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DEPARTMENT OF TRANSPORTATION 

Federal Aviation Administration 

14 CFR Parts 91,121,125, and 135 

(Docket No. 24418; Amendment N o * 91-: r 
199,121-191,125-8, and 135-23> 

- Flight Recorders and Cockpit Voice 
Recorders ... . . 

AGENCY: Federal Aviation 
Administration ( F A A ) , DOT. 
ACTION: Final-rule. 

-. SUMMARY: This amendment requires : 
-impraved.(<tigitai) flight recorders with •* 

. additional data.parametersfor airplanes 
type certificated before 1969 and -> , 
operated in Part 121'operations. Review 
of National-Transportation Safety Board 
accident/incident files for January 1983 
to February 1986 revealed the high 
failure rate of the metal foil flight 
recorders; The data revealed that 37 . 
recorders (48 percent) had one or more 
malfunctioning parameters preceding' ^ 
theaccident/uicident preventing the. r 
recording or readout pertinept, data. A s 
a result, post-accident flight recorder re­
examination cannot be relied upon to: 
provide accident investigators with, 
sufficient information to accurately . 
assess the causal interrelationship •:-;" 
between man, machine, and 
environment. The requirementof a- i ;: 
digital flight recorder with, additional 
data parameters is deemedithe -minimum 

-standard necessary to ensurethatallof 
the underlying causal factors of an 
accident are identified. The amendment -
also requires cockpit .voice recorders on 
newly manufactured multiengine, : 
turbmer.puwered;airj3lajreg^ >. -
to carry six or more passengers, . ; 

requiring two pilots by type certification, 
or operating rules for those :operations 
conducted under Part 135. The 
amendment also spec|Be^that-ioi; those. 
operators conductingiOperations-under^ 
Part 91 and Part 125 that have installed, 
approved cockpit voice recorders, the 
Administrator will riot use the record in 

'any; civil penalty or certificate action;: 
These amendments were based on 
recommendations from a study ; 
conducted by Trans Systems ... 
Corporation and a number ofsafety 
recommendations by the'National 
Transportation Safety Board. 

EFFECTIVE DATE: May 26,1987. 
FOR FURTHER INFORMATION CONTACT.' 
-Frank Rock, Federal Aviation- • 
Administration; Office ofcAirworthiness^ 

•Aircraft Engineering Division. Technical 
Analysis Branch, AWS-120. 600 
Independence Avenue, S W . , 
Washington. DC 20591; telephone (202) 
267-9567. ** -

• SUPPLEMENTARY INFORMATION: ' 

, Regulatory History . 

These amendmen.t* are based on 
Notice of Proposed Rulemaking (NPRM) 

H., . No, 85-1, pubhshed'in- the, Federal . .. 
Register on January 8,1985 (50FR 949). 
AH comments received in response to 
N P R M N o . 85-1 were consideredm ' -
adopting.these a m e n d m e n t s , - - -

Background 

Fot those operations' conducte^unHer-
Parts 91 and 125 of theTedera.1 Aviation-
Regulations (FAR), there are no ^ , 

~ •• r equipment's that eimer^a-flig|it^eep^erl 
• or a cockpit voice recorderfCVRJ-^e 
installed." However, in the'ffitetesfoT * 
safety, the Federal Aviation 
Administration ( F A A ) has .always . -
encouraged the installation of approved 
flight recorders and.approved cockpit. 
voice recordersin airplanes use&nni.. 
those operations. I _ 

Section 121.343 of the FARrequires 
operators to equip: each turbine-rpowered 
airplane and each airplane certificated 

^r|or*operation?above<25j000;feet^wlm^am 
"j" approved flight recorder. For;airplanes • ; 
r having art'original ty^ecertificate'issued^ 

through September 30,1969, the flight 
recorder parameters must include time, v 

^ aliftude^airspeedi vertical acceleration, • 
\ heading,^andi^diotiansmissidnkejnng." : 

Airplanes having an original type ... 
certificate issued after September 30,-

.:- -1969, are required to have additional 
^'flight' recorder-parameters mdfcatu|g'' 

pitch attitude; roll attitude, side-slip 
angle. otlateral%cceleration, pitch-trim 

; pe*itioiif control column, or pitcTiTcontiol 
surface position, control-wheel%r!ateral 
control surface position, mdde^pedalor 
y a w control surface position.'tmjisf'of 
each engine, position of each thrust-" ~ 

•r reverser, ;frailingedge flap, or cockpit • 
-flap or cockpit flap control position. 

The CVR provisions for Pact.121 
operators require a CVR for each large " 
turbine-powered or large pressurized :/-r 
airplane: withfour-redprocating-'enghiesv^ 

ParM35 does not require operators to 
. have flight recordembtit^oeffiEequk^-" -: '•• 

turbo'jetairplanes configuredl&oariry;- " 
ten passengers or moreto have a'cockpifc 
voice recorder-installed. ' 

Since these provisions were.adopted, 
. there has-beenadramatic change in die 
air carrier industry. Deregulation has 

•xonMbuted-tomatchange.by-altowing"--:.^-
existing Part 121 carriers to pull out of 

it ••• short-tormedium-range markets; thereby • 
: : creating a demand being filled^by a : 

-rapidly expanding commuter airline' 
industry. To meet the equipment needs 
of the expanding commuter airline . . . 

: mdustryi'inanufacrurershave;developed... 
neW-fueLrefficientah^lanesiincludirig-
derivatives of airplanes type certificated 

^through September 30; 1969. These 
airplanes have an;expectediifespan 
welf-into-the next century. . 

Th'epastrule allowed these derivative 
airlanestooperatewithflightrecorder 

^:technotogy^tdates\bdck^to-mer.l950-s; 
the past,,cockpit voice recorders and > 

^flightrecowiers w e r e not required of the 
SSommuteralrline^industry based on the * 
^premise that the level of passenger 1 

^service was not sufficient to1 justify 
installing these recorders. Increased 

^%peration;ofithe -shortito^medium-range -
sairplanesby meconunuterairlinev.. 
industry , however, has placed thein~ , 
^actuarially m a more severeepjerationar 
^envJrinment than ah^lanesjyite---,™--^ 
^icertificatedth^rougli'September30,-1969, -

creating the need foradditionabdata 
collection. 

Discussion 

• This amendment revises § 91.35 and 
adds a new §125.202 that specifies that 

vthe Administrator will not use the 
cockpit voice recorder record in any : 
civil penalty or certificate action. The 
purpose is to encourage operators to 

^ voluntarily install cockpit voice 
recorders in airplanes that are used in 

-those operations where they are not 
Required; The-installed equipmentmust-* 
'be approved and must continue to meet 
the airworthiness requirement* under 
; which the:airplaneistype certificated 
and operated. 

This,amendment substantively revises 
M^12li343 and 135,151. For operations 
conducted under Part 121, this rule 

-requires retrofitting all airplanes type 
-certificated through September 30,1969 
-(currendy using a six-parameter foil-
type flight recorder), with a six-
parameters digitalflight recorder within 

*2yearsfrom the effective date of the 
•-. amendment In addition, these flight 
-recorders.must be upgradedto 11-
i parameter digital flight recorders within 
"7 years.after the effective date of this 
amendment. The 11 parameters consist . 

•fot- those currently required plusthe 
following: (1) Pitch attitude; (2) roll 

^attitude; (3) longitudinal acceleration; (4) 
.-ior|troLcolumn.orpitch control surface 

position;, and (5) thrust of each engine. 
- T h e y are required toperform within the 

- ranges, accuracies, and recording ; 
intervals specified in Appendix B of Part 

• 121... 
All newly manufactured airplanes 

• having an original type certificate issued 
- through/September 30„1969j are required 
-to have 17rparameterdigital flight .r. 
.^recorders.installed after 2 years from the 
; effeetivfi'idate of this amendment. 

The-requirements for airplanes type -
certificated after September 30,1969,do 

rnot change-except for the substitution of 
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longitudinal acceleration. foclateral 
acceleration. 

For those operations conductedunder. 
Part 135, the amendment requjresthe. 

installation o f a € ^ - f o r all m u l t i e n g J B e , 
turbine-poweredairplanes certificated 
to carry six or more passengers and 

-rec^ring:~two.pilots by certification or : 
--operatingrules, that are newly . 

manufactured 2 years from the effective 
date of this amendment. 

"Manufactured" means when the. 
airplane inspection acceptance records 
reflect that the ̂ airplane is complete and 
meets the FAA-approved type-design 
data. An airplane manufactured and 
then^flaced into storage prior t o saleJs 
considered manufactured on the date it 
is completed prior to being placed in 
storage. 

Discussion of Comments 

In response to N P R M No: 85-1, the 
F A A received comments from-29' 
interested persons. The majority of the 
comments received express opposition 
to the proposals based upon the costs: 
involved in complying with the proposed 
requirements. More specifically, most of 
the opposition is directed to thedigital 
flight data recorder proposals. 

The proposals in NPRM N o . 85-1 
address three issues: (1) Recorder 
information to be used only for accident 
investigation purposes; (2) digital flight 
data recorders in specific airplanes 
operated under Part 121 of theFAR; and 
(3) cockpit voicerecorders in specific 
newly manufactured airplanes operated 
under Part 135 of the FAR. For • 
discusssion and analysis purposes, each 
issue will be addressed separately. 

In its comments on N P R M No. 85-1, 
the National Transportation Safety 
Board (NTSB) states that t h e F A A h a s 
not entirely satisfied the intent of. all its 
safety recommendations made to the 
F A A concerning enhancement of flight 
recorder standards required to provide 
adequate data for accident and incident 
investigation purposes andidentifies six 
specific shortcomings. AUthe issues 
raised by the NTSB in its comments to 
N P R M No.,85-1 had been forwarded 
previously to the F A A as NTSB safety: 
recommendations. These issues-were 
considered in the development of the 
N P R M and have been-addressed by 
F A A formal responses to the 
recommendations, the N P R M , or the 
preamble to this rule. 

Since 1967, the. NTSB has issued a 
-total of 53 recommendations regarding 
CVR's and flight recorders. Of this total, 

-38 recommendations wereforwarded to 
the F A A . The. remaining 15 , „.-. 
recommendations were issued to 
industry groups such as U.S. air carriers, 
the Air Line Pilots Association, the 

-Allied. Pilots Association, aiqjlane and 
rotorcraft manufacturers, eta Of the 15 
industry recommendation's, 5 remain 
open (A-82-101 through -105). 

Of the 38 N T S B recommendations -
issued -to the F A A , 26 recommendations 
are "CLOSED" through FAA/NTSB-staff 
coordination and12.recommendations>: 
remain io-an T'OPEN^ status. T h e F A A is 
conrinoing to address these remaining 12 
"OPEN" recommendations. T h e 
following is a summary of the "OPEN" 
recommendations that are mentioned in 
the NTSB's. comments to the docket; 

Recommendations A-82-067 and-108 
recommend requirementsfor improved 
CVR's and flight recorders for rotorcraft 
and are being dealt with under a -
separate rulemaking action. - • 

Recommendation A-82-108 
recommends the development of a 
technical standard order (TSO) for 
CVR's and flight recorders. Proposed 
T S O - C l l l , which contains standards for 
CVR and flight recorders and combined 
CVR's/flight recorders, was published in 
the Federal Register on April 12,1985. 
The final version of the T S O is presently 
undergoing internal FAA: coordination 
prior to issuance. ^ 

Recommendations A-82-064 -through 
-06& recommend that flight recorders 
currently required on fixed-Wing aircraft 
operated under Part 121 be improved 
and that such aircraft manufactured" 
after a certain date be equipped for - ; 

flight recorders with additional 
parameters. 

Recommendations A-82-107 and-109 
through-111 recommend that turbojet 
fixed-wing aircraft certificated for six or 
more passengers not now required to 
have CVR's or flight recorders: be 
required to have CVR's and flight 
recorders with additional parameters^ 

In its comments to the docket. . 
regarding Recommendations A-82-O04 
through-066. the NTSBrequested that 
the F A A reconsider its action-on 
Recommendation A-82r-066 and require 

. 32 parameters for flight recorders on 
newly manufactured fixed-wing aircraft 
operated under Part 121. The F A A has 
determinedrihat an increase tnthe * 
required parameters to 17 represents an 
appropriate balance of costs and -
benefits.' 

In its.comments to the docket on 
Recomn^dations.A-r82^107ana\^109 
through -111, the NTSB.acknowledged 
that .the FAAJias satfefiedits. 
recommendation with respect to CVR 
requirements for aircraft operating 
under Part 135. The NTSButgedthe 
F A A to require flight recorders for all • 
multiengine turbine-powered aircraft 
operated under Part 135. The F A A 
agrees wim-:d»e:i^T^'that<requiring . 
flight recorders on multiengine: turbine-

- powereriVaircraitorjerated under Part-
135 would provide helpful accident -
investigation information^ However, the 
F A A continues to believe that the 
benefits of such regulation would-not-be 
communsurate with the associated 

-.costs:/1.. 
In its commentstothe doeket,ihe 

NTSB stales that the rule does not 
provide flexibility to accommodate 
advancing technology. The F A A agrees 
that changes in aeronautical technology 
may-at some future date require changes 
to mis rule; However, to issue arule that 
includes thedegree -offlexibility -
necessary to -accommoda te'fuhire: 
technology that is not presently defined " 
is impracticable. W h e n n e w design -
-features are identified; the F A A can and 
will evaluatethemduringdevelopment 
of the type certification basis and take 

-whatever actions areneeessaryto . 
maintain the required safety level. .If 
additional parameters or interfaces 
between electronic systems call for 
special requirements, they will be issued 
as appropriate. Consistent with 
rulemaking policy a n d a s experience-is, 
gained: with such future novel 
technologies, consideration will be given 
to revising the appropriate rules. Jn the 
new, fly-by-wire aircraft control system 
design, the one-to-one correlation from, 
crew input to.the resultmgccirtrol 
system response does notexist. That, . 
and other new design features, may „ 

: require the F A A to propose and adopt 
additional parameters to be recorded. . 
over those currently requiredbythe 
operating rules. . . . 

The NTSB continues to urge that the 
F A A initiate further rulemaking to 
require flight recorders in multiengine, 

, turbine-^powered, fixed-wing airplanes -; 

.operatedunder Part 91;.or 125. A careful 
review of-the benefits required to offset-
thecost of requiringflight recorders in 
the class of airplanes recommended b y . 
die N T S B operating under Part 91 or 125 
shows that the anticipated benefits will 
not s u p p o r t , such a requirement. The rule 
does encourage the installation of such 
equipment by s tat ic thaiilightrecorder 
records will not be used by the -
Adnunistrator in anyoivil'penaity or 
certificate-action. 

In its comments to the docket; the 
NTSB stated that Jt was disturbed that 
-the FAAfcas Tiot:takerpdiedUiitktive-to 
propose rulemaking consistent with the 
standards'recently adoptedby the-

International Civn^Aviation 
Organization. ( ICAO) . This amendment 
is consistent with therecent 
Amendment 17 to. ICAO^ Annex 6, Part I. 
The NTSB, in its comments, intermingles 
I C A O "requirements? and I C A O 
"recommendations:" Requirements are . 
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rbinding^ontmelGAO'memberssitates, 
while recommendations are not. T h i s ' . 
amendment 4sin.fuU agreement with the 
I C A O requirements in | 6;3 of Annex 6; -
and in many respects is in-agreement 

> with the I G A O recommendations: in-that 
section. Attachments to I C A O Annex 
6, Parti, contains detailed flight 

~ recorder guidance; tomemberstatesiln^ ; • 
that attachment, I C A O recommends the . 
32-parameter flight recorders for certain 
types of airplanes^-The F A A agrees with. : 
both I C A O and the NTSB that more data 
is always preferable and also agrees -
with the I G A O position that the 

: . i nc reased data parameters be - ' 
recommendations and not required 
parameters. ;T^ieFAAbelieves:that¥the> 
parameters-specified in. thisramendment i.-. 
are sufficient to identify accident , 
probable .eauseandthat the.additional. 

• •... parameters, (up to 32) have not been > 
shown to be cost beneficial. . . . r k . 

Recorder Information for Accident 
Investigation 

! ' 0ne commentersupports die-.. 
proposed amendments to §§91.35 and . 
125.202. A second commenter opposes 
theamendments* contending that the 
F A A should use the 'data as necessary 
to improve^piloting skills. The jFAA does 
not agree that the Administrator should, 
use the cockpit voice recorder record in • -
any civil-penalty or certificate actipn. As 
stated in the notice, the purpose is to 
encourage operators to voluntarily 
install cockpit voice1 recordersin 
airplanes where they are not required. " -
The information from the record is'to ' ; 
determine the cause of the accident and 
not to place blame. Improvement of 
piloting skills can be obtained by K" 
current requirements, such as the / 
biennial flight checks. 

