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DEPARTMENT OF TRANSPORTATION SUPPLEMENTARYINFORMATION." through September 30. 1969.These
airplanes have an expected lifespan

Federal Aviation Administration Regulat6ry History well into the next century.
These amendments are based on The past rule allowed these derivative

14CFR Parts 91,121, 125, and 135 Notice of Proposed Rulemaking (NPRM} airlanes to operate with flight recorder
[Docket No. 24418; Amendment Nos. 91- No. 85-1, published in the Federal -technology that dates back to the 1950's.
199, 121-191, 125-8, and 13S-23] Register on January 6, 1985 (50 _ 949). In the past, cockpit voice recorders and

All comments received in response to flight recorders were not required of the
Flight Recorders and Cockpit Voice NPRM No. 85-1 were considered in Commuter airline industry based on the
Recorders adopting these amendments, premise that the level of passenger

AGENCY:Federal Aviation Background service was not sufficient to justify
installing these recorders. Increased

Administration (FAA), DOT. For those operations conducted under operation of the short-to-medium-range
ACTION:Final rule. Parts 91 and 125 of the Federal Aviation airplanes by the commuter airline

Regulations (FAR), there are no industry, however, has placed them
star,my: This amendment requires requirements that either a flight recorder actuarially in a more severe operationalimproved (digital) flight recorders with or a cockpit voice recorder (CVR}'be
additional data parameters for airplanes installed. HoweVer. in the interest Of environment than airplanestype
type certificated before 1969 and safety, the Federal Aviation certirficated through September 30, 1969.
operated in Part 121 operations. Review Administration {FAA) has always creating the need for additional data
of National Transportation Safety Board encouraged the installation of approved collection.
accident/incident files for lanuary 1983 flight recorders and approved cockpit Discussion

to February 1986 revealed the high voice recorders in airplanes used in This amendment revises § 91.35 and
failure rate of the metal foil flight those operations.
recorders. The data revealed that 37 Section 121.343 of the FAR requires adds a new § 125.202 that specifies that
recorders {48 percent} had one or more operators to equip each turbine-powered the Administrator will not use the
malfunctioning parameters preceding airplane and each airplane certificated cockpit voice recorder record in any
the accident/incident preventing the for operation above 25.050 feet with an civil penalty or certificate action. The
recording or readout pertinent data. As approved flight recorder. For airplanes purpose is to encourage operators to
a result, post-accident flight recorder having an original type certificate issued voluntarily install cockpit voice
examination cannot be relied upon to through September 30. 1989. the flight recorders in airplanes that are used in
provide accident investigators with recorder parameters must include time. those operations where they are not
sufficient information to accurately altitude, airspeed, vertical acceleration, required. The installed equipment must
assess the causal interrelationship heading, and radio transmission keying, be approved and must continue to meet
between man, machine,and Airplaneshavingan originaltype theairworthinessrequirementsunder
environment.The requirementofa certificateissuedafterSeptember 30, which theairplaneistypecertificated
digitalflightrecorderwithadditional 1969,arerequiredtohave additional and operated.
dataparametersisdeemed theminimum flightrecorderparametersindicating Thisamendment substantivelyrevises
standardnecessarytoensurethatallof pitchattitude,rollattitude,side-slip §§ 121.343and 135.151.For operations
theunderlyingcausalfactorsofan angleorlateralacceleration,pitch-trim conductedunderPart121,thisrule
accidentareidentified.The amendment position,controlcolumn orpitchcontrol requiresretrofittingallairplanestype
alsorequirescockpitvoicerecorderson surfaceposition,controlwheel orlateral certificatedthroughSeptember 30,1969
newly manufacturedmultiengine,
turbine-poweredairplanescertificated controlsurfaceposition,rudderpedalor (currentlyusinga six-parameterfoil-

yaw controlsurfaceposition,thrustof typeflightrecorder},witha six-
to carry six or more passengers, each engine, position of each thrust parameters digital flight recorder within
requiring two pilots by type certification reverser, trailing edge flap, or cockpit 2 years from the effective date of the
or operating rules for those operations flap or cockpit flap control position, amendment. In addition, these flight
conducted under Part 135. The The CVR provisions for Part 121 recorders must be upgraded to 11-
amendment also specifies that for those operators require a CVR for each large parameter digital flight recorders within
operators conducting operations under turbine-powered or large pressurized 7 years after the effective date of thisPart 91 and Part 125 that have installed

airplane with four reciprocating engines, amendment. The 11 parameters consist
approved cockpitvoicerecorders,the Part135 doesnot requireoperatorsto ofthosecurrentlyrequiredplustheAdministratorwillnotuse therecordin

have flightrecordersbutdoes require following:{1}Pitchattitude;{2}roll
any civilpenaltyorcertificateaction, turbojetairplanesconfiguredtocarry attitude;{3}longitudinalacceleration;{4}
These amendments were based on controlcolumn orpitchcontrolsurface

tenpassengersormore tohave a cockpit position;and {5}thrustofeach engine.recommendationsfrom a study voicerecorderinstalled.

conductedby Trans Systems Sincetheseprovisionswere adopted, They arerequiredtoperformwithinthe
Corporationand a number ofsafety therehas been a dramaticchangeinthe ranges,accuracies,and recording
recommendationsby theNational aircarrierindustry.Deregulationhas intervalsspecifiedinAppendix B ofPart
TransportationSafetyBoard. contributedtothatchangeby allowing 121.
EFFECTIVEDATE: May 26, 1987. existing Part 121 carriers to pull out of All newly manufactured airplanes
FORFURTHERINFORMATIONCONTACt. short-to-medium-range markets, thereby having an original type certificate issued
Frank Rock, Federal Aviation creating a demand being filled by a through September 30. 1989. are required
Administration, Office of Airworthiness, rapidly expanding commuter airline to have 17-parameter digital flight
Aircraft Engineering Division, Technical industry. To meet the equipment needs recorders installed after 2 years from the
Analysis Branch. AWS-120, 800 of the expanding commuter airline effective date of this amendment.
Independence Avenue, SW., industry, manufacturers have developed The requirements for airplanes type
Washington, DC 20591; telephone {202) new fuel-efficient airplanes, including certificated after September 30, 1969, do
267-9567. derivatives of airplanes type certificated not change except for the substitution of
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longitudinal acceleration for lateral Allied Pilots Association, ai_p_ne and poweredsircraft_perated under Part
acceleration, rotorcraft manufacturers, etc. Of the 15 135 would provide helpful accident

For those operations conducted under industry recommendations, 5 remain investigation information. However, the
Part 135, the amendment requires the open {A-82--101 through -105). FAA continues to believe that the
installation of a CVR for all maltiengine. Of the 38 NTSB recommendations benefits of such regulation would not be
turbine-powered airplanes certificated issued to the FAA, 26 recommendations communsurate with the associated
to carry six or more passengers and are "CLOSED" through FAAJN'I'SB staff costs.
requiring two pilots by certification or coordination and 12 recommendations In its comments to the docket, the
operating rules, that are newly remain in an "OPEN" status. The FAA is NTSB states that the rule does not
manufactured 2 years from the effective continuing to address these remaining 12 provide flexibility to accommodate
date of this amendment. "OPEN" recommendations. The advancing technology. The FAA agrees
"Manufactured"means when the followingisa summary ofthe"OPEN" thatchangesinaeronauticaltechnology

airplaneinspectionacceptancerecords recommendations thatarementioned in may atsome futuredaterequirechanges
reflectthattheairplaneiscompleteand theNTSB's comments tothedocket, tothisrule.However, toissuea rulethat
meetstheFAA-approved typedesign Recommendations A-82--_7and -108 includesthedegreeofflexibility
data.An airplanemanufacturedand recommend requirementsforimproved necessarytoaccommodate future
thenplacedintostoragepriortosaleis CVR's and flightrecordersforrotorcrafi technologythatisnotpresentlydefined
consideredmanufacturedon thedateit and arebeingdealtwithunder a isimpracticable.When new design
iscompletedpriortobeingplacedin separaterulemakingaction, featuresareidentified,theFAA can and
storage. Recommendation A--8_106 willevaluatethem duringdevelopment

recommends thedevelopmentofa ofthetypecertificationbasisand take
Discussion of Comments technical standard order (TSO} for whatever actions are necessary to

In response to NPRM No. 8,5-1, the CVR's and fiight recorders. Proposed maintain the required safety level. If
FAA received comments from 29 TSO-Cl11, which contains standards for additional parameters or interfaces
interested persons. The majority of the CVR and flight recorders and combined between electronic systems call for
comments received express opposition CVR's/flight recorders, was published in special requirements, they will be issued
totheproposalsbasedupon thecosts theFederalRegisteron April12,1985. asappropriate.Consistentwith
involvedincomplyingwiththeproposed The finalversionoftheTSO ispresently rulemakingpolicyand as experienceis
requirements.More specifically,most of undergoinginternalFAA coordination gainedwithsuchfuturenovel
theoppositionisdirectedtothedigital priortoissuance.
flight data recorder proposals. Recommendations A-82-064 throu8h technologies, consideration will be given

The proposals in NPRM No. 85-1 -066 recommend that flight recorders to revising the appropriate rules. In the
address three issues: {1] Recorder currently required on fixed-wing aircraft new. fly-by-wire aircraft control system
information to be used only for accident operated under Part 121 be improved design, the one-to-one correlation from
investigation purposes: (2) digital flight and that such aircraft manufactured crew input to the resulting control
data recorders in specific airplanes after a certain date be equipped for system response does not exist. That,
operated under Part 121 of the FAR; and flight recorders with additional and other new design features, may
{3) cockpit voice recorders in specific parameters, require the FAA to propose and adopt
newly manufactured airplanes operated Recommendations A-82---107 and -109 additional parameters to be recorded,
under Part 135 of the FAR. For through -111 recommend that turbojet over those currently required by the
discusssion and analysis purposes, each fixed-wing aircraft certificated for six or operating rules.
issue will be addressed separately, more passengers not now required to The NTSB Continues to urge that the

In its comments on NPRM No. 85--1, have CVR's or flight recorders be FAA initiate further rulemaking to
the National Transportation Safety required to have CVR's and flight require flight recorders in multiengine,
Board {NTSB) statesthattheFAA has recorderswithadditionalparameters, turbine-powered,fixed-wingairplanes
notentirelysatisfiedtheintentofallits Initscomments tothedocket operatedunderPart91 or125,A careful

safetyrecommendationsmade tothe regardingRecommendations A--82-064 reviewofthebenefitsrequiredtooffset
FAA concerningenhancement offlight through--066,theNTSB requestedthat thecostofrequiringflightrecordersin
recorderstandardsrequiredtoprovide theFAA reconsideritsactionon theclassofairplanesrecommended by
adequatedata foraccidentand incident Recommendation A-82-066 and require theNTSB operatingunderPart91or125
investigationpurposesand identifiessix 32parametersforflightrecorderson shows thattheanticipatedbenefitswill
specificshortcomings.Alltheissues newly manufacturedfixed-wingaircraft not supportsuch arequirement.The rule
raisedby theNTSB initscomments to operatedunderPart121.The FAA has does encouragetheinstallationofsuch
NPRM No. 85-Ihad been forwarded determinedthatan increaseinthe equipmentby statingthatflightrecorder

previouslytotheFAA asNTSB safety requiredparametersto17representsan recordswillnotbe used by the
recommendations.These issueswere appropriatebalanceofcostsand Administratorinany civilpenaltyor
consideredinthedevelopmentofthe benefits, certificateaction.
NPRM and have been addressedby Initscomments tothedocketon Initscomments tothedocket,the
FAA formalresponsestothe Recommendations A--82-I07and -109 NTSB statedthatitwas disturbedthat
recommendations,theNPRM, Orthe through-111,theN'TSBacknowledged theFAA has not takentheinitiativeto
preamble tothisrule. thattheFAA has satisfiedits proposerulemakingconsistentwith the
Since1967,theNTSB has issueda recommendationwithrespecttoCVR standardsrecentlyadoptedby the

