SAMPLE COMMAND GAS FREE ENGINEERING SHIP'S DIRECTIVE � You may use this sample to help you draft your own ship's instruction.  Delete, adjust and revise this sample to meet your ship's needs.  ����������������������������������������������������������������PRIVATE ��


                                     ______________INST 5100.XX








USS                  INSTRUCTION 5100.XX








Subj:  GAS FREE ENGINEERING PROGRAM





Ref:   (a) OPNAVINST 5100.19C Chapter B8


       (b) NSTM Chapter 074, Volume 3 � Gas Free Engineering


       (c) NWP 62-1C, Surface Ship Survivability





Encl:  (1) Navy Gas Free Certification and Test Log


       (2) Closed Compartment and Void/Tank Opening Request Form


       (3) Designation Letter for Gas Free Engineer


       (4) Designation Letter for Gas Free Engineering Petty


           Officer





1.  Purpose.  To establish precautionary measures, and delineate


responsibilities and inspection requirements involving closed or


poorly ventilated spaces, and hot work in the proximity of


flammable or explosive materials.





2.  Cancellation. _____________INST 5100.XX.





3.  Discussion.  No routine hazard, with the exception of


ordnance, is as dangerous as the presence of potentially lethal


atmospheres in ships' spaces.  In many instances, potentially


harmful gases or vapors are present in such a low concentration


(parts per million (ppm)) that no adverse conditions are created. By design, a ship has many confined spaces (especially tanks and


voids) in which toxic and non�toxic gas or vapor-creating substances and operations are used in the normal operation of the ship.  Hazardous atmospheres may be created that can explode or cause asphyxiation.  Compounding the problem is that many gases or vapors are not detected by human smell, and personnel attempting to save a fallen shipmate may themselves be overcome and killed by undetected vapors.  It is for these reasons that every confined space must be gas-free tested.  This is known as gas-free engineering.  References (a) through (c) thoroughly explain the gas free engineering program.


�
4.  Policy .





    a.  No person shall enter any closed compartment or poorly


ventilated space on board USS______________________, until the


gas free directions in this instruction have been complied with,


and the danger of suffocation, toxic exposure, or ignition of


flammable gases has been eliminated or reduced to the lowest


practical level.





    b.  No work involving "hot work" shall be done aboard USS


________________ until the gas free engineer or his/her


authorized representative has inspected the area of planned work. 


This inspection must indicate that applicable safety directions


have been complied with, that personnel can work in the area


without danger of toxic exposure or suffocation, and that the


"hot work" can be done without danger of fire or explosion.





    c.  No person shall enter or attempt to enter any closed


compartment or poorly ventilated space on board USS___________


until enclosures (1) and (2) have been completed.  Enclosures (1)


and (2) are available in the engineering log room.  An original


and one copy of each is required in accordance (b).





    d. The procedures and precautions provided in references (a)


through (c) shall be strictly enforced.  Spaces posted with Gas


Free Certificates shall be retested at least every 8 hours.





    e.  All hands will be trained on gas free precautions and


proper procedures in and around enclosed or confined spaces.





5. Definitions. 





    a.  Closed Compartments or Poorly Ventilated Spaces: 


Includes any spaces that are not well ventilated, or which have


been closed for any appreciable length of time.  This includes


unventilated storerooms, blisters, double bottoms, tanks,


cofferdams, condensers, pontoons, voids, cable trunks, and cold


boilers, for example.  The term also includes spaces which are


normally occupied or regularly occupied, but which have been


vacated and sealed due to damage or other reason.





    b.  Hot Work:  Includes work involving welding, flame


cutting, the use of open flame equipment, or any work involving


heating of metal above 400 degrees Fahrenheit.  Sparks shall be


considered as hot work, except when, in the opinion of the gas


free engineer, circumstances do not necessitate such a


classification.  This term shall also be considered to include


all other sources of flames, sparks, or intense heat, such as a


lighted cigarette, open flames, electric cooking apparatus, non�


explosion proof lights and electric motors.


�
    c.  In The Way Of:  Within or on outside boundary of spaces


containing flammable or explosive materials, or anywhere in the


vicinity of such materials.





    d.  Within:  In addition to its obvious meaning, the term


"within" also includes work performed from the outside of a space


but which involves flame cutting, welding, riveting through the


plating, or which involves the possibility of heating the inside face of the plating or any other metal within the space to 400


degrees Fahrenheit.





    e.  Exterior Boundary:  The outer side of the plating


surrounding a space or any metal work immediately next to it.





    f.  In Vicinity Of:  Any location inside or outside the


vessel where:





        (1) Flammable or explosive materials are stowed.





