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RPD DATA SECTION



1.  RPD Name:
Aeromedical Research



2.  RPD Number:
TBD



3.  Project Number and Name:
#TBD - Aeromedical Research



4.  RPD Manager:
Dr. Jerry R. Hordinsky  - AAM-600



5.  MNS Number and Name:
#159 - Aeromedical Research



6.  Target Area Team:
Safety



7.  Date:
Jan. 07, 1997



8.  Sponsoring Organization:
AVR 



9.  Sponsoring Priority Assigned to the RPD:
TBD



10.  Sponsor Requirement:

Bioengineering, biochemical, and biomedical inhouse research assistance in the development of standards and recommendations for crew and passenger protective equipment and procedures, and in the identification of crew and passenger medical and physiological limitations that may jeopardize the safety and well-being of the occupants and the aircraft.



11.  Sponsor Priority Assigned to the Requirement:

TBD



12.  Target Area Team Priority:

TBD



13.  Preparation Staff Hours to Date:

90 hrs



RPD GOAL SECTION



14.  Outcomes:

a)  improved aircraft cabin occupant well-being by optimum control and balance of ergonomic and safety requirements

b)  improved identification of passenger physiological, psychological, and clinical limitations that are inconsistent with participation as a passenger in an aircraft, either because of possible harm to the occupant or because of secondary responses that decrease the safety of the flight

c)  improved protective equipment and procedures available to the aircraft occupant during and after inflight and ground emergencies and/or accidents, with a resultant reduction of injury severity and death 



15.  Output(s):

a)  Quantitative bioengineering criteria to support aircraft seat and restraint system and operational procedures certification

b)  Quantitative biomedical criteria to support protective breathing equipment and operational procedures certification

c)  Quantitative biochemical and toxicological criteria supporting the use or certification of aircraft interior fire, smoke, and toxicity parameters

d)  Quantitative biomedical criteria to support flotation and onboard rescue equipment certification

e)  Identification of medical/toxicological factors and human factors in aviation accidents and incidents

f)  Recommendations for aircrew medical criteria, standards, and assessment/certification procedures

g)  Quantitative data about the occupational health status of flight attendants and passenger behavior and health to support regulatory oversight



16.  Relationship to Current Aviation Community Initiatives:

The inhouse Aeromedical Research Program  significantly contributes to the application of emerging technologies, as highlighted in the Feb. 1996 FAA Aviation Safety Plan. This research program is integrated into the FAA, JAA (Joint Aviation Authorities), and TCA (Transport Canada Aviation) Aircraft Cabin Safety Research Plan established in 1995 as a coordinated, living plan to maximize the cost-benefit of aircraft cabin safety research internationally.

This inhouse program provides the primary inhouse bioaeronautical research (defined as the bioengineering, biochemical, and biomedical issues associated with safety and performance) called for in the National Plan for Civil Aviation Human Factors of 1995.  This plan commits the FAA to major deliverables referenced in the System Safety Goals of the FAA Strategic Plan of 1996.  This research program is the only research component of the FAA that can legally access confidential

medical data about airmen for use in epidemiological research studies approved by FAA’s Institutional Review Board for Use of Human Test Subjects

This inhouse research program addresses ICAO initiatives addressing the health of the aircraft occupant (crew and passenger) before final recommendations are provided to ICAO.  A key component of research maintained under this program is the Congressionally mandated FAA-NIOSH (National Institute of Occupational Safety and Health) collaborative studies addressing flight attendant and passenger symptomatology and diseases.





17.  Customer/Stakeholder Involvement:

The Aircraft Cabin Safety Research Plan, the Aviation Safety Plan, and the National Plan for Civil Aviation Human Factors referenced in the previous section (#16) define broad interactions with customers and stakeholders.

The primary customer interaction is sustained through the development of Aeromedical Research Resumes (ARRs) in support of the primary categories of within-FAA operational sponsors: AIR/AFS; AAI/AGC; and AAM.  Each of these ARRs is signed by senior research provider and sponsor representatives; at present signed ARRs are in place for Fiscal Years 97, 98, and 99.  The signed ARRs address research milestones through FY01.

In addition, in each of the research output categories, we maintain direct cooperative research processes with all the manufacturers responsible for the safety products enumerated (seats, restraint systems, oxygen masks, evacuation slides, etc.). Investigators maintain memberships on every SAE (Society of Automotive Engineers) committee addressing safety research conducted under this RPD. We maintain liaison with the ASHRAE (American Society of Heating, Refrigeration, and Air Conditioning Engineers) committee addressing aircraft cabin air quality status and research. Researchers in this program are represented on appropriate subgroups of organizations such as the Aerospace Medical Association, the Civil Aviation Medical Association, and the Professional Aeromedical Transport Association. Appropriate liaison with the military is maintained either through direct project collaboration (e.g., crashworthiness, eye injury from lasers) or through more global participation in the TriServices Aeromedical Research Panel (TARP) or NATO aerospace medical advisory groups. The groups enumerated within this paragraph represent highly varied but critical stakeholders in the research products developed under this RPD.





18.  R,E&D Subcommittee Comments on RPD:

TBD



19.  Congressional Mandates and NTSB Initiatives:

The research addressed by this RPD is in compliance with Public Law 100-591 (HR 4686), Nov. 3, 1988 - Aviation Safety Research Act.  The Toxicology and Accident Research Laboratory, which comprises about ½ of the annual resource commitment requested under this RPD, is maintained in support of FAA accident investigative requirements, and is directly traceable to NTSB Safety Recommendation A-84-93.

The FAA-NIOSH collaborative research, which includes the only significant component of non-inhouse research conducted under this RPD, is directly responsive to congressional language in the 1994 FAA Appropriation Act.



