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Description of the Requirement:


Problem/Need: 
This research is intended to provide AFS with a scientific-based means to measure, evaluate and validate the effectiveness of the implementation of Fatigue Risk Management Systems (FRMS) authorizations.
An FRMS is largely developed as an alternative method of compliance (AMOC) to prescriptive limitations based upon objective performance standards, and the FRMS must demonstrate an equivalent level of safety against fatigue-related accidents or incidents. A certificate holder seeking to exceed a limitation in Title 14 Code of Federal Regulations (CFR) Part 117 or 121 subparts Q, R, or S, would do so under an FAA-approved FRMS . A certificate holder may be authorized to apply an FRMS to any part or all of its operation, provided that the certificate holder demonstrates an effective AMOC that meets or exceeds the safety standards afforded by the prescriptive limitations. 
Unlike a Fatigue Risk Management Plan (FRMP) that is required for each certificate holder conducting operations under part 121, the FRMS is an AMOC to prescriptive limitations that the certificate holder may implement for fatigue management and mitigation. The FRMS authorization process detailed in AC 120—103A, encompasses a prescribed series of steps that must be followed including a period of data collection, analysis, evaluation and validation as an AMOC, follow-on measurement, mitigation, and reporting. 
R&D Gap:
Public Law (PL) 111-216, Airline Safety and Federal Aviation Administration Extension Act of 2010, focused on improving aviation safety. Section 212(b) of the Act required each air carrier conducting operations under 14 CFR part 121 to develop, implement, and maintain a Fatigue Risk Management Plan (FRMP). An FRMP is an air carrier’s management plan outlining policies and procedures for reducing the potential effects of day-to-day flightcrew member fatigue and improving flightcrew member alertness. Notice 8900.131 was issued on 8/12/10, outlining the process for submission and the details of what should be included in each carrier’s FRMP. A supporting InFO 10013 was issued on 8/12/10 and InFOs 10017 and 10017 SUP were issued on 8/19/10. 
Following the approval process and the issuance of Operations Specifications (OpSpec) A317 in 2010-2011 for each carrier’s FRMP (renewed every 24-calendar months) fatigue-related data has been collected with only summary reports provided to the FAA. No specifically identified information/measures/data or any organized database has been established to consolidate these fatigue-related data. Archival analysis of such data would benefit both the FAA and each carrier in their management and mitigation of pilot fatigue. 
On January 4, 2014 the new 14 CFR Part 117, Flightcrew Member Duty and Rest Requirements will go into full effect. Within this rule, Section 117.7 prescribes that a certificate holder may not exceed any limitation prescribed in 14 CFR part 117 unless that certificate holder has an FAA-approved FRMS authorizing the specific limitation(s) that may be exceeded and the conditions and limitations that must be observed while operating under this authorization. 

Also, FRMP data acquired by each carrier and reported to the FAA under the past regulation (current until January 4, 2014) accumulates but is not organized into a database for investigation, research, and scrutiny. And, FRMS authorization proposals are currently submitted for specific applications and under AFS-200 review, with more submissions weekly, in anticipation of rule changes that will affect some currently legal flight operations that will become illegal on January 4, 2014 unless authorized by OpSpec A318. 

Requirement: Research is needed to determine what information/measures/data should be acquired and maintained, and what kind of database should be established to conduct on-going research for AFS-200 regarding parts 121 and 117 FRMP and FRMS OpSpecs and any evaluation criteria, minimum requirements, recommendations, and best practices necessary for updating guidance materials or/or legal interpretations of the new rule.
Sponsor Outcome & Implementation Plan:  The AFS sponsor will use research results to develop and update regulatory and guidance material, specifically 14 CFR Parts 117and 121; Flightcrew Member Duty and Rest Requirements, FAA Advisory Circular (AC) 120-103A, Fatigue Risk Management Systems for Aviation Safety and AC 120-100, Basics of Aviation Fatigue, AC 117-1, Flightcrew Member Rest Facilities, AC 117-2, Fatigue Education and Awareness Training Programs and AC 117-3, Fitness for Duty. Revisions to the FAA AC is planned for the FY15-FY17 timeframe.
NextGen Connection:  No

NextGen Linkage Info.:  

Metrics, Milestones, and Project Phases:


This research consists of two components:

1) Evaluate and determine requirements for database development & tracking of 14 CFR § 117 and 121 FRMS proposals and the conditions and limitations outlined in the issuance of OpSpec A318.

