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13. Project Objective(s): 

1) Improve aircraft occupant 

a) physiological well-being under uneventful flight conditions, and

b) survival under accident and emergency conditions

2) Make technical recommendations about existing and proposed equipment and procedures contributing to improved performance standards

3) Support bioengineering, biochemistry, and biomedical aspects of certification actions and rulemaking

14.  Project Products & Schedule: 

14A  SUBSET PERTINENT TO AIRCRAFT CERTIFICATION SPONSOR

i) Note: All research is subject to emergency prioritization by the research sponsor

ii) FY98 funding permits only inhouse research program; no discretionary outside contracts or grants are anticipated

iiii) Two aeromedical research resumes (of 5 that define the total FY98 Aeromedical Research program ) specify products and milestones during FY98-00 time frame (See Attachment #1 & #2)

iv) Pertinent examples from the full set include:

By the end of FY98-

· Evaluation Of Evacuation Escape Slide Angles/Strengths

· Guidance On Occupant Motion Analysis From Dynamic Impact Tests

· Evaluation Of Prototype General Aviation Oxygen Masks

By the end of FY99-

· Guidance On Occupant Restraint/Protection For Air Ambulance Patient Litter 
  Installations”

· Evaluation Of Suitability To Replace Human Subject Testing Thru Cabin Evacuation Modeling

By the end of FY00-

· Recommendations On Oxygen Supplementation In Older Pilots 

v) Each of these research initiatives develops data to assist the Aircraft Certification Service in the execution of regulatory definition and compliance oversight 

14B.  SUBSET PERTINENT TO OFFICE OF ACCIDENT INVESTIGATION AND OFFICE OF CHIEF COUNSEL SPONSORS

i) Note: All research is subject to emergency prioritization by the research sponsor

ii) FY98 funding permits only inhouse research program;

no discretionary outside contracts or grants are anticipated

iii) Two aeromedical research resumes (of 5 that define the total FY98 Aeromedical Research program ) specify products and milestones during FY98-00 time frame (See Attachment #3 & #4)

iv) Pertinent examples from the full set include:

By end of FY98-

· Epidemiological Assessment Of Drug & Alcohol Abuse In Fatal Crashes

· Implementation of New DNA/RNA Postmortem Ethanol Procedure

· Evaluation Of Injury Patterns In The New Autopsy Data Base For Civil Aviation

By end of FY99-

· Epidemiological Assessment Of Drug & Alcohol Abuse In Fatal Crashes

· Evaluation Of Pilot Drug Screens At Time Of Pilot Medical Examination

· Evaluation Of Applicability Of Glare Testing In The Aeromedical Certification Of 
  
   Pilots.

By end of FY00-

· Epidemiological Assessment Of Drug & Alcohol Abuse In Fatal Crashes

v) Each of these research initiatives develops data to assist the Offices of Accident Investigation and Chief Counsel in assessing human factor roles in accident causation

14C. SUBSET PERTINENT TO OFFICE OF AVIATION MEDICINE SPONSOR

i) Note: All research is subject to emergency prioritization by the research sponsor

ii) FY98 funding permits only inhouse research program;

no discretionary outside contracts or grants are anticipated

iii) One aeromedical research resume (of 5 that define the total FY98 Aeromedical Research program ) specifies products and milestones during FY98-00 time frame (See Attachment #5)

iv) Pertinent examples from the full set include:

By end of FY98-

· Initiation Of Clinical/Epidemiological Tracking Of Inflight Symptoms And 
 
  
  Disease Manifestation (NIOSH) (5 Year Project)

By end of FY99-

· Evaluation Of Instrument Methods Used By Airlines To Estimate Cosmic 
 
  Radiation

By end of FY00-

· Interim Updated Guidelines For Cabin Occupant Health Maintenance

v) Each of these research initiatives develops data to assist the Office of Aviation Medicine in medical certification decisions and to ensure that the health of the aircraft cabin occupant is optimally sustained

15. Project Dependencies: 

The Aeromedical Research products requested by the Aircraft Certification Service are directly utilized to write parts of NPRMs, Advisory Circulars, and Interpretations of applications of existent regulations in the FAA responsibility areas of aircraft cabin crashworthiness and evacuation.