20.  Mission Relevance:

The ten technical teams supported by this RPD represent areas of bioaeronautical research endeavor that have demonstrated 3 ½ decades of utility to FAA operational elements.  This demonstration of utility is reviewed annually; inhouse research components not serving the FAA operational sponsors have been weeded out many years ago.  A state-of-the-art forensic toxicology laboratory provides continuous and specialized support to the Office of Accident Investigation and the Office of the Chief Counsel.  The aircraft accident issues so evaluated by the research team frequently could not even be turned over to non-FAA sites because of the resulting time delay in structuring the research, or for reasons of confidentiality of data.  The Protection and Survival Laboratory provides continuous and rapid turn-arounds to research issues that arise in the development of advisory and regulatory material covering human protective equipment and procedures; the operational sponsors (Aircraft Certification Service and Flight Standards Service) can obtain independent assessments of prototype approaches before making their final recommendations for advisory or regulatory material.



GPRA SECTION



21.  Performance Goals and Indicators for the Outcome(s):

a) Increase of passenger satisfaction with aircraft cabin environment by 3% per year for the period 2001-2005:  The indicators will be statistically structured passenger survey data.

b) Reduce incidence of medical decompensation of crew or passengers within aircraft environments by 3% per year for the period 2001-2005: The indicators will be annual tabulations of all significant crew and passenger medical incapacitations within aircraft settings.

c) Reduce financial and emotional severity of pain and suffering to occupants of aircraft accidents by 3% per year for the period 2001-2005:  The indicators will be annual tabulations of estimated costs for treatment of relevant categories of personal physical and mental damage associated with aircraft accidents.

NOTE:  Although this RPD covers inhouse research starting within FY99, the outputs related to this research are typically defined and being applied in a later period; thus 2001-2005 was selected.



22.  Performance Goals and Indicators for the Outputs:

a)  Specifications for new Anthropometric Test Dummies (ATDs) that properly predict desired aircraft crash protection - Indicator:  SAE and FAA sanctioned in 1999

b)  Specifications for occupant restraint in air ambulance patient litters - Indicator:  PATA, AMES, and FAA sanctioned in 1999
c)  Specifications for alternative crashworthiness compliance techniques - Indicator:  SAE, industry, and FAA sponsor sanctioned in 2000
d)  Specifications for new technology oxygen mask designs - Indicator:  SAE, industry, and FAA sanctioned in 2001
e)  New methods for assessing CO and CN exposure after aircraft fires - Indicator:  AAFS, SOFT, and FAA sanctioned in 2001
f)  Specifications of human performance impact of selecting slides, mounting slides, and redirection of slide use in emergency aircraft evacuation conditions - Indicator:  AsMA, SAFE, industry, and FAA sanctioned in 2001
g)  Parameter data sets for aircraft cabin evacuation modeling - Indicator:  FAA/JAA/TCA sanctioned in 2001
h)  Quantitative assessment of toxicological and clinical factors in all civil aviation accidents - Indicator:  Participation and analytical data provision to sponsor by members of Aeromedical Research Division after each such event in FY99
i)  Quantitative data about visual degradation and glare sources during execution of pilot duties - Indicator:  AsMA, industry, and FAA acceptance by 2001
Guidelines for aircraft cabin occupational health maintenance - Indicator:  AsMA, AFA, industry, and FAA acceptance by 2001



RPD PLAN SECTION



23.  Technical and Programmatic Approach:

The research projected under this RPD is performed in-house with a 50-member workforce that completes bioaeronautical (bioengineering, biochemistry, biomedicine) research on behalf of operational research sponsor groups (Aircraft Certification Service; Flight Standards Service; Office of Accident Investigation; Office of Aviation Medicine).  The staff is organized into 10 technical teams that address the real-time technical questions within their discipline areas.  At present, the team designations are as follows:  Biodynamics Research Team; Cabin Safety Research Team; Environmental Physiology Research Team; Aircraft Accident Research Team; Forensic Toxicology Research Team; Biochemistry Research Team; Radiobiology Research Team; Vision Research Team; FAA-NIOSH Project Research Team; Support Teams (Data Processing and Analysis Team; Imagery Staff).

At the time of writing of this RPD, agreements on specific questions requiring aeromedical research support have been completed with the sponsors for the years FY97 through FY01.  These are updated yearly to reflect changing research sponsor priorities, and this ability to adapt is one of the strong features of this inhouse research program.  The documents capturing these research provider - research sponsor plans are referred to as Aeromedical Research Resumes.

Ongoing year-to-year research includes resolution of the specialized toxicological and aeromedical issues associated with each fatal civil aviation accident and significant aviation incident.  A state-of-the-art forensic toxicology laboratory is maintained under this RPD.  Continuous support to the operational sponsors is provided; a specialized aeromedical research group consisting of physicians, engineers, chemists, and aircraft cabin specialists is regularly engaged in the resolution of human factor, clinical, and psychological issues at the request of the sponsor representatives.

Quick turn-around crashworthiness research support is provided to the sponsor by having an onsite dynamic impact evaluation capability (with realistic crash test configurations), sophisticated data analytical capability, and an extensive machine shop for support of real time adjustments and retesting.

Continuous research support is provided to the sponsor in evaluating outside crashworthiness facilities and their resultant data as submitted to the FAA for certification purposes.

Assessment of human factors research issues in aircraft cabin evacuation settings is continuously provided to the sponsor through research protocols that incorporate IRB (Institutional Review Board) review of human subject use, coordination with occupational and emergency medical providers to provide oversight and care in the event of injuries, and execution through utilization of single and dual aisle aircraft cabin evacuation simulators, and even water egress conditions.