Digital Flight Data Recorder 
The F A A received seven comments 

supporting the notice as it relates to the " 
digital flight data recorder proposals. 

Onecommenter contends that-any 
airline retrofit requirement can be •: 
.satisfied by equipment currently in * " 
production and agrees withihe-FAA's 
estimates of equipment costs. This 

; " commenter asserts that his estimate of 
maintenance cost savingSvtoiairlhies 

/whieh.replace foil ̂ corders-Twith digital-
. flight recorders reflectsa savings of " i 

$600,000 annually based on a 100-
airplane fleet ( 

- Another commenter agrees with-the .< 
, :requirement;to.replace metal foil-type t - • 

recorders with digital types because 
accident investigation would be 
simplified and accomplished-with • 

•I : greater accuracy- but expresses concern 
thaf-the^iyear.period for replacement of 
existingmetalfoil-typerecorder&with * 

digital types may not be realistic. The -
commenter asserts that the assumption 
was made that thenew digital recorders 
-wouldbe directly interchangeable-with 
•existing foil-type recorders-mall- ~ 
.installations. Although many metal foil-
type recorders in service are packaged 
in rectangular (standard Air 

: Tra^sport;Rated<ATTR). long) containers, 
almost 1>400 Lockheed Model 109C 

\ metal;foU-4ype<reebrders paekaged-m a 
^sphericalcontainer "ha velbeen delivered 
to customers, "and many are still in 
serviee*today?T3iis-Gommenter'also ' 
recommends that the two-phase (2-year/ 
7-year) plan^bereplaeedwith: a smgle-r: 
phase program-for.incorporationof the, 

.11 parameterxecorderand that thetime 
limit for completion be compatible with 
existing airline^maintenance cycles. The 
F A A recognizes'that the Lockheed 
Model-109G recorder isjconfigured 
differently fronvthe standard A T R 
long .containerr^butstill believes that the 
2^yearphase-mperiodj'withproper v, 
planning; is sufficient to reconfigure the 
mounting-rack for installation of the new 
recorder. > 

- Two commenters, while supporting 
the .proposed-rule, believe thatthe 
requirements should^ be further 
expa^nded^o-maxirmze the iriformation -
available irdm-accident investigations 
and contend there is sufficient -
justification to require all airplanes • 
operated under Part 121 and type" 
certificated through September 30,1969, 
to be upgraded to the 17-parameter 

.: digitakrecorderwithin 2 years^fromthe 
effective: date; ofithe amendment-The-
F A A agreed that 17 parameters would " 
derive1 moresnformation from the •-• 
accidentHowever/the'llparameters. 
.required ib&the aircraft type-certificated-' 
through^eptember 30^1969,' viathe2-
step program will enhancethe accident 
data available to investigators with -
minimum .cost and out-o£service>time 
for the airplane. The P A A does not • 
believe thatme' additional^© parameters -
.wilf provide the safe'tybenefrt necessary 
to offset the additional cost. Both 
commenters are ofthe'opinionthatall . 
airplane^sin^ofved-imPartlSS-rr: 
operations!should be req.uked4o carry 
the digital flight recorders within 2 years 
from the,adbptionofthe amendment;: .-• 
One*ofthe commenters;also questions 
theUse:ofa single-plararneterfor 
measurra&engme-thrust and believes, a 
more accurate-method is to"measurethe~ 
Ni speed-and^fuel flowfor each engine. 
The FA^'consUders^these issues tobe-; 
outside fli'e;sGope-of this current : 

rulemaking action. 5 

, One other commSnterconsiders the' • 
17-parameter digital recorder as-being:- -
too^hmited.andnbtconsistent.with ' -
recently adopted InternationalCivil 

Aviation Organization ( ICAO) 
requirements (32 parameters) .applicable 
to airplanes over-6O*O0Opounds;The 
F A A evaluated these issues in the Trans 
Systemsstudy while preparing the 
notice and concluded that based on the 
information available at that time, the 
proposals were the most cost beneficial 
in terms of accident prevention through 
accidentihvestigatibns. It should also be 
pointed out that the firiallCAO 
document addresses only new..' ; 
certificates of airworthiness issued after 
1989; The comment is outside the scope 
of the riotic&^andthef'eis insufficient,: 

justification by the commenter to* issue a 
supplemental notice that addresses the 
recent I C A O standards.'The F A A 
concludes that the existing air carrier 
fleet of 2,000 plustransport category 
airplanes do need the new"digital type 
11-parameterrecorder* andthis 
regulatory action should proceed. 

Another commenter agrees with the 
proposals and believes they are -
necessary to ensure that adequate, data: 
is available foraccident investigations.: 
Thecommenter contends that in the 
affected airplanesr there will;be 
adequate room^ and little weight penalty 
for the digital flight-recorder, to be. 
installed, andserviced without difficulty. 
The F A A agrees with these, comments.; 

One commenter states that the 
requirement for converting to a 6-
paramete^digiialerecorder should b e 
.deleted as itis unlikely to enhance ; 

accident investigation to any extent and 
recommends requiring the 11-parameter 
recorder in -7 years. The F A A does not 
agree because adequate time has been 
allottedforfoiUtyperacordersto.be • • 
replaced-ahd then expanded to the 11-
parameter recordenwithout undue 
hardship in the airline-industry. 
Research ofthe National Transportation 
Safety-Boardv(NTSB) records: indicates 
that 48 percent of-the recorders-
recovered from accidents or incidents 
were not functioning. The foil-type 
recorder would likely increase in failure 
rate over the;7^yaar period.-resulting i n : 
-mcrea5ed;inspeGtions,(4ecreased:timer i 
betweenoverhaUlv^and^assibteihcrease 
in FAR-maintenance violations?as well' 
as not havingthedata available in-the 
event of an accident or incidenfeThere • 
is adefinite^needtoreplace-thefoil 
recorders as soon as possible. 

In addition to the above, the F A A 
received18-responses to the notice: : , 
expressing opposition to the digital flight 
recorder proposals on the basis of the ~ 
economic-impact of complying with the: 
proposed requirements. Five -
commenters'provide.d estimated Gost 
figures for retrofitting their CV-58© - : 
turbopropeller airplanes to comply-with 

http://allottedforfoiUtyperacordersto.be
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the_proposed requirements. These -
restimates ranged from $14,000 to$50,000 
;perairpiane.modification-.Estimated-
cost figuresthat were, provided forother 
models of airplanes came within the 
above low and high "estimates per 
airplane modification. In addition, one . 
commenter notes that the F A A 
estimated costs-in the noricedid not • 
consider the lossof value on currently 
owned flight recorders, and this 
commenter estimates this value at $6,000 
-per recorder; With the loss of $6i00Gper 
recorder added to this estimate? this -
brings the total estimated^cost to 
approximately $9,500 below the average 
of the low and high estimates above. 
Another commenter states-that-he has 
observed-a price increase perflight 
recorder of approximately $5,000 to 

. $6;000 since the issuance' of NPRM No. 
85-1. To properly respond to these 
comments, the F A A has prepared a 
detailed cost estimate using thelatest 
available information in its Regulatory 
Evaluation, and the F A A considers 
these costs the most realistic in 
determining the cost of compliance: with 
the final rule. 

: The NTSB sugges ts the addition o f 
, longitudinal acceleration as a 
parameter. The NTSB contends that 
longitudinal acceleration is vital for 
determining the effect of.wind-shear, 
braking, andairplane performance and 
is a much more significant parameter 
than some others presently recorded. 
Tfie~NI5B.is responsible for determining 
the probable cause of and contributing 
factors to an accident and is the-prime 
.user^of. the flight recorder data. The F A A 
agrees with the NTSB that the 
longitudinal accelerometer is necessary 
in identifying the contributing factors to 
an accident-or incident, and has 
changed the! requirements For the 11- -
parameter recorder by substituting 
longitudinal acceleration for pitch, trim 
for the post-September 30,1969, 
certificated airplanes. In addition^ the 
F A A has substituted longitudinal 
acceleration in place of lateral 
acceleration for newly manufactured 
airplanes.The FAAhasreviewed type 
design.data for airplanes affected and 
finds that other thanthe reconnection-of 
wiring at the tri-axis accelerometers in 
the post-September 30,1969airplane, 
and the substitution of a longitudinal 
accelerometer for. pitch trim synchro or 
a potentiometer in the 11-paramater ; 
airplane type certificated through 
September 30,1969; thesechanges are" . 
not: significant. 1 

• ;..r Anotherdommenter opposes the. - . . 
digital flight recorder proposal but does 
not operate any airplanes that require 
modification to comply with the 

proposal: This commenter did not - -.-
provideanylnformatlon orda*a'to ;•*. 
support this opjiosition. T^e.-FAA does -

, not agree-with th^s-commenter.-
* One commenter contends .the fojaVtype 
flight recorders are-satisfactory for the 

, older turbopropeller-driven airplanes :. 
because theirdesign^nd operating 
environment is^sufficierrtly different -
fromlhat of turbojet-powered airplanes. 
The F A A does not agree thatthe foil-
type recorder is adequate in^m current 
accident investigation.environment -

-because of me inaccuracies that can-
occur between therOutine^maintenance 
times and the opera Hons check before -
flight. A recent review o f NTSB-aecident 
files has found the inservlce faSurerate 
of the foil recorders to be unacceptable; 

Several commenters state mat many 
of the older affected airplanesTwill likely 
be retired shortly after the anticipated 
effective date in early 1987. The F A A -
does not agreethat theolder airplanes 
should be exempted-because of a" 
supposedeariy retirement fronr service. 
Certain operators may retire then-
affected airplanes framthefr fleets, but 
these airplanes most likely will be in 
service with other operators, and'Uie 1 

requirements will continue to be 
applicable. Because the airplanes 

.comply with' the new rules, the-operator 
hasa more marketable and valuable 
airplaneat the time the airplane is 
placed on the market; The F A A does . 
agree that an airplane in servicefora 
considerable length oftime may be 
considered to have-a low probability of 
operational and mechanical-"surprises." 
However, unanticipated«vents :such as 
fatigue may still occur and human-factor 
information is relevant in accident 
mvestigadons.invorving old and new : 
airplanes alike. A: digital flight recorder, 
as aninvestigative tool will-provide -
insight into these issues. •.'*•• 

One commenter* an all^cargo carrier 
operating/under Part 121 withnine C V -

- 580 airplanes, states that the additional 
cost to comply with the. proposed • 
requirements would create a serious H 

. financial:hardshipon the;Gompany;This 
commenter contendsthat: Therecent 
accident data for CV-50 airplanes does 
not justify.any needtoohange thelype 
of fiigM recorder in nse; the GV-'SSO"-

- airplane design and operating 
environment has not changedindie past-
25 years; and; the additional parameters 
and significant additional cost-have not 
been, justified on a cost versusifiight -
safety benefit basis. Furthermore,-this 
commenter contends that the cost to 

- retrofit the digital flight>Teeorderin-hjs 
CV-580ah^3anes«duld*asilyhma's 

, high as $450,000. The F A A recognizes 
that this commenters contention of . 

$50,000 r w r - a i i ^ I a n e ^ s c ^ ^ 
the -reposed requirement W u l d be ' -
significant However, .noinformation or 
data was provided to show bow this 
figure was derived. Most prudent, 
operators will; notincur- these extremely 
high coststo comply with this final rule.: 
The basis for this conclusion is 
explained in the section of the: . 
regulatory evaluation discussing.FAA's 
response to these -comments; A pilot- -

; induced^ a Gcident can occur any time 
• withanyairplane, andthe accident 
histoiynsf a specific airplane type should 
notbe:a-basis for exelusionfrom-this • 
regulation; Every accident must be 
evatuated-to determine.the probable 

cause and related events,, and these 
types of airplanes are. operated in -
suffitientnumbers i n passenger service 
to require.the. same accident 
investigation .tools as other Part 121 
airplanes; ;. 
' Oneoomrnen te r , r ecommends that.., 

m r p l a n e s t y p e G e r t i f i c a t e d p r i o r t o : 
January 1,1958, be exempfcfrom the. ... 
proposed requirements. The FAAdoes-
not agree with this r e c o m m e n d a t i o n , . . 
because every accident-must be :. 
adequately mvestigated to.determined-. -
the probablexansaand-identify actions. 
to prevent accidents: of that nature. 

One commenter contends-that the : 

est imated-nonrecurr ing cost-for-the" 
proposed 2*phase retrofit of digital flight 
recorders onits association's:member: 
•fleetis $43.5-million for 2,000 airplanes, 
not counting cashJossdue to out-of ... 
service time, and contends,thatthe 
FAA 's cost estimate&-areinconsistent.,. 
Furthermore; this commenter. asserts .., 
that me FAA's stated basis for the 
proposed rule is based: upon erroneous 
information and speculative estimates of 
future "unknown hazards'* that would, 
be identified-by theexpanded parameter 
digital recorders; Ihatme^FAA did not 
present any data thatcpnclusively • • , . 
shows that the probable cause o f any 
U.S. air carrieraccidenteottldnotbe ••-
d e t e r m i n e d hecause of thertrse of &• -
parameter f(»^^rypeTCCOTders;:and. that 
.properryimaintained^parameter flight 
recorders have not served the industry 
and Government well in developing 
accident.prevention measures.^This 
commenter recommends the notice be-
withdrawn because ofrthelackof 
adquate- justification presented by the 
F A A . In addition, this: commenter 
recommends that if the FAA.deeides to 
•require the Improve-flight recorders . 
r^ardles»ofme>Hine'safety reeordi-a, . 
single^ste^.programthatprovidesat -
least.7 y e a r s v f o r accomplishment would 
minimize the. impact on-theairlines. 
Furthermore, the F A A should reevaluate , 
its cost versus benefit estimates using . 
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r economic data^resentediri this: ;v: 
•! response and; by otherCommenters-.-- The 
, F A A h a s reeva luated^ ' cost da ta; and • 
.4he Regulatory Evaiuationteffects* these 
changes. With respect to the basis for • 
thisTule change, ̂ experience has shown 

•tW^unexpeeted accideut scenarios.and-
-unusuai.combinations of circumstances 
will occur.' 

Another commenter, while not ' 
Qppos^theuroposal.recouunends ,.. 
deleting.the^parameterstep.in.the: s\. 

•. program, and recommends going directly 
to the 11-parameter digital flight 
recorder requirements, because the 2-

-year implementation period^for retrofit 
is considered unrealistic. This would 
permit installations to coincide :with: 
maintenance schedules. This commenter 

-also states .that the notice assumed that -'. 
foil-type recorders are apparently-
interchangeable with digita&typesin all 
cases and states that rthe digital flight' 
recorders and the spherical configured . 
. foil-type are^not, in fact,' directly 
interchangeable as assumed. As 

: previously stated, the F A A does, not " 
agree that the implementation program 
should be lpngthenedotthat the-2-year 
implementation program is unrealistic. 
This commenter presented no 
information to. support this assertion. ~ 
The FAAhas reevaluated the time?" 
frames for implementation against fee 
availability of modification k£ts?and/or 
digital recorders heeessary-forr; :.„.; 
c omplying with :meserequiremfertts-and 
continues to find them achievable1 and 
realistic; Further, a slight additional cost 
for replacing the spherical foilxecorder 
with-the rectangular digital recorder is 
reflected in the revised Regulatory 
Evaluation, 

One commenter recommends that;;. 
§ 121.343(e)(6) and,[dK6) be changed to 
indicate mat radio communication either 
to or from A i r Traffic Control (ATCJ ls 
acceptable, The F A A the intent was to 
record the airplane transmitter keying 
which would be to A T C T h e riile has 
been changed.accordingly. This- > 
commenter also recommends that the 
word "large" be added before the words 
"turbine engine powered" in 5 121.343(b] 
to clarify that ^^requirement applies 
only to large airplanes. The F A A does • 
not agree this changers necessary, 
because all airplanes operated under -
Part 121 must be type certificated in the 
transport category and the F A A is not 
aware;ofany small airplanes, weighing 
less than 12,500 pounds^maximum. 
certificated takeoff weightr:beirLg •-•'=•;. 
operated under Part 121. if small 
airplanes.do in .the futureoperate under 
Part 121, the F A A sees no reason to treat 
tiiem differently from large airplanes. 

•• ~ Another commenter suggests 
replacement of thefoilr-type recorders 
with digital types on an •attririon'-basis 
and ̂ contends that the price increase of 
lOOpercent in the last 3 years, for the.fail 
medium will achieve thisobjective. The 
FAAdOes not agree, because there is no 
assuranceof attritionas suggested, and 
no assurance'thatdigital flight recorders 
will he-installed within a reasonable 
periodof time. Furthermore, the F A A 
hasuo wayof Gontolhhgilight recorder 
prices. 

