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-----------------------------------------------------------------

NOTE:  THIS BULLETIN REQUIRES PTRS INPUT.  See item #5.

-----------------------------------------------------------------



1.  PURPOSE.  The purpose of this Handbook Bulletin is to respond to three National Transportation Safety Board (NTSB) Safety Recommendations, No. A-97-58, A-97-59, and A-97-60, concerning smoke goggles.  The safety recommendations were issued as a result of the NTSB investigation to find the causes of the crash of a McDonnell Douglas DC-9-32 aircraft.



2.  BACKGROUND.  As a result of its investigation to find the causes of this accident, the NTSB made several safety recommendations to the Federal Aviation Administration (FAA).



  A.  The three safety recommendations concerning smoke goggles are as follows:



    (1)  A-97-58:  “Issue guidance to air carrier pilots about the need to don oxygen masks and smoke goggles at the first indication of a possible in-flight smoke or fire emergency.”



    (2)  A-97-59:  “Establish a performance standard for the rapid donning of smoke goggle equipment; then assure that all air carriers meet this standard through improved smoke goggle equipment, improved flightcrew training, or both.”



    (3)  A-97-60:  “Require that smoke goggles currently approved for use by the flightcrews of transport-category aircraft be packaged in such a way that they can be easily opened by the flightcrew.”



 B.  Flight Standards (AFS) conducted over 300 Special Emphasis 

En Route Inspections following the receipt of these NTSB safety recommendations.  The special emphasis en route inspections evaluated such items as:

    (1)  The packaging in which smoke goggles were stored,



    (2)  Reviewed the checklist procedures that different certificate holders complied with if smoke or fumes were encountered, and



    (3)  Discussed with flightcrews, the training that had been provided to them concerning the use of smoke goggles and oxygen masks.



3.  DISCUSSION.



Attached to this bulletin is Appendix A, which is a review of the FAA findings concerning the need to issue guidance to air carrier pilots about the need to don smoke goggles and oxygen masks at the first indication of a possible in-flight smoke or fire emergency.  Inspectors should refer to this appendix for further detailed and specific information concerning the use of smoke goggles.



4.  ACTION.



  A.  Principal operations inspectors (POI) shall:



    (1).  Discuss with each certificate holder the extreme importance of revising that certificate holder’s checklists and expanded procedures in the appropriate Operations Manual to require that both smoke goggles and oxygen masks be donned at the first indication of any unidentified odor.



    (2).  Review each certificate holder’s approved training program to ensure that sufficient hands on training with all Protective Breathing Equipment (PBE) is provided.  In addition each training program must ensure that each flight crewmember is proficient in donning the oxygen mask and smoke goggles.  Flight crewmembers must be able to don the smoke goggles and oxygen mask within the time frame established in Technical Standard Order (TSO)-C99 and Society of Automotive Engineers (SAE) Aerospace Standard (AS) 8031.



NOTE:  The design objective is that the device shall be capable of being donned within 15 seconds.



    (3).  Review each certificate holder’s training program, checklists and Operations Manual, and ensure amendments are made to any training program in need of revision to ensure compliance with the requirements of Title 14 of the Code of Federal Regulations 

(14 CFR) part 121, section 121.337(c) that states, in pertinent part, that before each flight, each item of PBE at flight crewmember duty stations must be checked by the flight crewmember who will use the equipment.

    (4).  Work with the certificate holder to determine, which PBE is universal-fit and which is not.  This information must then be made known to the flightcrews. (See Appendix A for details)



    (5).  Ensure that each certificate holder locates flight crewmember PBE (i.e. smoke goggles and oxygen mask), in a ready position at each flight crewmember duty station in a manner that is immediately available.  Smoke goggles must not impair the wearer’s vision and must allow corrective glasses to be worn without impairment of vision or loss of protection as required by 

section 121.337.



  B.  Each aviation safety inspector (ASI)(operations) shall, when conducting any Enroute Inspection, make it a special emphasis item to ensure compliance with section 121.337 and this bulletin, until further advised.