Assessment of research issues related to oxygen equipment, hypoxia countermeasures, and maintenance of cognitive function under various combined physiological stressor exposures is continuously provided to the sponsor through execution of research protocols undergoing appropriate IRB review and emergency medical oversight.

The only significant element of externally directed funding under this RPD includes the special FAA-NIOSH (National Institute of Occupational Safety and Health) interagency agreements which define a congressionally requested (FY94 FAA Appropriation) research program into aircraft cabin environment and occupant health issues.  This program is projected to be completed in FY01.

Within all facets of the Aeromedical Research conducted under this RPD, research sponsors are provided quick turn-around reports in the areas being researched, but the programmatic approach under this RPD leads to concurrent development of products for entry into the peer-reviewed open literature within the appropriate scientific disciplines.  This latter policy is necessary to maintain professional expertise and to maintain the highest credibility within the scientific community.

The characteristics of the research data generated under this RPD are such that FAA advisory and/or regulatory results follow within periods of time ranging from 1 to 5 years after the data are available.  There are even historical occasions when the advisory/regulatory process is even more delayed.

An average period of 3 years is a rational suggestion.





24.  Key Products and Milestones:

The products are diverse; those that follow are representative outputs reasonably projected under the negotiated research provider - research sponsor Aeromedical Research Resumes valid for FY99-01:

· Develop calibration procedures and standards for Anthropomorphic Test Dummies (ATDs) used for aircraft crashworthiness studies
FY99

· Report on Occupant Restraint/ Protection for Air Ambulance Litter Installations.
FY99

· Recommendation of Aircraft Cabin Evacuation modeling options to selectively replace use of human test subjects.
FY99

· Evaluate new risk estimates for fatal cancer in aircrew from multinational epidemiology studies.
FY99

· Report of impact of Drug Abatement Program on aviation accidents/incidents
FY99

· Special project to compare toxicology findings from drug screens at time of flight physicals to post-accident data
FY99

· Collaborative study on the effects of new antihistamines and hypoxia.
FY99

· Complete an evaluation of cockpit factors that may increase glare sensitivity.
FY99

· Report on applicability of glare testing in the aeromedical certification

of pilots
FY99

· Develop wide body aircraft parameter data sets for evacuation models
FY00

· Evaluate autopsy data to determine unnecessary injuries caused by aircraft design and potential incapacitating medical conditions.
FY00

· Report of special project on drug screening at time of flight physicals (comparing to ‘91-’98 fatalities data).
FY00

· Development of improved methods for measurement of cyanide and carbon monoxide.
FY00

· Data on the visual incapacitation of pilots from high intensity glare sources
FY00

· Report of special project (comparing to ‘91-’98 fatalities data)
FY00

· Analyze factors influencing delays in mounting evacuation slides
FY01

· Evaluate autopsy data to determine unnecessary injuries caused by aircraft

design and potential incapacitating medical conditions.
FY01

· Report on the visual incapacitation of pilots from high intensity glare sources.
FY01

· Final guidelines for aircraft cabin occupant health maintenance.
FY01

· Determine the dynamic performance of current child restraint devices designed for use on aircraft.
FY02

· Analyze the suitability of analytical simulations as an alternative for showing regulatory compliance with crashworthiness standards for aircraft.
FY02

· Develop evacuation model data sets that simulate passenger exit selection when evacuating an aircraft in an emergency
FY02

· Complete Study of infectious disease incidents
FY02





25.  Schedule Graphic:

The schedule graphics are appended separately.  These represent the 5 summary schedule graphics for the five FY99 Aeromedical Research Resumes that have been negotiated and signed by research provider - research sponsor.  To accommodate the special sizing limit for the FY99 schedule graphic, a summary schedule encompassing all 5 FY99 ARRs is also attached.

AM-B-99-PRS-92        Jeffrey H. Marcus

                      Jerry R. Hordinsky, M.D.

                      Enhancing Personal Survival and Minimization of Personal Injury in

                           Aircraft Crashes

AM-B-99-PRS-93        Jeffrey H. Marcus

                      Jerry R. Hordinsky, M.D.

                      Cabin Safety Research:  Aircraft Systems, Emergency Procedures, and

                           Survival Equipment

AM-B-99-TOX-202       Dennis V. Canfield, Ph.D.

                      Jerry R. Hordinsky, M.D.

                      Forensic Toxicology Research in Support of Aircraft Accident Analyses

AM-B-99-TOX-203       Dennis. V. Canfield, Ph.D.

                      Jerry R. Hordinsky, M.D.

                      Clinical Research in Support of Aircraft Accident Analyses

AM-A-99-PHY-305       Jerry R. Hordinsky, M.D.

                      Characterization of Cabin Environmental Factors with Longer Term Health

                          Implications:  Radiation Exposure; Cabin Air Quality (FAA-NIOSH 

                          Project)

The funding requirement for this FY99 RPD is summarized as follows:

· RE&D Funding for In-house Staff of 50 FTEs:  $5M / year

· Continuation of FAA-NIOSH Project RE&D Contract Funding Requirement:  $500K / year

· RE&D Contract Funding Requirement for initial year of evaluation of Special Medical Issuances: $200K / year

· Total RE&D Funding Requirement: $5.7M / year

Total F&E Funding Requirement:  at present not applicable to this program for FY99 (But note: separate evaluation of funding for Flexible Aircraft Cabin Evacuation Simulator is currently proceeding and thus a future entry may follow later)

Total Operational Funding Requirement:  not applicable to this program at present

Mitre Staffing Required:  not applicable to this program at present (But note: although not currently part of usual programmatic approach for research conducted under this RPD, this may be an efficient adjunct in the future)



26.  RPD Risk Description:

The technical risks are negligible under the assumption that the particular current mix of inhouse  technical expertise and technical infrastructure is maintained at the Civil Aeromedical Institute.  The ‘cost’ risks are also negligible if funding is maintained at the level proposed for inhouse FTEs supported by the FY99 RE&D process, namely $100K per FTE.  The ‘cost’ risks for the limited contract research funding proposed for FY99 are reasonable, since the majority of the proposed work utilizes established ‘cost-stable’ approaches and techniques.  The ‘schedule’ risks are also negligible, since the FY99 research addressed by this RPD is not dependent on the delivery of any unfunded major infrastructure upgrades, and because the research provider and the research sponsors have a history of realistically responding to conflicting or evolving priorities established on behalf of the research sponsors.