totalof53 recommendationsregarding requirementsforaircraftoperating InternationalCivilAviation
CVR's and flightrecorders.Of thistotal, underPart135.The NTSB urgedthe Organization{ICAO).Thisamendment
38recommendationswere forwardedto FAA torequireflightrecordersforall isconsistentwiththerecent
the FAA. The remaining 15 multiengine turbine-powered aircraft Amendment 17 to ICAO Annex 6, Part I.
recommendations were issued to operated under Part 135. The FAA The NTSB, in its comments, intermingles
industry groups such as U.S. air carriers, agrees with the NTSB that requiring ICAO "requirements" and ICAO
the Air Line Pilots Association, the flight recorders onmultiengine turbine- "recommendations." Requirements are
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binding on the ICAO member states, digital types may not be realistic. The Aviation Organization (ICAO)
while recommendations are not. This commenter asserts that the assumption requirements (32 parameters) applicable
amendment is in full agreement with the was made that the new digital recorders to airplanes over 60,000 pounds. The
ICAO requirements in § 6.3 of Annex 6 would be directly interchangeable with FAA evaluated these issues in the Trans
and in many respects is in agreement existing foil-type recorders in all Systems study while preparing the
with the ICAO recommendations in that installations. Although many metal foil- notice and concluded that based on the
section. Attachment D to ICAO Annex type recorders in service are packaged information available at that time, the
6, Part I, contains detailed flight in rectangular [standard V2 Air proposals were the most cost beneficial
recorder guidance to member states. In Transport Rated (ATR) long) containers, in terms of accident prevention through
that attachment, ICAO recommends the almost 1,400 Lockheed Model 109C accident investigations. It should also be
32-parameter flight recorders for certain metal foil-type recorders packaged in a pointed out that the final ICAO
types of airplanes. The FAA agrees with spherical container have been delivered document addresses only new
both ICAO and the NTSB that more data to customers, and many are still in certificates of airworthiness issued after
is always preferable and also agrees service today. This commenter also 1989. The comment is outside the scope
with the ICAO position that the recommends that the two-phase (2-year/ of the notice, and there is insufficient
increased data parameters be 7-year) plan be replaced with a single- justification by the commenter to issue a
recommendations and not required phase program for incorporation of the supplemental notice that addresses the
parameters. The FAA believes that the 11 parameter recorder and that the time recent ICAO standards. The FAA
parameters specified in this amendment limit for completion be compatible with concludes that the existing air carrier
are sufficient to identify accident existing airline maintenance cycles. The fleet of 2,000 plus transport category
probable cause and that the additional FAA recognizes that the Lockheed airplanes do need the new digital type
parameters(up to 32) have not been Model 109C recorder is configured 11-parameter recorder, and this
shown to be cost beneficial, differently from the standard 1/2ATR regulatory action should proceed.

Recorder Informat/on for Accident long container but still believes that the Another commenter agrees with the
Investigation 2-year phase-in period, with proper proposals and believes they are

planning, is sufficient to reconfigure the necessary to ensure that adequate data
One commenter supports the mounting rack for installation of the new is available for accident investigations.

proposed amendments to § §91.35 and recorder. The commenter contends that in the
125.202. A second commenter opposes Two commenters, while supporting affected airplanes, there will be
the amendments, contending that the the proposed rule. believe that the adequate room. and little weight penalty
FAA should use the data as necessary requirements should be further for the digital flight recorder to be
to improve piloting skills. The FAA does expanded to maximize the information installed and serviced without difficulty.
not agree that the Administrator should available from accident investigations The FAA agrees with these comments.
use the cockpit voice recorder record in and contend there is sufficient One commenter states that the

any civil penalty or certificate action. As justification to require all airplanes requirement for converting to a 6-
stated in the notice, the purpose is to operated under Part 121 and type parameter digital recorder should be
encourage operators to voluntarily certificated through September 30, 1969, deleted as it is unlikely to enhance
install cockpit voice recorders in to be upgraded to the 17-parameter
airplanes where they are not required, digital recorder within 2 years from the accident investigation to any extent and
The information from the record is to effective date of the amendment. The recommends requiring the 11-parameter
determine the cause of the accident and FAA agrees that 17 parameters would recorder in 7 years. The FAA does not
not to place blame. Improvement of derive more information from the agree because adequate time has been

allotted for foil-type recorders to be
piloting skills can be obtained by accident. However, the 11 parameters
current requirements, such as the required for the aircraft type-certificated replaced and then expanded to the 11-
biennial flight checks, through September 30. 1969, via the 2- parameter recorder without undue

Digital Flight Data Recorder step program will enhance the accident hardship in the airline industry.
data available to investigators with Research of the National Transportation

The FAA received seven comments minimum cost and out-of-service time Safety Board (NTSB) records indicates
supporting the notice as it relates to the for the airplane. The FAA does not that 48 percent of the recorders
digital flight data recorder proposals, believe that the additional 6 parameters recovered from accidents or incidents

One commenter contends that any will pro_,ide the safety benefit necessary were not functioning. The foil-type
airline retrofit requirement can be to offset the additional cost. Both recorder would likely increase in failure
satisfied by equipment currently in commenters are of the opinion that all rate over the 7-year period, resulting in
production and agrees with the FAA's airplaffes involved in Part 135 increased inspections, decreased time
estimates of equipment costs. This operations should be required to carry between overhaul, and possible increase
commenter asserts that his estimate of the digital flight recorders within 2 years in FARmaintenance violations, as well
maintenance cost savings to airlines from the adoption of the amendment, as not having the data available in the
which replace foil recorders with digital One of the commenters also questions event of an accident or incident. There
flight recorders reflects a savings of the use of a single parameter for is a definite need to replace the foil
$600,000 annually based on a 100- measuring engine thrust and believes a recorders as soon as possible.
airplane fleet, more accurate method is to measure the In addition to the above, the FAA

Another commenter agrees with the NI speed and fuel fl0w for each engine, received 18 responses to the notice
requirement to ,replace metal foil-type The FAA Considers these issues to be expressing opposition to the digital flight
recorders with digital types because outside the scope of this current recorder proposals on the basis of the
accident investigation would be rulemaklng action, economic impact of complying with the
simplified and accomplished with One other commenter considers the proposed requirements. Five
greater accuracy but expresses concern 17-parameter digital recorder asbeing commenters provided estimated cost
that the 2-year period for replacement of too limited end not consistent with figures for retrofitting their CV-580
existing-metal foil-type recorders with recently adopted International Civil turbopropeller airplanes to comply with
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theproposed requirements.These proposal.Thiscommenter didnot $50,000perairplaneforcomplyingwith
estimatesrangedfrom $14,000to$50,000 provideany informationordata to the proposedrequirementwould be
perairplanemodification.Estimated supportthisopposition.The FAA does significant.However, no informationor
costfiguresthatwere providedforother notagreewiththiscommenter, datawas providedtoshow how this

models ofairplanescame withinthe One commenter contendsthefoil-type figurewas derived.Most prudent
above low and highestimatesper flightrecordersare satisfactoryforthe operatorswillnotincurtheseextremely
airplanemodification.Inaddition,one olderturbopropeller-drivenairplanes highcoststocomply withthisfinalrule.
commenter notesthattheFAA becausetheirdesignand operating The basisforthisconclusionis
estimatedcostsinthenoticedidnot environmentissufficientlydifferent explainedinthesectionofthe
considerthelossofvalueon currently from thatofturbojet-poweredairplanes, regulatoryevaluationdiscussingFAA's
owned flightrecorders,and this The FAA does notagreethatthefoil- responsetothesecomments. A pilot-
commenter estimatesthisvalueat$6,000 typerecorderisadequateinthecurrent inducedaccidentcan occurany time
perrecorder.With thelossof$6,000per accidentinvestigationenvironment withany airplane,and theaccident
recorderadded tohisestimate,this becauseoftheinaccuraciesthatcan historyofa specificairplanetypeshould
bringsthetotalestimatedcostto occurbetween theroutinemaintenance notbe a basisforexclusionfrom this

approximately$9,500below theaverage timesand theoperationscheckbefore regulation.Every accidentmust be
ofthelow and highestimatesabove, flight.A recentreviewofNTSB accident evaluatedtodeterminetheprobable
Anothercommenter statesthathe has fileshas found theinservicefailurerate causeand relatedevents,and these

observeda priceincreaseperflight ofthefoilrecorderstobe unacceptable, typesofairplanesareoperatedin

recorderofapproximately$6,000to Severalcommenters statethatmany sufficientnumbers inpassengerservice
$6,000sincetheissuanceofNPRM No. oftheolderaffectedairplaneswilllikely torequirethesame accident
85-I.To properlyrespondtothese be retiredshortlyaftertheanticipated investigationtoolsas otherPart121
comments,theFAA has prepareda effectivedateinearly1987.The FAA airplanes.
detailedcostestimateusingthelatest doesnot agreethattheolderairplanes One commenter recommends that
availableinformationinitsRegulatory shouldbe exempted becauseofa airplanestypecertificatedpriorto
Evaluation,and theFAA considers supposedearlyretirementfrom service. January1,1958,be exempt fromthe
thesecoststhemost realisticin Certainoperatorsmay retiretheir proposedrequirements.The FAA does
determiningthecostofcompliancewith affectedairplanesfrom theirfleets,but notagreewith thisrecommendation,
the final rule. these airplanes most likely will be in because every accident must be

The NTSB suggests the addition of service with other operators, and the adequately investigated to determined
longitudinal acceleration as a requirements will continue to be the probable cause and identify actions
parameter. The NTSB contends that applicable. Because the airplanes to prevent accidents of that nature.
longitudinal acceleration is vital for comply with the new rules, the operator One commenter contends that the
determiningtheeffectofwind shear, has a more marketableand valuable estimatednonrecurringcostforthe
braking,and airplaneperformanceand airplaneatthetimetheairplaneis proposed2-phaseretrofitofdigitalflight
isa much more significantparameter placedon themarket.The FAA does recorderson itsassociation'smember
thansome otherspresentlyrecorded, agreethatan airplaneinservicefora fleetis$49.5millionfor2,000airplanes,
The NTSB isresponsiblefordetermining considerablelengthoftimemay be notcountingcash lossdue toout-of-
theprobablecauseofand contributing consideredtohave a low probabilityof servicetime,and contendsthatthe
factorstoan accidentand istheprime operationaland mechanical"surprises." FAA's costestimatesareinconsistent.
useroftheflightrecorderdata.The FAA However, unanticipatedeventssuchas Furthermore,thiscommenter asserts
agreeswiththeNTSB thatthe fatiguemay stilloccurand human factor thattheFAA's statedbasisforthe
longitudinalaccelerometerisnecessary informationisrelevantinaccident proposedruleisbasedupon erroneous
inidentifyingthecontributingfactorsto investigationsinvolvingoldand new informationand speculativeestimatesof
an accidentorincident,and has airplanesalike,A digitalflightrecorder future"unknown hazards"thatwould
changed therequirementsforthe11- asan investigativetoolwillprovide be identifiedby theexpanded parameter
parameterrecorderby substituting insightintotheseissues, digitalrecorders;thattheFAA didnot
longitudinalaccelerationforpitchtrim One commenter,an all-cargucarrier presentany datathatconclusively
forthepost-September30,1969, operatingunderPart121withnineCV- shows thattheprobablecauseofany
certificatedairplanes.Inaddition,the 580 airplanes,statesthattheadditional U.S.aircarrieraccidentcouldnotbe
FAA has substitutedlongitudinal costtocomply withtheproposed determinedbecauseoftheuseof6-
accelerationinplaceoflateral requirementswould createa serious parameterfoil-typerecorders:and that
accelerationfornewly manufactured financialhardshipon thecompany. This properlymaintained6-parameterflight
airplanes.The FAA has reviewed type commenter contendsthat:The recent recordershave not servedtheindustry
designdataforairplanesaffectedand accidentdataforCV-50 airplanesdoes and Government wellindeveloping
findsthatotherthanthereconnectionof notjustifyany need tochange thetype accidentpreventionmeasures.This
wiring at the tri-axis accelerometers in of flight recorder in use: the CV--580 commenter recommends the notice be
the post-September 50, 1969 airplane, airplane design and operating withdrawn because of the lack of
and the substitution of a longitudinal environment has not changed in the past adquate justification presented by the
accelerometer for pitch trim synchro or 25 years: and, the additional parameters FAA. In addition, this commenter
a potentiometer in the ll-paramater and significant additional cost have not recommends that if the FAA decides to
airplane type certificated through been justified on a cost versus flight require the improve flight recorders
September 30.1969. thesechangesare safetybenefitbasis.Furthermore.this regardlessoftheairlinesafetyrecord,a
notsignificant, commenter contendsthatthecostto single-stepprogramthatprovidesat
Anothercommenter opposesthe retrofitthedigitalflightrecorderinhis least7yearsforaccomplishmentwould