Phase 1 (FY16): Identify operationally relevant fatigue & performance measures and provide development of a database of carrier proposals and OpSpec 318 issuances for query/analysis.

Exit criteria: Database containing operationally relevant fatigue & performance measures and carrier proposals and OpSpec issuances.
Phase 2 (FY17 & outyears): Provide tracking and data analysis of these two databases regarding the specific regulation components requiring the FRMS OpSpec in accordance with Section 117.7 Fatigue Risk Management Systems. And evaluate any potential unanticipated consequences of implementing the new rule.
Exit criteria: Draft reports containing information regarding the specific components of the new rule and/or flight operations requiring an FRMS. Also report the details of any potential unanticipated consequences of implementation of the new rule. Also report any recommendations that might be included in updating relevant AC guidance and/or educational materials.
2) Comparative pre- & post-regulation data collection/analysis.
Phase 1 (FY16): Identify operationally relevant fatigue & performance measures and provide development of a database of carrier FRMP reports for query/analysis from both before and after the implementation of the new rule.
Exit criteria: Database containing operationally relevant fatigue & performance measures of carrier FRMP reports for analysis.
Phase 2 (FY16- FY17).   Conduct analyses of the FRMP reporting databases to determine the fatigue mitigation outcomes of the new rule and any potential unanticipated consequences of implementation of the new rule.  
Exit criteria: Draft report documenting the fatigue mitigation outcomes of the new rule and any potential unanticipated consequences of implementation of the new rule. Also report any recommendations that might be included in updating relevant AC guidance and/or educational materials.
Background:


The initial flight, duty and rest limitations were drafted in 1938. Since the original implementation these regulations have been amended only three times. Existing part 121 flight duty, and rest CFRs were developed with limited scientific consideration of the effects of fatigue. They were complex and unchanged even with increased flight operations, flight times, and back-side-of-the-clock operations. Sleep and fatigue science has significantly improved and we now have a more sophisticated understanding of the issues as might be encountered in an operational environment. Enforcement of the CFRs has proven inadequate to address the issues of fatigue and the National Transportation Safety Board (NTSB) has listed fatigue within the top ten issues since the 1990s. To that point, the new flightcrew member duty and rest requirements (14 CFR Part 117) introduces scientific research along with a performance-based rule concept, which is applied throughout the rule  and includes an optional alternative method of compliance (AMOC) and fatigue mitigation approach to the prescriptive components of the rule. Essentially, Part 117.7 provides air carriers with flexibility and an option to exceed specific requirements or limitations of the rule by proposing an AMOC flight operation based upon objective performance standards and data acquired during flights with an FAA approved FRMS authorization. 
Generally, the science of sleep and fatigue are pretty well understood and accepted. But the application of these principles in aviation operations is still not complete.  Because fatigue is the result of a complex interaction of sleep/wake history, circadian rhythm, and workload as well as personal aircrew factors, predicting the impact that any specific scheduled or non-scheduled operation has on aircrew performance is limited, at best. Since the previous regulations did not apply scientific principles in the mitigation of fatigue or managing alertness, the measurement and analysis of post implementation of the new regulations is critical in determining any effect.