27.  Risk Mitigation Plan:

Risk mitigation is partially addressed within Item #26 above.  The primary elements of risk mitigation include the managerial emphasis on sustaining a diversified inhouse technical team, obtaining appropriate ‘per FTE’ funding for the team members, and maintaining ‘day-to-day’ interactions with the research sponsors to ensure that research plan execution schedules are optimized for all the research sponsors.  Risk mitigation directed to maintenance of the appropriate research infrastructure is ongoing and much was captured in the FY94-FY97 F&E funded CAMI infrastructure commitments; proposals addressing significant upgrade to the aircraft cabin evacuation research capability are being actively pursued to avoid the risk of ‘unresponsiveness’ to the sponsor after FY99.

28.  Partnerships and Major Contracts:

Of the many partnerships with outside agencies and institutions, only one involves substantial contractual funding interaction.  Specifically, $500K per year is targeted for the National Institute of Occupational Health and Safety (NIOSH) to support the collaborative research developed under the FAA-NIOSH agreement in response to congressional language in the FY94 FAA Authorization Act.  This research addresses the evaluation of aircraft cabin environmental conditions and their relationship to occupant symptomatology, illness, and disease transmission.  Subject to outcomes of funding for FY98, the only other substantial contract research within this RPD would be a continuation (at $200K per year) of a major evaluation of the medical certification special issuance program.  This project would evaluate the efficacy of granting medical clearance for pilots with complex medical and surgical diagnoses, and the relationships between these decisions and safety-related outcomes such as sudden and subtle inflight medical incapacitation.

Partnerships in the crashworthiness and aircraft cabin evacuation programs include establishment of collaborative research projects (as approved by the appropriate research sponsors) with all the relevant manufacturers and airlines.  We coordinate international aspects of these issues through the FAA/JAA/TCA Cabin Safety Research Plan mechanisms sanctioned by the research sponsors.

Partnerships are maintained with the military either through direct project collaboration (e.g., crashworthiness, eye injury from lasers) or through the more global participation in the TriServices Aeromedical Research Panel (TARP) or NATO aerospace medical advisory groups.

In addition, in each of the program output categories, investigators maintain partnerships with every SAE (Society of Automotive Engineer) committee addressing safety research issues covered by this RPD.  We maintain professional partnerships through the ASHRAE (American Society of Heating, Refrigeration, and Air Conditioning Engineers) committee addressing aircraft cabin air quality and research.  We maintain professional partnerships with appropriate subgroups of aeromedically and clinically oriented groups such as the Aerospace Medical Association, Civil Aviation Medical Association, and Professional Aeromedical Transport Association.

We maintain partnerships with several universities whereby we integrate the university staff and advanced students in our research programs.  Current examples include University of Pittsburgh, University of South Carolina, Wright State University, University of Oklahoma, and Northern Illinois University.

We maintain partnerships with prestigious forensic toxicology testing sites such as the Armed Forces Institute of Pathology and the Center for Human Toxicology (Univ. of Utah).  Additionally, we maintain a forensic toxicology proficiency test program in which 33 other laboratories participate, and which is sanctioned by the American Academy of Forensic Sciences and the Society of Forensic Toxicologists.



29.  Technology Transfer:

The potential for technology transfer is actually substantially covered in the prior Item #29 in which numerous academic and industry partners are referenced.  Examples of recent specific technological transfers include industry acceptance of crashworthiness designs evaluated by CAMI, the copyrighting of an automated cognitive function test by Georgetown University as a direct outflow of a collaborative research program with FAA, and the projected Trademarking of the CAMI forensic toxicology proficiency testing program.



30.  Related Projects:

Related research projects (whose names are given as quoted in the FY97 FAA Plan for Research, Engineering, and Development) include Fire Research and Safety; Advanced Materials and Structural Safety; Flight Deck/Aircraft Maintenance Human Factors; Flight Deck/ATC System Integration Human Factors; Air Traffic Services Human Factors. Related Capital Investment Projects (whose names are again as quoted from the FY97 RE&D Plan) include F-18:  Aeronautical Center NAS Support Facilities; F-19: Aeronautical Center Leases; and M-3: Capital Investment Plan System Engineering and Technical Assistance.

The listed related research projects do not directly impact progress of aeromedical research within this RPD; however, scientific outputs from those areas can influence planning and prioritization of work within this RPD.

The listed CIP projects actually have more continuous impact  on progress within this RPD, but the funded projects should basically be completed before FY99.  The decision to include the Flexible Aircraft Cabin Evacuation Simulator in the FY99 and beyond CIP is still under major review. A significant contract (approx. $300K) was just issued to Coopers and Lybrand in January 97 to evaluate alternatives and cost-benefits, and to present a formal business plan proposal to the FAA.