digitalflightrecorderproposalbut does CV_ airplanescouldeasilyrun as minimizetheimpacton theairlines.
notoperateany airplanesthatrequire highas$,150_000.The FAA recognizes FurthermOre.theFAA shouldreevaluate
modification to comply with the that this commenter's contention of its cost versus benefit estimates using
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economic data presented in this Another commenter suggests economic evaluation addresses the
response and by other commenters. The replacement of the foil-type recorders increase.
FAA has reevaluated the cost data. and with digital types on an attrition basis Another commenter contends that the
the Regulatory Evaluation reflects these and contends that the price increase of purpose of cockpit voice recorders is to
changes. With respect to the basis for 100 percent in the last 3 years for the foil fix the blame for an accident or incident.
this rule change, experience has shown medium will achieve this objective. The The FAA does not agree because the
that unexpected accident scenarios and FAA does not agree, because there is no purpose of the recorder is to determine
unusual combinations of circumstances assurance of attrition as suggested, and the probable cause of the accident, and
will occur, no assurance that digital flight recorders this should not be construed to mean

Another commenter, while not will be installed within a reasonable "fix the blame." The same commenter
opposing the proposal, recommends period of time, Furthermore, the FAA asserts that some 80 percent of all
deleting the 6-parameter step in the has no way of controlling flight recorder accidents are caused by pilot error but
program and recommends going directly prices, provides no basis for this assertion. The
to the 11-parameter digital flight These amendments are based on a FAA does not agree with the 80 percent
recorder requirements, because the 2- number of NTSB recommendations and figure recognizes that a significant
year implementation period for retrofit a study conducted by Trans Systems number of accidents can be attributed to
is considered unrealistic. This would Corporation, completed in May 1983 for pilot error. Finding a pilot's action or
permit installations to coincide with the FAA Office of Aviation Safety, inaction as a causal factor in an
maintenance schedules. This commenter entitled "Cockpit Voice and Flight Data accident or incident is not intended to
also states that the notice assumed that Recorder Evaluation." The study be the same as "fixing the blame."
foil-type recorders are apparently evaluated a number of CVR/flight One commenter contends that most of
interchangeable with digital types in all recorder equipment requirements and the airplanes to which this rule wouldoptions, one of which was the adoption apply operate in a very limited
cases and states that the digital flight of all NTSB recommendations. The environment or portion of the airspace
recorders and the spherical configured Trans Systems study is available in the and that there is insufficient time to
foil-type are not, in fact, directly Public Docket for review. Copies of the record much voice communication when
interchangeable as assumed. As FAA replies to NTSB safety a problem arises. The commenter further
previously stated, the FAA does not recommendations concerning CVR's/ contends that the cause of most
agree that the implementation program flight recorders are available from the accidents in this area is probably pilot
should be lengthened or that the Z-year FAA Office of Aviation Safety. error during takeoff and landing and
implementation program is unrealistic, doubts that the addition of CVR's would
This commenter presented no Cockpit Voice Recorder shed any new light on the cause or
information to support this assertion. The FAA received 16 comments in circumstances surrounding any
The FAA has reevaluated the time response to the cockpit voice recorder accident. The FAA does not agree that
frames for implementation against the proposal, with g commenters opposing there is insufficient time to record
availability of modification kits and/or the proposal and 7 commenters meaningful voice communications. It is •
digital recorders necessary for expressing support, not the quantity but rather the quality of
complying with these requirements and Three commenters contend that the such data that may determine the cause -?i
continues to find them achievable and requirements should apply only to those in the relationship between the pilots,
realistic. Further, a slight additional cost turbined-powered airplanes with a the airplane, and the operating
for replacing the spherical foil recorder seating configuration of ten or more, environment at the time of an accident.
with the rectangular digital recorder is excluding pilot seats. One commenter Also, it is not just the voice
reflected in the revised Regulatory states that no rationale is given to communications that are useful in
Evaluation, reduce the number to six and that, determining a cause but all recorded

One commenter recommends that historically, the dividing line has been noise, i.e. switch actuation, engine
§ 121.343[c)(6)and [d)(6) be changed to ten passenger seats. The FAA does not revolution, aural warnings, etc. •
indicate that radio communication either agree with the increase to ten because One commenter asserts that the
to or from Air Traffic Control (ATC] is of the large number of small airplanes cockpit voice recorder would not add to
acceptable. The FAA the intent was to that operate with between six and nine the level of safety of a flight, and its
record the airplane transmitter keying passengers and that are required by Part only benefit, that of aiding accident
which would be to ATC. The rule has 135 to have two pilots for conducting investigation, is abstract and unproven.
been changed accordingly. This Instrument Flight Rules operations with The FAA agrees that the CVR does not
commenter also recommends that the those airplanes, add to the level of safety of a specific
word "large" be added before the words The NTSB's recommendation, which flight but does not agree that the
"turbine engine powered" in § 121.343(b) was used as the basis of the Trans usefulness is abstract and unproven.
to clarify that the requirement applies Systems Corporation study, was about There are years of experience with
only to large airplanes. The FAA does the number of accidents involving six- cockpit voice recorders in Part 121
not agree this change is necessary, passenger turbine-powered, multiengine aircraft that attest to the benefits to be
because all airplanes operated under airplanes in air taxi and corporate/ derived from the recorders.
Part 121 must be type certificated in the executive operations in which the Another commenter contends the
transport category and the FAA is not accidents circumstances remain proposed rule is discriminatory since
aware of any small airplanes, weighing unknown, many small multiengine airplanes that
less than 12,500 pounds maximum One commenter asserts that the not turbine powered are certificated to
certificated takeoff weight, being increased fuel consumption to carry carry more than six passengers. The
operated under Part 121. If small these recorders should be considered in FAA does not agree that the rule is
airplanes do in the future operate under the economic evaluation. The FAA discriminatory.
Part 121, the FAA sees no reason to treat agrees that the increased fuel cost One commenter asserts that an
them differently from large airplanes, should be added in the analysis, and the operator should be given the option of

h.

000076DA-07



_:_ Federal Register / Vol. 52, No. 57 / Wednesday. March 25, 1987 / Rules and Regulations 9627

installing a flight recorder instead of the that the maximum cost for any of the expenses are already included in the
cockpit voice recorder because more various options, including laborand labor rates charged to customers. The
information may be obtained from the signal sources, would be approximately FAA has used a $40 labor rate in its
former. As a regulatory proposal, this $22;000 per airplane. Comments have evaluation of the final rule, slightly
comment is outside the scope of the been received arguing the FAA's costs higher than the $35 value used for the
notice, were significantly underestimated and notice.

Three commenters contend that the that compliance costs could exceed Other factors may affect the
CVR has proven to be an invaluable tool $50,000 per airplane, more than twice compliance costs of the rule. not all of
in accident/incident investigations and FAA's highest estimate. Further, which may necessarily have been
that it would be prudent to require a commenters also state that additional identified by the FAA or the
CVR for any multiengine, turbine- costs would result because airplanes commenters. Installation labor may in
powered airplane operating under Part would need to be removed from service some instances exceed FAA estimates.
135 with two pilots and carrying six or to accomplish the retrofit; that the two- or, as one commenter argued, recorder
more passengers regardless of the date phase approach (initial digital recorder manufacturers may increase their prices
of manufacture of the airplane. The FAA retrofit within 2 years followed by the following implementation of the rule
evaluated this issue in the Trans upgrade to 11 parameters within 7 years) (which the FAA does not expect to be
Systems study while preparing this would result in higher compliance costs much of a problem because of
notice but concluded that the estimated than a one-phase approach because competition among manufacturers).
costs would exceed the potential airplanes would need to be taken out of However, to allow for these
benefits if all multiengine airplanes are service twice: that design certification contingencies, the FAA has performed a
included, costs had been omitted; and that many sensitivity analysis on its cost estimates.

spherical foil recorders were still in This enables comparisons to be made of
Regulatory Evaluation service that would create special the potential effects variations in the

The FAA has completed a detailed installation problems when replaced cost estimates may have on the overall
regulatory evaluation of the final rule with digital recorders in standard one- desirability of the new Part 121 recorder
which is available in the regulatory half ATR boxes, standards.
docket. It is similar in form to the The FAA was unable to find evidence The FAA maintains its expectation
regulatory evaluation of NPRM No. 85-1, that the very high compliance cost that both the digital retrofit and
but many revisions have been made in estimates of approximately $50,000 parameter upgrade work can be
response to comments that addressed would be incurred by cost-conscious completed without requiring airplanes to
the notice. The evaluation also operators. These high costs could be be removed from service specifically for
incorporates more current cost and fleet realized if the equipment were this purpose. Although it will require
forecast information, purchased through third parties and if careful planning on the part of

The major findings of the evaluation the installation work was not scheduled operators, both the digital recorder
of the final rule are summarized below, to coincide with regular maintenance retrofit and parameter upgrade work can
However, FAA's response tc those intervals. However. because most be completed in steps and integrated

_ comments that addressed the regulatory prudent operators would negotiate with into regularly scheduled maintenance
evaluation of the notice is presented in recorder equipment manufacturers to intervals over the 2-year digital

t its entirety, obtain the best fleet purchase price, conversion compliance period and the 7-
reflecting quantity discounts, and

L Discussion of Comments Addressing because cost-conscious operators can be year parameter upgrade compliance

the Regulatory Evaluation of the NPRM expected to use scheduled maintenance period. Similarly, installation labor costscan be partially reduced by anticipating
Numerous comments were received to cycles as efficiently as possible, FAA maintenance procedures involving

NPRM No. 85-1, that addressed the expects that actual compliance costs

regulatory evaluation of the proposed will in most cases be similar to those aircraft disassembly that would also
rule. These comments have been estimated by the FAA. The FAA has provide an opportunity to install the
considered by the FAA and are raised its equipment cost estimates by additional information parameter signal
discussed in this section. The regulatory 10 percent to reflect inflation in the sources and wiring.
evaluation of the final rule follows this prices of recorders since the notice was Engineering design and certification
discussion of comments. The FAA has prepared 2 years ago. costs are expected to be relatively minor
revised its evaluation in many respects To allow for the additional cost which for each airplane type/recorder
to reflect issues raised by the may be incurred by some operators who equipment combination that operators

find it necessary to rely on a elect to install. These costs usually have
commenters, modification shop to perform the retrofit already been incurred by recorder
A. Comments on Costs as a complete package, including the equipment manufacturers and are