5.  PROGRAM TRACKING AND REPORTING SUBSYSTEM (PTRS).  All POIs having oversight responsibility for affected operators shall make a PTRS entry to record the action directed by this bulletin.  The PTRS entry shall be listed as activity code 1381.  The National Use field entry shall be HBAT9829.  POIs shall use the comments section to record interaction and comments with their operators.  For inspectors conducting Enroute Inspections, the National Use Block shall read PBESMOKE.



6.  INQUIRIES.  This bulletin was developed by AFS-220.  Any inquiries from operators may be directed to the POI having oversight responsibility at the Certificate Holding District Office (CHDO).  POIs and Regional offices may direct any inquiries regarding this bulletin to Michael J. Coffey at (202) 267-3750.



7.  LOCATION.  This bulletin will expire when it is incorporated into volume II, chapter 2, section 4, paragraph 417 (new), of FAA Order 8400.10, Air Transportation Operations Inspectors Handbook.  Until the new material is incorporated in the handbooks, inspectors should make written reference of this bulletin in the margin next to the indicated paragraph.







/s/

Gary E. Davis

Acting Manager, Air Transportation Division�Appendix A





1.  The following information concerns NTSB recommendation A-97-58:



  A.  Specific certificate holders have approved checklists and expanded procedures in the Operations Manual that requires both smoke goggles and oxygen masks to be donned immediately, at the first indication of any unidentified odor.  Other certificate holders have approved checklists and expanded procedures requiring  that only the oxygen mask must be donned immediately, at the first indication of any unidentified odor.  These approved checklists and expanded procedures specify that the smoke goggles will be donned “As Required.”



  B.  Flight Standards Personnel discussed the physiological problems that are caused to the human body by an environment contaminated by smoke or fumes, with the doctors at the FAA Civilian Aeromedical Institute (CAMI).  The discussion considered two broad categories of smoke or fumes that might be encountered on an aircraft.  These are:



    (1)  Smoke that impairs the vision of the pilots, but which may or may not be harmful to the eyes of the pilots, and



    (2)  Smoke which may not immediately be detected by the eyes, nor immediately impair the vision of the pilots, but which can be harmful to the eyes or, in a worse case, destroy the eyes.  These different types of smoke or fumes can be caused by the infinite variety of combinations of source material that, when ignited, produce as many types of smoke or fumes.



  C.  Doctors at CAMI stated that certain fumes may be present that are not visible, but which can cause either temporary or permanent loss of vision.  These fumes might be detected by their smell, but not by sight.



2. The following information concerns NTSB recommendation A-97-59 and A-97-60:



  A.  The FAA finds that the recommendations set forth in NTSB Safety Recommendations No. A-97-59 and No. A97-60 are currently set forth as requirements specified in Title 14 of the Code of Federal Regulations (14 CFR14 CFR, part 25, and part 121, Technical Standard Order(TSO) TSO-99, and Aerospace Standard (AS) AS-8031.



NOTE:  Any certificate holder who has its smoke goggles and oxygen masks approved by a method other than compliance with the performance standards specified in TSO C-99 and AS 8031, must make that information available to the POI.  The POI shall determine if the 15 second performance standard is accomplished.



  B.  The FAA finds that the following requirements need to be emphasized, and made clear, to the certificate holders, the flightcrews that operate the airplanes, and FAA inspectors:



    (1)  Part 121, section 121.337 sets forth the requirement that the certificate holder must provide protective breathing equipment (PBE).  This section states that the requirement can be satisfied by the use of oxygen masks and smoke goggles.



    (2)  Part 25, section 25.1439(b)(1) states, in pertinent part, that PBE must be designed to protect the flightcrew from smoke, carbon dioxide, and other harmful gases, while on the flight deck and while combating fires in cargo compartments.



    (3)  Section 25.1439(b)(2) states, in pertinent part, that PBE must include masks covering the eyes, nose, and mouth; or masks covering the nose and mouth, plus accessory equipment to cover the eyes.



    (4)  Section 25.1439(b)(3) states, in pertinent part, that PBE, while in use must allow the flightcrew to use the radio equipment and to communicate with each other, while at their assigned duty stations.



    (5)  Section 25.1439(b)(4) states, in pertinent part, that the part of the PBE protecting the eyes may not cause any appreciable adverse effect on vision and must allow corrective glasses to be worn.



    (6)  Section 121.337(a) states, in pertinent part, that the certificate holder shall furnish approved PBE meeting the equipment, breathing gas, and communication requirements contained in section 121.337(b).