These amendments are. based on a 
number of ^SB^recQmmendatfpns-and 
a study conducted by Trans'Systems ."• 
Corporation! completed in May :1983rfor. 
vtheFAAOffiee of Aviation Safety, - / 
.entitled "Cockpit Voice and-FIight Data 
Recorder Evaluation." The study., 
evaluated^ number of CVR/flight-
recorder equipment requirements and 
options, one of which was Jhe adoption 
of all N T S B recommendations; The: - . 
Trans Systems study is available in the.. 

-.Public Docket for review.'Ebpies'bfthev 
FAA replies to NTSB safety ' 
recommendationsooncermng^CVR's/ -
flight recorders areavarlablefromlhe 
F A A Office of Aviation Safety. 

Cockpit Voice Recorder 
•The FAA received 16.comments in 

response tothe* cockpit-vbice recorder: 
proposal, with 9:commenters opposing : 
the proposal and 7 commenters 
expressing support. " • „ 
, Three commenters contend that the -
requirements should apply only to;;those 
turbined-powered airplanes with a 
seating configuration often..or more,. : 
excluding pilot seats. One commenter 
states that no jationale is given to.: 
reduce the, number, to six and that, 
historically, the dividing, line has been -
ten passenger seats. The FAA:does not 
agree with the increase to tenbecause 
of the large number of small airplanes 
that operate with between six andjtfne 
passengers and thatare required by Part 
135 to-have two pilots for conducting. 
Instrument Flight Rules operations with . 
those airplanes;. 

The NTSB's recommendation^ which 
was used as thehasie of the Trans 
•iSystems Corporationstudy, was about 
thVnumberof accidents involving six- • 
passenger turbine-powerecLmultiengme 
airplanes in-air taxi and corporate/ . 
executive operations in which the 
accidents circumstances remain 
unknown. . . . . . 

One commenter asserts that the -
increased fuel consumption to carry 
these recorders; should be considered in 
the economic evaluation. The F A A 
agrees that the increasedfuelcost: 
shouldbe added in the analysis* and/the 

economic evaluation addresses the 
increase. : • 

Another commenter contends that the 
purpose of cockpit voice recorders is to. 
fix the blame for an accident or incident. 
The F A A does not agree because the 
purpose, of the recorder is to determine 
theprobable cause of the accident, and 
this should not- be construed to mean -
!'fix the blame "The^same commenter 
asserts that some.SO percent of all 

•accidenujare-causedbypilot error but 
provides: no basis-farthis-assertiom The 

i F A A doesnot agree with: the BO^percent 
figure: recognizes that a significant 
number.ofaccidents can be attributed to 
pilot error. Finding :a pilot's action or 
inaction as a causal factor in an 
accident or incident is not intended to 
bethe sameas "fixing the blame." 

Oneoommenter contends that most of 
the airplanesto which this rule would 
apply.operatein a very limited 
envhonmenf or portion of the airspace 
and that there is insufficient time to 
recordmuch voice communication when 

-a problem arises. The commenter further 
contends that the cause of most 
accidents in this area is probably pilot 
error during takeoff and landing and . 
doubts that the addition of CVR's would 
shed any newlight ontheoause or 
circumstances surrounding any 
aceideht..The:FAA does not agree feat 
there is insufficient time toTecord 
meaningful voice communications. It is 
not the quantity but rather the quality of. 
such-data-that may determine thecause 
in the relationship between the pilots, 
the airplane, and die operating 

.environment at the; time of an. accident. 
Also* it-is not just thevoice 
communications that are.useful in 
determining avcause but all recorded 
noise, i.e. switch actuation, engine 
revolution; aural warnings, etc. . . 

One commenter asserts that the 
cockpit voice recorder would not add to 
the level- of safety of a flight, and its 
only benefit, that of aiding accident . 
investigation, is abstract and unproven. 
The F A A agrees that the CVRdoes not 
add torthe level; of safety of a specific: „ 
flight butdoes not agree that the 
usefulnessisr.abstractand unproven. ••. 
There are years:of experience with 
cockpit voice recorders in Part 121. 
aircraftthat attest to the benefits:to be 
derived from the recorders. 

Anothercommenter contends the -: 

proposed-rule is discriminatory since 
many sirrallhiultiengine airplanes that 
notturbine'powered are certificated to 
carry more than six passengers. The 
F A A does notagree.that the rule is 
discriminatory. 

One commenter asserts that an 
operator should be-given theoptionof . 
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mstaliing a flight tecoideriinstead of the 
, coctpibvoice tecorder .because more 
jnfqrmations-mayibe obteinedfromlhe 
former. As-a-^egBjatory proposal, this 
comment is=outsjde the,scopeof the 
notice. ... - .. 

Threecammenters contend that the 
. CVR.hasproven.4o.bean invafuable tool 
jn accident/incident investigations and 
•.thatitwc-uldbe prudent to require a-
CVR for any. multiengine, turbrne-
powenedairplane operating under Part 
135.with two pilots and carrying six or 
more passengers regardless of th&date^ 
of manufacture of the airplane; The.: FAA: 
evaluated this issue in the Trans -,.-

. Systems.*tudy^whilepreparlhg'this 
notice but concluded that the,estimated • 
costs would exceed the potential1 

benefits if all multiengine airplanes are 
included.- • • : • ' • 

Regulatory Evaluation 

TheFAA.hascornpleteda detailed 
regulatory evajnatian-ofthe final rule . 
which is available in the regulatory 
docket. It is similar in form to the? „ 
regul a toryevaihia tion "of NPRkt No; 85^1, 
but manyrevisions-have been made in-
response to comments that addressed 
theaiotice. The«vahiatjcm also 
incorporates more-current cost and fleet 
forecast information. -

The major.findings of the evaluation \ 
ofsthe fijial rule aie summarized below;-
However, F A A ' a response-to those . 
comments, that addressed the regulatory, 
evaluation of.the notice is ££ese*ited in 
its entirety. 

L Discussion of Comments Addressing 
the Regulatory Evaluation of the NPRM 

Numerous conunentswere receivedta 
NPRM No.BS^l, thataddiessed the -.-
regulatory evaluation of the proposed' -
rule. These comments have been -
considered by the F A A and are 
discussed in this section. The regulatory . 
evaluation of the final-rule follows this 
discussioitof comments. The F A A has 
revised its evaluation in many respects -
to reflect issues raised by the 
commenters. • 

A. Comments on Costs - • 
A . l . Part 121Proposals " 

Numerous comments criticize FAA's 
estimates of the cost toietrofit existing 
pre-1969 type-certificated airplanes 
operated under Part 121 with.digital 
flight recorders and to upgrade these 
airplanes tcrecord 11 parameters of 
information.In-its. regulatory evaluation . 
of the notice; F A A considered the. costs 
of various-digital flight recorder;and. 
flight date acquisition unit-equipment 
combinations that wouldmeet the 
proposed requirements andestimated 

. that the maximum cost faCanjrokthe^ 
various,optic^:itoctedmg^aborjandf: 
signaJ.^uices;-wouldbea^mroxynateJy.:. 
S22,Q0JOper aHplane^Comrnents^have • . 
been received arguing theFAA's^costs-
were significantly underestimated and 

, that compliance costs:could exceed..-
$50,000 per.airplane, more .than twice- , 
FAA's-highest estimate. Eurther. - . 
commenters also state that additional 

: costs would result because airplanes - • 
would need to be removed from service 

: toiaccompKsh.fha-retrofit^thafcfhe--twjo-
phase approach fimtiahdigitai recorder . 
retrofit within 2y.ears followed by the 
upgrade to 11 parameters; witbitii?yearsj 
,wouId.Tesult:in higher.compliaucfrcosts . 
thana one-^mase: approach.because 
airplanes would need to be taken emi-of -
service.twice: thatdesign certification . 
costs had heen-omitted;, and that many , 
spherical foil recorders were still in -
service that would create special 
installation problems when replaced 
with digital recorders in standard one-
half A T R boxes-

T h e F A A w a s unable to-find evidence 
that the very high compliance cost 
estimates of approximately $50,009 
would be ineurred by cost-conscious 
operators. These high costs, could be • 
realized if the, equipment were 
purchased through third parties aridif 
the 'installationwork was not scheduled , 
totcoincide with regular maintenance. 

: intervals. However, because most; 
prudent operators would-negotiate with . 
recorder equipment manufacturers to..-. <. 
obtainthe&e&tnestpurchaM-pTice^ . 
re-fleccing quantity discounts* and 
because cost-conscious operators can be -
expected to use s-cheduled raaintenaiice . 
cycles as efficientlyas possible, F A A 
expects mat actual complianceccrsts -
wall in-mast cases be sLmilar to those, 
estimated by the F A A . The FAAhas. 
raised its equipment cost estimates by 
19 percent to reflect inflationin the , 
prices of recorders since' the notice was 
prepared 2 years ago: 

To allow for the additional cost which 
may be incurred by some operators who 
find it necessary to rely on a 
modification shop to perform the retrofit 
as a completepackage; including the 
provision of all necessary equipment 
theFAA has added40percent to-its 
estimated cost values for recorders,: 
flight data acquisition units [FDAt^aj, 
and signal sources. This, modification • 
shop markup factor has .been applied to: 
15 percent of the airplanesaffected by 
the retrofit provisions of this-finalTale." • ' 
• The F A A also found that"air earners, v 

when performing contract maintenance -
worit-for.othercarriersrand"modification 
shops charge labor rates o f ^ r - • 
approximately $35. to:S4aper.hour.:-:- ; 

Further;thecontractor'g overhead, 

.. expenses^e:alreadV;inclT*ded4nrthei.; = • 
3 fab or rates charged to customers.-The , 
F A A has used a $40 labor rate in its •• 

. evaluation -of the final rule, slightly 
.: higher than the$35 value usedforthe 
••notice.. .. . •: 

... • "Other factors may affect the: 
compliance costs of the rule; not altiof 
which may necessarily have been 

; identified-by the F A A or the • 
r.commenter9.'lnstallatioij labor may in 
some instances exceed-FAA estiraates?-
oc,' as^onecommenter aTgued.TecQrder? 

i manufacturers^may increase theirprices 
follawing?rmplementatiojiof~tbe ride 

.. (which t h e F A A doesnotexpec,ttobe r:-, 
much of a problem because of 
competition among manufacturers J'." 
However, to allow for these • 
contingencies, the FAAbasperformed a 

^sensitivity analysis on its' cost estimates. 
This enables comparisons to be-made of 
the potential effects vartationsin the . 
cost.estimates may have on the overall 
desirability of the new Part 121 recorder 
standards. 

The F A A maintains its expectation 
that both the digital retrofit and 
parameter upgrade work can be 
completed without requiring enplanes to 
be removed from service specifically for 
this purpose. Although it will require 
careful planning on die part of" - . 
operators,:bo.ththe.digitalrecorder 
retrofit and parameterupgradeworVcan ; 

be completed in steps and integrated v 
into regularly scheduled maintenance 
intervals.over the2-year digital ; 
conversion compliance period and.the 7-
yaar parameter upgrade cxsmpliance - •. 
period. Similarly, installatierii labor costs 
can be partially reduced by anticipating 

" maintenance procedures involving 
aircraft disassembly that would also 
provide an opportunity to install the 
additional lnfonnation-pararoeter signal: 
sources and wiring. 

Engineeringdesignand certification:: -
costs are expected to berelativelyminor 
for each airplane type/recorder . 
equipment combination that operators . 
elect to install. These costs usually have . 
already beer*, incurred by recorder 
equipment manufacturers andare ------ -
reflected in the pricesthey charge their. ; 
customers. Further, many of theairpbme • 
types affected by the amendm entrare ^ : 
operated-by foreign carriers.with similar-. 
or more stringentrecorder r-equirements; 
- therefore; .the-engineering work has, tea-

. large extentipreviously been completed.--.. 
Finally, when prorated over the total - . , 
•number ofairplanes-convertectusinga-
particutar equipment com binationi the. • 
per-airplane cost attributable to design 
and certification is expected to be an 
extremely small-portion of .the ovecaH v -

. equipment and installation costs. - : ; 

http://CVR.hasproven.4o.be
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Neve^tfaetesssa^e^tsejis^ 
has been added to the segulastoiry 

- . E V A L U A 4 T O B F C , A E « l . T H I S K S H ^ D ^ c ^ i m t e l ^ - ; 
provide for. the occasional situation. - , - ; ; 

., whese destgntaadc^r^fteu^ffieeets "' 
present a special problem. 

The FAAagreescthaCfor those aircraft, , 
equipped with the Lockheed spherical 
foil recoideE anewnwuatmg^aEk.wiH,: 

. be required;whieh wfltaicld aboust.$5G& to.^ 
the installation, costs. However*because 

., O F A P R E V H J U S ^ u f e - D M N G E ^ A I R Y S P H E R I C A I ^ ^ . 

. . R E C O E D E R A tha^had^riginal% beert - -': 
inslaHedin; the W H E E L we3^s&ould^iaw& ^ 

.i already^been R E L O C A T E D to the rear of the-* 
airplane. Therefore^ no additional 

ovinstaffationxosl&ahwldr 
need to-relocaterthe recorder. 

CommenfeES aJso question the FAA's 
estimate of the annual recorder 
maintenance savings that could be^' 
realized as a result of repfacm&foil 
recorders with ditgiuatEeqorders^One, i -
commentersfafes that converting to 
digital equipment would result in . 
carriers experiencing a range of from- ~ 
$2»400^addidonal•annuaLmaintenanee^^ "v-

.. expenseper airpkne.to $l;800'annual < -
maintenance savingffper.airplane^ This 
compares to the $2^500 annuat -
m^fotenanEe' 
the F A A hi the noffce, which the F A A 
considereda TOnser^ativeredHction of 
flight recorcfermamrfactnrei savings 
estimates tlmt.range^ from $3,000 to . 
$5,00 amraaHy perairprane. 

: The^FA^-maitt taiusi^ . 
- that: because O F - t h e M g f e 

digitalEECORIFE^in^cQmparis)m'tff Jaging^' I 
F O T recorders, andtfceconl^crasly 1 - v • 
increasing C O S T of the TOIF metftum, 
digital recorders shouMresttltHT net' 
maMenaneesavaigsfoKop^RATOTS. • -

. However,-because O F tBeeoneems';. 
raisedbye^mm^ntersttheFAAhais 
reduced its estimate of armuaF 
maintenancesavings^^em^tiSOffpeT' 
airplane to only $l,50fiper afrptefie m'its-
analysis O F the fitaaf rale.Tuttfee£ the ' 
F A A also maintains its original -
expectationthattheadditionalsignal. 
sources^lkfequiremaintenance only-
infrequently and that any maintenance 
costs whieh^mayrew^tfrom fhe^ignat 
sources wil£%enegJ$gibl£ ir#comparison 
to savings resulting from- the conversion 
to-mueb more reliable digital equipment 

•Similarly, the F A A expects that the 
relatively higher mean, time between 
faihircsxof digital equipment in * • ' 
comparison to fori recorders should -
actually reduce die potenaai for flight 
delays'bexa^^G%Bm1maaii reqn^meri^/.: 
list requirements, rather than-increase" 
this-possibility, as some commenters- -
state.' * 1 ' *• 1 

Another commenter stales that the . 
short remaining: fife, of older, airplanes 
would reduce the.-mairHeo8scesayin^a*' 

lat&ibufetWetodigitair««W^e^&WEK; 
BELOW F A A estimates- However, IN ITS 

• regu&A£oxy/^A&^ 
FAAalk)WdforfBrJsea^#eet attrition-; 
in ESTIMATIB^the- tot^ f f l ia intoai ice : >; 
savings THAT woaidxesulfefOTH: the rote. 
Further' the* F A A didaot take credit for 
maintenance savings realized by 
digitally EQUIPPED AAIRPIAIRAESRTHAT: had 
volu®tarBy;CQNETFE£ted^©r weeeexpected 
to VAFEHWBYTSMWE^muWaljsenee^OF 
the RALE. Finally* in later years of therl&-

- YEAR ANALYSIS, PEXXOD^U^ . 
4h&PERCEN*A^E?^AEFEE^AIRPIANES o V v . ; 
:FORESASIIM..th»SE.YEA5CS"that W O U L D . , . v . 
-̂ READIÂ maiiâ ESANCE: SAVTOGSSAS*A RESULT 
; o f th&neW^ei .TBs.wasdiecau^ 
. manufeetee^airphraes^^ 
service are. currently detereced with 
digital reraOTlexs-a^ 
thafroperators have voluntarily 
conve^dgeneiFaHywbKldfeetiifr 
airplanes-wim; U^IO^estreinasming' ' ; ..^ 
service life. 

One,commeater' expresses ceracern? 
thatairplanes^exemptfrom'feeinoise :. 