A.1. Part 121 Proposals provision of all necessary equipment, reflected in the prices they charge theirthe FAA has added 40 percent to its customers. Further, many of the airplane
Numerous comments criticize FAA's estimated cost values for recorders, types affected by the amendments are

estimates of the cost to retrofit existing flight data acquisition units (FDAU's], operated by foreign carriers with similar
pre-1969 type-certificated airplanes and signal sources. This modification or more stringent recorder requirements;
operated under Part 121 with digital shop markup factor has been applied to therefore, the engineering work has. to a
flight recorders and to upgrade these 15 percent of the airplanes affected by large extent, previously been completed.
airplanes to record 11 parameters of the retrofit provisions of this final rule. Finally, when prorated over the total
information. In its regulatory evaluation The FAA also found that air carriers, number of airplanes converted using a
of the notice, FAA considered the costs when performing contract maintenance particular equipment combination, the
of various digital flight recorder and work for other carriers, and modification per-airplane cost attributable to design
flight data acquisition unit equipment shops charge labor rates of and certification is expected to be an
combinations that would meet the approximately $35 to $40 per hour. extremely small portion of the overall
proposed requirements and estimated Further, the contractor's overhead equipment and installation costs.
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Nevertheless, a cost semaitivity analysis attributable to digital recorders well result of this rule change, or in other
has been added to t-he regulatory below FA_ estimates. However, in its words, the foregone benefits that would
evaluation, and this should adequately regulatory evahtation of the notice, the have been derived from their continued
provide for the occasional situation FAA allowed for forecast fleet attrition use. (The eqmpment costs of the old foil
where design and certification costs in estimating the total maintenance recorders are sunken costs that will not
present a special problem, savings that would result from the rule. affect, or be affected by, any decisions

The FAA agrees that for those aircraft Further. the FAA did not take credit for made concerning the new requirements.
equipped with the Lockheed spherical maintenance saving1 realized by Therefore. these costs are nol relevant
foil recorder, a new mounting rack will digitally equipped airplanes that had for the present analysis and have been
be required which will add shout $500 to voluntarily converted or were expected excluded.] However, the regulatory
the installation costs. However. because to voluntarily convert in the absence of evaluations of both the notice and the
of a previous rule change, any spherical the rule. Finally. in later years of the I5- final rule have assessed the
recorders that had originally been year analysis period, the FAA reduced improrements in accident investigations
installed in the wheel wells should have the percentage of active airplanes and consequently safety which will
already been relocated to the rear of the forecast in those years that would result from the new requirements, i.e..
airplane. Therefore. no additional realize maintenance savings as a result the additional or incremental benefits
installation costs should result from the of the new rule. This was because newly which will be realized over and above
need to relocate the recorder, manufactured airplanes just entering the current rule. Therefore, to offset the

Commenters also question the FAA's service are currently delivered with incremental benefits by the lost benefit
estimate of the annual recorder digital recorders and because airplanes of the old recorders [i.e.. the lost
maintenance savings that could be that operators have voluntarily residual value) would represent double-
realized as a result of replacing foil converted generally would be the counting. Further, because the
recorders with digitial recorders. One airplanes with the longest remaining incremental cost of the new
commenter states that converting to serv'_ce life. requirements is on average only about
digital equipment would result in One commenter expresses concern one or two cents per enplanement over
carriers experiencing a range of from that airplanes exempt from the noise the analysis period (based on FAA
$2,400 additional annual maintenance standards of Part 36 until January 1, A viatian Forecasts Fiscal Years 1986-
expense per airplane to $1,800 annual 1988. would be retired shortly after the 1997), operators should not find it
maintenance savings per airplane. This effective date of the flight recorder final difficult to recover their additional costs
compares to the $2,500 annual rule. As stated in the notice, the FAA in the fares col|acted from passengers
maintenance savings estimate used by expects that the availability of hush kits who are the ultimate beneficiaries of the
the FAA in the notice, which the FAA will enable many of these airplanes to safety improvements.considered a conservative reduction of remain active after their noise
flight recorder manufacturer savings exemption expires. Similarly, Boeing 707 The NTSB expresses concern in its
estimates that ranged from $3,000 to and McDonnell Douglas DC--8 airplanes, comments that the longitudinal
$5,00 annually per airplane, other than DC--_7_s retrofitted with acceleration parameter had not been

The FAA maintains its expectation noise compliant engines, were excluded included among the additional
that because of the higher reliability of from the fleet expected to be affected by information parameters proposed in the
digital recorders in comparison to aging the proposed rule because of other Part NPRM. The FAA has reconsidered this
foil recorders, and the continuously 36 noise standards that became effective question and decided that longitudinal
increasing cost of the foil medium, in 1985. However, since the notice was acceleration should be included.
d_gital recorders should result in net written, hush kits have become Although this change from the original
maintenance savings for operators, available for both DC--8_s and Boeing proposal may at first glance appear
However. because of the concerns 707's, and a limited number of these potentially expensive because it will
raised by eommentera, the FAA has airplanes axe now expected to remain in affect airplanes type certificated after
reduced its estimate of annual service. Therefore, based upon September 30, 1969, as well as those
maintenance savings from $2,500 per preliminary information prepared by the type certificated before that date. it will
airplane to only $1,500 per airplane in its FAA's Office of Environment and have a relatively minor cost impact.
analysis of the final rule. Further, the Energy, these types of airplanes have First. the FAA has determined that
FAA also maintains its original been added to the forecast of the pre- virtually all post-1969 type certificated
expectation that the additional signal 1969 type certificated airplane fleet airplanes are equipped with tri-axis
sources will require maintenance only expected to be affected by the rule. accelerometers, capable of sensing
infrequently and that any maintenance Other comments state that any longitudinal, vertical, and lateral
costs which may result from the signal additional weight attributable to the acceleration; and in most cases the
sources will be negligible in comparison digital retrofit and parameter upgrade longitudinal axis sensor is wtred to the
to savings resulting from the conversion would result in slightly higher fuel recorder. Second, for airplanes type
to much more reliable digital equipment, consumption. The FAA argees and has certificated before 1969, the FAA will

Similarly. the FAA expects that the added a weight penalty cost factor to its allow operators to substitute
relatively higher mean time between analysis, longitudinal acceleration for the pitch
failures of digital equipment in Comments were received stating that trim parameter originally proposed for
comparison to foil recorders should in its cost estimates the FAA did not existing airplanes that will be required
actually reduce the potential for flight allow for the lost residual value of foil to upgrade to 11 parameters and to
delays because of minimum equipment recorders when the new rule makes substitute longitudinal for lateral
list requirements, rather than increase them lnstarganeously obsolete. The acceleration on newly manufactured
this possibility, as same commenters FAA recognizes that _ is a valid airplanes subject to the new IT-
state., consideration; however, this factor has parameter requirement. A slight

Another commenter s_ates that the already been reflected _lathe analysis. It additional signal source expense will be
short remaiainglife of alder airplane8 is the rema/ning _tility at useful _ifeof incurred aver that estimated in the
would red_:,e the mainteaan_ savings the foil_rectn'ders that will belast as a notice for airpianeg upgrading from 6 to :_
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1I parameters, and the regulatory expected to continue beyond this was not available in 1983, the original
evaluation of the final rule has been deadline in the absence of the rule Trans System Corporation study used
revised accordingly, change (and this has been considered in order of magnitude recorder coat

One commenter states that the 1983 estimating the compliance costs of the estimates reflective of simpler recorder
Trans Systems Corporation report final rule), it alone would not have designs in its evaluation of various Part
entitled "Cockpit Voice and Fiight Data resulted in a timely replacement of the 135 recorder options. Further, the FAA
Recorder Evaluation" indicated that remaining foil recorders still active in has contacted various recorder
expanding the retrofit requirement for the fleet. Further, attrition would not manufacturers and determined that
pre-1969 airplanes from the 6-parameter have resulted in the voluntary upgrade none currently plan to produce a
digital conversion to the 11-parameter of the safety information parameters separate CVR unit meeting the AS 8039
upgrade requirement would more than that will be required by this final rule. standard, although some are considering
double the total compliance costs of the One commenter states that because a combined cockpit voice/flight data
rule change. The Trans Systems this operation intends to purchase new recorder unit. Therefore, the FAA has
Corporation study did state this. airplances in the near future, there again based its CVR equipment cost
However, the Trans Systems would not be enough time to fully estimates for the Part 135 amendment on
Corporation study presented an depreciate the investment in the new a relatively inexpensive CVR model that
overview of numerous cockpit voice flight recorders that would be required is currently available. The FAA has
recorder and flight recorder options for by this rule. Although this is true, the adjusted its cost estimates in the
airplanes operating under various resale value of the operator's current evaluation of the final rule to reflect
operating regulations of the FAR. The fleet should be enhanced because the 1986 equipment prices.
FANs regulatory evaluations of NPRM airplanes have already been equipped
No, 85-1 and of the final rule are much with the digital recorders that many Another comment states that the
more focused and have analyzed the potential customers will also require for additional weight of the cockpit voice
specific option that has been proposed their operations. The value of these recorder would result in a slight
and adopted in much greater detail than assets should not be lost when the increase in fuel consumption for those
was possible in the Trans System airplanes are placed on the market, airplanes that will be required to installthem. The FAA agrees and has added a
Corporation study. The FAA's cost A.2. Part 135 Proposals weight penalty cost factor to its
estimates of the final rule indicate that Some commenters disagrees with the analysis.
the ll-parameter upgrade requirement FAA's estimates of the cost of equip One commenter expresses concern
will increase total compliance costs by newly manufactured airplanes operated that the additional weight of the CVR
only about one-third over the total costs under Part 135 with cockpit voice would sometimes result in payload
of a rule that would require just the 6- recorders. In NPRM No: 85-1, FAA restrictions. FAA does not expect that
parameter digital retrofit for existing estimated that the cost would be $7,275 this will be a problem for the types of
pre-1969 airplanes, per airplane based upon the least airplanes affected by the rule. The

One commenter expresses concern expensive unit available at'the time. turbine=powered airplanes typically
that the new flight recorder This estimate was the CVRcost to the used by Part 135 operators have
requirements would create problems for airframe manufacturer but did not sufficient performance capability to
the international exchange of aircraft for include any markup by the airframe accommodate the slight additional
either sale or lease. The FAA does not manufacturer, only installation labor, weight of the CVR without affecting
agree. Many foreign countries currently One commenter obtained a quote from most operations. In high-altitude, hot-
have flight recorder requirements that an airframe manufacturer of about temperature conditions where the
exceed those of the United States. The $30,000 per airplane. This higher cost airplane will be operating closer to its
new requirements being adopted by this could be incurred only if a more performance limits, the weight of the
final rule will reduce the differences expensive model CVR were to be CVR is light enough that careful
between the airplanes of U.S. operators installed in the airplane and if the planning of fuel load should prevent
and those of many foreign operators, airframe manufacturer significantly impacting payload any further than it
This may in fact facilitate, rather than marked up the recorder price over its might ah'eady have been impacted by
hamper, the internatonal exchange of own acquisition cost. However, the those conditions. Situations where the
aircraft. FAA's cost estimates in the final rule