All flight operations should include scientific consideration of human circadian processes as applied to training, duty time and rest scheduling, and fatigue risk mitigation for both flight crew and cabin crewmembers. The implementation of Public Law (PL) 111-216, Section 212(b) of the Act required each air carrier conducting operations under 14 CFR part 121 to develop, implement, and maintain a Fatigue Risk Management Plan (FRMP).  The FRMP is an air carrier’s management plan outlining policies and procedures for reducing the potential effects of day-to-day flightcrew member fatigue and improving flightcrew member alertness within the confines of regulations. Since the issuance of PL 111-216, Sec 212(b) in 2010, carriers have had an on-going fatigue data collection period. Enough time to have established a representative baseline of fatigue-related management under the previous rule (current until January 4, 2014).  Continued fatigue data collection and reporting to the FAA will offer the industry and the FAA a very unique opportunity for longitudinal analysis to determine the outcome effects of implementation of the new science-based regulation. Appropriate measures will need to be identified, researched, and improved for operationally relevant recommendations to arise from such database queries, however.
This effort will also provide input into international and inter-agency efforts. The International Civil Aviation Organization (ICAO) has recently released new Standards and Recommended Practices (SARPs) relating to the management of fatigue experienced by flight and cabin crew. These SARPs provide the high-level regulatory framework for both prescriptive flight and duty limitations and FRMS as methods for managing fatigue risk. Additionally, other modes w/in DOT have implemented or will soon implement new hours of service (HOS) regulations with non-prescriptive approaches associated with mitigating fatigue and improving alertness in their targeted workforces, some of which require FRMS. 

Regulatory Link:


HR 5900, Airline Safety and Federal Aviation Administration Extension Act of 2010 SEC.  SEC. 212. PILOT FATIGUE. (a) FLIGHT AND DUTY TIME REGULATIONS. 

Notice 8900.131 issued on 8/12/10, outlines the process for submission and the details of what should be included in each carrier’s FRMP. Supporting InFO 10013 was issued on 8/12/10 and InFOs 10017 and 10017 SUP were issued on 8/19/10.
Final rule: 14 CFR Part 117; Flightcrew Member Duty and Rest Requirements.
AC 120-100, Basics of Aviation Fatigue. 

AC 120-103A, Fatigue Risk Management Systems for Aviation Safety.
AC 117-1, Flightcrew member Rest Facilities

AC 117-2, Fatigue Education and Awareness Training Programs

AC 117-3, Fitness for Duty 

Output:


Reports, AC revisions, educational materials, queried databases (including appropriate database structure characteristics or specifications), and recommendations utilized by AFS to support any and all of their goals and activities for better management of fatigue and improved alertness for pilots and flight attendants. This in turn improves the safety of the flying public.

Notes:


Among many other events, the catalyst for the FAA to re-engage in the fatigue topic was the Colgan Air, flight 3407 accident near Buffalo, NY on February 12, 2009. Since the Colgan accident, The FAA has readdressed the fatigue issue and has approached resolution with the development and implementation of new flight and duty time, and rest regulations. Additionally, on August 1, 2010, President Obama signed the Airline Safety and Federal Aviation Administration Extension Act of 2010, P.L. 111-216 (the Act). In section 212 of the Act, Congress directed the FAA to issue regulations no later than August 1, 2011 to “specify limitations on the hours of flight and duty time allowed for pilots to address problems relating to pilot fatigue.”

1) Criteria-Potential to Prevent or Mitigate Fatalities and Injuries:
1
1a) Rationale for Ranking:


Evidence: High – Previous accidents and incidents that are fatigue-related include: 2/12/2009 BUF Colgan Air DHC-8-Q400 50 fatalities; 8/27/2007 LEX Comair CRJ-200, 49 fatalities; 6/20/2007 Laramie Great Lakes BE-1900; 4/12/2007 Traverse City Pinnacle as NW AirlinkCRJ-200; 2/18/2007 CLE Shuttle America ERJ-170; 10/19/2004 Kirksville Corporate Airlines as American Connexion BAE-32, 13 fatalities; 7/26/2002 TLH FedEx B737-300; 12/16/2004 Oshwawa, Canada Air Cargo Carriers SD-360; 8/13/2004 CVG Air Tahoma CV-580, 1 fatality; 6/1/1999 Little Rock American MD-82, 11 fatalities; 5/8/1999 JFK American Eagle SF34; 1/22/1999 Hyannis Colgan Air (Part 91) BE-1900; 7/31/1997 EWR FedEx MD-11; 8/25/1996 JFK TWA L1011; 12/20/1995 Cali American B757, 160 fatalities; 11/12/1995 BDL American MD-83; 2/16/1995 KCI ATI DC-8-63, 3 fatalities; 7/2/1994 CLT US Air MD-82, 37 fatalities; 8/18/1993 GTMO Konnie Kallita DC-8; 4/29/1993 Pine Bluff Cont Exp EMB-120; 4/14/1993 DFW American DC-10; 2/15/1992 Swanton, OH ATI DC-8-63, 4 fatalities; 2/17/1991 CLE Emery DC-9-15, 2 fatalities; 5/30/1979 Rockland, ME Downeast DHC-6, 17 fatalities.
    Impact: High – The research requirement to conduct a comprehensive field study and targeted follow-on analyses (model validation, commuting, workload) would identify the relative objective improvements the new regulations have in preventing similar accidents and incidents.