- standara^oi^Par*3®;MTT^|a^fflcy%• 
1988, wotild be retired shortly after T H E 
effectivedate.BF T H ^ ^ 
rule, A s stated IRE TWNOTFPÊ  the F A A 
expecfe'thafcth&AVAFFALAH^QEha^'KTO: 
will enableinanyc .̂FFIEWAIFFIPIAAES T & 
REMAANTA^tive.AIAA^tfafiir»jisei.-: v ; ; - . 
exempt^.expfeesv-SI3E^!^; :BQei i^ ; 7C^ 
and M e E > O I - I D ^ B 6 % g l a s B ^ 
other t l i a i t ? B G ! r 8 ? ^ s ^ E F E O F ^ E D w i t h . *.": 
noise cQ5n§&N€EBTG^Bes t ^EEE :exduded ; 
f r o m ^ t h e i f e ^ E A Q J E E T E D T O J be>AFJECTED B Y 

the pixjpo^dr^ebeeaQseofcotheEPar^ 
36 Troiseos*35ID^».ifeat beca»e effective 

= ra 198&However, since THERN»t ice.was 
wr i t t en .HMSH.K IB Ihave become 
available for both DC-8"s and Boeing 
7 0 7 ' S ^ A ^ a f l i i i ^ E D number of these ~ 
a i rp lane» ;A !EERKIW expected^to'reinaiin m 
serviGe.'Therefora basedupon 
preHmittaryr mfeirmalioE prepared FEY the 
FAA's Cf&CEIC^Bnv^onmeEEtand-
BNERGY t̂feese types O F airpianesr H A V E -

been added to -meforecas^olithepre-; 
1983^pe-ceEttScated' airplane, FLEET 

expected: to B E affected -FEY T H E R U I K . 

Omer commen*SRSTATE: . tha£ANY ;^ 
* additrcnai-welgbf^attributable to.the 
D I G I T A T retcofit-AND parameter upgrade : 

would resrahm S L I G H T L Y higfeer itffil' 
C O N S U M P T I O R : T h e FAA-argees and has-
addeda: weight penalty cost F A E T O R T O I T S 

analysis. 
Comiaenfe-were RECEIVED siatxng;-&atr '• 

in: its cost estimates the F A A did not -
allow FOR the lost residual value of foil * 
recorders whert the new rule makes 
ther&INSTA&lm^ -r 
F A A recognizes that this is a vahd-
consideration: however, this factor, has 
already beenreflect^m^theanalysis.it 
is the remaining atihty ot usefutliie'of ' 
the foil reorders t ^ t w ^ l be lost as a 

result of diis rule change r or in ether 
, - W O R D S R the foregone benefits: THAT would-: 

have BEEN DERIVED from, their continued* 
- use;fKieequipmeotcosfsiofrheoldfoil-

recordeF&^RE sasken^costs' FEATwill-not 
affect̂  OR%e>affeeted;byifanydecisions. 
maifeconcemmg^thevnew^equiremeats.: 
Tfe r̂esferaJ rffeeW/eosts are^nef relevant 
focthepreseat-analysisandhaveBEEN . : 
excluded:} However, FEE regulatory 

-evaluations of both the notice and the 
final-rule have: assessed the 

* I I T F P R A P E B ^ ^ t e a c c I ^ 

- anô CONSEQUEJRNV-safETY wluclrwnT 
result from tfee NEW requu,EINEN{s;, i-e,̂  ' 

^ ME :0£^ ' f «> ITO^o r i «CT , ERHEJT^EF /bene f i t s 
. which will BE^reaKMd over AND alra>VE . . 

-the>eurrent RAFEI^Fhereforev, tooffsetthe 
incramerrtalbe»efi teby.^to^ 
oi fee O L D T E C S K P D E M F I . E V J THE; lost1 

residual V A L U E ) would R E P R E S E N T double-
counting. Further, becausetbe , 
I N C R E M E N T A L - c o s t of thenew: 

:• requfeemeafs feonayerageohly about 
.ONE er'two;EEHTSPER^enpfenementovep 
the ariajysis1 period (based O N FAA 

. AMatiort>Foi<vva$f&F&ca,l^ 
1997$, operator* snoald NOT find it 
difSeult FO-recover :their addftional costs 
in: tr^fares'^eCflleeted frompassengers" 
WHO are'THE aMmate^beneficiaries OF THE 
safetyfrnpiOTvementsiv : .„ . 

TheNTSBexpresses^CONCENLIN^ i ts . 
commenurthat nieilongitudmal.. 
acceferation parameter had not been ; 
included amon^ the; additional. 
infonirafiorr parameters' proposed in the 
NPRM.TheFAAihas reconsidered this 
question arid decided that longitudinal 
a cceleEatiOrjt should B E T included. 
Although tbischang^from the original: 
proposal may at first glance appear 
potentially expensive; because it will' 
affect airplanes TYPE certificated after 
September 30; 1969; as well: as those 
type certificated before that date^it will 

-.have a relatively-minor cost impact. 
First, the F A A has determined that 
virtually all.post-1969 typecertificated .-. 
A I R P L A N E S are E Q U I P P E D W I F H tri-axis 
A C C E R E R O M E T E R S , capable o f sensing 
L O N G I T U D I N A L , V E R T I C A L , and lateral:. 

. acceleration; and in most cases the': 
longitudinal axis sensor is wired- to the 
recorder. Second, for airplanes, type : 

. . C E R T I F I C A T E D before 1-969; the F A A W I L L . 

allow operators; TO substitute . 
L O N G I T U D I N A L AECEFERATIOIÎ forrthe pitch- -r 
trim pawuTaeterorigiiraHypmposedfor 

.existing- airplanes thatwill be required • -
to upgrade to IXparameters-and to : 
substfetetongitudm^ forlateraJ ^ 

"acceIeratHW»:oii,new%r.manufactured 
airplanes'subjectto die N E W 17-
parameteF^e^mTenien*"/ A shlght ' 
additional signal source expense will be 
incurred over that estimated m the 
notice for airplanes upgrading from 6 to 

http://written.hMsh.kibi
http://analysis.it
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11 parameters,_and'the regulatory 
evaluation of the.final rule has been 
revised accordingly. 

One commenter states that the 1983 
Trans Systems Corporation report. 
entitled "Cockpit Voice and Flight Data : 
Recorder Evaluation" indicated thai 
expanding the retrofit requirement for 
pre-1969 airplanes from the 6-parameter 
digital conversion to the ll^parameter 
upgrade requirement would more than 
double the total compliance costs of the 
rule change.TheTrans Systems. 
Corporation study did state this. 
However, the Trans-Systems 
Corporation study presented an . ; • 
overview-of- numerous cockpit voice 
recorder and Bightrecorder-roptions. for •. •/ 
aiTpJanes-oneratingunder-Vanous;-.-,- -
operating regulations of the FAR, The 
FAA's regulatory evaluations of NPRM -„ 
No. 85-1 and of. the-final rule are much 
more focused and have analyzed the 
specific optron.that has-been proposed . 
and adopted mmuch greater detail than 
was possible in the Trans System • 
Corporation study. The FAA-'s cost 
estimates of the final rule indicate that 

. the 11-parameter.Tipgrade^requirement- -
willincrease-totalcomphance costs by v 
only^about one-third over the -total-costs-. 

.of a rulethat would require-just the6-
parameter digitalretrofitiorexisting 
pre-1969 airplanes..- , , > , 
- One commenter expresses concern 
that the new.fhght recorder - • 
requirements would create problems for • 
the internationaLexchange of aiijcrait for 
either sale or lease.- The F A A does not 
agree. Many foreign countries currently 
have flight recorder requirements that 
exceed those of the United States. The 
new requirements'being adopted by this 
final rule will reduce the differences 
between the airplanes of U.S.. operators 
and those of many foreign operators, ' 
This may in fact facilitate, rather than . . 
hamper, the mtematanal exchange of 
aircraft. 

Other comments state that the 
development of new recorder 
technology and the expense of 
maintaining pJdfoilrecorders.would 
result in the gradual attrition of foil r • ••: 
recorders. Iherefore^they-.concluded, 
this mlemaking,action was unnecessary. • 
The F A A disagrees. Voluntary 
replacement of foi i recordersrwith;. : •> 
digital equipment has already occurred 
in about one-third of the pre-1969 fleet 
affected by this rulemaking, and in its. 
analysis of the notice the-FAA estimated 
that, in the absence of a new rule, this: 
trend would have continued until about, 
one-half of the. pre-1969 fleet had been, 
voluntarily converted at the.time the 
ne w:rule would mandate the convenson. 
Although attrition could have been ,.:, 

expected to continue beyond this 
deadline in-the absence of the rule 
change (and this has been considered in 
estimating the compliance costs:of the 
final rule), it alone would not have - - • .' 
resulted in a timely replacement, of the 
remaining foil recorders still active in -
the fleet. Further, attrition would not 
have resulted in the voluntary upgrade 
of the safety information parameters 
that will be required by tiu's-finalrule. 

One commenter states that because 
this operation intends to purchase new 

: airplances in. the near future,, there , : ̂  
would not be enough time to. hilly . 
depreciate the invesunent-Jn.the,new 
fiightrecorders that wouldberequired. 
by.this.rule. Although this is true, the = 
resale value; of the operator's. current.. • 
fleet should be enhanced because the 
airplanes have already been equipped . 
with the digital recorders that many 
potential customers wdLalsorequire far 
their operations. The value of these 
assets should not be lost when the • •.. 
airplanes arepraced on the market. < 

A.Z. Part 135 Proposals 

Some^commenters disagrees with the -
: FAA's, estimates of the cost ofrequip •.• 
newly ̂ manufactured airplanes operated ' 
under Part 135 with cockpit voice 
recorders; In NPRM Ko: 85-1; F A A 
estimated that the cost would be $7,275-
per airplane based upon thelea'st ~ * : " 
expensive unit available" st%e*tirhe." * 
This esumatewas meC\®?cDstTothe;-:v 
airframe manufacturer but did not^ . 
includeanymaj-kup by the airframe^ • 
manufacturer, only.installation labor. „. 
One commenter obtained a quote from 
an airframe manufacturer of about 
$30,00X1 per airplane. This higher cost 
could be incurred only if a more 
expensive model CVR were to be 
installed in rheairplane and if the , • 
airframe manufacturer significantly 
marked up the recorder price Over its • 
own acquisition cost. Hpwever.-the" -
FAA's cost estimates in the final rule • . 
are based on the expectation that CVR -
equipment, will be furnished by the 
airplane-customer to Abe, airframe 
manufacturer for rnstapatiorLr-Xhis is-the 
common practicerux-the.mdustryfQr••.< • - : 
avionics equipment because it enables 
prudent operators'to negotiate with 
equipment manufacturers •to. obtain the . 
best fleet purchase price and quantity 
discount " • 

Another commenter states that the 
F A A did not consider the. reduced 
complexity and associated costs of 
recorders, meeting the Society of: 
Automotive Engineers Aerospace 
Standard £AS) 8039, "Minimum - . 
Performance Standard—General ;-
Aviation Flight Recorder," issued in. 
January 1985. Although this standard . 

was not available in 1983,; the original. -
Trans System Corporation study used 
-order-of magnitude recorder cost • 
estimates reflective of simpler recorder 
designs m its evaluation of various Part 
135 recorder options. Further, the F A A -
has contacted various recorder 
manufacturers and determined that 
none currently plan to produce a 
separateCVR unit meeting the AS 8039 
standard, although some are considering 
a combined cockpit voice/flight data 
recorder unit.Therefore, the F A A h a s *-. 

vagahi based-its*CVR.equipm . 
.: estimates for the Part 135 amendment on 
a relatively mejqjensiveCVRmoderthat 

• is currently available. The F A A has - -
adjusted its cost estimates in the - : • 

^evaluation of the final rule to reflect 
1986 equipment prices. 

Another comment states that the : 
additional weight of the cockpit voice 
recorder would result in a slight- ...., 
increase in fuel consumption for those 
airplanes that will be required to install 
them. The F A A agrees and has added a 
weight penalty cost factor to its • 
analysis. 

One commenter expresses .concern 
thatthe additionalweightof the CVR 
would sometimes result in payload 
restrictions. FA4V does notexpect that : 
this will be a problem for the types of t 

airplanes affected by the rde.~.The. _* 
: turbipe-powered airplanes - t yp i ca l l y .? * 
. used by;Parti3Soperators have.: . - -
su^crent^peifoEmance capability to . ,.. 
accommodate the slight additional . -
weight of the CVR without affecting 
most operations. In high-altitude, hot-
temperature conditions where the 

, airplane will be operating closer to its 
performance limits, the weight.of the 

.CVRis light enough that careful 
planning of fuel load should prevent 
impacting payload any further than it 
might already have been impacted by ",.» 
those conditions. Situations where the 
CVR weight would be critical to . 
conducting an operating with the 
desired payload are expected to be 
extremely rare. ... . / .• ; u : >_.;..; 

, A. related comment also argues that 
the added weight of the recorder would 
result in higher engine operating :• . 
temperaturesand-conseqiiehily.higher ; 

, engine maintenance costs. The F A A 
does not agree. The additional weight of 
the CVR installation will only be about 
30 pounds, and this represents only a 
very small fraction of a percent of the 
overall weight for those airplane,types 
that will be effected by the.rule. Any , 
possible effect on engine operating 
temperatures, and consequently engine 
maintenance.cosis, wi l lbesq slight as . 
to be- unmeas.urable. 
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analysis of 6enefils focus C# ifcê  ̂  ^^ogi^^^yloo -sep^ateoV 
particular examples. o£accidanA , x ^ V ^ / ^ . , toge^erj^&cfei*aiin<parameters 
investigations Chat were ci^M$£J&^~ .that ̂ ^^^electe^jjoweirfEaia ffae . 
evaluation and on the dSscuasS^ j^^ " No. la^genera^or bus, However1, the 
advances in understajadi^^d«ga|^ A \ f I ^b*KC©^'^ tu7 t ie4 to record alt 
that the.FAA.attributed:to;ex^|dM^^r ̂ „*jemaSttK^patametera foEapproximately 
parameter recorders: "" * , %*UXF'1 - one-ha^&JaaHumte until the recording 

One commenter s ra te^mw^f fF&A; * ^ ende^upmfeaftaet H was the 
provided no-evidence to w E t « j d | t ^ \ m i ^ & ^ ^ o f the-temaiaiiig recorded 
contention, thafthe e^a^a^par^peter^ aircraft and?ffeghtctew' mferraattoo,, 
fughtretwi^cfieflSJSfe^^ 
necessary to ensure that aft of ihV. of theDe^srperformance-
underlying casualfac%SEC* aT^eitg&tv* chfflkcierisrtscs,.andtrtheruivestigatiwr 
are identified"' and. that theFAA dnfy . findingsJtbst resulted in, the conclusion 
referenced two acrfden^^&e^^fcir t ' that fee: leftkadiog edge. slate,had 
dfscussrngime^beRefiS^^ 
benefits analysis mme'emmpTe^ ^ ̂  " 
regulatory eraluaokinia^a3fel^%fje . 

