Regulatory Evaluations (RegEvals):

· accounting for the “accumulation” of previously adopted safety enhancements in determining the benefit of future accident avoidance

· accounting for the differences in fleet types when determining the benefit of future accident avoidance

The cost of avoiding a future accident is most often the primary benefit for operational rules mandating retrofit since the retrofit is usually justified by showing a reduced likelihood that a similar accident will occur in the future. However in determining the degree of benefit that a retrofit will provide, APO needs to account for previous rulemaking actions that also mitigate the likelihood that an accident similar to the accident that prompted the rulemaking action, will occur in the future. 

Airworthiness Directives (AD’s) are often issued to reduce the likelihood that a future similar accident will occur. AD’s generally either mandate inspections and/or equipment retrofit. If the airplane accident has a causal link to equipment malfunction, an AD is issued affecting other aircraft fleet types of similar design. Past examples include the JT8D Burner Can “problem”, the DC-10 hydraulic system “problem”, and the B757 Thrust Reverser “problem”. In such instances, subsequent operational rules and/or SFARs mandating OEM actions within specified deadlines were not issued. Within the past several years however, the FAA has not only issues corrective AD’s to address specific equipment malfunction concerns but they have also issued operational and re-certification design rules. Examples include the Fuel Tank System Design Review, Cargo Fire Detection and Suppression, Aging Aircraft Maintenance Program and the forthcoming Aging Wiring NPRM. The later rulemaking actions are susceptible to a “double count”, that is, counting the same fatalities twice as a benefit of avoiding a future accident unless the previous AD action is accounted for in determining future accident avoidance.

Considerations in avoiding a “double count” of accident fatalities as a result of past similar regulatory actions.

In determining whether a proposed operational rule provides additional benefit of future accident avoidance, the RegEval process needs to quantify the value of past FAA regulatory actions that also address accident causation. Generally past FAA regulatory actions are AD’s. If specific ADs do not totally address the probability that a similar accident may not occur in the future, then an operational rules may provide a positive safety benefit. First however the benefit provided by past ADs must be quantified.   For example, in determining the benefit of the Fuel Tank System Design Review rule, there were numerous AD subsequently issued against the similar fleet types. What then is the probability that a similar accident (fuel tank explosion) may occur in an unrelated fleet type and in the fleet type modified by past AD action? An industry ARC quantified the relative risks of a future fuel tank explosion for airplanes with wing tanks, center tanks and center tanks with adjacent heat sources (air conditioning pack). Had APO conducted a similar analysis for the Fuel Tank System Design rule, FAA AFS may have proposed a completely different rule than what was ultimately adopted.

RECOMMENDATION: APO should always account for past rulemaking actions in determining benefits of future accident avoidance.

Considerations in avoiding a “double count” of accident fatalities as a result of past regulatory actions that mitigate the probability of an accident in general.

Within the last 10 years there has been a significant reduction in the number of fatal commercial aircraft accidents. In determining the benefit of operational and design review rulemaking based on future accident avoidance, the RegEval process should also account for the overall improvement in the aviation safety record. This may take the form of a safety improvement “factor” as a way of accounting for these progressive changes in determining whether a future accident may occur, or the accident analysis should not look back more than 10 years. 

An analysis that looks back at an accident record during the last 10 years is generally reflective of the current fleet since new aircraft designs generally do not change within a relatively short time. A 20 year look back analysis will not accurately reflect the fleet accident rate however because of the significant differences in accident rates between the two periods. 

RECOMMENDATION: APO should not look back more than 10 years in determining the benefits of future accident avoidance to partially account for the overall improvement in aviation safety.

Considerations in addressing the likelihood that accident avoidance occurs in equal probability when various fleet types are affected. 

The RegEval process should also account for the safety risk differences among the various airplanes type affected by operational and design review rulemaking.

In each instance, the RegEval’s were developed to justify the expense placed upon the total industry as a result of a single accident that may be avoided in future operations. The RegEval process assumes that a single event will occur with equal probability in other airplane types in spite of their design differences. 

A proposed operational rule will likely affect many different aircraft types. An analysis that accounts for each and every type of aircraft may be impractical. However an analysis that accounts for only one average aircraft when many aircraft types are affected, is too generalized and will likely result in a benefit analysis that for a significant number of airplane types, may be disproportionate. 

Aircraft can generally be grouped according to payloads. For example if a Part 121 rule is proposed, a cost benefit analysis that distinguishes between 50, 150 and 300 passenger seat airplanes fairly typifies all the aircraft that are affected, i.e., the regional, narrow body and wide-body aircraft. If the analysis is based only on a 150 seat aircraft however, the benefits analysis will overstate the benefit for the 50 seat aircraft and understate the benefit for the 300 seat aircraft. 

A good analysis to review and see a disproportionate benefit analysis is the Fuel Tank System Design Review rule (Amendment 121-282). The Benefit Analysis constructed an "average" air carrier flight with 130 passengers and a crew of 7 onboard and determined that avoidance of just one accident within the next 10 years would result in the saving of 137 lives. At least three accidents would have to be experienced by the regional fleet however to see a comparable benefit. After the rule was adopted an industry ARC on Fuel Tank System Design determined that the risks for potentially having a fuel tank explosion accident in the future differed between airplanes having center fuel tank with a nearby heat source, airplanes with center fuel tank having no nearby heat sources and  airplanes with just wing tanks. Had the cost benefit analysis been determined based upon the location of fuel tanks and incorporation of AD’s applicable to fuel tank system design, the applicability of the rule would have been considerably less than what was adopted. 

Operational rules affecting many fleet types will likely have risks of a future accident occurring varying among the fleet types. Nonetheless that there is a risk that a similar accident could happen, may exist in all fleet types. A cost benefit analysis that more accurately depicts these different risks among the multiple airplane types (based upon payload) should ultimately lead to rules that provide multiple compliance periods. AD’s of course provide specific compliance periods for different fleet types, so why should it be unusual for an operational rule to provide multiple compliance periods? The FAA has been reluctant to do this in the past most likely because of the “one level of safety” premise. However this premise is not applicable when the risks of a future accident are shown to vary among the various fleet types. 

AFS adoption of rules that provide different compliance periods for different fleet types will obviously benefit industry but will benefit the FAA as well. The recent retrofit rule on enforced cockpit doors illustrated how difficult it was for FAA to certify design standards among the varying fleet types in order to meet one compliance deadline. Staggered compliance periods among the different fleet types will greatly ease the FAA’s workload in approving different design standards.

RECOMMENDATION: APO should account for the varying fleet types to avoid a disproportionate benefit analysis. For a Part 121 operational rule, separate analyses should be developed for the regional, narrowbody and widebody fleets when each fleet type has different risks of a potential future accident. 

