sources, laundries, dry cleaning plants, sculleries, galleys, bake shops and steam catapult spaces.

2. Accuracy/Calibration

a. Submerge in an ice bath if the temperature is +/- 2 degrees from 32 degrees Fahrenheit, it is considered accurate.

b. Ensure that etch mark on thermometer glass is aligned with the 32 degree mark.

             c.  If the alcohol is                         separating replace                        the thermometer.

DISCUSSION POINT

         3.  Readings

a. Dry-bulb Temperature Readings.  Dry-bulb temperature readings shall be taken, as a minimum, at the start of each watch or work period (normally 4 hours) when the ship is underway or potential heat stress conditions exist.  Readings should be taken hourly when any of the following conditions occur:

(1) Space casualties,   engineering         casualties, or      personnel heat    injuries

(2) The light-off of a second boiler in a space.

(3) Engineering full power run.

DISCUSSION POINT
(4) Casualty control exercises.

(5) Hot, humid weather.

(a) Outside DB >95

(b) Outside WB >81

B. WBGT Meter Monitoring

1. USE OF THE RSS-220 METER

a. The basic instrument for assessing heat stress is the WBGT meter, which measures the dry-bulb, wet- bulb and globe temperatures and integrates these values into the WBGT index. The WBGT meter is small, light-weight, and portable.

b. It is assembled and

                 operated in accordance                    with the associated                       technical manual and the                  instructions contained                    herein.

DISCUSSION POINT

c. Specific requisition procedures for new units plus turn-in procedures are available from type commanders.

d. The allowance equipage list number for the meters is AEL 2-870003051.

e. Supply information for these replacement parts are listed in "Shipboard Shopping Guide" (which is on CD- ROM):

    C.  The WBGT Index.  Environmental            data displayed by the WBGT meter          are:

        1.  Shielded, ventilated dry-bulb             (DB) temperature.

        2.  Shielded, ventilated wet-bulb             (WB) temperature.

DISCUSSION POINT

        3.  Globe temperature (GT) (a                 value that integrates radiant             temperature and convective                heat loss or gain -- that is,             the cooling or heating                    effects of air movement).

        4.  The WBGT Index, which the                 meter calculates as follows:  

    D.  Proper Use of the WBGT Meter.  The         order in which the data are noted         above (i. e. DB-WB-GT-WBGT) is the         order in which the meter displays         them as the parameter selection           switch is rotated clockwise (i.e.,         left to right). 

1. As this is also the order in which the individual sensors stabilize (most to least quickly), it is also the order in which the data must be collected to assure optimum reliability.  

DISCUSSION POINT
2. To determine when each sensor has stabilized, watch the 0.1 degrees F digit of the display: when it stops changing, or when it         oscillates between a larger  and smaller value, the sensor has stabilized and the value can be recorded. 

    E.  Frequency of Heat Stress                  surveys         

1. When watch or work station dry-bulb temperature exceeds 100 degrees F. (circled on the log sheet preferably in red and monitored with the WBGT meter.)  At that time, all watch/work stations within the space shall be monitored.

2. When outside conditions of high heat or humidity are present (outside dry-bulb temperatures exceed 95 degrees F and/or wet-bulb temperatures exceed 81 degrees F).  

DISCUSSION POINT
a.   Monitoring should be      conducted in spaces or    areas which have had      heat stress problems in   the past.

b.   In these cases, it is     particularly important    to observe and record     the outside weather dry-   bulb and wet-bulb         temperatures.

c.   Outside weather dry and   wet-bulb temperatures     are essential for         comparison with those     temperatures at           work/watch stations to    determine quantities of   moisture being added to   the air due to steam      and/or water leaks.

d.   These comparisons are     necessary for both        engineering and medical   purposes.

DISCUSSION POINT

3. Prior to conducting engineering casualty control drills.

4. If a heat injury (heat exhaustion or heat stroke) occurs.  Monitoring shall be conducted in the space in which the heat injury occurred.

5. Whenever commanding officers, in their judgement, determine that a heat stress situation may evolve.

6. As required for follow-on monitoring.

DISCUSSION POINT
F.  Follow On Monitoring:

    1.  If computed watchstander or          worker stay-times are greater         than the duration of                 watch/work periods                   (normally four hours),               conduct the next survey              during the hottest time of           the day.  If the computed            stay times are greater than          the normal watch or work             period at the hottest time of         day, then only two heat              stress surveys are required          each day.

         2.  If computed stay-times                    are:                

a. Less than the scheduled duration of watch/work periods, the frequency of conducting heat stress surveys must be increased to a minimum of once per stay time period at the affected station(s), at approximately equal intervals.

DISCUSSION POINT

b. Monitoring shall continue to be conducted at a minimum of once each exposure limit period until stay times are greater than the watch or work period, at which time no further follow-on monitoring is required.

    G.  Recording and routing results of          Heat Stress Surveys:

1. As heat stress readings are being obtained, notes should be made of material deficiencies that may be contributing to adverse heat stress conditions.  The observations should be provided to the CO.

2. When a heat stress survey indicates a watchstander or other personnel will be subjected to a maximum permissible exposure duration of less than four hours, survey results must be routed to the CO promptly.  

DISCUSSION POINT

    Submission of this time           critical data to the CO should     not be delayed in order to        provide a detailed material       discrepancy list.  This list      can be prepared after maximum     stay times are determined.

        3.  The following information, as             a minimum, should be included             in the locally prepared form:

a. Outside air temperatures  (dry-bulb and wet-bulb) before and after survey.

            b.  Specific locations to be                  monitored (based on                       location of watch stander                 not equipment).

            c.  Dry-bulb, wet-bulb, and                   globe temperatures (in                    that order) and WBGT index                 for each location.

d. When the next heat stress survey is required.

e. Availability of potable water.

DISCUSSION POINT

    H.  Disposition of personnel reaching         maximum stay times:

1. Personnel who have left or been directed to leave a heat stress environment because they have reached or exceeded their permissible exposure duration, or stay-time, shall remain in a cool and dry area conducive to rapid physiological recovery.

2. Preferred recovery environments are those which are air- conditioned within the standards of reference OPNAVINST 9640.1 Series, Shipboard Habitability Program.

3. The length of the recovery time in a cooled space shall be equal to twice the exposure time, or four hours, whichever is less, provided there is no evidence of cumulative fatigue.

DISCUSSION POINT
4. If, after completing the necessary recovery period in preferred environmental conditions, an individual nevertheless remains tired, unable to carry out normal work requirements, or has an increased incidence of health disorders, he/she shall immediately be referred to the ship's MDR for follow-up evaluations.

DISCUSSION POINT
VIII. Reports and Inquiries

A.  Report of Heat/Cold Injury:

1. Personnel exposed to excessive heat stress may require the professional judgement of a trained MDR to determine the presence of absence of a heat related disorder.  If the results of the evaluation indicate a heat related injury as defined by the reference, a Report of Heat/Cold Injury must be filed using form NAVMED 6500/1.  This report must be signed by the senior MDR and forwarded by the CO to NEHC.

B.  Required Inquiry Into Heat Stress  Injuries:


INSTRUCTOR PREPARATION

A.  Review Assigned Trainee Material

B.  Reference Publications:

    1.  OPNAVINST 5100.19C Change One             NAVOSH Programs Afloat Manual             chapter B2

C.  Training Aids 

    1.  Trainee Handout 

    2.  Power Point Presentation 

    3.  Video - "If You Can't Stand the 

        Heat" "Play It COOL" – For                monitors "Care and Use of the Heat         Stress Meter" 

    4.  Lab with all monitors receiving           hands on  training with the               machines at the end of class.
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