, docket discussed. s J t a ^ ^ B H ^ ^ ^ i L 
incidents supporting i&e^ime^QiH -* ; 
.expanded PSTMI^^I^ASKI^&IA^ 
orafey: three were referred tti o i the ' * 
summary of the: r e g u t e m y - e ^ f i ^ i ^ 
published B&I^PBWi-fclor^S-l."^ ' 
availability IN the docket of the. u ~L 

..comp^te^eguiaAai^^^ 
stated m the notice:, * , ~ ^ l

s A 

Another coinmeateE^taJKs^ 
benefits wouId;bereal«^^fe^iiEe^a©in& 
foil recorder with' v 

.reteaetedfc..̂ ..... „. .. . . . , v 

_ Other comments question; tfca validity ; 

;<xwa6^buled«ignifloan.try toabetter: v 
understanding, of wutd&heat. The 
CQmmeMsstatesthatalmostal iwJHdr 

1 shear^accident'S.involved airplanes * 
:.equtpped-witn.6Tparameter fod , 

recorders and that sufitcfentfnformation 
wasawaiktbletodetermine probable,. 
causfcThaEAAvdoesnot disagree that 

• th&pr8seaeejof-.wftid -shear coald be 
.v> determir^fecm (thfelimitedpananeter< 

.. recordersandothersources o£ accident 
Mfasma&on^Howev^o&ly a ;toiited -

during thft-firsf phase. ,c4u^k?am£niali<m., amount o | irafmroatian concerning 
Airplanes retrofitfed a d i ^ g ^ a ^ , 1 _ *, AIRPHMEPERFOTTMNEE 
recorderswotflctbealQwedtfeope^fe T respSBse-iiEtfeesesituations-could be 
for at leasXiyjjars b e f O T ^ e l r ^ r ^ q M i f c e d ' obfainetL Although wry-few wrad shear 
to upgradela S p a i ^ e f e ^ T l M . F A ^ c a c c i d e K t s t o r tstcidenCs revolving + 
does n o t ; a & E e e ; ^ ^ f ^ ^ g x m f i B U ^ B ^ i ' : expandediparaiHeterMcordeFS h a v e 
F A A r e v i e w e d N T S I J d a ' t a f r o m 1983 to oc tmrced^ theyrhavepFov ideds ign i f i cant 
early 198& ~anrf found tha^k &oout49 " amounts^ mfonnatfon aboet wind 

•,.percent of tbeacc idenEc^rmc jSdeAt , 
investigations in vtrfiicfi f^)U>e€order, ' 
tracm^werereaB,arexiortfe5 ~ ; 

, malfunetionvor mairjte^nc^c^eSfcfeacy^; 
resulted in. the paxtfaLoc coan^etelbsy 
o f reeorded mfOTmafrorKf^rtherT&e , 
two-pfwsBxappTDacfr.fs: ^f^Q^d^CTaffoW 
operators to perfc«i»-afeerjjafttrwojfc.^ 
dunngregufarfiys^ed^i^^mainteuance ; 

cycles j " 
One commenferquesfiofissspeeific;>-

. details of one, of the«xamplesk.:la.the--:-"»•.. 
n o t i G © ! the FA^.sta^eA(imfcfofIos«agihev 
May 1979 crash of a DC-10 at Chicago, 
the exparHJed-l^^aransetec^digsfetflight, 
recorder provided evideaas-tbat'the toss;, 
o f contrc*! was a direct r e s u l t of the 
unwasted- retraction of the'auplaue's 
left leading edge-slats, tmt t&e 
separatioa of the H&^-l epgfn&.ajibipytorfc. 
assembly itseif. The commenter asserts 
that tnts staiteuaent is-erroneoas because 
the recocder d « i not r e c o r d siat , 
retraeii^ft sui&e p«xwer to.the;*ecoro*ei. -
wa & t o s t when. tkes^eagine.andpylon?,,r 

sepa^a^ed-Ideji^icatienof t h je „ , 

shea^cr^ter^pEefimiuaiy^ analysis o f ' 
mf orrnatio^reeorded by-tfee e x p a n d e d : 

p a r a m e i e « r e c o j d e r J H S t a l J e d a b c « F d t h i e 
Lockheedt-IQH that crashed m. Dallasr 
in Mguis^19Sffihas!providedVs&9ng ; 
&\d.deiK:e!esnfe^g>^eoTies.afeoui 
espedaJ^haz^dBus-mKaiob^st -. 
charaEt^ ts laes t h a t - p r e v i o E e ^ h a d onfy 

1 •Gommfints:ia4so state that; b e c a u s e t h e 
w i n d she^prabiemi was weft on the-
waRtojbeing^olved, t h & F A A was :< 

, reLy^gvoJr^e.detecHottof-other•'' 
'*randojK«nlmow^rsafe^hazssd>." 
commenter states that the F A A V 

v'estjmate o f av^ange o f belweea zera and 
T^four>acadests^ distributed a r o u n d at 

mean o f Z, that hughtbe p r e v e n t e d 
d u r i n g thefJ5-ye£or analysis period as a 
r e s u l t of iBfoiSffariofl learned from the 
e x p a n d e d parameter recorders was 

- speculation- F A A expectls- the 1 

: ' u i f o r m a t a a f t t e a r n e d feom?-rhe.expanded.' 
; parameter Be«x»o^^especia^m.4he: ••••z. 

area of h j^awfecters; couldj-esultM 
:rthe pre^^t ioa qf,« BU4n^.^^eidents> 

•The 

m the future. However, because the-. • 
-Felationshvpf-beSween-acGtdeutr 
i,investtgahons; increased?under9fandmg-

:^of potential h^zar^s^imj^osfements in--
-equipmectandctew^teEamhig, andthe. 
acft^Ep^veii^on;of;JNitureacciden»tsis .. 

; s o m e w A t a t - m d ^ e c t a n d i e s n B o t b e e a s i l y 
measia-edv the F A A wiE not attempt to 

;f assign- a. specific probabflity 'distribution' 
totl^polenJmlnumber of ftJture- , - • 
accidents that:might be prevented, a s it 
d id- tn the evahrahon of thenotice; 

, Rather, t heFAA wil lshow that if just 
- one accideat isprevented as a result of 
this rule.the compliance costs, in terms 
o f costs p e r fatality avoided; fait well 
wuhmvthe range of vahresgeneralry 

.cousidered acceptable by varioas- . • 
, regulatory ageuciestwhenimplementing 
.-safe^r EegttlaKonsjtt"is; wery reasonable 
to expect that at least-one accident wEl 

- be prevented^as aresulfc of^information 
learned from the expanded parameter 

- reco^iderarjeqarredbythtsfma^m 
- Owe commenter states- that the.Tpans 
System* Corporation^sttidy concluded 
that because of t h e well-known and 
provea characteristics of the pre-1969 

.' airplanes, "the probability of not-being 
- able to determine a cause of an accident 

foir.these arrcraft is considered to be . 
low;-.The F A A agrees-that the basic 

r cause of aw accident usually can be 
detected from limited parameter; 
recorders and omer sources of accident 
information. However, asstated: 

• previously, only a-limvted.amo!mt. of. 
l r s f e j r m a t i o t t c o i i c e T n i i n g a i r p l a n e / 
perfbrmance a n d flightcrew response -
duKng these accident s i t u a t i o n s can b e 
o b t a i n e d , and the opportunity to, 

. improve-fhgbtcrew-reactions in 
patentially suwivabiesituations-is-lost. 

One major point needs^to bemade 
coHCgrainĝ  those comments that address 
the analys isbenef i ts . Comments tend 
. to-foees. on- details of specific examples,. 
but miss the more general principles that 
these examples were attempting t o 

. demonstrate. The detailed inforat ion/ 
that expanded parameter .flight . -
recorders make available allow&a much 
more, objective accident, analysis to be . 
completed. Investigators can, compare 

. a n d i G o r r e l a t e the actual performance of 
-the airplane wife that .intended by %e • 
fligjitcrew, and- most importantly, . 
numeromassumptionathat. - -
investigators.often' mas* make in 
determining OEobable cause -can be. 
reduced significantly. TJhus-, more -
specifi&ar^JocusedcoweGtive'actions • 

-cantake.place, espeeially-in^theareaof 
humartfacfoFsand erew-.trailing, ffi-an.' 

/iwouldo&erwise bepoBsibiefti me. 
• absence^ftlusaddh^BnalfefcMma^ion.' 
•Farthervmegrapl^cdepSrtloittofan.. - ~ -. 



Federal Register / Voi 52, Nr>, -57 j -Wednesday, March 25. 196T / flutes and Regnhtioris 9631 

accident scenario that-canbe >' • 
reconstructed in great detail: will leaver•• 
much, more lastrngt impression on: the,: 
part' of ffightcrew&This- concept is very " 
similar to the old maxim-"A picture is 
worth a thousand words."The • ." 
opportunity that a detailed..specific 
accident report provides for flightcrews -

. to more thoroughly think through their. / -
own possible reactions if'they-were to -
find themselves in asimilar situation is-
a learningexperience that cannotbe 
obtained from an accident report . > . 
characterized by more general 
conclusions based upon numerous . 
assumptions. 

B.2 Part 135 Proposals 

Comments that address thebenefits of 
the proposal torequire that CVR'S be. 
installed on newly manufactured 
turbine-powered* airplanesoperated; ••• 
under Part 135 generally question the 
value of such recorders; Commenters: 
state that the safety,benefits thatihe. 
F A A attributed to the CVR's. were 
overstated. . • 

The F A A considers this rule to be a . 
long-termcorrectiveactionreflecting.:! 
recentchanges in ̂ .-structure o f the • • 
airline industry. Part 135 operations 
havegrown significantly aince^airiSne"^ 
deregufotkm.-in.1978opeaed-upthe^ 
commuterindustry; yebonly turbo jet 
airplanesrequipped wtth.10 or more,• - . 
passenger rseats^arexuTrendyrequn-edito^ 
have CVR's (Section 135.151). 
Implementation of.this: final rule, w i l l v . 
eventually resuHin all turbine-powered 
airplanes operatedby.the commuter 
industry being equipped with a recorder : 
of some type—a C V R for those smaller^ 
airplanes wiu> 30 seats or less operated-. 
under Part 135, and both a CVRand 
flight recorder for those larger airplanes 
with between31 and 60seats operated: 
under Part 121. The F A A recognizes-that > 
these benefits will not be realized 
immediately, but expects-that.this'long-
term approach will provide the public ~" 
with the safety benefitof-more thorough 
investigations of accidents involving-
those airplane types thatnow -carry a, -
much larger share of passenger, traffic 
thanin prevfo'us.years;;yet'not unduly; 
burden the operators: of these airplanes. 

II. Evaluation of Costs and Benefits 

The 15-year period of the Tegulatory 
evaluation includes the years from 1987 
through 2001. Values are expressed in 
1986 dollars.-and present values have 
been, calculated using the 10 percent 
discount rate;prescribed by the Office of 
Management and Budget. 

A.'Costs. - " -
1. Amendment of the flight recorder, 
requirements for aircraft operating 
under Part 121, . < „ 

The major-cost components of 
complying with the amendments to the 
PartlZll l ighf recordetrrequiremente : r 

include the digital flightrecorder aw •" r 
F D A U necessary to convert input. 
signals; into a digital format,signal-
sources (such as transducers, :: • 
potentiometers, etc.).when none are 
presently available for the additional 
parameters,!© be recorded; labor costs i 
for installation, and ground support •;<'••'.-. 
equipment to maintain the digital . 
recorders. Offsetting thesetretrofitand'. 
upgrade costs are the present value of 
the retrofitcosts-that: would have: 
evenniaifybeen: incurred: to replace . 
many foil-recorders reaching the end'of-
their econonnctlivesaubsequenttothe 
digitaliconversion; deadline established 
by this final rule, and the reduction in 
the cost-of mamfenanceforjadigital . 
flight recorder in comparison to the 
older, electromechanical foil recorders. 
. In response;!©: comments, a cost factor 

has been added reflecting the fuel 
penalty.-resulting from any.increases in 
airplaneweightthat are;attributable to 
the newrule.'Cost estimates have also 
been modified toxeflectsErbstttutioaof 
the toagitudinal-accderationiparahreter 
for other.parameters originally .proposed1 

in the notice and special retrofit 
installation requirementsfor airplanes 
equipped with older, Sphei^ai foil ~r-\-
recorders. * 

'.• Further^ theFAA-expects that the 
major i ty^ operators will Findjit most. 
economical topurchaserecoxderand:. ., 
F D A U equipment directly from the ,. 
manufacturers: of that equipment even . 
though the actual installation work may 
be contracted out However, in some 
instances art-operator mayhave a 
modification shop provide the 
•equipment as well as the labor.This . 
wouldincrease the;retrofit costs to the 
operator because the modification shop 
marks up theparts it supplies.This 
additional unit.coat in converting some . 
airplanes hasbeen considered in 
estimating,u^e cost of the final rule:. 

Otherccfstf factors-may potentially 
affect the. compliance1 costs ofthis rule.: 
These factorsInclude thepossibility that 
recorder manufacturers might attempt to 
increase tbeprices of their equipment -
following implementation of the. rule ^ 
(which is not expected to be a very 
significant problem because,of ~ 
competitiOTbetween^manufacturers): 
triatln^some.speclalcases'design. ^ 
engineering.ahd'cern'fSc'atibncosts mfiy-" 
not be fuHyfricluded-ra- equipment costsi* 
or that installation tabor may exceed 

'/FAA'sestiraatesveven when the:work is 
carefully planned ahead of time. T o 
allowfor; thesecontihgenciesv theFAA 
hasperfgrined^asensitivity analysis on 
its cost estimates.' " 

For airplanes opera ted under Part 121. 
.the present value-totaltostof the 
various digital flight recorder • 
requirements^m^thisrfmal'rule,after, . 
deductinginaintenance-saviRgs-andthe . 

-present valueuofeosts;which would 
result frontfheexpectedfuture attrition 
of many foil recorders.in the absence of 
this rule, hasheerfestimated.tobe 
approximately$27.ft million^ These costs 
are summarized'in Table 1. below. \ : 

TABLE* 1 . - V S U M M A R Y O F PART 121 F L I G H T 
^ R E C O R D E R U C O S T S ^ P R E S E N T ; VALUE—1986 

D OLLARS ( T H O U S A N D S ) " ;,-

-

initial-Retrofit with. Digital-Recorder.. ; — . . 
Upgrade from 6 io'11 Parameters....... 
Newly Manufactured Aircraft : 
Ground Support Equipment.̂ -.. 
FuelPenalty _ — _ — 

. Subtotal - — ; :--.v. 
Less Antidpated *Fott--Attntion/Otgilat. -Replace-

Less.MairtenancS SanAn^^.'...^.. „?....:-z^x. 

. Total Cost̂ ..: - -~ -

; -.$24̂ 70 
e,6i2 
1.385 
2504 

initial-Retrofit with. Digital-Recorder.. ; — . . 
Upgrade from 6 io'11 Parameters....... 
Newly Manufactured Aircraft : 
Ground Support Equipment.̂ -.. 
FuelPenalty _ — _ — 

. Subtotal - — ; :--.v. 
Less Antidpated *Fott--Attntion/Otgilat. -Replace-

Less.MairtenancS SanAn^^.'...^.. „?....:-z^x. 

. Total Cost̂ ..: - -~ -

mt95 
(3689) 

' {7.926; 

initial-Retrofit with. Digital-Recorder.. ; — . . 
Upgrade from 6 io'11 Parameters....... 
Newly Manufactured Aircraft : 
Ground Support Equipment.̂ -.. 
FuelPenalty _ — _ — 

. Subtotal - — ; :--.v. 
Less Antidpated *Fott--Attntion/Otgilat. -Replace-

Less.MairtenancS SanAn^^.'...^.. „?....:-z^x. 

. Total Cost̂ ..: - -~ - ;-.: S2X.S7S 

•. Sho^dithfccontingencies: allowed .for 
intbe costsensitivity-analysis;resultin 
actual costs that are 25 percent h i g h e r . 
than estimated and actual deductions . 
that are 25 percent lower., the totai cost 
could increase to-approximatery>$^):3 . 
milhon-These costsrepresent ?. -
discounted values of mcrementaicosts,, , 
incurred as a-result of thefinalrale for-, 
the 15-year period betweenl987 and 
2001. 

The-revised unit costs and additional 
costfactorsUsed inevaiuating^diEf^al 
rule are summarized m Table 2. 

1, Initial retrofit from foil-to digital-; 
flight recorder " ' -

TABLE \ 2.—SUMMARY - O F R EVISED A S S U M P ­
T I O N S USED I N E S T I M A T I N G C O S T S O F 
A M E N D M E N T S T O PART 121 F L IGHT R E C O R D -

. E R R E Q U I R E M E N T S X : 

" • - Equipment r . .•- • .. 'installation'..• r 

. Dl i^replacem^ •Ingle. utWdlgttatlllflM^ 
' • $1K420 -• Combirwd' ̂  FBmf 
••<.-• ftglrt*r*eord«WML*•• 

. Separate flight'•£©rt»r«nd; FDAU .. - -

-iV-$l'.i:O00rnighfracordeL.iu.-~ 
- IJ.:; .' £J?J 

(mcWdlng fl-to-i.T~pafame(ef 
upgrade*. 

ftt^OO mot (35.*r» ft S40-
"• < Ĵ JJttQUt"faA0;-m. awjwt»;. • 

$1.9fX>ŝ nal gotitces. ' -

».300'XbtaC • -v 
,̂ a;"-v4W*i'*.'W''iSi*...T* a-.,. "1fJ~;,r„*. -.1.-

».300'XbtaC • -v 
,̂ a;"-v4W*i'*.'W''iSi*...T* 

2'Upgrade from ^rameteV'digl taf to ̂  
ll^arameterdigitalifightvrecorde^-

http://deregufotkm.-in.1978
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Equipment Installation 

D i r e c t r a p l a c e m e n t f l i g h t r e c o r d e r c a p a b l e o f r e c o r d i n g 

1 1 - p a r a m e t e n i a i s i n g l e - u n i t 

$2^00 Modification kit (when 
required).' . . . . 

$2,000 labor (SO hrs. @ S40 
PW. Jiow, FDALVrecorder 
in rear of aircraft). 

$1,900 signal sources. 

$3,900 Total . • 
D i r e c t r e p l a c e m e n t f l i g h t r e c o r d e r r e q u i r i n g e x t e r n a l 

m i m - f O A U t o r e c o r d U - p a n u n e t e r t 

$11,000 mint-FDAU: 53,300 (same as separate 
•FDAU and flight recorder 

- installation above). 