The Aeromedical Research products requested by the Offices of Accident Investigation and Chief Counsel are directly utilized as contributions to the clinical, toxicological, and behavioral data components required to provide a complete post-aircraft accident analysis.  Additional research is directly utilized to provide long term epidemiological surveillance of clinical, toxicological, and behavioral contributions to aircraft accident causation.

The Aeromedical Research products requested by the Office of Aviation Medicine are directly utilized to write parts of NPRMs, Advisory Circulars, and Interpretations of validity of existent and proposed airmen medical certification regulations and guides.  Additional research is directly utilized to provide answers to clinical questions (e.g., inflight medical care; inflight disease transmission; occupational health maintenance) related to civilian air travel.

16. Agency/User Goals & Objectives: 

1) Primary definition of program comes from three categories of sponsor groups (AIR/AFS; AAI/AGC/NTSB; AAM)

2) No research is conducted until the appropriate sponsor representative has acknowledged the relationship of the planned work to the sponsor's (customer's) needs

3) One component of work (FAA-NIOSH Study of aircraft cabin environmental issues) is congressionally mandated and tracked (Note: TOTAL FY98 FUNDING IS INSUFFICIENT TO SUPPORT CONGRESSIONAL MANDATE UNLESS A SEPARATE CONTRACT FUNDING LEVEL OF $400K PER YEAR FOR FIVE YEARS IS ADDED TO THE INHOUSE FUNDING PORTION TO CONDUCT THE APPROPRIATE EPIDEMIOLOGICAL STUDY UNDER A JOINT FAA-NIOSH PLAN)

4) Majority of components of work in support of Office of Accident Investigation are directly related to the FAA-NTSB Memorandum of Understanding

5) The Aeromedical Research program is fully aligned with:

a) Bioaeronautics portion of the National Plan for Civil Aviation Human Factors;

b) Multiple Components of the “System Safety/Goal 1” and "Human Factors Safety / Goal 3" Sections of FAA Strategic Plan;

c) Several Components of the "Industry Vitality / Goal 5" and “Global Leadership/Goal 6” Sections of FAA Strategic Plan; &

d) Aviation Safety Research Act.

17.1/17.2  Benefits to the FAA:

Note:  All Aeromedical Research presumes the FAA is equivalent to the user.

(Note: The Aeromedical Research Program typically has 20-25 subtasks per year that are very diverse as to area of technical review, the length of time the research sponsor allows for development of the research answer, and the specific category of research sponsor or sponsors. Benefits will thus be grouped by primary research sponsor and only key representative examples provided.  The FY98 Research Program is designed to maintain or increase the documented prior annual savings.

Experience has demonstrated that the lag time between the Aeromedical Research applicability to the operational sector ranges from a few days (e.g., immediate accident situations with specialized analysis provided) to 3-5 years (e.g., conversion of data into component of advisory circular or proposed rule). All categories of sponsors for Aeromedical Research are aware of the specified periods of time for conversion of research data into useable operational product; on many occasions, reprioritization is quickly effected and timelines shortened to address a specific sponsor's operational needs. This can generally be accomplished because the primary Aeromedical Research Program is an inhouse FAA capability, as opposed to a "contract issuance and  monitoring" research process.