    (7)  Section 121.337(b)(2) states, in pertinent part, that the PBE must be inspected regularly to assure it’s immediate readiness to perform its intended emergency purposes.



    (8)  Section 121.337(c) concerns the preflight requirements for PBE.  It states, in pertinent part, that before each flight, each item of PBE at flight crewmember duty stations must be checked by the flight crewmember who will use the equipment.



    (9)  Section 121.337(c)(i) specifies the procedures that must be followed to check the PBE in other than chemical oxygen generator systems.  Section 121.337(c)(i) requires that the PBE must be checked to ensure that the PBE:



      (a)  is functioning,



      (b)  is serviceable,



      (c)  is connected to supply terminals,



      (d)  breathing gas supply and pressure are adequate, and



      (e)  fits properly (unless the PBE is a universal-fit type).



    (10)  Section 121.337(c)(ii) specifies the procedures that must be followed to check the PBE in chemical oxygen generator systems.  Section 121.337(c)(ii) requires that the PBE must be checked to ensure that the PBE:



      (a)  is serviceable, and



      (b)  fits properly (unless the PBE is a universal-fit type).



NOTE:  For the purposes of this bulletin, AFS finds that the term “Universal-fit” means the ability of the flight crewmember to positively ascertain that the PBE fits properly.  This determination is based on specific indicators, such as letter, numbers, etc., placed directly on the PBE.  The indicators will allow a crewmember to ascertain that their particular size is adjusted for that flight crewmembers individualized size and that it is readily apparent.  Other examples or types of universal-fit PBE are those that expand and collapse around the flight crewmembers head size.



    (11) TSO-C78 concerns oxygen masks whose purpose was to comply with operating rules such as section 121.333, “Supplemental oxygen for emergency descent.”  TSO-C78 was issued before, and without, consideration of its use to meet the now current PBE requirements.  TSO-C99 sets forth  the relevant standards concerning smoke goggles that will be worn by pilots while at their flight deck duty station during a smoke or fume emergency: “Sedentary PBE.”  TSO-C99 is the TSO that is relevant to this bulletin.  TSO-C116 sets forth the standards concerning PBE that is intended for use by crewmembers while attempting to locate and/or extinguish an inflight fire onboard an airplane: “Portable PBE”;



    (12)  TSO-C99, states in pertinent part, that in order to meet the standards in TSO-C99, PBE (i.e., smoke goggles), must meet the minimum performance standard set forth in Society of Automotive Engineers, Inc. (SAE), AS 8031, “Personal Protective Devices for Toxic and Irritating Atmospheres, Air Transport Crew Members,” dated June 1980;



    (13)  AS 8031, dated June 1980, reaffirmed February 1986, establishes minimum performance requirements for emergency equipment which provides flight deck crewmembers with eye and respiratory procedures from toxic atmospheres during in-flight emergencies.  AS 8031 states, in pertinent part, that PBE:



      (a)  (AS 8031, 4.  PERFORMANCE).  Assures the wearer protection against an oxygen deficient, toxic or highly irritating environment (e.g., smoke).  The equipment donned under stresses of emergency shall orient to the face and/or head an interface to mating equipment, where required, in an obvious and uncomplicated manner.  Respiratory and eye protection shall be provided in a manner which does not compromise the user’s ability to perform his required tasks.



      (b)  (AS 8031, 5.  BREATHING GAS SYSTEM).  The breathing gas may be self-contained or it may be part of the aircraft oxygen system, either fixed or portable.



      (c)  (AS 8031, 9.  IDENTIFICATION).  The following information shall be legibly and permanently marked on each device:



        -  AS 8031,



        -  Name or description of device (optional),



        -  Date of manufacture,



        -  Manufacturer’s part number,



        -  Manufacturer’s name or trademark,



        -  Size (if applicable), and



        -  Serial number (optional)



Note:  The FAA believes that lack of a size being permanently marked on each PBE device would indicate that it is a universal-fit.