3 . I n s t a l l a t i o n - o f - 1 7 r p a r a m e t e r : v s . 6 ^ 

p a r a m e t e r d i g i t a l f l i g h t r e c o r d e r d u r i n g 

a s s e m b l y o f - n e w l y m a n u f a c t u r e d 

a i r c r a f t : - --v • 

S4.B00 average FDAU/flignt recorder cost differential over 6-
parameter options, • • -

1.400'labor (35-hrg. ® «40(»r rwur). 
2.175 signal sources, • • .•. • 

$8,375 Total . . „ .. .. _ „ „ . . „ . 

, 4 ; M i s c e l l a n e o u s C o s t s : a . R e c o r d e r , 

F D A U , a n d s i g n a l s o u r c e e q u i p m e n t 

c o s t s i n c r e a s e d l 4 0 p e r c e n t w h e n 

p u r c h a s e d t h r o u g h m o d i f i c a t i o n s h o p 

r a t h e r - t h a n d i r e c t l y f r o m m a n u f a c t u r e r . , : 

b . R e t r o f i t o f : s p h e r i c a l i o i l r e c o r d e r s — 

$ 5 0 0 a d d i t i o n a l c o s t t o i n s t a l l r a c k i o r 

s t a n d a r d J/Z A T R l o n g c o n t a i n e r . 

• e : L Q s t _ a s s e t v a l u e ^ o b s O l e t e f o i l 

r e c o r d e r s - r $ 4 , 5 0 0 p e r . u n i t . -

d . F u e l p e n a l t y . 1 5 g a l l o n s a n n u a l l y f o r 

e a c h a d d i t i o n a l , p o u n d O F w e i g h t / a d d e d . 

t o t r a n s p o r t " c a t e g o r y a i r p l a r i e r G u r r e n t - • / 

f u e l p r i c e $ 0 : 8 5 p e r g a l I o n . A v e r a g e . 

a d d i t i o n a l w e i g h t e s t i m a t e d a t 1 0 

p o u n d s f o r a i r p l a n e s s u b j e c t t o r e t r o f i t 

a n d 2 5 p o u n d s f o r n e w l y m a n u f a c t u r e d 

a i r p l a n e s r e q u i r i n g 1 7 p a r a m e t e r s ; : 

e . D i g i t a l r e c o r d e r g r o u n d s u p p o r t 

e q u i p m e n t ( m a i n t e n a n c e a n d t e s t i n g ) — 

$ 5 5 , 0 0 0 p e r s e t . . 

5 . M a i n t e n a n c e S a v i n g s — F o i l t o 

D i g i t a l C o n v e r s i o n : $ 1 , 5 0 0 a n n u a l l y p e r 

a i r p l a n e . 

; S o u r c e : E q u i p m e n t p r i c e . q u o t a t i o n s 

f r o m f l i g h t r e c o r d e r a n d F D A U 

m a n u f a c t u r e r s , l a b o r a n d s i g n a l s o u r c e 

e s t i m a t e s f r o m F A A a i r c r a f t e n g i n e e r i n g 

a n d m a i n t e n a n c e s t a f f , a i r - c a r r i e r 

m a i n t e n a n c e p e r s o n n e l , a n d 

m o d i f i c a t i o n s h o p p e r s o n n e l . 

2 . A m e n d m e n t r e q u i r i n g c o c k p i t v o i c e 

r e c o r d e r s o n c e r t a i n n e w l y -

m a n u f a c t u r e d , t u r b i n e - p o w e r e d a i r c r a f t 

o p e r a t e d u n d e r P a r t 1 3 5 

T h e e q u i p m e n t t h a t w i l l b e r e q u i r e d t o 

c o m p l y w i t h t h i s p r o p o s a l , i n c l u d e s t h e 

c o c k p i t v o i c e r e c o r d e r , t h e c o n t r o l u n i t 

w i t h a r e a m i c r o p h o r i e , : a h d t h e v i b r a t i o n 

m o u n t s , c o n n e c t o r s , a n d o t h e r h a r d w a r e 

r e q u i r e d ^ o r i n s t a l l a t i o n ; T h e 

m a n u f a c t u r e r o f a r e l a t i v e l y i n e x p e n s i v e 

u n i t c u r r e n t l y a v a i l a b l e i n d i c a t e s t h a t 

t h i s e q u i p m e n t c o u l d b e p u r c h a s e d f o r - -

a p p r o x i m a t e l y $ 9 , 5 0 0 p e r s e t . A d d i n g 1 5 

h o u r s o f l a b o r a t $ 4 0 p e r h o u r f o r 

i n s t a l l a t i o n , t h e t o t a l c o s t o f e q u i p p i n g a 

n e w l y m a n u f a c t u r e d a i r p l a n e - w i t h a 

C V R h a s b e e n e s t i m a t e d t o b e - $ 1 0 , 1 0 0 r 

T h e m a i n t e n a n c e c o s t o f a C V R i s 

a p p r o x i m a t e l y $ 1 5 0 p e r l , 0 0 0 ; h o u r s o f 

o p e r a t i o n . T h e F A A e s t i m a t e s t h a t t h e 

P a r t 1 3 5 - a i r c r a f t a f f e c t e d b y t h i s • 

p r o p o s a l a r e u t i l i z e d a m a x i m u m o f -

1 , 6 0 0 h o u r s p e r y e a r . A n n u a l 

m a i n t e n a n c e c o s t s , a r e t h e r e f o r e 

e s t i m a t e d t o b e $ 2 4 0 . „" 

T h e a d d i t i o n a l a i r p l a n e w e i g h t -

r e s u l t i n g f r o m t h e . C V R . i s . . a p p r o x i m a t e i y 

3 0 p o u n d s . B a s e d u p o n t h e 1 4 g a l l o n s o f >-

• f u e l e s t i m a t e d t o b e . e o n s u m e c L a n n u a l l y : 

f o r e a c h p o u n d o f w e i g h t c a r r i e d a b o a r d 

t y p i c a l c o m m u t e r a i r p l a n e s a f f e c t e d b y 

t h i s r u l e , a n d c u r r e n t j e t f u e F p r i c e s i n 

t h e $ . 8 0 t o $ . 6 5 p e r g a l l o n - r a n g e , t h e 

F A A e s t i m a t e s t h a t t h e c o s t o f 

a d d i t i o n a l f u e l a t t r i b u t a b l e t o t h e w e i g h t 

, o f t h e G V R - w i l l b e a p p r o x i m a t e l y $ 3 5 0 

p e r y e a r f o r e a c h a i r p l a n e . . 

E s t i m a t i n g t h e n u m b e r o f m u l t i e n g i n e ; 

t u r b i n e - p o w e r e d a i r p l a n e s c e r t i f i c a t e d ; 

t o c a r r y s i x o r m o r e p a s s e n g e r s a n d ; 

r e q u i r i n g t w o p i l o t s , w h i c h w i l l b e 

. ^ m a n u f a c t u r e d d u r i n g t h e 1 5 - y e a r p e r i o d 

o f t h i s a n a l y s i s a n d o p e r a t e d u n d e r P a r t 

1 3 5 , ; i s e x t r e m e l y d i f f i c u l t b e c a u s e t h e > 

. c o m m u t e r m a r k e t i s - u n d e r g o i n g a n i a j b r 

. t r a n s i t i o n . A - n e w - g e n e r a t i o n o f a i r c r a f t : 

- - d e v e l o p e d s p e d f i c a l l y l b r ' - t h e - e x p a n d i n g " : 

? ; c o m m u t e r i n & u s t r y h a s ^ c e n t l y b e ' g u n to 

• e n t e r s e r y i c e ' r T h e s e n e w a i r c r a f t , , m o s t : . \ J 

o f w h i c h a r e l a r g e e n o u g h to o p e r a t e 

u n d e r P a r t 1 2 1 , a r e e x p e c t e d t o > 

d o m i n a t e t h e c o m m u t e r m a r k e t i n t h e 

y e a r s t o c o m e , b u t t h e e x a c t i m p a c t t h a t 

t h e y w i l l h a v e o n t h e f u t u r e m a r k e t 

s h a r e o f t h e o l d e r g e n e r a t i o n c o m m u t e r , 

a i r c r a f t w h i c h o p e r a t e u n d e r P a r t 1 3 5 i s 

d i f f i c u l t t o p r e d i c t . 

B e c a u s e o f t h e u n c e r t a i n t y 

c h a r a c t e r i z i n g . t h i s t r a n s i t i o n a l p e r i o d , 

t h e F A A e s t i m a t e d a r a n g e o f c o s t s -

b a s e d u p o n a l o w d e l i v e r y " r a t e o f 1 2 0 

a i r c r a f t p e r y e a r a n d a h i g h d e l i v e r y r a t e 

o f 2 4 0 a i r c r a f t p e r y e a r i n t h e r e g u l a t o r y 

e v a l u a t i o n o f t h e - n o t i c e . H o w e v e r , t h e 

F A A h a s r e v i e w e d c u r r e n t t r e n d s h x t h e . 

d e l i v e r y o f n e w t u r b i n e - p o w e r e d 

a i r p l a n e s w i t h a i r f r a m e - m a n u f a c t u r e r s -. 

. o r t h e i r r e p r e s e n t a t i v e s a n d f o u n d t h a t ' 

i t s o r i g i n a l e s t i m a t e s f o r P a r M 3 5 w e r e " , 

s o m e w h a t h i g h . T h e r e f o r e , t h e F A A h a s 

r e v i s e d i t s f o r e c a s t d o w n w a r d f o r t h e 

e v a l u a t i o n o f t h e f i n a l r u l e a n d 

; e s t i m a t e s t h a t o n l y b e t w e e n 7 5 a n d 1 2 5 

n e w t u r b i h e r p o w e r e d a i r p l a n e s f o r P a r t 

1 3 5 o p e r a t o r s w i l l b e d e l i v e r e d a n n u a l l y . 

d u r i n g t h e p e r i o d o f t h i s a n a l y s i s ^ 

A p p l y i n g t h e u n i t c o s t v a l u e s -

d i s c u s s e d a b o v e t o t h e s e d e l i v e r y r a t e s . 

a n d d i s c o u n t i n g y i e l d s p r e s e n t v a l u e 1 

t o t a l c o s t s w h i c h r a n g e f r o m $ 8 . 3 t o 

$ 1 3 . 8 m i l l i o n . 

B. Benefits 
1 . O v e r v i e w o f B e n e f i t s A n a l y s i s 

E s t i m a t i n g t h e b e n e f i t s o f f l i g h t 

r e c o r d e r s a n d c o c k p i t v o i c e r e c o r d e r s i s 

d i f f i c u l t b e c a u s e a r e c o r d e r i s a n 

i n v e s t i g a t i v e t o o l , a n d u n l i k e o t h e r 

a i r b o r n e s a f e t y d e v i c e s , t h e a b s e n c e o f a 

f l i g h t r e c o r d e r o r c o c k p i t v o i c e r e c o r d e r 

c a n n o t b e c o n s i d e r e d - t h e c a u s e o f o r a 

c e n t r i b u t h i g i a c t o r t o a n a c c i d e n t 

i n v o l v i n g t h a t a i r p l a n e . 

T h e r e f o r e , t h e b e n e f i t s o f f l i g h t . 

r e c o r d e r s a n d c o c k p i t v o i c e r e c o r d e r s -

c a n o h l y b e m e a s u r e d i n a b s t r a c t t e r m s ; 

t h a t i s , h o w t h e r e c o r d e r ' s c o n t r i b u t i o n 

to d e t e r m i n i n g t h e c a u s e o f o n e a c c i d e n t 

c a n l e a d t o c o r r e c t i v e m e a s u r e s , t o -

p r e v e n t o t h e r s i m i l a r a c c i d e n t s , o r , i n 

o t h e r w o r d s , p r e v e n t i n g t h e o p p o r t u n i t y 

c o s t o f l o s t i n f o r m a t i o n . I t i s n o t p o s s i b l e 

t o a c c u r a t e l y p r e d i c t t h e n u m b e r o f • 

a c c i d e n t s t h a t w o u l d h a v e o c c u r r e d h a d 

t h e s e c o r r e c t i v e a c t i o n s n o t b e e n t a k e n . 

N o r i s i t p o s s i b l e t o l o o k a t a c c i d e n t s 

w h e r e i n ; t h e p r o b a b l e c a u s e r e m a i n e d • 

^ e l u s i v e a n d s t a t e w i t h a s s u r a n c e t h a t ••>• 

t h e c a u s e - w o u l d h a v e b e e n p o s i t i v e l y -.r-

. d e t e r m i n e d a n d c o r r e c t i v e a c t i o n t a k e n • 

i f t h e a c c i d e n t a i r p l a n e h a d r e c o r d e d 

m o r e i n f o r m a t i o n . T o d e m o n s t r a t e t h e • 

u t i K t y o f f l i g h t d a t a a n d c o c k p i t v o i c e ; 

. r e c o r d e r s ; t h e b e n e f i t s a n a l y s i s o f t h e ; 

r e g u l a t o r y e v a l u a t i o n e x a m i n e s t h e • • " 

t y p e s o f a c c i d e n t s i n w h i c h r e c o r d e r s . 

h a v e b e e n o r c o u l d h a v e b e e n t h e k e y - , 

e l e m e n t i n d e t e r m i n i n g t h e c a u s e o f a n , 

a c c i d e n t . 

2 . P r o p o s a l t o a m e n d t h e f l i g h t r e c o r d e r 

r e q u i r e m e n t s f o r a i r c r a f t o p e r a t i n g 

u n d e r P a r t 1 2 1 

T h e a c c i d e n t i n v e s t i g a t i o n s c i t e d i n . 

t h e r e g u l a t o r y e v a l u a t i o n d e m o n s t r a t e 

h o w e x p a n d e d p a r a m e t e r f l i g h t 

r e c o r d e r s h a v e b e e n e f f e c t i v e , i n t h e 

d e t e r m i n a t i o n o f a n a i r c r a f t s t r u c t u r a l , 

m e c h n i c a l , o r s y s t e m s f a i l u r e . T h i s -

i n f o r m a t i o n h a s l e d d i r e c t l y t o 

c o r r e c t i v e - a c t i o n s s u c h a s a i r c r a f t ^ 

m o d i f i c a t i o n s o r c h a n g e s i n o p e r a t i n g , 

p r o c e d u r e s t h a t c a n p r e v e n t f u t u r e 

a c c i d e n t s ; F u r t h e r , t h e d e t e r m i n a t i o n 

t h a t a n a c c i d e n t w a s not c a u s e d b y a n 

a i r p l a n e m e c h a n i c a l , s t r u c t u r a l , o r 

s y s t e m s p r o b l e m c a n a l s o b e q u i t e 

b e n e f i c i a l b e c a u s e c o s t l y b u t • • 

u n n e c e s s a r y d e s i g n a n a l y s e s o r 

m o d i f i c a t i o n s to a n a i r p l a n e p r o m p t e d 

b y h y p o t h e s e s t a t h e r - t h a n - c o n c l u s i v e 1 

e v i d e n c e / c a n b e p r e v e n t e d . S i m i l a r l y , 

u s e o f e x p a n d e d p a r a m e t e r f l i g h t 

r e c o r d e r s . c o u l d p r e v e n t a n u n n e c e s s a r y 

s u s p e n s i o n o f a n . a i r w o r t h i n e s s 

c e r t i f i c a t e a n d a v e r t e c o n o m i c l o s s e s t o 
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.passengers and carriers alike. Although.. 
.such costs are difficult tq^uantify, the- -
benefits^ avoidingthese eos!s*igHiai&e-'. 
recognized. ^ - ... 