        (2) Dangerous amounts of materials or vapors from these flammable or explosive materials may collect due to broken


containers, overflow seepage, air currents, or other causes, and


shall be considered "in the vicinity" of the materials which are


the source of the danger.  "In the vicinity" means "within the


compartment" or "on the exterior boundary."


    


    g.  Immediately Dangerous To Life Or Health (IDLH):  Acute respiratory exposures that pose an immediate threat of loss of life or cause severe health effects. If it becomes necessary to enter an IDLH atmosphere, only two types of respirators are authorized to use:  





        (1) A full facepiece, self-contained breathing apparatus (SCBA) operated in the pressure-demand mode.  





        (2) A full facepiece air-line respirator (operated in the pressure-demand mode) equipped with an auxiliary self-contained air supply having a minimum rated service life of 15 minutes and sufficient to ensure escape from the IDLH area.





    h.  Safety Notations:  To minimize confusion and


misunderstanding, only the safety notations listed below shall be


used on the Gas Free Certificates, records and Gas


Free Log:





        (1) NOT SAFE FOR PERSONNEL � NOT SAFE FOR HOT WORK. This


classification shall be used on the certificate for a space when


the following conditions have been found to exist:





            (a) Personnel are in danger of toxic exposures due to


hydrocarbons or other gases in excess of the limits to toxicity,


or likely to be given off under existing conditions, or in danger


of suffocation due to lack of oxygen.





            (b) There is a danger of fire or explosion in the


space due to the existence of concentrations of flammable vapors


within limits of flammability; or due to the presence of


flammable gases or vapors under conditions existing; or due to


the presence of flammable or explosive materials which are likely


to be affected by hot work; or due to the fact that the


surrounding spaces have not been protected as required.





        (2) NOT SAFE FOR PERSONNEL WITHOUT PROTECTION � NOT SAFE


FOR HOT WORK.  This category is marked on the certificate to


provide a provisional certificate for entry (for cleaning, valve


closing, or other procedure), and conditions are as follows:





            (a) Toxic materials, vapors or gases may be present


or may evolve in the space, but at levels less than IDLH, and


within the approved capacity of prescribed respiratory protective


devices and other personal protective equipment.





            (b) Flammable vapors may be present or may evolve but


at levels less than 10 percent of the lower explosive level (LEL), and controls can be installed to maintain levels below 10 percent of the LEL.





            (c) There is danger of fire, explosion, or excessive


toxic levels in the presence of hot work in the space or from the


boundary spaces, that have not been protected as required.





            (d) Hot work is prohibited in the space, or in the


boundary spaces to the space from which a provisional certificate


is issued.





        (3) SAFE FOR PERSONNEL � NOT SAFE FOR HOT WORK.  This


classification shall be used on the certificate for a space when


the following conditions exist:





            (a) Hydrocarbons or other gases are present in excess


of the limits for hot work, but the oxygen contents of the air is


sufficient for workers to enter for work not involving hot work.





            (b) Hydrocarbons or other gases are not present in


excess of the limits for hot work, and the oxygen content is such


that personnel may perform work not involving hot work.  But the


nature of the work to be performed is such that it is likely that


hydrocarbons or other gases in concentrations exceeding the hot


work limits will be released or generated.





        (4) SAFE FOR PERSONNEL � SAFE FOR HOT WORK.  This


classification shall be used on the certificate for a space when


the following conditions are found to exist:





            (a) Hydrocarbons or other gases in excess of the


limits of toxicity are not present, and are not likely to arise


under any working conditions.  The oxygen content of the air is


sufficient for personnel.





            b) Flammable or explosive material or vapors have


been removed or adequately protected, and surrounding spaces have


been protected as required.





        (5) NOT SAFE FOR PERSONNEL INSIDE � SAFE FOR HOT WORK


OUTSIDE.  This classification shall be used on the certificate


when one of the following conditions have been found to exist:





            (a) A non�flammable (inert) gas has been introduced


into the space and the concentration of inert gas will not


support combustion or life, and adequate measures have been taken


to isolate the space from occupied spaces and to ensure that it


will remain isolated until the inert medium is removed.





            (b) The space has been "pressed�up" to eliminate any


atmosphere.  The section on the certificate referring to


"pressed�up" will have a space for the liquid used.  This


indicates that the space is entirely filled with non�hazardous


liquid (usually water), the means has been provided to verify the


liquid level and the absence of air pockets, and boundary spaces


have been protected as required.





    h.  Atmospheric Hazards:  The most common shipboard


atmospheric hazards are:





        (1) Fuel oil vapors � explosive, moderately toxic.