17.1a/17.2a - Aeromedical Research permits compliance with the Congressional Mandate to ensure proper health of aircraft occupants (passenger and crew) by research addressing cabin air quality, cosmic radiation hazards, and inflight health threats (to include diagnosis and prevention of communicable disease)

17.1b/17.2b - Crashworthiness and Aircraft Cabin Evacuation Research within the Aeromedical Research Program is directly contributory to LIVES SAVED. Relevant examples include CAMI research utilized to develop Regulatory Action NPRM 90-4 (2/13/90 - Improved Exits / Slides - projected as saving 6.4 lives per year), Regulatory Action NPRM 91-1 (4/4/91 - Improved Access to Type III Exits - projected as saving 1.6 lives per year), and Regulatory Action NPRM 93-71 (7/14/93 - Airworthiness Standards; Occupant Protection Standards for Commuter Category Airplanes - projected as saving 1.1 lives and 5.3 serious injuries per year). Although seemingly distant as far as issuance of the rule, current FY96 research is still supporting interpretations and applications of the Final Rule on Improved Seat Safety Standards (14 CFR Part 125) as promulgated on May 17, 1988; that rule is estimated to be saving about 22 lives per year. Another recent example includes Aeromedical Research contribution to Regulatory Action NPRM 95-7 (6/9/95 - Child Restraint Systems); this regulatory action states that industry costs are deemed insignificant, and a detailed enumeration of benefits is not developed, although CAMI's research to define the risks to children wearing certain types of restraint devices in crashes is presented as justification for the NPRM.

Additionally, the benefit to the FAA of developing alternate aircraft cabin evacuation certification guidelines became clearer after the paralyzing injury to a test subject during the MD-11 evacuation certification test in 1991; FY98 research is directly continuing work to evaluate the significance of and possible utilization of alternate certification tests such as, for example, subject entry onto platforms rather than the injury-inducing slides, or the use of inanimate surrogates to evaluate slide reactions.

Based on the types of technical questions we are currently tackling in Aeromedical Research,  one to five NEW "lives saved per year" can be expected from the current year and each future year of crashworthiness and aircraft evacuation components of Aeromedical Research. Although one must acknowledge the historical delay of transformation of Aeromedical Research data into regulatory actions, that process does occur, and the benefit in lives saved is realized.

17.1c/17.2c - Toxicology and Field Accident Research has been estimated by the sponsor group to annually save over 30 million dollars in avoided liability costs to the federal government; these savings are possible because Aeromedical Research addressing both individual cases and series of related cases allows the FAA to more clearly define the assessment of human factor issues in aircraft accident causation. As a special example, the findings of Aeromedical Research were acknowledged to save at least 5 million dollars in a single 1991 accident (US Air / Skywest runway collision in Los Angeles).

17.1d/17.2d - Clinical Research on behalf of the Federal Air Surgeon provides benefits that are less quantifiable, but the developed database has permitted critical clinical decisions to be made in the medical certification process. Research from within the past 5 years, and continuing within FY98, made it possible to document that simple neuropsychological screening tests proposed for pilots with brain injury or disease would actually have resulted in incorrect medical judgments; a sophisticated automated cognitive function test was developed that provides the requisite sensitivity and specificity; this test's application is being refined in such critical subgroups as 

head-injured subjects, recovering alcoholism cases, and HIV positive airman applicants. Keeping only medically qualified pilots in the cockpit is an indisputable benefit to the FAA and the public; quantifying the benefit is more difficult.

17.1e/17.2e - Final General Note Regarding Benefits: Additional benefit/cost comparisons for the inhouse component of Aeromedical Research are provided.  At the current inhouse funding projection of about $4.2 million RE&D dollars per year, and another estimated $0.25-.0.50 million annual  infrastructure subsidy from the Aeronautical Center, the Aeromedical Research annual cost could be estimated as $4.7 million. A life saved is calculated by the FAA as worth approximately 8.0 million dollars in value. If we JUST take lives saved from the examples in 17.1b/17.2b, we calculate Aeromedical Research as contributing to a minimum of approximately 30 lives saved per year. Additionally,  remember that avoided FAA liability costs were over $30 million dollars per year. This limited analysis is not factoring in savings due to prevented serious injuries, but even this restricted assessment of quantifiable benefits would generate a BENEFIT figure of $270 million dollars per year versus a COST figure of less than $4.7 million per year.