      (d)  (AS 8031,10.2  Sizing Criteria).  Because the professional flying population — male and female — present a very wide range of facial types and sizes, the intended users must personally assure that a good fit can be achieved using the standard PBE that is provided by the aircraft operator.  Aircraft operators should provide an adequate fit and protective level to the widest possible range of their aircrew.  Individually fitted or custom items should be furnished when an aircrewman cannot be fitted by the standard items regularly provided.  Manufacturers are encouraged to provide protective apparatus of universal sizes wherever feasible.  When multiple sizes are required to fit the full range of anticipated users, the apparatus is to be clearly marked or identified as to its size or intended user type.



Note:  As stated above, the FAA considers this to mean that the absence of a particular size making on PBE is an indicator that that specific PBE is a universal-fit.



Note:  The Aircraft Oxygen Committee (A-10) of the SAE, 

400 Commonwealth Drive, Warrendale, Pennsylvania 15096, is responsible for the content of AS 8031, and will have its next meeting in Phoenix, Arizona, on September 17 and 18, 1998, to consider any revisions that are appropriate to AS 8031.



      (e)  (AS 8031, 10.3  Donning).  The design objective is that the PBE shall be capable of being donned within 15 seconds.



      (f)  (AS 8031, 10.3.1  Donning).  The device shall also be capable of being donned over, and thereafter allow the user to wear, corrective eyeglasses of maximum dimensions 2.0 by 6.0 inches.



      (g)  (AS 8031, 10.3.2  Donning).  A donning procedure shall be established by the manufacturer.



      (h)  (AS 8031, 10.3.3  Donning).  Minor post-donning adjustment shall be allowed for fit and comfort.



      (i)  (AS 8031, 10.3.4  Donning).  Protective Breathing Equipment suspension system design, including straps, buckles, knobs, and other adjusting mechanisms, should consider angular relationships, strap pull-tab size, and force requirements in relation to the force capability of [all flight crewmembers].  The device must not prevent or inhibit normal range of head movement.



    (14)  The 1985 Notice of Proposed Rulemaking (NPRM) concerning PBE states the following:



      (a)  A proposed new section 121.337(e)(1) would be added to provide that each item of PBE having a fixed oxygen supply must be checked and determined to be operating properly before each flight crewmember who might use the equipment, take off in that aircraft for his/her first flight of the day.  The PBE must be checked by the flight crewmember who will use the equipment to ensure that the equipment is functioning, fits properly, and is connected to appropriate oxygen supply terminals, and that the oxygen supply and pressure are adequate for its use.



      (b)  The NPRM further states that, concerning PBE located at flight crewmember duty stations having either a fixed or portable oxygen supply, each flight crewmember must check that the PBE is functioning properly by turning on the oxygen supply and checking for proper oxygen flow in the mask and related equipment.  Each flight crewmember must check the PBE at his/her duty station for proper fit.



      (c)  The 1987 Final Rule does not say anything about "proper fit".  However, with respect to proper functioning 

section 121.337(e)(1) [now (c)(1)] has been changed slightly to require that PBE at each flight crewmember duty station be checked for proper functioning before each flight, rather than only before each flight crewmember's first flight of the day.  This will provide an extra assurance that this PBE will be fully functioning if needed and should impose little extra work on flight crewmembers.



  C.  In light of the lack of detail on the meaning of "fits properly", the FAA states that it is relying on the plain meaning of the words as ordinarily understood and on the exercise of common sense.  Although others might disagree, the FAA states that the plain meaning of the language and the application of common sense requires the flight crewmember actually try on the PBE to determine whether it fits properly or not.  The importance placed on actually turning on the oxygen supply to check that the oxygen flow was correct also supports this interpretation.



  D.  The only way to ensure a proper fit is to put both the goggles and the mask on.  The FAA notes that there is 

universal-fit type PBE equipment.  Relief has been granted in section 121.333(c)(i) and (ii) that universal-fit type PBE need not be fit to the face before each flight, however even this 

universal-fit type PBE must still be checked before each flight to ensure that the it is functioning, serviceable, and connected to supply terminals, and that the breathing gas supply and pressure are adequate for use.



  E.  The FAA points out the requirement set forth in 

section 121.337(b)(2), that the PBE must be immediately available.  The FAA is also relying on the plain meaning of the words as ordinarily understood and on the exercise of common sense.  This means that while the airplane is being operated, smoke goggles may not be packaged in any manner, nor located in a position, that would prevent their immediate use.