31.  Coordination with F&E and Ops:

Not applicable at this time - Separate evaluation of Flexible Aircraft Cabin Evacuation Simulator in progress



32.  JRC Baseline:

Not applicable at this time - Separate evaluation of Flexible Aircraft Cabin Evacuation Simulator in progress



33.  Project Accomplishments:

Based on Aeromedical Program research conducted at the Civil Aeromedical Institute, the FAA recently issued revised regulations prohibiting the use of backless booster seats and harness type child restraints on aircraft during take-off and landing.  Due to the results of this program, the FAA and NHTSA (National Highway Traffic Safety Administration) are revising the testing requirements in Federal Motor Vehicle Safety Standard (FMVSS) 213, which covers the design of child restraints for use in aircraft.  Quantitative data were provided regarding various prototypes of aircraft specific child restraints being developed as commercial products targeted for the airlines. Specialized quantitative crashworthiness assessments for new types of restraint systems continued, inclusive of a review of airbag systems proposed for in-flight applications.  Special quantitative crashworthiness assessment of side-facing seats was completed to permit the evaluation of certification issues in an active application for installment of a unique side-facing couch configuration.

Guidelines for evaluating photoluminescent floor marking systems were evaluated within FY97 Q1 and provided the research sponsor with options for considering the acceptability of these systems in meeting the requirements for floor proximity lighting in the event of aircraft cabin emergency evacuations.

Guidelines for improving the timing and comfort of use of general aviation oxygen masks have been developed, and additional quantitative refinement is continuing.  Quantitative data for better assessment of the strength and testing techniques for aircraft evacuation slides were provided to the research sponsor.

Data is continuously provided to the research sponsor on the role of toxicological and clinical factors associated with each aircraft accident and significant incident.  Current findings indicate that about 1 of 6 pilots fatally injured in a civilian aircraft accident had a prescription drug, 1 of 4 had an over-the-counter drug, 1 of 25 had significant positive alcohol, and 1 of 20 had a significant controlled dangerous substance in his or her body.  Specialized clinical evaluations were applied to cases associated with decompression of the aircraft, with probable seizures in the pilot, and with other factors indicative of inability to perform as a pilot for medical or psychological reasons.  A specialized autopsy data base has been implemented to capture patterns of injury and/or incapacitation and/or death to ensure correct assessments of event causation and to permit preventive measures for the future; this process almost immediately detected a case from the prior year that probably will have to reclassified as a medical incapacitation.

During the past year, we developed the copyrighted CogScreen (an automated cognitive function test) with the collaboration of Georgetown University; this test has simplified and improved the screening for cognitive deficit of relevance to pilot performance.



COST AND BENEFITS



34.  Costs and Benefits:

This RPD essentially funds an inhouse FAA Aeromedical Research Division.  Five million dollars of the projected $5.7M requirement for FY99 are to address these in-house costs.  The seven hundred thousand dollars are requested to be responsive to the Congressional call for collaborative research ($500K/yr) with the National Institute of Occupational Safety and Health, and to complete the research ($200K/yr) requested by the Federal Air Surgeon to address the process of granting and overseeing special medical issuances to airman.

As such the cost covered by this RPD is a one year cost to achieve all projected research milestones negotiated between the Aeromedical Research Division and its three major groupings of FAA operational sponsors.

Therefore the cost of $5.7M is ascribed to C1.  Only the continuing contract research costs are carried beyond C1; specifically, C2 is assigned $700K to cover both the NIOSH project and the special medical issuance project, and C3 is assigned only $500K to cover the completion of the NIOSH project.  These assignable costs are FAA costs; there are no quantifiable  User Costs; there are no quantifiable  Industry/Other Costs.  For purposes of complete analysis, one could argue that the eventual application of some of the research data into formal safety regulations does cause the industry to incur installation and maintenance costs.  However, at the time of regulatory cost-benefit analyses, these potential discrepancies would be balanced by inclusion of other avoided industry liability costs (= industry benefits) that are not included within this RPD analysis.

Benefits will accrue in the categories of SAFETY, DEVELOPING ENABLING TECHNOLOGIES, USER EFFICIENCY, and SOCIETY.

In regard to such SAFETY benefits, based on available data, one can reasonably assert that “future lives saved” based on Aeromedical Research products will be at least within the range of 1 to 5 new lives saved.  One could suggest that a minimum of “2 NEW LIVES SAVED PER YEAR” is a reasonable assignment for each to-be-completed new year of Aeromedical Research, as defined under this RPD.  These lives saved are valued at $2.7M per life (Table 1.1 of Cost, Benefit, and Risk Assessment Guidelines for RE&D Investment Portfolio Development document, dated Nov. 5, 1996).  Based on the reasonable assumption that the responsible ‘life-saving’ advisories and regulations appear at an average of three years after the completion of the research, these benefits will first be ascribed in 2001.

In regard to such SAFETY benefits, based on reasonable assumptions, the outcomes of the research on special medical issuances may reasonably be expected to prevent 2 general aviation accidents per year that may have been causally related to medical conditions previously not resulting in a firm denial of special medical issuance.  Based on the fact that the special issuance research will be complete in 2000, the application of this knowledge (and the resultant savings) will not be ascribed until 2001.  A reasonable assumption will be made that the ‘average’ general aviation accident results in a per-accident equipment loss of $250K and 2 lives (valued at $2.7M each) , thus resulting in an annual saving of $11.3M (for two accidents averted) starting in 2001.

In regard to such SAFETY benefits, based on available data, one can reasonably assume that “future injuries averted” would be a reasonable category to claim for Aeromedical Research products.  These averted injuries will stem from continuous improvement in the human protective surroundings and equipment that our quantitative research data will encourage and even force.  At this point, no estimation of the quantitation of this unique benefit is being undertaken because of the absence of sufficient documentation.