The cost for the Congressionally mandated cabin environment studies (estimated at $400K per year for 5 years) is not incorporated in the above calculations; this represents the only non-inhouse component of Aeromedical Research.

18. Mission Relevance of the Technology: 

The Aeromedical Research program is predicated on generating research products that can be directly utilized by the research sponsors.

History has shown that the research done in support of the Aircraft Certification Service is not work that will be undertaken spontaneously by industry; conversely, the research must be accomplished under direct FAA regulatory personnel oversight to ensure that technical options available to the regulatory community are fully understood, and then converted into meaningful regulations; working out these technical options is a hallmark of the FAA inhouse Aeromedical Research program. 

History has also shown that other government agencies (e.g., NASA) do not have the range of facilities (e.g., cabin evacuation facilities) or the skills in addressing regulatory applications that must work for very young, very old, very healthy, and very sick passengers that are part of the flying population.

The closest outside partner in the Aeromedical Research program is the university community; their research services have traditionally been built in to supplement selective absence of technical specialties within the inhouse program; one must stress that the FY98 funding does not have any reserve for such outside university contract or grant supplementation.

19.1 Risk (RE&D Phase): 

 The risk of failure in completing the RE&D program as defined is LOW.

19.2 Risk (Implementation Phase):

The risk of failure in implementing the results of a successful RE&D program as defined is LOW.

20. Coordination With F&E Planning

The R&D and F&E PLANS  applicable to Aeromedical Research can be viewed as highly COORDINATED.

The reader should be aware that the Office of Aviation Medicine had not had any F&E involvement until key research infrastructure upgrades were proposed in 1991. These upgrades addressed the altitude chambers, the crashworthiness track, and the aircraft cabin evacuation facility. Funding for these upgrades was approved and the approved changes should be on line by the end of FY97. A separate F&E plan  to expand the aircraft cabin evacuation capability to a flexible simulator supporting multiple cabin designs was not supported by the research sponsor for FY98; this proposal may be revisited later with the sponsor.

These  F&E related infrastructure upgrades and future considerations are possible only because the Aircraft Certification research sponsor supported the changes, and because the Aeronautical Center and the Office of Aviation Medicine provided and are providing strong administrative support to effect the process components. 

21.1 Agency Exposure:


FY98
FY99
FY00
FY01
FY02
Outyears

RE&D* Inhouse
4.178M
4.178M
4.178M
4.178M
4.178M
subject to sponsors’ input

RE&D** Contract
  .400M
  .400M
  .400M
  .400M
  .400M
subject to congressional mandate

F&E***
0
subject   
to sponsors
input



Ops****
0
0
0
0
0
0

*RE&D INHOUSE REQUIREMENTS:  BASED ON USING PREVIOUSLY PROVIDED GUIDANCE ON LIMITS  (NOTE THE DANGER: ACTUAL FLAT FUNDING IN AN INHOUSE PROGRAM WOULD IMPLY NEED TO CLOSE SELECT CAPABILITIES.)

**RE&D CONTRACT DOLLARS ARE STRICTLY TO SUPPORT CONGRESSIONALLY MANDATED FAA-NIOSH STUDIES OF INFLIGHT AIRCRAFT CABIN DISEASE TRANSMISSION AND RELATED INFLIGHT ENVIRONMENTAL FACTORS.

***F&E FUNDING REQUIREMENTS:
FY98+ PLAN ON HOLD SUBJECT TO SPONSOR INPUT ON FLEXIBLE AIRCRAFT CABIN SIMULATOR.

 ****NOTE: OFFICE OF AVIATION MEDICINE AND AERONAUTICAL CENTER PROVIDE ADMINISTRATIVE SUPPORT TO AEROMEDICAL RESEARCH PROGRAM; THIS SUPPORT IS ESTIMATED AT $1OOK PER YEAR.

21.2 User Exposure: 

Aeromedical Research does not trigger user community investment requirements beyond those that relate to complying with safety regulations that may be based on Aeromedical Research products.