Another benefit resulting from the 
determina-tiori of accident cause through-
expandedparanieter flight^ecordersis % 
the ability to define;more-precisely- -- • 
those operational problems that need to 
be addressed by research and - , . ' 
development programs? The most -
prominent example of thisiswind shear; 
Expanded parameter; flight recorders 
have made, and eontinueto make*., 
significant contributions towards 
understanding this hazardous 
phenomenon and improving pilot 
training programs-so diatflightcrews axe 
better- able to handle ijrind shear . - •: 
encounters A t least one-averted" 
accident has.beeu attributed'directly to 
the improved techniques thathave 
resulted from thewind'shear program.7 

.In the regulatory evaluatiouof the , 
notice, the FAAdevelopeda probability 
distributionofpossible future accidents: 
that could bfr'prevenfedf as a result of • 
the expanded parameter recorder . ' ' 
requirements; HoweVeE, the relationship 
between accident investigations-and the 
actual prevention of future aceidents-is. 
somewhat abstractand cannot be . 
directly observed; Further, the ; 

prevention of accidents isthe v > 
cumultative result of numerous:relatedv. 
learning experiences, only one of which 
is the feedback made possible through 
recorded accidenfeinfbrmation. Inmost, 
casesitis'notpossible to fink a 
prevented accident with'a specific • 
source of learning! if infactit is even 
possible to identify most-situations 
where an accident ha s; been- averted.. 
The accident that does^not occur often 
goes unnoticed. For'these reasons, the : 

F A A has reconsidered its original 
approach, and has determined that a 
meaningful probability Distribution of 
the.future:accidentsthatmaybe ^ 
prevented as a result of this final rule ' 
cannot realistically be assigned. Any 
effort to do so would be an attempt to, 
give the-analysis:agreater degree of 
precision than.the nature of'the problem 
and the availability of information can 
support However, because the various 
arguments presented in me regulatory-
evaluation demonstrate how expanded, 
parameter recorders enable, the detailed 
correlation of accident investigations . 
information and.contribute to-much > :-~ 
more specific corrective actions* His 
highly probable that atleast one 
accident if not more, will be, prevented 
as a result.of information learned 
because of the amended- flight recorder 
requirements which are being adopted 
in this final rule. The benefits of flight 

recorders are•realized^particulariyih:the.; 
- area of .human factors-Analysis? >". -
- providing itiforrnation onhow-

flightcrews respond to hazardous; j ; „ 
situations* and this information is~: .•< .•-

.. valuable forpreventingf^^ 
regardless of wheth«r;itia lear^d feorn ;L 
an^^ider^iitvelving.aaolder.ornewer 
airplane model ... , . 

TheFAA estimates; that thebenefits. „ 
- that will be realized from a typical .>. 
k> catastrophic accidentthat is.avoidedin 

the future will betheprevention of. . 
•...: approximately 110.passenger and crew 

fatalities, the loss of the airplane, and 
the associated accident investigation 
costs. The standard average air carrier . 
hull value of $8.9,million for destroyed . 
airplane; and the standard NTSB major 
accident mvestigaiioncostof$953.000.„ 
hayerbeen used to estimate, me 

- quantifiable benefits for each accident 
prevented.1 ; 

Discounting these values as a.uniform -
series of paymentsovertheiSryeair • 
period of the analysis (to allow for the . 

, random nature of-acidents timtmay be 
prevented anywherewirbm.that period^ 
at the 10 percent discount rate--. 

- prescribed by.OMBiyfelda an average: 
quantifiable benefit of $5.2-millionfor 

. each accident preventecV From this , . 
„ informationandtheprevious:cost;:. - ^ 

analysis, the cost per fatality avoided 
has been deterrxiined. This is discussed: 
subsequently in subsecticn C, 
"Comparison of Costs end Benefits." 

3. AmendmentrequMngGockpit voice 
recorders on certain/newly-
manufactured, turbine-powered 
airplanes operated under Part 135. . 

The benefitsthat-will result from the 
Part 135 amendment requiring cockpit -
voice recordersonallrnewly 
manufactured multiengine t̂urbine-~ 
powered airplanes certificated to carry 
six or.more passengers and requiring 
two pilots ere very similar to those' 
achieved from flight recorders: on Part" 
121 akci^t Implementation of this rule 
will eventually resultin all turbine-
powered'airplanes operated' bythe . 
commuter-industry being equipped with 
a recorder of some type—a CVR for v 

- thosersmaller airplanes with'30 seats or 
lessoperatedunder:PaTtl35, and both a 
CVRandflight recorderfor those larger 
airplanes with betweem31 and 60 seats 
operated under^Part^lrTherefore; the- ' 

.travelingpublitrwould benefit fromthe'> -

.-. 1 See Economic Values-for Evaluation of Federal -
Aviation Administration Investment and Regulatory-. 

-^Programs(Report-#-FAA—APO^eirBXand; J; -
Economic Analysis, of Investment aad'Regulatovy •. 
Decisions-T-A. Guide (Report #, FAA-AP04£2̂ 1); 
F A A Office of AvtationPolicy-andPtans.;VaTiies. 

n.-"• havebeenadiufltedforinflatiimasjrescrtbedin • -
, these guides. •"- s - , ; • , - . - ' I T 

learning, opportunities that more . 
thorough investigationsv would aHaw^ • 

The CVR'8-are particularly useful for :. 
human factors analysis. Although .. 
frequently the aircraft system • -

- malfunction,''weatherrsituathTn, or. other -
causal factor can be identified, rwithout 
the recorder it is. difBcult to ascertain . 
whether ornot the fKghtcrew responded 
to the emergency situation: : 
appropriately> The lack of this 
information makes it difficult to develop 
techniques thafccouId-beneStefuture - . 
travelers^caught in similar situations.- • 
CVR's also can pick up other 
information useful to investigators, such 
as engine sounds, audio alarms and 
signals, and thesounds of some 
switches andcontrolactivation;- . 

There have been a number of recent • 
accidents involving turbine-powered . 
airplanes operated under Part 135 in 
which a CVR,would have greatly-
assisted in-the accidentinvestigations^^ 

\ This is. especialry true of the December 
19MEmhxaerBandeiranteaeandentin- : 
Jacksonvilleu, Florida. The airplane ; 
crashed shortly after takeoff* hutihe. . 
exact cause of thisaccidentJias been. ; 

- extremely difficult-far^investigators to 
pinpoint The other, fatal, accidents 

, include fhree:landing.accidents and one ••. 
training accident Invesflgationsrof-all of 
these accidents would have.been 
ermancedif:recordedanfqnnationwer.e ., 
available. Adoptionlof this ̂ final-rule -wnL 
prevent future occurrences' of this , 
problem in many newly manufactured 
airplanes operated under Part 135 and 
will contributeto the prevention of 
future accidents. • 

The F A A estimates that the benefits 
that will be realized from attypfcal 
catasrrophicxornmuter accident that is 
avoided in the future will be the, 
preventiohof approximately 12; 
passenger and crew fataEtiesr the loss.of 
the airplane^ and the-assocMted, , • . 
accidentinvestigation-costs; An average-
hull valueof$1,0miHfon-fbratypical ' 
used, ttubine-powered airplane^and the;, 
previously cited major accident/ , 
investigation cost of $953^000 have, been -
used to. estimate me quantifiable 
benefits for each accident prevented. ., 

.... Discounting these values ;as auniform-
series of payments over the,15-year 

. period of^e«analysis ( toa lbwfor the . . 
random^r^turer^acc^entath^^maybe;^ 
preventedranywhere within that period}-
at the 10 percent discount rate -
prescribedby OMByields an-average • • 
quantifiable?benefitflf $l.amillion for T 
each accident prevented Prom this 
information andthe previous cost 

;anfllysfe^'tl^cost^perfatality.avoidedJ 

has been determined. This is, discussed 
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: subsegueritly in subsection D,. 
"Comparison of Costs and Benefits.". 

•••.":'<?. ComparisonofCosts' and Benefits 
l .Amendment^f the flight recorder - -

,-. requirements, for airplanes operating . 
under Part 121. 

The FAA.has estimated thatrthe total 
* compliance eosts^of meeting the new 

-•"Part 121 flight recorder standards will be 
- approximately-$27.6 million. The cost ; 

-sensitivity analysis indicatedrthat this 
figure could increase to approximately 

< - $40,3 million. If ONEIOR more- catastrophi c 
: :accidents are.prevented^which is a 

, •: highly probable consequenceof-this rule 
; change, thenihe loss of at least one . 

transport category airplane and 110 
fatalities will be avoided. 

This will prevent aircraft hull value 
and accident investigation costs of $5.2 
million (discounted present value). 
Deduciingithe prevented hull loss and 
accident investigation,costs.from the 
total compliance costs yields that 
portion~of costs that will go entirely 
toward saving Jives. Based upon the 
average; of 110 fatalities avoided for 
each accident prevented,- the-maximum 
cost per fatality avoided will fall . 
between $203,000 and-$319,000," 
dependingon whether the higher costs 
allowed for in the cost sensitivity 
analysis are in fact incurred. These a T e 
maximum values for the cost per fatality 
avoidedand will be less if-more than 
one accident isprevented as a result of • 
this rule.2 

: 2. Amendment requiring; cockpit voice ' 
recorders on certain newly- . 
manufactured, turbine-powered 
airplanes operated under Part.135. 

The. F A A has estimated, that the total 
compliance costs of meeting the new 
Part 135 CVR requirement will range 
from $8.3 to $13.8 million,, depending on 
the number of new airplanes delivered 
during the 15-year period of this 
analysis. If one or more catastophic 
accidents are prevented as a result of 
information learned from these CVR's, 

. 2. The prevented accidents that may result from '.". 
this rule .could occur at any time during the period of 
this analysis. Generally, there is a social preference 
to realize benefits at an earlier rather than later 
time, and when a specific monetary value has been 
assigned to a particular benefit, discounting is used 
to reflect thia lime preference. Benefits realized 
earlier will have a higher.present Value than those 
realized-later: However, when it is difficult to assign 
a specific monetary value-to abenefit andit is' ' 
therefore expressed m other units fop comparison to 
costs (in this case-the benefit unit is the number of 
fatalities avoided); discounting of the benefit units 
would Only-serveto ihtroducean element of: 

specious accuracyjinto.the analysis and is therefore 
inappropriate. Realistically, the actual benefit units • 
can only be compared to the present value of costs, 
with the understanding that if it could be measured 
more precisety.-the time preference would be to 
realize thebenefits as early as possible. •• 

thentheloss-of at least one commuter :: 
airplane and 12fatalitieswill.be.- - ••;••• 
avoided..This, wil l prevent.aircraft hull 
value and accidentinvestigation.costs o f -. 
$1.0 million (discounted present-value)... 
Deducting.the prevented hull loss and 
accident investigation costs from-the 
total compliance costs yields-that 
portionof costs that willgo entirely 
to wards saving lives. Based upon the -
average of 12 fatalities avoided for each 
accident prevented, the maximum cost 
per fatality, avoided will be'between 
$602,000 and $1.1 million. However,'; •* 
there is a greater likelihood of realizing . 
the potential benefits as the. cost per . 
fatality avoided increases because there : 
will also.be more airplanes equipped, 
with CVR's in active service. Further; 
the cost per fatality avoided will beless 
if more.than one- accident is prevented 
as a result of this rule. 

HI. International Trade Impact Analysis 

The amendment will have, little or no 
impact on trade for either U;S. firms 
doing business in foreign countries or 
foreign firms doing business in the -
United States. The amendments will 
affectonly U.S. aircarriers because 
foreign air carriers are not subject to 
Part 121 or 135. Foreign air carriers are k 

prohibited from operating between 
points within the United States; . . ~; 
therefore, they will not gain any ' 
competitive advantage over the: > : 
domestic: operations of U.S. carriers. In 
international'operations, foreigner 
carriers are not expected torealize any . t 

cost advantages over U.S. air carriers 
because many-foreign countries have 
evenmore stringent recorder 
requirements-than those adopted in this 
final rule. Therefore, there will . 
essentially-be no trade impact. 

IV. Regulatory Flexibility Determination 

The Regulatory Flexibility;Act of1980 : 
(RFA) was enacted by Congress to 
ensure..that small entities are not 
unnecessarily and disproportionately 
burdened by government regulations.: ' 
The RFA requires agencies to. review -
rules that may.have "a-significant; : -
economic impact on a substantial -
number of small entities." / 

Al l of the rule changes will.directly ... 
affect: those aircarriers operating under-
Parts 121 and 135 that are classified as 
small entities. However, with one> 
exception, they are not expected to 
result in "a significant economic impact 
ona substantial number" of small entity, 
aircarriers. • - . 

, The following evaluation analysis •. .. 
explains the reasons for this 
determination. In-developing estimates: 
of annualized net compliance, costs, ; 
uniform annualized costs for capital -

investments have been determined by 
multiplying-the amount of the 

- investment-by- a capital-recovery factor 
appropriate for the discount rate and : 
period of the analysis. A capital 
recovery factor of ;125» based npon a 10 
percent discount rate over a 1 5 - y e a T 
period, has been used in this analysis. 
Threshold cost values and small entity 
size standards are those stated in F A A 
Order 2100.14, Regulatory Flexibility . 
Criteria and Guidance. Values have 
been adjusted to 1986 dollars. -
; ••• The Part 121 amendment requires 
-aircraft to initially equip with 6-
parameter,digital:flight recorders and 

: later increase the number of parameters 
to l l ; .The unit investment costfor the 
most expensive configuration (separate 
F D A U and separate flight recorder) has ; 

been estimated to be$28,000, including a 
prorated share of the test equipment 
cost, and-assnmingthat the foil recorder 
on this airplane-would not have been 
replaced at anytime during the analysis 
period in the absence of this rule. The . 
uniform annualized cost for this -~. 
investment is $3*508. Adding the annual ; 

fuel penalty cost of $128 and deducting 
the annual maintenance savings of 

. $1,500 from this amount yields an annual 
net cost of $2,136 per aircraft. . , 

The threshold values defining.a: 
significant economicjmpactfor . 
schediied carriers are $94;094 if the 
entire fleet has ;a seating,capacity of 
over 60 seats and $52,546 for other 
scheduled carriers;. A carrier would have 
to convert 45 or 25 airplanes* 
respectively, to.exceed either of these 
thresholds. A small entityis defined as 
one which owns nine: or fewer-airplanes.. 
Consequently, any scheduled operator 
exceeding either of the minimum-cost 
thresholds for scheduled operators as a-
result of this amendment would not be 
considered a small entity.-. 

However, the threshold value defining 
a significant economic impact for an 

; unscheduled operator is only $3,666. A 
carrier would only have to convert two 
airplanes.to exceedthis threshold. Data 

;collected-by;the.FAAonPartl21 fleet 
Size distribution indicated that there are 
64 unscheduled carriers operating under 
Part 121 and that 26 of these carriers, or 
40 percent; operate 2 or more airplanes. 
This is more than one-third of the small 
unscheduled operators subject to the 
rule. Consequently.-theFAAhas 
determined that this amendment may 
have a significant economic impact on a 
substantial number-of small •<•• 

-unscheduled operators, and a-regulatory 
flexibility analysis-is-required under the 
terms of the RFA. The regulatory • 
flexibility analysis-for these - -

http://12fatalitieswill.be
http://also.be
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unscheduled operators follows in .- ,„ 
. Section V. 

.Those air carriers that have already • 
retrofitted-theirfleet voluntarily would •.. 
only incur costs as a result of-the 
requirementto upgradefromB t o l l 
parameters. However, none of the. -
carriers that the NTSB identified as 
having converted voluntarily are small * 
carriers. Therefore, no small entities 
would be impacted by this requirement. 

The Part 135 amendment requiring 
CVR's on certain turbine-powered 
aircraft would not have a significant 
economic impact on small entity 
commuter air carriers. The uniform 
annualized cost of the $10,100 
investment to install a.CVR on a newly-
manufactured aircraft is $1,266. Adding 
the annual maintenance and fuel 
penalty costs of $590 yields a net annual 
compliance cost of $1,856. Commuter 
carriers are scheduled operators and 
therefore the threshold valueof $52,546 
applies. An operator would haveto.buy -
29 new aircraft to exceed this .threshold, 
far greater than the 9 aircraft defining a 
small entity. Therefore, no small entity 
commuter carriers will be affected- by 
this amendment. 

With respect to on-demand air taxis 
operating under Part 135, the FAA's 
Aviation Standards National Field 
Office in Oklahoma Citylists 
approximately 4,000 operators registered 
as on-demand air taxis. The majority of 
these are small entities. However, data 
examined in the FAA Statistical 
Handbook of Aviation indicate that less, 
than 20 percent of all air taxis operate -
turbine-powered aircraft. Therefore, the 
criteria for a "substantial number," one-
third of the small entities affected, has 
not been exceeded. 

For these reasons, the amendments 
adopted in this final rule arenot 
expected to have a significant economic 
impact on a substantial number of small 
entities for all affected categories other 
than the small unscheduled Part 121 
operators. However, a regulatory 
flexibility analysis is required under the 
terms of the RFA for the small 
unscheduled Part 121 operators. 

V. Final Regulatory Flexibility Analysis 

As required by section 604 of the RFA, 
the following analysis deals with the 
amended Part 121 flight recorder 
requirements as they relate to small 
unscheduled operators. 

A. Why Agency Action is Taken 
The reasons,for agency action are 

detailed in the final rule and the 
regulatory evaluation. . 

Briefly, the amendment upgrades 
flight recorder standards for airplanes 
receiving: original type certificates 

before September 30,1969, and operated 
under Part 121. The expected: service life 
of a pre -̂1969 type certificated airplane 
has been prolonged far longer than 
anticipated atthetimehigher flight 
recorder standards were adopted for 
post-1989^ airplanes. The advantagesof 
the additional parameters of recorded •;• 
information have been demonstrated by 
those airplanes so equipped, and it is 
desirable that more specific information 
be obtained following an accident than 
is possible undercurrent regulations. ; 

B. Objectives and Legal Basis for the: 
Rule 

The objective of the amendment is ; 
simply to make commercial air . 
transportation safer^ This obj ective has-
been thoroughly discussed-in the final 
rule and the regulatory evaluation. ; " 

The legal bases of the proposal are 
sections 313(a), 314(a), 601 through 610, 
and 1102 of the Federal Aviation Act'of 
1958, as amended (49U.S.C. 1354(a),;. 
1421 through 1430 and 1502); 49U.S.C. . 
106(g) (Revised, Pub. L. 97-449, January 
12.1983). . 