Other comments state that the are based on the expectation that CVR CVR weight would be critical toconducting an operating with the
development of new recorder equipment will be furnished by the
technology and the expense of airplane customer to the airframe desired payload are expected to be
maintaining old foil recorders would manufacturer for installation. This is the extremely rare.
result in the gradual attrition of foil common practice in the industry for A related comment also argues that
recorders. Therefore, they concluded, avionics equipment because it enables the added weight of the recorder would
this rulemaking action was unnecessary, prudent operators to negotiate with result in higher engine operating
The FAA disagrees. Voluntary equipment manufacturers to obtain the temperatures and consequently higher
replacement of foil recorders with best fleet purchase price and quantity engine maintenance costs. The FAA
digital equipment has already occurred discount, does not agree. The additional weight of
in about one-third of the pre-1969 fleet Another commenter states that the the CVR installation will only be about
affected by this rulemaking, and in its FAA did not consider the reduced 30 pounds, and this represents only a
analysis of the notice the FAA estimated complexity and associated costs of very small fraction of a percent of the
that, in the absence of a new rule, this recorders meeting the Society of overall weight for those airplane types
trend would have continued until about Automotive Engineers Aerospace that will be effected by the rule. Any
one-half of the pre-1969 fleet had been Standard (AS) 8039, "Minimum possible effect on engine operating
voluntarily converted at the time the Performance Standard--General temperatures, and consequently engine
new rule would mandate the converison. Aviation Flight Recorder," issued in maintenance.costs, will be so slight as
Although attrition could have been January 1985. Although this standard to be unmeasurable.
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B. Comments on Benefits At_alysis unwanted slat retraction was not ba._.d in the future. However. because the
on recorded information of the left relationship between accident

B.1 Part 121 Proposals inboard and outboard slat positions, investigations, increased understanding
Some of the comments addressing the These parameters were lost when the of potential hazards, improvements in

analysis of benefits focus on the No. 1 engine and pylon separated, equipment and crew training, and the
particular examples of accident together with certain other parameters actual prevention of future accidents is
investigations that were cited in the that received electrical power from the somewhat indirect and cannot be easily
evaluation and on the discussion of No. 1 a.c. generator bus. However, the meastu'ed, the FAA will not attempt to
advances in understanding wind shear flight recorder continued to record alt assign a specific probability distribution
that the FAA attributed to expanded remaining parameters for approximately to the potential number of future
parameter recorders, one-half of a minute until the recording accidents that might be prevented, as it

One commenter states that the FAA ended upon impact. It was the did in the evaluation of the notice.
provided no evidence to support its conelotion of the remaining recorded Rather, the FAA will show that if just
contention that the expanded parameter aircraft and t)ightcrew information, one accident is prevented as a result of
flight recorder requirements "are together with simulator tests, knowledge this rule. the compliance costs, in terms
necessary to ensure that all of the of the DC-10's performance of costs per fatality avoided, fall well
underlying casual factors of an accident characteristics, and other investigation within the range of values generally
are identified" and that the FAA only findings, that resulted in the cormlusion considered acceptable by various
referenced two accidents in the notice in that the left leading edge slats had regulatory agencies when implementing
discussing the benefits of recorders. The retracted, sa.fety regulations. It is very reasonable
benefits analysis in the complete Other comments question the validity to expect that at least one accident will
regulatory evaluation, available in the of the FANs claim that recorders be prevented as a result of information
docket, discussed six accidents or ctmtributed significantly to a better learned from the expanded parameter
incidents supporting the value of understanding of wind shear. The recorders required by this final rule.
expanded parameter recorders, although comments state that almost all wind One commenter states that the Trans
only three were referred to in the shear accidents involved airplanes Systems Corporation study concluded
summary of the regulatory evaluation equipped with 6-parameter foil that because of the well-known and
published in NPRM No. 85-1. The recorders and that sufficient information proven characteristics of the pre-1969
availability in the docket of the was available to determine probable airplanes. "the probability of not being
complete regulatory evaluation was cause. The FAA does not disagree thai able to determine a cause of an accident
stated in the notice, the presence of wind shear could be for these aircraft is considered to be

Another commenter states that no determined from the limited parameter low.'" The FAA agrees that the basic
benefits would be realized by replacing recorders and other sources of accident cause of an accident usualiy can be
foil recorders with digital recorders information. However. only a limited detected from limited parameter
during the first phase of implementation, amount of information concerning recorders and other sources of accident
Airplanes retrofitted with digital airplane performance or flightcrew information, I lowever, as stated

recorders would-be allowed to operate response in these situations could be previously, only a limited amount of
for at least 5 years before being required obtained. Although very few wind shear information concerning airplane
to upgrade to 11 parameters, The FAA accidents or incidents involving perfo_mnce and flightcrew response
does not agree with this argument. The expanded parameter recorders have during these accident situations can be
FAA reviewed NTSB data from 1983 to occurred, they have provided significant obtained, and the 6pportunity to
early I986 and found that in about 49 amounts of information about wind improve flightcrew reactions in
percent of the accident or incident shear. Further, preliminary analysis of
investigations in which foil recorder information recorded by the expanded potentially survivable situations is lost
tracings were read, a recorder parameter recorder installed aboard the One major point needs to be made
malfunction or maintenance deficiency Lockheed L-1011 that crashed in Dallas concerning t_rose comments that address
resulted in the partial or complete loss in August 1985 has provided strong the analysis of benefits. Comments tend
of recorded information. Further, the evidence confirming theories about to focus on details of specific examples
two-phase approach is intended to allow especially hazardous microburst but m_,ss the more general principles that
operators to perform all retrofit work characteristics that previously had only these exampl.es were attempting to
during regularly scheduled maintenance been simulated in laboratory tests, demonstrate, The detailed information
cycles. Comments also state that. because the thatexpanded parameter flight

One commenter questions specific wind shear problem was well on the recoi'ders make available allo,,vs a much
details of one of the examples. In the way to, being solved, the FAA was more objective accident auaIysis Io he
notice, the FAA stated that following the relying on the detection of other completed. Investigators can compare
May 1970 crash of a DC-IO at Chicago, "random unknown safety hazards." The and correlate the actual performance of
the expanded 17-parameter digital flight commenter states that the FAA's the airplane with that intended by the
recorder provided evidenoa that the loss estimate of a range of between zero and flightcrew, and. most importantly, the
of Control was a direct result of the four accidents, distributed around a numerous assumptions that
unwanted retraction of the airplane's mean of 2, that might be prevented investigators often must make in
left leading edge slats, not the during the 15-year analysis period as a determining probable cause can be
separation of the No, 1 engine and pylon result of information learned from the reduced significantly. Thus. more
assembly itself The commenter asserts expanded parameter recorders was specific and focused corrective actions
that this statement is erroneous because speculation. FAA expects that the can take place, especially in the area of
the recorder did not record slat information learned from the expanded human L_ctors and crew training, than
retraction since power to the recorder parameter recorder, especially in the would otherwise be possible in the
was lost when the engine and, pylon area of huraan factors, could result in absence of this additional information.
separated. Identification of the the prevention of a number _f accidents Further, the graphic depiction of an
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accident scenario that can be A. Costs. FAA's estimates, even when the work is
reconstructed in great detail will leave a carefully planned ahead of time. To
much more lasting: impression on the 1. Amendment of the flight recorder allow for these contingencies, the FAA
part of flightcrews. This concept is very requirements for ai_raft operating has performed a sensitivity analysis onunder Part 121.
similar to the old maxim "A picture is its cost estimates.
worth a thousand words." The The major cost components of For airplanes operated under Part 121.
opportunity that a detailed, specific complying with the amendments to the the present value total cost of the
accident report provides for flightcrews Part 121 flight recorder requirements various digital flight recorder
to more thoroughly think through their include the digital flight recorder, an requirements in this final rule, after
own possible reactions if they were to FDAU necessary to convert input deducting maintenance savings and the
find themselves in a similar situation is signals into a digital format, signal present value of costs which would
a learning experience that cannot be sources (such as transducers, result from the expected future attrition

potentiometers, etc.) when none are of many foil recorders in the absence of
obtained from an accident report presently available for the additional this rule, has been estimated to be
characterized by more general parameters to be recorded, labor costs approximately $27.6 million. These costs
conclusions based upon numerous for installation, and ground support are summarized in Table I below:
assumptions, equipment to maintain the digital

recorders. Offsetting these retrofit and ]'ABLE 1.--SUMMARYOF PART 121 FLIGHT
B.2 Part 135 Proposals upgrade costs are the present value of RECORDER COSTS, PRESENT VALUE--t986

Comments that address the benefits of the retrofit costs that would have DOLLARS{THOUSANDS)

the proposal to require that CVR's be eventually been incurred to replace
installed on newly manufactured many foil recorders reaching the end of
turbine-powered airplanes operated their economic lives subsequent to the
under Part 135 generally question the digital conversion deadline established l.,_alRetrofitwithDigitalRecorder........................ $2a,aT0Upgrade from 6 ;to 11 Parameters ......................... 8,612

value of such recorders. Commenters by this final rule, and the reduction in N_ly ManufacturedAircraft............. :..................... 1.385
the cost of maintenance for a digital Groenns_a E_ip_ .....................................2,504

state that the safety benefits that the flight recorder in comparison to the Fue_P_.._ty................................................................1,s24
FAA attributed to the CVR's were older, electromechanical foil recorders, subtotal.............................................................. $3g,195

Less Anticipated Foil Attrition/Digital Reptaco-
overstated. In response to comments, a cost factor mont........................................................................ {3.889)

The FAA considers this rule to be a has been added reflecting the fuel Los_Mai_ena,aceSavings....................................... (7.928)
long-term corrective action reflecting penalty resulting from any increases in rotaJcost............................................................=27.ws
recent changes in the structure of the airplane weight that are attributable to
airline industry. Part 135 operations the new rule. Cost estimates have also
have grown significantly since airline been modified to reflect substitution of Should the contingencies allowed forin the cost sensitivity analysis result in
deregulation in 1978 opened up the the longitudinal acceleration parameter actual costs that are 25 percent higher
commuter industry, yet only turbojet for other parameters originally proposed than estimated, and actual deductions
airplanes equipped with 10 or more in the notice and special retrofit that are 25 percent lower, the total cost
passenger seats are currently required to installation requirements for airplanes could increase to approximately $40;3
have CVR's (Section 135.151}. equipped with older, spherical foil
Implementation of this final rule wilt recorders, million. These costs represent
eventually result in all turbine-powered Farther, the FAA expects that the discounted values of incremental costs

majority of operators will find it most incurred as a result of the final rule for
airplanes operated by the commuter the 15-year period between 1987 andeconomical to purchase recorder and
i_dustry being equipped with a recorder FDAU equipment directly from the 2001.
of some type--a CVR for those smaller manufacturers of that equipment, even The revised unit costs and additional
airplanes with 30 seats or less operated though the actual installation work may cost factors used in evaluating the final
under Part 135, and both a CVR and be contracted out. However, in some rule are summarized in Table 2.
flight recorder for those larger airplanes instances an operator may have a 1. Initial retrofit from foil to digital
with between 31 and 60 seats operated modification shop provide the flight recorder:
under Part 121. The FAA recognizes that equipment as well as the labor. This
these benefits will not be realized would increase the retrofit costs to the TABLE 2.--SUMMARYOF REVISEDASSUMP-
immediately, but expects that this long- operator because the modification shop TIONS USED IN ESTIMATINGCOSTS OF
term approach will provide the public marks up the parts it supplies. This AMENDMENTSTOPART121 FLIGHTRECORD-
with the safety benefit of more thorough additional unit cost in converting some ERREQUIREMENTS
investigations of accidents involving airplanes has been considered in
those airplane types that now carry a estimating the cost of the final rule. Equipment l In._tatlatton
much larger share of passenger traffic Other cost factors may potentially w,_t ,_p,._mt ,a,_le_ d_t_ _ ,,c,,d_
than in previous years, yet not unduly affect the compliance costs of this rule. $15.420con_oir_l FDAU/$0
burden the operators of these airplanes, These factors include the possibility that _t ro¢_._ _t

- recorder manufacturers might attempt to ,Separlt4telllght_t _ FDAU
ii. Evaluation of Costs and Benefits increase the prices of their equipment 0,_u,_n0e-to-i_ para,r_te<

following implementation of the rule _"$11.000 fl_ht recorder .............. $1.400 labo¢ (35 hrs @ $40

The 15'year period of the regulatory (which is not expected to be a very • } t_,)h0ur.Ft_U _,a_o,_es

evaluation includes the years from 1987 significant p'roblem becaus e of $11.ooom_t_u ..................___. soer,:o,.
through:2001. Values are expressed in competition between manufacturers). _ooo Tou_..........................I _._oo To_.1986 dollars, and present values have that in some special 'cases design
been calculated using the 10 percent engineering and certification costs may ' ......................... '...... • ....... '
discount rate prescribed by the OffiCe of not be fully included in equipment costs: 2: Upgrade from 6-parameter digitallo
Management and Budget. or that installation, labor may exceed 11-parameter digital flight recorder:.
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Eq_,_,t l _,,_na,on this equipment could be purchased for total costs which range from $8.3 to
approximately $9,500 per set. Adding 15 - $13.8 million.