21.3 Industry & Other Exposure: 

Aeromedical Research is not associated with investments that industry and /or other agencies must make to carry out the program to completion.

22. Program Accomplishments:

Description of 5 principal products over the last five years and a description of the contribution to user/agency goals:

(Because of the diverse nature of the Aeromedical Research program, selective grouping of accomplishments must be exercised.)

Principal Product #1:

Detailed data on seat and restraint system crashworthiness issues of relevance to the Aircraft Certification research sponsor

The contribution over the past 5 years included assisting the government/agency through the generation of data that ensured that challenges to and interpretations of applications of the initial rule for Improved Seat Safety Standards were properly rebuffed, and technically sound, respectively. Additionally, based on Aeromedical Research, the agency could issue the commuter category occupant protection NPRM in 1993. Still another example was the issuance of a detailed report (The Performance of Child Restraint Devices in Transport Airplane Passenger Seats) in 1994 which permitted appropriate advisory and NPRM action by the agency. 

Principal Product #2:

Detailed data on aircraft Type III  window exit egress rates and related issues of relevance to the Aircraft Certification research sponsor

The contribution over the past 5 years included assisting the government/agency through the generation of data that permitted the NPRM (1991) on Improved Access to Type III Exits, and the NPRM (1995) on Revised Access to Type III Exits. 

Principal Product #3:

Specialized Toxicological Analyses in all major (and also about 82% of all general aviation) aircraft fatality cases, supplemented by select field clinical research as requested by AAI/NTSB

The contribution over the past 5 years included providing data that directly defined the relevance of certain human factor causative issues. The data was directly used by AAI, AGC, and NTSB personnel in the evaluation of individual or "related series" accident assessments. AGC is particularly emphatic about the specialized application of the research data to nullify FAA liability in post-fatal aircraft crashes. Although there are many examples, the US Air / Skywest runway incursion stands as a perfect example of this contribution, especially since our research uncovered flight crew medication use missed by the local medical examiner's laboratory, and also clarified the pattern of death causation in the passengers (a matter of some liability impact since several passengers died near a partially obstructed window exit).

Principal Product #4:

Development of guidance (advisory circular; other publications) on assessing the occupational exposure of pilots and flight attendants to ionizing radiation (galactic and solar cosmic); concurrent supporting development of software program to assess levels of radiation exposure; concurrent participation in FAA-NIOSH joint research by assisting in assessment of flight attendant radiation exposure environment (as part of exhaustive study of flight attendant reproductive health, cabin air quality, and disease transmission issues).

Contribution over the past 5 years to the agency/user included development of the internationally recognized and applied software tool entitled CARI which permits radiation exposure calculation for any combinations of flight schedules (Note: In this research the primary FAA users are the Office of Aviation Medicine and the Flight Standards Service.)  The overall contribution goes beyond the development of this unique radiation exposure assessment capability; more globally relevant is that the FAA Office of Aviation Medicine and the Federal Air Surgeon could properly define occupational radiation exposure of flight crews, with particular sensitivity to the risks of the conceptus of a pregnant crew member, and develop advisory material for commercial air carriers that informs the work force of radiation exposures, associated risks, and ameliorating steps.

Principal Product #5

More sensitive and specific assessment approaches and tools in the medical certification evaluation of airman recovering (or recovered) from brain injury or disease

The primary contributions from the past 5 years included the  documentation that certainly highly touted clinical screening approaches simply did not screen out cognitive deficit of relevance to flying safety; a parallel contribution was the development of a sensitive automated cognitive function assessment tool that was converted to a commercially available product under a technology transfer approach.

As a result of data collected during this multi-year research effort, the primary research sponsor (Office of Aviation Medicine) has been able to substantively upgrade its guidelines for the evaluation of pilots with brain injury or disease history. Clinical norms for such specific important subsets as HIV positive subjects and recovering alcoholic subjects are actually part of the research in this program in FY96-FY97.