        (2) Gasoline vapor � explosive, moderately toxic.





        (3) Acetylene gas � explosive, moderately toxic.





        (4) Carbon dioxide � asphyxiant above 3%, found in fire


extinguishers, life rafts and life preservers.





        (5) Carbon monoxide � toxic above 0.01%, a product of


incomplete combustion, exhaust gases from internal combustion


engines, drying paint and bulkhead preservation compounds.





        (6) Hydrogen sulfide � explosive, toxic above 0.005%, a


product of decomposing organic matter or sulfur compounds and


natural gases.  May cause rapid incapacitation.  Smells like


rotten eggs and any shipboard detection is cause for immediate concern.





        (7) Hydrocarbons � in addition to fuel and gasoline


vapors, other hydrocarbons from solvents, paints, insecticides,


propellants and greases can be very toxic in a poorly ventilated


space.





6.  Responsibilities.





    a.  The commanding officer is responsible for a comprehensive


gas free engineering program within his/her command.  The


commanding officer shall:





        (1) Ensure that there is at least one trained, qualified


and certified gas-free engineer on board.  Qualification and


certification requirements are specified in reference (b).  The


senior gas free engineer shall be designated as the command's gas


free engineer (GFE), using enclosure (3).





        (2) Ensure that gas-free engineering practices are


established and initiate directives applicable to this program.





    b.  The safety officer shall ensure that this program is


evaluated for compliance and effectiveness annually.  The


check list in Appendix B8�A of reference (a) may be used for this


purpose.  





    c.  The gas-free engineer shall ensure that:





        (1) Sufficient petty officers, E�5 and above, are trained, qualified and as certified gas free engineering petty officers and are available to meet the requirements of the command.  Enclosure (4) shall be used to designate gas free engineering petty officers.  Additional support may be obtained from qualified marine chemists, shore activity GFEs, or industrial hygiene officers, certified as GFEs.





        (2) All equipment required by reference (b) to properly


conduct gas free engineering is aboard the ship, is inventoried


annually and is properly maintained.





        (3) Gas free certificates are posted in necessary areas,


and retesting is conducted in a timely manner.





        (4) Personnel and training aids are made available to


divisions for training, upon request.





        (5) Records of gas free space testing are kept as


required by reference (b).





    d.  Department heads/division officers shall ensure that:





        (1) The GFE is notified before any unventilated, non�


occupied space that has been designated to store hazardous or


toxic materials or any sealed space is entered.





        (2) The GFE is notified before hot work is conducted on a


bulkhead, deck or overhead adjacent to a space containing


flammable or potentially explosive atmosphere (such as a fuel oil


or CHT tank).





        (3) The GFE is notified of the stowage in a new location


or spill of any hazardous or toxic material.





        (4) Gas free engineering certificates posted on spaces


for which they are responsible are complied with at all times.





        (5) Gas free engineering retesting of assigned spaces is


accomplished prior to the end of the period for which a gas free


certificate is valid.  If a change is made to a space, the space


shall be retested and recertified prior to any additional work in


the space.





        (6) Assigned personnel are trained on the gas free


engineering program upon reporting and annually thereafter.





    e.  All hands shall:





        (1) Notify department head/division officer prior to


entering any unventilated, non�occupied space designated to store


hazardous or toxic materials or any sealed space, verify that


such a space was checked by a gas free engineer prior to entry,


and comply with the gas free engineering certificates posted


outside the space.





        (2) Notify the department head, division officer and GFE


before any new space is used to store hazardous or toxic material


or of any spill of hazardous or toxic material.





7. Program Elements.  The following program elements apply to the


gas free engineering program:





    a.  Confined/enclosed space entry procedures.  (Reference


(b); paragraph 074.20.7 through 20.18)





    b.  Identification and testing.  (Reference (b), paragraph


074.20.4.)





    c.  Ventilation and personnel protection requirements. 


(Reference (b), paragraph 074.20.3 through 20.5 and 074.21





    d.  Training of ship's force in rescue and hazards associated


with confined/enclosed spaces.  (Reference (a), paragraph B0804)





8. Training.





    a.  Division officers are responsible for ensuring that


assigned personnel are trained on the gas free engineering


program upon reporting aboard and annually thereafter.  They


shall arrange with the GFE for personnel and training aids to


conduct this training.  Records of such training shall be


maintained.





    b.  Training will cover the following topics:





        (1) How to identify confined/enclosed areas.