  F.  While conducting the 300, plus, Special Emphasis En Route Inspections, AFS found that most crewmembers were very familiar with the oxygen mask that was provided.  However, AFS found that it appeared in a significant number of cases that the crewmembers were not fully knowledgeable of, nor proficient in the use of the smoke goggles that were provided.  In one case a newly hired flight engineer reported that the smoke goggles had been pointed out during training, but that he had never actually put the smoke goggles on over his eyes.





  G. The FAA also found that the location and packaging of the smoke goggles varied significantly.  In most cases the smoke goggles were within arms reach, in an unsealed plastic bag or Velcro pouch that would allow for immediate donning.



  H.  However the FAA found numerous examples in which the smoke goggles were stored in a manner that would not permit immediate donning.  These examples are as follows:



    (1)  Shoulder harnesses must be removed to reach the goggles;



    (2)  The goggles were sealed in plastic bags;



    (3)  The goggles were stored in plastic bags that were located inside another container, such as a canvas bag, requiring extensive time to be usable;



    (4)  Goggles were found in their factory sealed packaging;



    (5)  Goggles were found in plastic bags that had oil or grease smudges on some part of them, with like contaminants on the goggles;



    (6)  Goggles were found that were torn across the portion covering the eye shields;



    (7)  Goggles were found in containers requiring two hands to open;



    (8)  Flight bags were observed above the goggles in side storage compartments;



    (9)  Goggles were found that were damaged, with the nosepiece broken;



    (10)  Goggles were found that were dusty, indicating that they had not been moved in a long time, were stored behind the pilots seat in a bin with headsets, magazines, etc., and would not be immediately available;



    (11)  Goggles were found that were defective;



    (12)  Goggles were located in such a location that pilots would have to turn 180 degrees to reach goggles;



    (13)  Goggles were found in a sealed pouch;



    (14)  Goggles were found in side storage compartments with other items that made them hard to locate;



    (15)  Both pilot and copilot goggles were stored in one location that only the captain could reach.  The copilot could not reach the goggles;



    (16)  Goggles were found that were deeply scratched and marred across the entire portion of the face shield, permitting vision only above and below the scratches;



    (17)  Eye glasses may hinder donning;



    (18)  One pilot stated that goggles were not satisfactory because of fogging up spectacles, and that the goggles do not provide sufficient oxygen flow;



    (19)  A flightcrew stated that there appeared to be no requirement to adjust goggles on preflight, and that getting an airtight seal requires the use of both hands on each side of the goggles, which would not work well inflight;



    (20)  A captain reported that goggles can be a problem with his large glasses, and that when goggles are donned over the mask the goggles do not seal all around eyes; and



    (21)  The goggles on a particular DC-10 airplane are stored in a spring loaded compartment below the radar.  The acquisition of the goggles can be impeded by the spring loaded door of the compartment.  Goggles must be compressed and pushed down before they can be removed from the compartment.  The PBE can easily become hung up on the spring loaded door.



  I.  The FAA finds that each of these incidents would not meet the intent of immediate use as stated in the applicable sections.  The FAA further finds that additional training for pilots conducting operations under part 121, and also FAA inspectors, concerning the applicable contents of parts 25 and 121, TSO’s, and Aerospace Standards, in regard to the proper use of the PBE will increase the level of safety that is provided.



  J.  AFS discussed the requirements described above with two check airman from different certificate holders.  Each stated that they had not been aware of the above requirements.  Each stated that they are now generally in agreement with these requirements and would present these requirements to their appropriate training departments for inclusion in that certificate holders approved training program.



  K.  Finally, concerning NTSB Safety Recommendations No. A-97-59, and A-97-60, the FAA finds that TSO-C99 and AS 8031, requirements that in order to be approved, PBE must be shown that it can be donned within 15 seconds, is an appropriate performance standard to which crewmembers should be trained, and that additional training is required concerning the requirement that smoke goggles must be stored in a manner so as to be immediately available.  Further, after considering if any reduced performance standard time should be considered for the flightcrew, the FAA finds that there is no regulatory requirement that the PBE be capable of being donned in less than 15 seconds.  However, each certificate holder may develop new equipment and procedures that might reduce the 15 second time period.
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