_ _cew, ,l_, _r_ _._4_ e__.._ hours of labor at $40 per hour for
11-pmmeter,a, I_r_kB-u_ B. t_enefits

$2.200M_st_ k_(,h_ I _ooo_ (50_ _ S_O installation, the total cost of equipping a

_ee). I per _. FDAU/resor_, newly manufactured airplane with a 1. Overview of Benefits Analysisrearora_cra_). CVR has been estimated to be $10,100.

51.900signalsources. The maintenance cost of a CVR is Estimating the benefits of flight
_.9ooTorsi approximately $150 per 1,000 hours of recorders and cockpit voice recorders is

O|r_'tr_pl_mmt flightrt¢orderr_lub'b_ e_em_ operation, The FAA estimates that the difficult because a recorder is an
minl-FDAU to rec(_rd It-parameterl

s.,ooo ,,_,_FDAU...................I_,300 (.,_ as _rate Part 135 aircraft affected by this investigative tool, and unlike other
FD^Oand _ht r_o,_ proposal are utilized a maximum of airborne safety devices, the absence of a
_tal a_ abo,_). 1,600 hours per year. Annual flight recorder or cockpit voice recorder

maintenance costs are therefore cannot be considered the cause of or a
3. Installation of 17-parameter vs. 6- estimated to be $240. contributing factor to an accident

parameter digital flight recorder during The additional airplane weight involving that airplane.
assembly of newly manufactured resulting from the CVR is approximately Therefore, the benefits of flight
aircraft: 30 pounds. Based upon the 14 gallons of recorders and cockpit voice recorders

fuel estimated to be consumed annually can only be measured in abstract terms;
for each pound of weight carried aboard that is, how the recorder's contribution

_.8oo av,_a_Fo^u/_ recor_ ces__,_ea_ o_e,S- typical commuter airplanes affected by to determining the cause of one accident
_mete, op_,_ this rule, and current jet fuel prices in can lead to corrective measures to

_._zss_ _ the $.80 to $.85 per gallon range, the prevent other similar accidents, or, in
ss._7sTo_.....................................................................................FAA estimates that the cost of other words, preventing the opportunity

additional fuel attributable to the weight cost of lost information. It is not possible
of the CVR will be approximately $350 to accurately predict the number of

4. Miscellaneous Costs: a. Recorder, per year for each airplane, accidents that would have occurred had
FDAU, and signal source equipment Estima'ting the number of multiengine, these corrective actions not been taken.
costs increased 40 percent when turbine-powered airplanes certificated Nor is it possible to look at accidents
purchasedthroughmodificationshop tocarrysixormore passengersand whereintheprobablecauseremained
ratherthandirectlyfrom manufacturer.
b. Retrofitofsphericalfoilrecorders_ requiringtwo pilots,which willbe elusiveand statewith assurancethat

manufacturedduringthe15-yearperiod thecausewould have been positively
$500 additional cost to install rack for of this analysis and operated under Part determined and corrective action takenstandard _/_ATR long container.

c. Lost asset value of obsolete foil 135, is extremely difficult because the if the accident airplane had recorded
recorders---S4,500 per unit. commuter market is undergoing a major more information. To demonstrate the

d. Fuel penalty 15 gallons annually for transition. A new generation of aircraft utility of flight data and cockpit voice
each additional pound of weight added developed specifically for the expanding recorders, the benefits analysis of the
to transport category airplane. Current commuter industry has recently begun to regulatory evaluation examines the

enter service,These new aircraft, most types of accidents in which recordersfuel price $0.85 per gallon. Average
additional weight estimated at 10 of which are large enough to operate have been or could have been the key
pounds for airplanes subject to retrofit under Part 121, are expected to element in determining the cause of an
and 25 pounds for newly manufactured dominate the commuter market in the accident.
airplanes requiring 17 parameters, years to come, but the exact impact that

e. Digital recorder ground support they will have on the future market 2. Proposal to amend the flight recorderrequirements for aircraft operating
equipment {maintenance and testing}-- share of the older generation commuter under Part 121
$55,000 per set. aircraft which operate under Part 135 is

5. Maintenance Savings--Foil to difficult to predict. The accident investigations cited in
Digital Conversion: $1,500 annually per Because of the uncertainty the regulatory evaluation demonstrate
airplane, characterizing this transitional period, how expanded parameter flight

Source: Equipment price quotations the FAA estimated a range of costs recorders have been effective in the
from flight recorder and FDAU based upon a low delivery rate of 120 determination of an aircraft structural,
manufacturers, labor and signal source aircraft per year and a high delivery rate mechnical, or systems failure. This
estimates from FAA aircraft engineering of 240 aircraft per year in the regulatory information has led directly to
and maintenance staff, air carrier evaluation of the notice. However, the corrective actions such as aircraft
maintenance personnel, and FAA has reviewed current trends in the modifications or changes in operating
modification shop personnel, delivery of new turbine-powered procedures that can prevent future

airplanes with airframe manufacturers accidents. Further, the determination
2. Amendment requiring cockpit voice or their representatives and found that that an accident was not caused by an
recorders on certain newly- its original estimates for Part 135 were airplane mechanical, structural, or
manufactured, turbine-powered aircraft somewhat high. Therefore, the FAA has systems problem can also be quite
operated under Part 135 revised its forecast downward for the beneficial because costly but

The equipment that will be required to evaluation of the final rule and unnecessary design analyses or
comply with this proposal includes the estimates that only between 75 and 125 modifications to an airplane prompted
cockpit voice recorder, the control unit new turbine-powered airplanes for Part by hypotheses rather than conclusive
with area microphone, and the vibration 135 operators will be delivered annually evidence can be prevented. Similarly,
mounts, connectors, and other hardware during the period of this analysis, use of expanded parameter flight
required for installation. The Applying the unit cost values recorders could prevent an unnecessary
manufacturer of a relatively inexpensive discussed above to these delivery rates suspension of an airworthiness
unit currently available indicates that and discounting yields present value certificate and avert economic losses to
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passengers and carriers alike. Although recorders are realized particularly in the learning opportunities that more
; such costs are difficult to quantify, the area of human factors analysis thorough investigations would allow.
i benefits of avoiding these costs most be providing information on how The CVR's are particularly useful for

recognized, flightcrews respond to hazardous human factors analysis. Although
Another benefit resulting from the situations, and this information is frequently the' aircraft system

i determination of accident cause through valuable for preventing future accidents malfunction, weather situation, or otherexpanded parameter flight recorders is regardless of whether it is learned from causal factor can be identified, without
the ability to define more precisely an accident involving an older or newer the recorder it is difficult to ascertain
those operational problems that need to airplane model, whether or not the flightcrew responded
be addressed by research and The FAA estimates that the benefits to the emergency situation
development programs. The most that will be realized from a typical appropriately. The lack of this
prominent example of this is wind shear, catastrophic accident that is avoided in information makes it difficult to develop
Expanded parameter flight recorders the future will be the prevention of techniques that could benefit future
have made, and continue to make, approximately 110 passenger and crew travelers caught in similar situations.
significant contributions towards fatalities, the loss of the airplane, and CVR's also can pick up other
understanding this hazardous the associated accident investigation information useful to investigators, such
phenomenon and improving pilot costs. The standard average air carrier as engine sounds, audio alarms and
training programs so that fiightcrews are hull value of $8.9 million for destroyed signals; and the sounds of some
better able to handle wind shear airplane and the standard NTSB major switches and control activation.
encounters. At least one averted accident investigatio n cost of $953,000
accident has been attributed directly to have been used to estimate the There have been a number of recent
the improved techniques that have quantifiable benefits for each accident accidents involving turbine-powered
resulted from the wind shear program, prevented'l airplanes operated under Part 135in

Discmmting these values as a uniform which a CVR would have greatly
In the regulatory evaluation of the series of payments over the 15-year assisted in the accident investigations.

notice, the FAA developed a probability period of the analysis (to allow for the This is especially true of the December
distribution of possible future accidents random nature of acidents that may be 1984 Embraer Bandeirante accident in
that could be prevented as a result of prevented anywhere within that period} ]acksonville. Florida. The airplane
the expanded parameter recorder at the 10 percent discount rate crashed shortly after takeoff, but the
requirements. However, the relationship prescribed by OMB yields an average exact cause of this accident has' been
between accident investigations and the quantifiable benefit of $5.2 million for extremely difficult for investigators to
actual prevention of future accidents is each accident prevented. From this pinpoint. The other fatal accidents
somewhat abstract and cannot be information and the previous cost include three landing accidents and one
directly observed. Further. the analysis, the cost per fatality avoided training accident. Investigations of all of
prevention of accidents is the has been determined. This is discussed these accidents would have been
cumultative result of numerous related subsequently in subsection C, enhanced if recorded information were
learning experiences, only one of which "Comparison of Costs and Benefits." available. Adoption of this final rule v,,ill
is the feedback made possible through prevent future occurrences of this
recorded accident information. In most 3. Amendment requiring cockpit voice problem in many newly manufactured
cases it is not possible to link a recorders on certain newly- airplanes operated under Part I35 and
prevented accident with a specific manufactured, turbine-powered will contribute to the prevention of
source of learning, if in fact it is even airplanes operated under Part 135. future accidents.
possible to identify most situations The benefits that will result from the The FAA estimates that the benefits
where an accident has been averted. Part 135 amendment requiring cockpit that will be realized from a typical
The accident that does not occur often voice recorders on all newly catastrophic commuter accident that is
goes unnoticed. For these reasons, the manufactured multiengine, turbine- avoided in the future will be the

FAA has reconsidered its original powered airplanes certificated to carry prevention of approximately 12
approach, and has determined that a six or more passengers and requiring passenger and crew fatalities, the loss of
meaningful probability distribution of two pilots are very similar to those the airplane, and the associated
the future accidents that may be achieved from flight recorders on Part
prevented as a result of this final rule 121 aircraft. Implementation of this rule accident investigation costs. An averagehull value of $1.0 million for a typical
cannot realistically be assigned. Any will eventually result in all turbine- used turbine-powered airplane and the
effort to do so would be an attempt to powered airplanes operated by the
give the analysis a greater degree of commuter industry being equipped with previously cited major accident

investigation cost of $953,000 have been
precision than the nature of the problem a recorder of some type--a CVR for used to estimate the quantifiable
and the availability of information can those smaller airplanes with 30 seats or benefits for each accident prevented.
support. However, because the various less operated under Part 135, and both a
arguments presented in the regulatory CVR and flight recorder for those larger Discounting these values as a uniform
evaluation demonstrate how expanded airplanes with between 31 and 60 seats series of payments over the 15-year
parameter recorders enable the detailed operated under Part 121. Therefore, the period of the analysis [to allow for the
correlation of accident investigation traveling public would benefit from the random nature of accidents that may be
information and contribute to much prevented anywhere within that period)

more specific corrective actions, it is ,See Economic Valuesfor EvaluationofFederal at the 10 percent discount rate
highly probable that at least one Aviation AdministrationInvestmentcmdRegulatory prescribed by OMB yields an average
accident, if not more. will be prevented Programs(Report# FAA-APO--ai--S).and quantifiable benefit of $1.O million for
as a result of information learned EconomicAnalysis of Investment and Regulatory each accident prevented. From this