In regard to DEVELOPING ENABLING TECHNOLOGIES benefits, the Aeromedical Research Program serves both as catalyst and harmonizer for resolving the state-of-art issues relevant to several categories of bioaeronautical sciences needed to develop satisfactory FAA advisory, regulatory, and legal positions.  This unique benefit of providing the operational sponsors with the ability to evaluate conflicting technical positions posed by industry elements is invaluable; at this time, quantitation of dollar value is difficult.  However, by way of example, the benefit of the approximate $30M annual avoidance of FAA liability costs serves as an example of the type of operational achievement the FAA can generate based on the research assessments applied to individual or multiple (related series) aircraft accidents.  This benefit is directly attributable to more accurate assessments of human responsibility for aircraft accident causation, which are further directly related to Aeromedical Research Program products of the same nature as defined by this RPD.  The $30M benefit derived from the FY99 RPD products will be distributed across FY99, FY00, and FY01.

In regard to USER EFFICIENCY and SOCIETY benefits, the research on the aircraft cabin environment will contribute to these by improving the health and welfare of all categories of commercial aircraft occupants.  The benefits in this sector relate to more satisfied passengers and aircraft cabin crew.  Quantitation of such benefits is extremely difficult.  Only a couple of representative benefits will be estimated and entered into the benefit stream from the overall FY99 RPD.  Specifically, approximately 87K flight attendants are a key target population for improvements resulting from this research.  Even the saving of 1 absent day due to illness per each flight attendant will result in a conservative estimate of $12.2M savings to the industry (Note: Estimate derived by calculating the number of Person-Years gained from reduced sick leave and multiplying by an average salary of $35K per Person-Year).  Since the project will not be completed until after 2001, these USER EFFICIENCY benefits are being projected as first applicable in 2004.

The SOCIETY benefit from the in-house research on human protection and survival, as well as from the contract research on the aircraft cabin environment, would accrue to the FAA from the improved good will of the passengers toward the FAA, given that necessary steps to decrease human injury and death, and also to maintain an optimal cabin environment, had been sponsored by the FAA.  The value of this goodwill cannot be quantified but a conservative estimate will be stated as follows:  The public will support at least another $1M annually of new funds to be dedicated to research that is focused on additional refinements of cabin environment.  Due to transference delays, these benefits are not being ascribed until 2004.





35.  Return on Investment:

ROI =41.72 (assumes discount factor begins in FY97)





36.  Affordability:

The FAA costs are considered affordable since the main component of investment is the funding to permit a proven in-house research team to provide critically relevant bioengineering, biochemical, and biomedical data needed for development of operational FAA products, which further generate substantial FAA and User Benefits.

Additionally, the area of investment is directly in support of sustaining and improving the avoidance of risks for personal injury and death of users of the aviation system after untoward events such as aircraft fires, decompressions, and impact into the ground.  A ‘penny saved’ in this area would be managerially ‘a pound foolish.’

Also, the FAA contract costs should be viewed as affordable since one category (aircraft cabin occupant health and well-being issues) was directly mandated for execution by Congress.  These commitments have been affirmed by the FAA in annual reports to Congress since 1994.  The other category (special medical issuances for airman) is also directly related to the regulatorily mandated process of reviewing airmen medically, and permitting only those with the absolute minimal risk of sudden and subtle incapacitation to occupy the skies.





37.  Impact of Not Funding the RPD:

· The primary impact would be the inability to provide several categories of operational FAA research sponsors with the bioengineering, biochemical, and biomedical data needed to do their jobs.

· The second impact with time would be the failure of the FAA to generate the necessary accident analyses, advisory materials, and regulations dependent on the referenced types of data.

· The third impact would be failure to ameliorate categories of human injury and death associated with adverse outcomes in the arena of civil aviation.

· The fourth impact, related just to the inhouse portion of requested funding, would be the need to dissolve a proven in-house research team, and to develop contract research equivalents that are priced 2-3 times that of the comparable in-house program approaches.

· The fifth impact, related just to the contract portion of the requested funding, would be the real risk of angering the Congress and the public in that FAA would be neglecting the health and well-being of the aircraft cabin occupant.




RPD Risk Rating:  

For the RE&D Phase: (Note: Main Component of Activity in this RPD): 0.45

For the Implementation Phase:  0.28

‘Average’ risk rating for both phases:  .037



AEROMEDICAL RESEARCH

Top-Level Risk Matrix

(R, E&D Phase)
Risk Facet


Technical
Goals:


Provide bioengineering, biochemical, and biomedical data to support regulatory initiatives pertaining to the full range of aircraft occupants


Strategy:


Maintain an intact inhouse research staff and infrastructure matched to the operational issues that recurrently require research solutions

Selectively add contract research support if projects substantially exceed the scope of inhouse expertise


Risks:


Maintenance of state-of-the-art capability in select technical disciplines

Retain recruitment and retention flexibility to sustain the required inhouse expertise levels

Operability
Goals:


Ensure that bioengineering, biochemical, and biomedical data is presented to the research sponsor in such a manner and with such timeliness that regulatory development is not impeded


Strategy:


Maintain close interaction with operational research sponsors to ensure that research product timelines for the inhouse research team are realistically defined and maintained


Risks:


Breakdown of efficient communication between research sponsor and research provider representatives



Producibility
N/A
N/A

Supportability
N/A
N/A

Cost
Goals:


Ensure inhouse research products are delivered at or even below a total cost equal to the average FAA charge for inhouse RE&D FTEs multiplied times the number of FTEs assigned to the respective research product category

Ensure that contract research sponsored under this RPD maximizes the value obtained from the inhouse staff before funding support is petititoned for the external portion of the necessary research 


Strategy:


Recurrent quality control and productivity assessments involving the research sponsors

Recurrent emphasis to inhouse staff members to optimize cost:benefit ratios relevant to their areas of responsibility, but not permitting degradation of quality or utility of the research products to the research sponsors


Risks:


Costs of maintaining technical requirements within specific disciplines mount to levels not foreseen in current planning 
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Schedule
Goals:


Maintain a production line of research products in accord with signed (research sponsor and research provider) Aeromedical Research Resume (ARR) documents covering the years FY97-FY01


Strategy:


Upon agreement with the sponsor about plans within the ARRs, institute changes only after new signatory buy-in by both research sponsor and research provider representatives




Risks:


Sponsor requests become irrational or inconsistent

Research provider introduces too much slack into planning and execution process, and cannot make sufficient recovery that satisfies both research sponsor and provider

Programmatic
Goals:
Maintain a research infrastructure sufficient to carry out the anticipated range of bioengineering, biochemical, and biomedical research requirements

Maintain sufficient funding flexibility to include critical university and industrial partnerships and collaborative efforts




Strategy:


Maintain the current infrastructure upgrade process

Develop and defend the major infrastructure upgrade required to support aircraft cabin evacuation research

Maintain the multiple industrial and university partnerships and collaborative interactions that multiply the investments of all the partners several-fold




Risks:


FAA chooses to limit F&E investment in RE&D infrastructure

Due to the evolving ‘new business climate,’ collaborative interactions with universities and industries cannot be maintained without supplemental funding in the future

Management
Goals:


Organize about a dozen primary inhouse research disciplines into a production line that serves three relatively different categories of FAA operational research sponsors


Strategy:


Maintain strong management initiatives within the Office of Aviation Medicine and within the Civil Aeromedical Institute’s Aeromedical Research Division


Risks:


Sponsors bicker irrevocably and insist on ‘having larger shares of the inhouse research resources’

Inhouse research management initiatives are not sustained and encouraged within the FAA 
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Funding
Goals:


Provide funding for the inhouse portion at the projected per FTE cost of $100K per FTE

Provide funding for the contract research portion of the program at a level that allows product generation consistent with Congressional intent


Strategy:


Demonstrate continual utility to the research sponsors in all the categories of inhouse research,

thus gaining their support for the full funding of the inhouse research program

Demonstrate to the FAA Research Management community a high productivity in the program responsive to congressional interests, thus gaining their support for the full funding of this subset of initiatives


Risks:


Sponsors choose to ignore the inhouse research products in the formulation of the regulatory efforts

FAA Research Management decides that other congressionally sanctioned projects are more important than the subset within this RPD, and decides to call Congress’ hand by not funding the contract research within this RPD

Political
Goals:


Maintain a commitment to a program of inhouse research products which have concurrent utility to the FAA research sponsor, but which have concurrent high perceived value to all who participate in the civil aviation environment, inclusive of Congressional representatives


Strategy:


Maintain special responsiveness to all research items of Congressional interest, unless specifically directed by our research sponsors to not conduct any further research within some subset area




Risks:


Congress retains high commitment to the research products delivered to the FAA research sponsors under this RPD, but declares such products should be the increasing responsibility of industry

(a process we actually saw in FY96)
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AEROMEDICAL RESEARCH

Top-Level Risk Matrix

(Implementation Phase)
THIS RPD DOES NOT COVER THE IMPLEMENTATION OF THE ADVISORY AND REGULATORY OUTPUT DERIVED FROM THE R, E & D PHASE, BUT SELECTIVE CRITICAL ASSISTANCE IS NONETHELESS PROVIDED

Risk Facet


Technical
Goals:


INHOUSE RESOURCES COVERED BY THIS RPD ARE AVAILABLE TO THE RESEARCH SPONSOR TO COMPLETE THEIR IMPLEMENTATION RESPONSIBILITIES

Integrate the bioengineering, biochemical, and biomedical data into FAA advisory and regulatory material


Strategy:


Pre-tailor the R&D phase of research such that outputs are easy for regulatory personnel to integrate into their products


Risks:


Interaction with research sponsor representatives is broken or inefficient after the generation of the inhouse research products

Operability
Goals:


INHOUSE RESOURCES COVERED BY THIS RPD ARE AVAILABLE TO THE RESEARCH SPONSOR TO COMPLETE THEIR IMPLEMENTATION RESPONSIBILITIES

FAA advisories and regulatory efforts related to  bioengineering, biochemical, and biomedical data are perceived by the user community as highly advantageous to all members thereof


Strategy:


Pre-tailor the R&D phase of the research such that the integration of the inhouse research data into draft advisory and regulatory materials is previewed and tentatively agreed to by the NAS community prior to official introduction of the advisory and regulatory material


Risks:


Interaction with the research sponsor and user community is broken or inefficient after the generation of the inhouse research products

Producibility
N/A
N/A

Supportability
Goals

Strategy

Risks


INHOUSE RESOURCES COVERED BY THIS RPD ARE AVAILABLE TO THE RESEARCH SPONORS TO COMPLETE THEIR IMPLEMENTATION RESPONSIBILITIES

Aeromedical Research inhouse staff remain available to research sponsosr for all phases of the advisory and regulatory introduction and monitoring phases

Dialogue with research sponsor representatives is maintained for the ‘life’ of the advisory and regulatory items

Research sponsor does not consult with inhouse research staff during the implementation and application phases of the regulatory or advisory processes
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Cost
Goals:


THIS RPD DOES NOT COVER THE PRIMARY  COSTS INCURRED IN THE ADVISORY AND REGULATORY DEVELOPMENT PROCESS.

However, this RPD contributes to overall reduced FAA costs by ensuring that the quantitiy and quality of the original bioengineering, biochemistry, and biomedical research data maximizes the efficiency of the FAA personnel directly responsible for advisory and regulatory generation.