        (2) Hazards encountered when entering confined/enclosed


spaces.





        (3) Procedures for requesting gas free testing.





        (4) Procedures for helping shipmates in an emergency.





    c.  Training must stress to all personnel if a person is


seen unconscious in any space, no one is to enter that space


without appropriate respiratory protective equipment and an


assistant.





    d.  All gas free engineering personnel shall be trained in


CPR, emergency and rescue procedures, as well as, gas free


engineering procedures and techniques.  Retraining on all aspects


shall be accomplished annually.





9.  Records.  The gas free engineer shall maintain the following


records:





    a. Navy Gas Free Certificates issued for spaces inspected


shall be maintained for 12 months.





    b. Training and qualification records on all personnel


designated as assistants for the gas free engineer.  The


individual's training records will reflect the satisfactory


completion of the training required by reference (b).





10.  Directive Review.  This directive shall be reviewed annually


during the month of promulgation by the safety officer.  











                                                                                                        (CO's signature)


     


Distribution:


�




































    FOR ENCLOSURE (1) TO THIS INSTRUCTION, INSERT A COPY OF THE 





    GAS FREE CERTIFICATION AND TEST LOG FROM NSTM 074, VOLUME 3.











































































































                                                    Enclosure (1)


�
        CLOSED COMPARTMENT AND VOID/TANK OPENING REQUEST





                                                                                                                  Date:_________





From:  ________Division Officer


To:    Commanding Officer





Via:   (1) Gas Free Engineer 


       (2) Engineer Officer





Subj:  REQUEST FOR OPENING A CLOSED COMPARTMENT, TANK OR VOID





1.  I request authorization to perform open/test/inspect/ clean/hot work in or on the exterior bulkheads of tank/void/space __________________________________.


(Compartment number and name)





2.  I certify that I am familiar with and will comply with all


safety precautions pertinent to this type work as stated in NSTM


Chapter 074, Volume 3 � Gas Free Engineering.








                                                                                                  _____________________________


                               (Requesting Division Officer)


����������������������������������������������������������������


1.  I certify that I have all of the required material and test


equipment required to open and test the requested compartment.  I


will comply with all safety precautions and procedures pertinent


to this type work as stated in NSTM Chapter 074, Volume 3 � Gas


Free Engineering.








                                          ___________________                                                 Gas Free Engineer








Reviewed by:                              Approved by:                                                                         


___________________                       ____________________


 Engineer Officer                          Commanding Officer                                                  





Copy to:


Engineer Officer


Gas Free Engineer


Requesting Division Officer


Fire Marshal


Command Duty Officer





                                                    Enclosure (2)





         SAMPLE DESIGNATION LETTER FOR GAS FREE ENGINEER





                                                                                                                 Date:__________





From:   Commanding Officer


To:





Subj:  DESIGNATION AS GAS FREE ENGINEER





Ref:   (a) OPNAVINST 5100.19C, Chapter B8


       (b) NSTM Chapter 074, Volume 3


       (c) NWP 62�1C





1.  In accordance with references (a) through (c), your are


hereby designated the USS_________________Gas Free Engineer.





2.  This designation is given in recognition of your completing


the formal "Gas Free Engineering" service school outlined in


reference (b).  You are advised to continue your study and comply


with references (a) through (c) relative to the responsibilities


of the gas free engineer.











                                                                                                       (CO's signature)





Copy to:


COMNAVMILPERSCOM


Service Record
























































                                                    Enclosure (3)


�
 SAMPLE DESIGNATION LETTER AS GAS FREE ENGINEERING PETTY OFFICER





                                               Date:____________





From:  Commanding Officer


To:





Subj:  DESIGNATION AS GAS FREE ENGINEERING PETTY OFFICER





Ref:   (a) OPNAVINST 5100.19C, Chapter B8


       (b) NSTM Chapter 074, Volume 3


       (c) NWP 62�1C





1.  In accordance with references (a) through (c), your are


hereby designated as a USS_________________Gas Free Engineering


Petty Officer.





2.  This designation is given in recognition of your completing


the formal "Gas Free Engineering" service school outlined in


reference (b).  You are advised to continue your study and comply


with references (a) through (c) relative to the responsibilities


of the gas free engineering petty officer.





3.  During the normal work day you shall perform your duties as


directed by the ship's gas free engineer.  In a duty status you


shall perform your duties as directed by the duty fire marshal.








                                                                                                           (CO's signature)





Copy to:


Service Record















































                                                    Enclosure (4)


�
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