Dacisions--A Guide(Report# FAA-APO-82-1), information and the previous cost
because of the amended flight recorder FAAOfficeof AviationPolicyandPlans.Values
requirements which are being adopted have beenadinsted forinflationas prescribedin analysis, the cost per fatality avoided
in this final rule. The benefits of flight theseguides. _: ,.... has been determined. This is,discussed
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subsequently in subsection D, then the loss of at least one commuter investments have been determined by
"Comparison of Costs and Benefits." airplane and 12 fatalities will be multiplying the amount of the

C. Comparison of Costs ondBenefits avoided. This will prevent aircraft hull investment by a capital recovery factor
value and accident investigation costs of appropriate for the discount rate and

1. Amendment of the flight recorder $1.0 million (discounted present value), period of the analysis. A capital
requirements for airplanes operating Deducting the prevented hull loss and recovery factor of .125, based upon a 10
under Part 121. accident investigation costs from the percent discount rate over a 15-year

The FAA has estimated that the total total compliance costs yields that period, has been used in this analysis.
compliance costs of meeting the new portion of costs that will go entirely Threshold cost values and small entity
Part 121 flight recorder standards will be towards saving lives. Based upon the size standards are those stated in FAA
approximately $27.6 million. The cost average of 12 fatalities avoided for each Order 2100.14, Regulatory Flexibility
sensitivity analysis indicated that this accident prevented, the maximum cost Criteria and Guidance. Values have
figure could increase to approximately per fatality avoided will be between been adjusted to 1986 dollars.
$40.3 million. If one or more catastrophic $602,000 and $1.1 million. However, The Part 121 amendment requires
accidents are prevented, which is a there is a greater likelihood of realizing aircraft to initially equip with 6-
highly probable consequence of this rule the potential benefits as the cost per
change, then the loss of at least one fatality avoided increases because there parameter digital flight recorders and
transport category airplane and 110 will also be more airplanes equipped later increase the number of parametersto 11. The unit investment cost for the
fatalities will be avoided, with CVR's in active service. Further,

This will prevent aircraft hull value the cost per fatality avoided will be less most expensive configuration (separate
and accident investigation costs of $5.2 if more than one accident is prevented FDAU and separate flight recorder) has
million (discounted present value], as a result of this rule. been estimated to be $26,000, including aprorated share of the test equipment
Deducting the prevented hull loss and III. International Trade Impact Analysis cost, and assuming that the foil recorder
accident investigation costs from the
total compliance costs yields that The amendment will have little or no on this airplane would not have been
portion of costs that will go entirely impact on trade for either U.S. firms replaced at any time during the analysis
toward saving lives. Based upon the doing business in foreign countries or period in the absence of this rule. The
average of 110 fatalities avoided for foreign firms doing business in the uniform annualized cost for this
each accident prevented, the maximum United States. The amendments will investment is $3,508. Adding the annual
cost per fatality avoided will fall affect only U.S. air carriers because fuel penalty cost of $128 and deducting
between $203,000 and $319,000, foreign air carriers are not subject to the annual maintenance savings of
depending on whether the higher costs Part 121 or 135. Foreign air carriers are $1,500 from this amount yields an annual
allowed for in the cost sensitivity prohibited from operating between net cost of $2,136 per aircraft.
analysis are in fact incurred. These are points within the United States; The threshold values defining a
maximum values for the cost per fatality therefore, they will not gain any significant economic impact for
avoided and will be less if more than competitive advantage over the schedued carriers are $94,094 if the
one accident is prevented as a result of domestic operations of U.S. carriers. In entire fleet has a seating capacity of
this rule. 2 international operations, foreign air over 60 seats and $52,546 for other

2. Amendment requiring cockpit voice carriers are not expected to realize any scheduled carriers. A carrier would have
recorders on certain newly- cost advantages over U.S. air carriers to convert 45 or 25 airplanes,
manufactured, turbine-powered because many foreign countries have respectively, to exceed either of these
airplanes operated under Part 135. even more stringent recorder thresholds. A small entity is defined as

The FAA has estimated that the total requirements than those adopted in this one which owns nine or fewer airplanes.
compliance costs of meeting the new final rule. Therefore, there will Consequently, any scheduled operator
Part 135 CVR requirement will range essentially be no trade impact, exceeding either of the minimum cost
from $8.3 to $13.8 million, depending on IV. Regulatory Flexibility Determination thresholds for scheduled operators as a

the number of new airplanes delivered The Regulatory Flexibility Act of 1980 result of this amendment would not be
during the 15-year period of this {RFA} was enacted by Congress to considered a small entity.
analysis. If one or more catastophic However, the threshold value defining
accidents are prevented as a result of ensure that small entities are not

unnecessarily and disproportionately a significant economic impact for an
information learned from these CVR's, burdened by government regulations, unscheduled operator is only $3,666. A

The RFA requires agencies to review carrier would only have to convert two
2 The preventedaccidentsthatmayresultfrom rules that may have "a significant airplanes to exceed this threshold. Data

this rule could occur at any time during the period of collected by the FAA on Part 121 fleet
this analysis. Generally. there is a social preference economic impact on a substantial
to realizebenefitsat anearlierratherthanlater number of small entities." size distribution indicated that there are
time, and when a specificmonetaryvaluehas been All of the rule changes will directly 64 unscheduled carriers operating under
assigned to a particular benefit, discounting is used affect those air carriers operating under Part 121 and that 26 of these carriers, or
to reflectthis timepreference. Benefitsrealized Parts 121 and 135 that are classified as 40 percent, operate 2 or more airplanes.
earlier will have a higher present value than those
realized later.However,whenit is difficulttoassign small entities. However, with one This is more than one-third of the small

specific monetaryvalueto abenefit andit is exception, they are not expected to unscheduled operators subject to the
therefore expressed in other unitsfor comparisonto result in "a significant economic impact rule. Consequently, the FAA has
costs {in this case the benefit unit is the number of
fatalities avoided},discounting of the benefit units on a substantial number" of small entity determined that this amendment may
wouldonly serve to introduceanelementof air carriers, have a significant economic impact on a
specious accuracy into the analysis and is therefore The following evaluation analysis substantial number of small
inappropriate. Realistically. the actualbenefitunits explains the reasons for this unscheduled operators; and a regulatory
can only be compared to the present value of costs, determination. In developing estimates flexibility analysis is required under thewith the understanding that if it could be measured
more precisely, the timepreference wouldbe to of annualized net compliance costs, terms of the RFA. The regulatory
realizethebenefitsasearlyas possible, uniform annualized costs for capital flexibility analysis for these
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unscheduled operators follows in before September 30, 1969, and operated unscheduled Part 121 air carriers.
Section V. under Part 121. The expected service life However, as discussed below, this is theI

, Those air carriers that have already of a pre-1969 type certificated airplane result of the relatively low threshold

i retrofitted their fleet voluntarily would has been prolonged far longer than value for determining a significant
only incur costs as a result of the anticipated at the time higher flight economic impact applicable to
requirement to upgrade from 6 to 11 recorder standards were adopted for unscheduled operators in comparison to
parameters. However, none of the post-1969 airplanes. The advantages of scheduled operators of similar
carriers that the NTSB identified as the additional parameters of recorded equipment, and therefore the small
having converted voluntarily are small information have been demonstrated by unscheduled Part 121 air carriers are not
carriers. Therefore, no small entities those airplanes so equipped, and it is expected to be any more adversely
would be impacted by this requirement, desirable that more specific information affected than their scheduled

The Part 135 amendment requiring be obtained following an accident than counterparts.
CVR's on certain turbine-powered is possible under current regulations. The FAA's original regulatory
aircraft would not have a significant flexibility determination remains the
economic impact on small entity B. Objectives and Legal Basis for the same for all other categories of small
commuter air carriers. The uniform Rule entities.
annualized cost of the $10,100 The objective of the amendment is
investment to install a CVR on a newly- simply to make commercial air G. Alternatives to the Proposal
manufactured aircraft is $1,266. Adding transportation safer. This objective has The small entity nonscheduled Part
the annual maintenance and fuel been thoroughly discussed in the final 121 operators should be included in the
penalty costs of $590 yields a net annual rule and the regulatory evaluation, rule, rather than excluded, because they
compliance cost of $1,856. Commuter The legal bases of the proposal are operate the same types of airplanes as
carriers are scheduled operators and sections 313(a}, 314(a), 601 through 610, those operated by scheduled Part 121
therefore the threshold value of $52,546 and 1102 of the Federal Aviation Act of operators. Further, Part 121 operators
applies. An operator would have to buy 1958, as amended (49 U.S.C. 1354(a}, engage m common, rather than private,
29 new aircraft to exceed this threshold, 1421 through 1430 and 1502]; 49 U.S.C. carriage of persons and property. The
far greater than the 9 aircraft defining a 106{g) (Revised, Pub. L. 97-449, January standards should be the same for all
small entity. Therefore, no small entity 12, 1983). operators of similar equipment that hold
commuter carriers will be affected by
this amendment. C. Description of Small Entities Affected out to the public as a common mr

With respect to on-demand air taxis by the Rule corner, regardless of whether theiroperations are scheduled or not. Finally,
operating under Part 135, the FAA's The entities are unscheduled air because unscheduled carriers operate
Aviation Standards National Field carriers subject to Part 121 of the FAR the same types of airplanes as
Office in Oklahoma City lists with nine or fewer airplanes. This is scheduled carriers, their operating costs
approximately 4,000 operators registered covered in detail in Section IV above, are very similar for the same scale of
as on-demand air taxis. The majority of
these are small entities. However, data D. Compliance Requirements of the Rule operations. The $3,666 threshold value
examined in the FAA Statistical The amendment requires that pre-1969 defining a significant economic impact
Handbook of Aviation indicate that less type certificated airplanes operated for unscheduled operators is
than 20 percent of all air taxis operate under Part 121 be equipped with digital substantially lower than the $52,546 and
turbine-powered aircraft. Therefore, the flight recorders within 2 years of the $94,094 thresholds applicable to
criteria for a "substantial number," one- effective date of the rule and that these scheduled carriers. However, this is
third of the small entities affected, has recorders be upgraded to record 11 because the vast majority of
not been exceeded, parameters of information within 7 unscheduled operators are air taxis that

For these reasons, the amendments years of the effective date of the rule. operate under Part 135 with muchsmaller and less costly piston-powered
adopted in this final rule are not E. Overlap of the Rule with Other airplanes. Although small entity
expected to have a significant economic Federal Rules unscheduled Part 121 operators will
impact on a substantial number of small
entities for all affected categories other There are no other Federal rules that exceed their low threshold value if they
than the small unscheduled Part 121 duplicate, overlap, or conflict with the convert two or more airplanes, they
operators. However, a regulatory amended rule. should be no more adversely affectedthan the scheduled small entity Part 121
flexibility analysis is required under the F. Comments in Response to the Initial operators because their costs are much
terms of the RFA for the small Regulatory Flexibility Analysis more comparable to those of scheduled
unscheduled Part 121 operators. In NPRM No. 85-1, the FAA certified Part 121 operators than to those of
V. Final Regulatory Flexibility Analysis that the proposed rule was not expected unscheduled Part 135 operators:

As required by section 604 of the RFA, to have a significant economic impact Conclusion
the following analysis deals with the on a substantial number of small entities
amended Part 121 flight recorder for all categories of operators which For the reasons discussed in the
requirements as they relate to small would be affected by the rule. preamble and based upon the findings in
unscheduled operators. Consequently, an Initial Regulatory the Regulatory Evaluation, Regulatory

Flexibility Analysis was not required Flexibility Determination, and Trade
A. Why Agency Action is Taken and none was prepared. The revisions to Impact Assessment located in the

The reasons for agency action are the cost estimates in the final rule docket, the FAA has determined that
detailed in the final rule and the resulted in the determination that the this document: (1} Involves an amended
regulatory evaluation, amendment could result in a significant regulation that is not major under

Briefly, the amendment upgrades economic impact on a substantial Executive Order 12291; and (2} is a
flight recorder standards for airplanes number of small entities for only one significant rule pursuant to the
receiving original type certificates category of operator, the small Department of Transportation
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Regulatory Policies and Procedures (44 8,30 of its regulations tha_ results in the (2} Altitude;
FR 11064; Februa_ 26, I979}. In addition, termination of the flight, any operator {3} Airspeed;
it is certified under the criteria of the who has installed approved flight (4} Vertical a,cceteration;
Regulatory-Flexibility Act that this rule recorders and approved cockpit voice {5} Heading_ and
will not have a significant economic recorders shall keep the recorded (6} Time of each radio transmission
impact on a substantial number of small information for at least 150days or, if either to or from air traffic control.
entities for all the affected categories of requested by the Administrator or the
small entities other than the small, Board, for a longer period. Information [c} No person m_y operate an airplanespecified in paragraph (b] of this section
unscheduled Part 12I operators, A final obtained from the record is used to unless it is equipped; before May 26,
Regulatory Flexibility Analysis has b_n assist in determining the cause of 1994 with one or more approved flight
prepared in accordance with Sections accidents or occurrences in connection recorders that utilize a digital method of
604 {a} and {b) of the Regulatory with investigation under Part 830. The recording and storing data and a method
Flexibility Act for this category. A copy Administrator does not use the cockpil
of the evaluation may be obtained by voice recorder recm'd in any civil of readibj retrieving that data from the
contacting the person identWred in the penalty or certificate action, storage medium. The followingimformation must be able to be
"FOR FURTHERINFORMATIONCONTACT"
paragraph. PART 121--CEFITIFICATION AND determined within the ranges,

OPERATIONS: DOMESTIC" FLAG AND accuracies and recording intervals
List of Subiects SUPPLEMENTAL AIR CARRIERS AND specified in Appendix B of this part:

14 CFR Port 91 COMMERCIAL OPERATORS OF (1} Time;

Air carriers, Aviation safety, Safety, LARGE AIRCRAFT (2} Altitude;
Aircraft, Air transportation. 3. The authority citation for Part 1,21 is {3}Airspeed;

rm_iaed to read as set forth below, and {4} Vertical acceleration;
14 CFR Port 121 the authority citations following all {5) Heading;

Aviation safety, Safety, Air carriers, sections in Part 121 are removed: (6) Time of each radio transmission
either to or from air traffic control;

Air transportation, Aircraft, Airplanes, Authority: 49 U.S.C. 1354_a);1355,1356,
Transportation, Common carriers. 1357,1401.1421-1430. 1472.1485, and 1502;49 (7) Pitch attitude;
I4 CFR Part 125 U.S.C. 106{g} {Revised, Pub. L 97-449, January (8) Rol_lattitude;

I2, 1983). (9} Longitudinal acceleration;

Aircraft, Airplanes, Airworthiness. 4. By revising § 121.343 to read as (10] Control column or pitch control
surface position; and;

14 CIZR Port 135 follows: {11} Thrust of each engine.

Air carriers, Aviation sa,fety, Safety, § 121_343 Flight recorders. {d} No person may operate an
Air transportation, Air taxi, Aircraft, {a} Except as provided in paragraph airplane specified in paragraph (b} of
Transportation, Airplanes {b}. {c), or {d}of this section,_ no-person this section that is manufactured after
Adoption of The Amendment may operate a large airplane that is May 28. 1989, as well as airplanes

Accordingly,. Parts 91,121, 125, and certifÀcated for operations above 25,000 specified in paragraph [a} of this section
135 (14 CFR Parts 91, 121, I25, and 135} feet altitude or is turbine-engine that have been type certificated after
are amended as follows:, powered unless it is equipped with one September 30, 1969, unless it is equipped

or more approved flight recorders that with one or more approved flight
PART 91--C_NERAL OPERATING AND record data from which the following recorders that utlitize a digital method
FLIGHT RULES maybe determined within the ranges, of recording and storing data and a

accuracies, and recording intervals method of readily retrieving that data
1. The authority citation forPart 91 is specified in Appendix B of this part: from the storage medium. The following

revisedtoread assetforthbelow,and (I}Time; informationmust be abletobe
the authority citations following all (2}Altitude; determined within the ranges,
sections ha Part 91 are removed: (3) Airspeed; accuracies, and recording intervals

Authority: 49 U.S.C. I3O1{7},13o3, !344, (4} Vertical acceleration; specified in Apendix B of this part:

1348, 1352 through 1355,1401, 142"1through {5}Heading; and {1} Time;
1431,1471,1472, I502, 1510,1522, and 212a {6}Time of each radio transmission
tkrough2125; Articles 12, 29, 31, and 32|a}: of either to or from air traffic control. (2)_Attitude;
the Convention on International Civil, (3} Airspeed;
A_ation{61StateI180);42U.S.C4321etseg.; (b}No personmay operatea large
E.O. 11514;49 U.S.C.106{8}{Revised Pub. L. airplane type certificated up to and (4) Vertical acceleration;
97'-449,January 12,1983}. including September 30, 1969, for (5) Heading;

operations above 25,000 feet altitude, or {8] Time of each radio transmission
2. By amending §91.35 by designating a turbine-engine powered airplane either to or from air traffic control;

the introductory text as paragraph [a); certificated before the same date, unless {7}Pitch attitude:
by redesignatingparagraphs{a).{b).it}, itisequippedbeforeMay 26.1989with (8) Rollatti_de;
and (d}as[a}(ll._2},{3};and (4};and,by one ormore approvedflightrecorders {9}Longitudinalacceleration;
addinga new paragraph{b)toreadas thatutilizea digitalmethod ofrecording {I0}Pitchtrimposition;
follows: and storingdataand a method ofreadily {11)Con_ol column orpitchcontrol

§91.35 Flight_rs e.d ¢_ckpltvolta retrievingthatdatafrom thestorage surfaceposition;
_ordem. medium. The followinginformationmust {12}Controlwheel orlateralcontrol
* * * * * be abre to be determined' within the surface position;

{b} In the event of an accident or ranges, accuracies, and recording (13} Rudder pedal or yaw control
occurrencerequiringimmediate intervalsspecifiedinAppendix B ofthis surfaceposition;
notification to the National Part_. (14} Thrust of each engine;
Transportation Safety Board under Part (1} Time; {15} Position of each thrust reverser;
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{16}Trailing edge flap or cockpit flap need be established only on one who has installed approved flight
control position; and airplane of any group of airplanes-- recorders and approved cockpit voice

{17) Leading edge flap or cockpit flap {1}That are of the same type; recorders shall keep the recorded
{2} On which the model flight recorder information for at least 60 days or if

control position, and its installation are the same; and requested by the Board, for a longer
For the purpose of this section, {3}On which there is no difference in period. Information obtained from the
"manufactured" means the point in time the type design with respect to the record is used to assist in determining
at which the airplane inspection installation of those first pilot's the cause of accidents or occurrences in
acceptance records reflect that the instruments associated with the flight connection with investigations under
airplane is complete and meets the recorder. The most recent instrument Part 830. The Administrator does not use
FAA-approved type design data. calibration, including the recording the cockpit voice recorder record in any

{e) Whenever a flight recorder medium from which this calibration is civil penalty or certificate action.
required by this section is installed, it derived, and the recorder correlation
must be operated continuously from the must be retained by the certificate PART 135--AIR TAXI OPERATORS
instant the airplane begins the takeoff holder. AND COMMERCIAL OPERATORS

roll until it has completed the landing (i) Each flight recorder required by 8. The authority citation for Part 135 is
roll at an airport, this section that records the data revised to read as set forth below, and

{f}Except as provided in paragraph {g} specified in paragraph Ca},(b}, [c}, or (d} the authority citations following all
of this section, and except for recorded of this section, as appropriate, must sections in Part 135 are removed:
data erased as authorized in this have an approved device to assist in
paragraph, each certificate holder shall locating that recorder under water. Authority: 49U.S,C. 1354(a), 1355(a), 1421through 1431, and 1502;49 U.S.C. 106{g}
keep the recorded data prescribed in Appendix B--[Amended I (Revised Pub. L. 97--449,January 12,1983).
paragraph Ca},(b}, {c), or {d} of this
section, as appropriate, until the 5. By amending Appendix B by 9. By amending § 135.151 by revising
airplane has been operated for at least removing the phrase "Lateral the introductory text of paragraph Ca};
25 hours of the operating time specified acceleration" in the "Information" by redesignating paragraph {b} as (c);
in § 121.359{a}. A total of 1 hour of column and inserting the phrase and by adding a new paragraph (b} to
recorded data may be erased for the "Longitudinal acceleration" in its place read as follows:
purpose of testing the flight recorder or and by removing "Sideslip angle" in its
the flight recorder system. Any erasure entirety. § 135.151 Cockpitvoice recorders.

Ca}No person may operate: A turbojetmade in accordance with this paragraph
must be of the oldest recorded data PART 125--CERTIFICATION AND airplane having a passenger seating

OPERATIONS: AIRPLANES HAVING A configuration, excluding any pilot seat,accumulated at the time of testing.
Except as provided in paragraph (g} of SEATING CAPACITY OF 20 OR MORE of 10 seats or more, or a multiengine,

PASSENGERS OR A MAXIMUM turbine-powered airplane that has been
this section, no record need be kept PAYLOAD CAPACITY OF 6,000 manufactured after May 26, 1989,
more than 60 days. POUNDS OR MORE certificated to carry six or more

{g}In the event of an accident or
occurrence that requires immediate 6. The authority citation for Part 125 is passengers and requiring two pilots by
notification of the National revised to read as set forth below, and certification or operating rules, unless it
Transportation Safety Board under Part the authority citations following all is equipped with an approved cockpit
830 of its regulations and that results in sections in Pact 125 are removed: voice recorder that--* * * * *

termination of the flight, the certificate Authority: 4g U.S.C. 1354,1421 through Cb}For the purpose of this section,
holder shall remove the recording media 1430, and 1502;49 U.S.C. 106(g}{Revised, Pub. "manufactured" means the point in time
from the airplane and keep the recorded L 97--449,lanuary lZ, 1983}. at which the airplane inspection
data required by paragraph Ca}, {b}, (c}, 7. By adding a new § 125.202 to read
or {d} of this section, as appropriate, for acceptance records reflect that the
at least 60 days or for a longer period as follows: airplane is complete and meets the
upon the request of the Board or the §125.202 Flight recorders and cockpit FAA-approved type design data.
Administrator. voice recorders. * * * * *

{h} Each flight recorder required by In the event of an accident or Issued in Washington, DC, on March 18,
this section must be installed in occurrence requiring immediate 1987.
accordance with the requirements of notification of the National Donald D. Engen,
§ 25.1459 of this chapter in effect on Transportation Safety Board under Part Administrator.
August 31, 1977. The correlation 830 of its regulations which that in the [FR Doc. 87--6398Filed 3-24--87:8:45 am]
requiredby § 25.1459(c}ofthischapter terminationoftheflight,any operator mLLmaCODE4910.-13-M
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