b) Feedback:


2) Criteria-Identify and Analyze Emerging Threats:
1
2a) Rationale for Ranking:


    Evidence: Tracking FRMP data and FRMS proposals regarding the new regulation will provide an operational evaluation of the need to develop advanced methodologies for predicting hidden and emerging system safety risks. 

    Impact: High – Research allows the identification and tracking of pertinent FRMP and FRMS information/measures/data and issues regarding the sections of the new regulation that may not adequately mitigate fatigue. This project will have a high impact on better management of fatigue and alertness and contribute to a reduction in accidents and incidents.
2b) Feedback:


3) Criteria-Enhance Existing Safety Regulations and Standards:


1=Essential

3a) Rationale for Ranking:


Evidence: All projects associated with this requirement will support AVS by addressing the identification, collection, evaluation, and management of risk. Results will clarify safety performance parameters and potentially identify accident precursors. FRMP and FRMS are related methodologies that facilitate the identification of intervention strategies and optimizes resources to answer or respond to safety issues by definition of its interative process. Further analysis of previously acquired data, also provides a better understanding of the relative value of those data and contributes to improved decision-making for AVS.

    IMPACT - This requirement provides objective evidence of potential safety hazards and identifies needs for improvement of current regulatory interpretation and implementation of AC guidance material. The outcomes of this requirement (if successful) should have a positive impact on addressing potential deficiencies in the new regulations and/or to identify potential emerging threats to safe operations.

3b) Feedback:


4) Criteria-Prepare for New Technologies, etc.:
9=None

4a) Rationale for Ranking:


4b) Feedback:


5) Criteria-Answer Internal and External Drivers:
 1=Essential

Evidence: 

External Drivers: 
· The NTSB has listed fatigue within the top ten issues since the 1990s.

· The field study and comparative analysis supports Congressional HR 5900, Airline Safety and Federal Aviation Administration Extension Act of 2010 SEC.  SEC. 212. PILOT FATIGUE. (a) FLIGHT AND DUTY TIME REGULATIONS.
· The validation of predictive fatigue models supports the recommendations  for use within FAA AC 120-103A: Fatigue Risk Management Systems (FRMS) for Aviation Safety and also ICAO’s Standards and Recommended Practices (SARPs) of Annex 6 — Operation of Aircraft, Part I — International Commercial Air Transport — Aeroplanes regarding requirements for the development and implementation of fatigue risk management systems.

· The evaluation of the effects of pilot commuting practices on pilot fatigue supports the key recommendation of the National Research Council (2011). The Effects of Commuting on Pilot Fatigue. Committee on the Effects of Commuting on Pilot Fatigue, Board on Human-Systems Integration. Division of Behavioral and Social Sciences and Education. Washington, DC: The National Academies Press.

· The evaluation of flight attendant workload, voice, and other fatigue-related factors that interact with flight operations (e.g., flight schedules-time of day; duty times, trip pairings-routes/city-pairs; trip length-days per trip pairing; and work/rest patterns) further supports the congressional mandated research projects begun in 2008.

 Internal Driver:  The database development for tracking FRMS proposals and which sections of the new regulation are expanded for operations, supports Agency requirements associated with strategic objectives of the FAA Flight Plan to reduce accidents by identifying mitigating factors that would contribute to increased safety.

Analysis of new and previously acquired flight attendant field study data will improve the understanding of many of the factors measured during the flight attendant fatigue field study of 2010. AFS Cabin Safety Inspectors will benefit from these results to assist in their management of assigned duties, particularly in reference to any mandated fatigue management such as FRMP or optional FRMS procedures.

5b) Feedback:


6) Additional Justification (if none, add "None" to block:


SMS and relationship with research tasks
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