Strategy:


Pre-structure the RE&D phase such that data quantity and quality will maximize the probability of favorable cost-benefit assessments for proposed regulatory initiatives


Risks:


Research sponsor does not consult with inhouse research staff during the development of cost-benefit assessments developed in support of advisory and regulatory initiatives.

Schedule
Goals:


Known implementation goals for advisories and regulations are meshed with an effective inhouse research product data stream


Strategy:


Inhouse research product milestones reflect known regulatory or advisory initiatives


Risks:


Research sponsor does not provide the inhouse research team updates of all implementation milestones

Programmatic
Goals:
If the primary RE&D Phase of this RPD is properly executed, this category is N/A in the Implementation Phase


Strategy:


N/A


Risks:


N/A

Management
Goals:


If the primary RE&D Phase of this RPD is properly executed, this category is N/A in the Implementation Phase


Strategy:


N/A


Risks:


N/A

Funding
Goals:


If the primary RE&D Phase of this RPD is properly executed, this category is N/A in the Implementation Phase


Strategy:


N/A


Risks:


N/A

Political
Goals:


Ensure that Congressional respresentatives understand that the RE&D Phase of this RPD concurrently permits the FAA to more efficiently execute its separate regulatory implementation responsibilities that encompass bioengineering, biochemical, and biomedical issues


Strategy:


Maintain active information campaign through the FAA RE&D Management Process


Risks:


FAA Management does not invest in educating Congressional respresentatives as to the special assistance this RPD provides to the FAA regulatory definition and implementation process
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Aeromedical Research

Risk Rating for R,E&D Phase

Facet


Risk Probability
Risk Severity
Facet Risk Rating

Technical
Low
High
Medium

Operability
Low
Medium
Low

Producibility
n/a
n/a
n/a

Supportability
n/a
n/a
n/a

Cost
Low
Medium
Low

Schedule
Low
Medium
Low

Programmatic
High
High
High

Management
Medium
Medium
Medium

Funding
Low
Medium
Low

Political
Medium
High
High

Risk Rating for Implementation Phase

Facet


Risk Probability
Risk Severity
Facet Risk Rating

Technical
Low
Medium
Low

Operability
Low
Medium 
Low

Producibility
n/a
n/a
n/a

Supportability
Low 
Medium 
Low

Cost
Low
High
Medium

Schedule
Medium
Medium
Medium

Programmatic
n/a
n/a
n/a

Management
n/a
n/a
n/a

Funding
n/a
n/a
n/a

Political
Low
Medium
Low
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Aeromedical Research

Risk Score for R,E&D Phase

Facet
Facet Rating

(H,M or L)
Facet Score

(.8, .5 or .2)
Facet Weighting

(Wts+1.0)
Weighted Facet Score

(0-1)

Technical
M
.5
.2
.1

Operability
L
.2
.08
.016

Producibility
NA
NA
NA
NA

Supportability
NA
NA
NA
NA

Cost
L
.2
.08
.016

Schedule
L
.2
.08
.016

Programmatic
H
.8
.08
.064

Management
M
.5
.08
.04

Funding
L
.2
.2
.04

Political
H
.8
.2
.16

Overall Weighted Risk Score



.45

Risk Score for Implementation Phase

Facet
Facet Rating

(H,M or L)
Facet Score

(.8, .5 or .2)
Facet Weighting

(Wts+1.0)
Weighted Facet Score

(0-1)

Technical
L
.2
.167
.03

Operability
L
.2
.167
.03

Producibility
n/a
n/a



Supportability
L
.2
.167
.03

Cost
M
.5
.167
.08

Schedule
M
.5
.167
.08

Programmatic
n/a
n/a



Management
n/a
n/a



Funding
n/a
n/a



Political
L
.2
.167
.03

Overall Weighted Risk Score



.28
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Aeromedical Research

FY 1999-2109 Costs & Benefits

(Thousands of 1996 Dollars)

Fiscal Year

User
FAA


Total Costs (96$)
TOTAL

Benefits (96$)
Total Costs

(disc)
Total Benefits

(disc)
Cost
Benefits

96$

(1)
Benefits

96$

(2)
Costs
Benefits

96$

(3)
Benefits

96$

(4)
Benefits

96$

(5)














1999
5.7
10
4.67
8.19



5.7
10.



2000
0.7
10
.53
7.63



0.7
10.



2001
0.5
26.7
.36
19.07


11.3
0.5
10.
5.4


2002
-
16.7

11.13


11.3


5.4


2003
-
16.7

10.44


11.3


5.4


2004
-
29.9

17.38

12.2
11.3


5.4
1

2005
-
29.9

16.25

12.2
11.3


5.4
1

2006
-
29.9

15.18

12.2
11.3


5.4
1

2007
-
29.9

14.24

12.2
11.3


5.4
1

2008
-
29.9

13.29

12.2
11.3


5.4
1

2009
-
29.9

12.41

12.2
11.3


5.4
1

2010
-
29.9

11.59

12.2
11.3


5.4
1

2011
-
29.9

10.83

12.2
11.3


5.4
1

2012
-
29.9

10.14

12.2
11.3


5.4
1

2013
-
29.9

9.46

12.2
11.3


5.4
1

2014
-
29.9

8.85

12.2
11.3


5.4
1

2015
-
29.9

8.26

12.2
11.3


5.4
1

2016
-
29.9

7.73

12.2
11.3


5.4
1

2017
-
29.9

7.22

12.2
11.3


5.4
1

2018
-
29.9

6.75

12.2
11.3


5.4
1







12.2
11.3


5.4
1








































Total Benefit (disc) =

231.94


Total Cost (disc) =
5.56



ROI =
41.72


(1) avoided sick leave
(2) lives saved & aircraft costs avoided (special medical issuances
(3) avoided FAA liabilities
(4) lives saved 

(safety regs)
(5) societal goodwill
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