C. Description of Small Entities Affected 
by the Rule 

The entities are unscheduled air 
carriers subject to Part 121 of theFAR 
with nine or fewer airplanes. This is 
covered in detail in Section IV above. 

D. Compliance Reguirements of the Rule 
The amendment requires that pre-1969 

type certificated airplanes operated 
under Part 121 be equipped with digital 
flight recorders within 2 years of the 
effective date of the rule and that these 
recorders be upgraded to record 11-̂  
parameters of information within 7 
years of the effective date of the rule. 

E. Overlap of the Rule with Other 
Federal Rules 

There are no other Federal rules that, 
duplicate, overlap, or conflict with the 
amended rule. 

JF. Comments in Response to the Initial 
Regulatory Flexibility Analysis . : I 

In NPRM No, 8^-1, the F A A certified 
that the proposed rule was not expected 
to have a significant economic impact 
on a substantial number of small entities 
for all categories of operators which: 
would be affected by the rule. 
Consequently, an Initial Regulatory 
Flexibility Analysis wasnot required 
and none was prepared. The revisions to 
the cost estimates in the final rule 
resulted in the determination that the 
amendment could result in a significant 
economic impact oh. a substantial '/'-; 
number of small entities for only one „. 
category of operator, the small '..,.>.' 

unscheduled Part 121 air carriers-
However, as discussed below,,thisis,the 
result of the relatively low threshold . 
value for determining a signif icant„ ' 
economic impact applicable to . 
unscheduled operators in comparison to 
scheduled.operatorsof similar 
equipment, and therefore the small -.. 
unscheduled Part 121 air carriers are not 
expected to be-any more adversely 
affected than their scheduled . > , ,• 
counterparts. 

The FAA's original regulatory ' 
.flexibility determination r e m a i n a t h e 4 . 
same for allrother, eategories?ofsmafl 
entities. . 1 • 

G. Alternatives to the Proposal ••>-
The small entity noftscheduled Part -

121 operators should be included in the 
rule, rather than excluded, because they 
operate the same types of airplanes as 
those operated by scheduled Part 121 
operators. Further, Part 121 operators 
engage in common, rather than private; 
carriage of persons and property; The. 
standards should be the same for.aH * 
operators of similar equipment that hold 
out to the public as a common.arr 
carrier, regardless of whether their 
operations are scheduled or not.Finally, 
because unscheduled carriers operate' 
the same types of airplanes as ~ 
scheduled carriers, their operatingxosts. 
are very similar for the same scaleof: 
operations: The $3,666 threshold value 
defining a significant economic impact 
for unscheduled operators is: " 
substantially lower than the $52,546 and^ 
$94,094 thresholds;applicable to 
scheduled carriers. However, this is: 
because the vast-majority of -
unscheduled operators are air taxis that 
operate under Part. 135 with much 
smaller and less costly piston-powered 
airplanes. Although small-entity 
unscheduled Part 121 operators;will -
exceed their low threshold value if they 
convert two or more airplanes, they 
should be no more adversely affected 
than the scheduled_small entity Part 121 
operators because their costs are much 
more comparable to those of scheduled 
Part 121 operators than to those of • '•-
unscheduled Part 135 operators.' 

Conclusion 

. For the reasons discussed in the 
preamble and based upon the findings in 
the Regulatory Evaluation, Regulatory 
Flexibility Determination, and Trade 
Impact Assessment located in the , 
docket; the F A A has determined that . . . 
this document: (1) Involves an amended 
regulation that is not major under 
Executive Order 12291; and (2) is a 
significant rule pursuant to the 
Department of Transportation 

http://for.aH
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- rRegulafor^ Policies and Procedures {44 
H R - a ^ ' F e t o u a s y ^ - I ^ K & a d d S t i o n . --
I t is oertiiied'Under^he criteria, of the—-
Regulatory FTexibSIfy Act that this rule 
.will not have a significant economic 
impact on a substantial' number of small 
entities forall the affected categories of 

. small entities other than the small, 
unscheduled Part-121 operators- A final 

.Regulatory FlexiB^ty Analysishasbeen 
-prepared in accordance with Sections 
604 (a) and f_b) of the Regulatory 
FlexibilityAct for this- category. A copy ' 
of the evaluation-iney -be obtained by 

• contacting the person^identh^edirr.the - -
"FOR FURTHER INFORMATION CONTACT"1 

paragraph. 

List, of-Subjects 

WCFMPwt&t 
Air carriers, Aviation safety* Safety, 

Aircraft, A i r transportation. 

. 14 CFR Past 123: 
-.• A viatisnT safety, Safety,- Arrcaniersi 
A i r transpoT^rion,, Aircraft, Airplanes. 
Transportation; Common' carriers. 

14 CFR Part 125 
• , . Aircraft Airplanes, AirwoFthiness. 

14CFKPartl35 
Air carriexsv Asiafiaini safety, Safety, 

A i r transportation; A i r taxi,. AirerafL. 
Transportation A&rplanies; - -

Adoption of The Amendment 

Accordingly, P a r t s 1 2 1 , ^ 2 5 ^ a n d 
J35(14CFR Pffirtsgffi, 121* 125tand 1S35J 
are amended as-fo&owrac. 

P A R T 9 T — G E N E R A L O P E R A T I N G AND 
FLIGHT RULES 

1; The afliSbority citation for Part 9H is 
rewisedtoreadias set forth below; and 
the authority eitofiEone f l o w i n g aH . 
sectionsraPtart9*.aper€a»ewdi:' -

Auuion^4g.ti;S:G:i^f7r, 1303,1344, 
1348,1352.through 1355,1401,1421 mcough 
1431,1471,1472,1562,151©, 1522, and 2f2l 
tlirougli 2125; Arii cies 12^29, 3H, «nd 32fajef-
the Convention on fcrrtemaCioHaL Civil 

> Aviation («1 Stata 11801; 42USiC 43-21 etseg;; 

97-449, January 12.1983). 

2, By amending § 91.35 by designating, 
the introductory text as paragraph fajr 

:. by redesignatiiHgparagraphs' (ia)* Ebj. [c], 
. and id} as- t a p f (2.L and f4Jj: and by 

adding,a new paragraph (b&toreaidaa ; 

follows: . . 

$91.35 Flight recocders andcockpltvoree 
recorders'. 

(b) In the event of an accident or 
occurrence tequMng immediate 
notification to. theNatfonal 

/Transportation Safety Board under Part 

830 of its regulations tha*rea«lts;m ;the:^. 
fernu'r»tionof.the'fKgfit,"aDy operator 
Tvfio has installed approved fHght. 
recordera and approved cocRpit voice 
recorders s h a l l keep t h e recorded 
information for at least 90 days OT.i-f 
requested by the Administrator or-the 
Board*, for'a longer period; lafonnation 
obtained from the record is used to 
assist in detenruning the.cause of . 
accidents oroccurrences- inconnection 
with' investigarion under Part 83#- The 
Administrator does not use tiie cockpit 
voi£^Ee^r4errociffird.iitaiiy/ c iv i l ' • -
penalty or certificate action, , . . 

PART 121—CERTIFICATION AMI? 
OPERATIONS: DOMESTIC FLAG AND 
SUPPLEMENTAL AIR CARRIERS AND 
COMMERCIAL OPERATORS OF 
LARGE A IRCRAFT 

. 3, Theauthoritya£a&®it foe Part 121 is 
revised tor read as set forth below,, and 
the authority citations; following, all 
sectionsrn;Partl2t are.'remoredf 

Autfaorilyr4»TJ.S.C 1354(ft)',.T355,1356, 
1357,1401,1421-1430,1472,1485," and: 1502; 49-
-U.S.C, 106(g). (Revised, Pubv L, 97-449,, JanuaFV 
12; 1983J. 

4. By r e v i s i n g §. 121.343 to read as 
followsr 

§121.343 Flight recordere. 
(a) Except as provided f & p & F a g r u p h 

Cblr (cL or ( d ) . of this section* no-person 
may operate a large airplane that is -
certificated for operations above 25,000 
feet altitude or is tebihe^engrrre 
powered unless: ft is equipped, with one 
ormore approved flight recorders that 
record' dkta from which' the following' 
may "be' determined within: the ranges, 
accuraefes, and1 recorchng intervals 
specified; in Appendix ff ofthfo part: 
( l ) T i m e ; 
(2) Altitude; 
(3) Airspeed;, 
(4) Vertical acceleration; • , 
(5) lHeadhig; and 
(6) Time of each radio-transmission 

•either to or from air traffic- eo&tFol.' -
(b) No persottmay operate a tergev 

airplane type certificated up to and 
including September- 30V1969, for 
operations above 25T.000* feet altitude, or 
a turbine-engine powered airplane 
certificated before- the same date., unless 
it is equipped before May 26; 1909 with 
one ormore approved: flight recorders -
thatuth^ze a. digital'melhod1 of recording, 
and* storing data and a method of readily 
retrieving; that data, from the storage 
medrurnvThe folPowinginformationmust 
be abfe to be determined within: the 
ranges,, accuracies; and" recording 
intervals specified in. Appendix B of this 
part; • 
( !) Time; 

{2)-Altitude; 
(3>Akspeed; - •••.;<•••••..•••-• 
(4) Vertical aceeferatkmr *' *-•• • 
(5) Headtfjgt-and -
(6) Tim^o^ea^raidiio^te^ -

eithenrt&orfroin airtraffrercontrol-
Cc) No* person may operate an airpfone 

specified m-paragrapfe fbjof this sectfora. 
unless^ rt is-equipped1, beforeMsyZB, 
1^94 with one or more:approved rlrght 
recorders' that utilize a digitalmefhod of, 
recording: radstormg-data.and a method 
of readrry retiT:evXng that'data from the 
storage medium. The foHowfrrg 
imformation must be able to be 
determined within the ranges, 
accuracies and recording intervals 
specified fn AppendfxB of thispartr 
^ l lT ime; . 
(2) Altitude; 
(3J Airspeed;. 
(4J Verticaladceleration; 
(^Heading;, 
(,&!! Time ofeachradictensimssioni 

either to or from air traffic contr©!; 
(7) Pitch attitude;: ' 
(8) Roll attitude; ; . 
(9) Longitudinal accelerationy ^ 
(10f Control1 eohamn orpttch control1 

•surface: position? and; 
(11) Thrusf of each engine. 

{d\ No person may operate an 
airplane- specified in paragraph [b) of 
this section that is manufactured after 
May 26,19B9,as well as airplanes 
specified" m paragraph fa J of this section 
that have been type certificated afte?' 
SeptemberSOV 1969, unfess ft is equipped 
with one or more approved flight 
recorders that uflitize a digital method 
of recording and storing data and a 
method of readily retrieving that data 
from the storage medium. The following 
information must he able fohe 
determined within the ranges,, 
accmracies^andrecordlngmtervals : . 
specifiecCinApendixB of this part: 

(1} Time; 
C2}{ Altitude-. 
(3) Airspeeds, . v. 
^^VerticaltaeceleralSon;. • . . 
(5). Heading; . . . . , . - , 
(ej lTme of each radla transmission 

e$fiier to- or fo-Qm air traffic eontro^ 
(7) Pitch attifuder 
(8 lRo l la«rc re ; 
(9) LeflgfrudhKEFaceerera^on;-
(10) Pitch trim posftfonr 
[ l l ] Control colraran oc piteh control 

surface position; 
(12) ControlwheefoTlateralrcontrol: 

surface position; 
(13) Rudder pedal or yaw control 

surface position; 
(14) Thruatof each engine; 
(15}Position ofeach-thrustreVerser; 
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(16) Trailing edge flap or cockpit flap 
control position; and 

(17) Leading edge flap or cockpit flap : 
control position. ''' 

. For the purpose of this section.- v 
"manufactured" means the point in time 
at which the airplane inspection > „ , : 

"acceptance records reflect that the 
airplane is complete and meets the : "; 

FAA âpprdved'type design data. 
(e) Whenever a flight recorder 

required by this section is installed, it 
must be operated continuously from the, 
instant the" airplane begins the takeoff 
roll untilit has completed the landing 

••-roll at an airport. . 
(f) Except as provided in paragraph (g) 

of this section, and except for recorded ' 
"data erased as authorized in this 
paragraph, each certificate holder shall 
keep the recorded data prescribed in, 
paragraph (a), (b), -(c), or (d) of this "J 

section, as-appropriate, until the 
airplane has been operated for at least 
25 hours of the operating time specified 
in § 121.359(a). A total of 1 hour of 
recorded data may be erased for the 
purpose of testing the flight recorder or 
the flight recorder system. Any erasure 
made in accordance with, this paragraph 
must be of the oldest recorded data. , 
accumulated at the time of testing. - , 
Except as provided in paragraph (g) of /, 
this section, no record need be kept , 
more than 60 days. ' ;, 

(g) In the event of an accident or-
occurrence that;requires immediate- ;.K-vv 
notification of the National .. 
Transportation Safety Board under Part 
830 of its regulations and that results in ; 
termination of the flight, the certificate 
holder shall remove the recording media 
from the airplahe;andkeep.the,recorded 
data required by paragraph (a), (b),-(c), 
or (d) of this section, as appropriate, for. 
at least 60 days or for a longer period 
upon the request of the Board or the ;, 
Administrator. 

(h) Each flight recorder required by . 
this section must be installed in 

• accordance, with the requirements of .. 
: § 25.1459 of this chapter in effect on 
'August 3it 1977.' The correlation:

: Ty_r: ^ . •• 
required by § 25.1459(c) of this chapter 

need, be established only .on one . 
airplane of any group of airplanes-1-. • 

(1) That are of the same type; 
, (2) On which the modef flight recorder -
and its installation are the same; and 
'. (3) On which there is no difference in 
the type design with respect to the 
installation of those first pilot's 
instruments associated with the flight 
recorder. The.most recent instrument 
calibration, including the recording 
medium from which this calibration is 
derived, and the recorder correlation 
must be retained by the certificate ., 
holder. 

(i) Each flight recorder required by 
this section-that records the data 
specified in paragraph (a), (b). (c), or (d) 
of this section, as appropriate, must 
have an approved device to assist in 
locating that recorder under water. 
Appendix B—[Amended] 
; 5. By amending Appendix B by 

removing the phrase "Lateral -
acceleration" in the "Information" 
column and inserting the phrase 
"longitudinal acceleration" in its place 
and by removing "Sideslip angle" in its 
entirety. / 

PART 125—CERTIFICATION AND 
OPERATIONS: AIRPLANES HAVING A 
SEATING CAPACITY OF 20 OR MORE 
PASSENGERS OR A MAXIMUM 
PAYLOAD CAPACITY OF 6,000 
POUNDS OR MORE 

•6; The authority citation for Part 125 is 
revised to read as setfofthbelow, and 
the authority citations following all 
sections in Part 125 are removed: 

Authority: 49 U.S:C. 1354,1421 through 
1430, and 1502; 49.U.S.C. 106(g) (Revised, Pub. 
L. 97-449. January 12,1983). 

7. By adding a new §125.202 to read 
as follows: . 
§125.202 Flight recorders and cockpit 
voice recorders. 

£i the event of an accident or 
occurrence requiring immediate 
notification of the National. 
Transportation Safety Board under Part 
830 of its regulations wbiich that in the •; 
termination of the flight, any operator 

•who has installed approved flight 
recorders and apprqved.c^kpi.t voice 
recorders shall keepjhe recorded., 
information for atleasfepdays.qr if, 
requested by the Board, for a longer r 

period. Information obtained from the 
record is used to assist in determining 
the cause of accidents or occurrences in, 
connection with investigations under 
Part 830. The Administrator does not use 
the cockpit voice recorder record in any 
civil penalty, or certificate action. 

PART 135—AIR TAXI OPERATORS 
AND COMMERCIAL OPERATORS 

8. The authority citation for Part 135 is. 
revised toread as set forth below, and 
the authority citations following-all 
sections in Part 135 are removed: ; 

, Authority: 49 U.S.C. 1354(a), 1355(a), 1421 
through 1431, and 1502; 49US.C. 106(g) ' 
(Revised Pub. L. 97-449; January 12,1983). 
'.: 9. By amending § 135.151 by revising 
the introductory text of paragraph (a); : 

by redesignating paragraph (b) as (c); 
and by adding a new paragraph (b) to ,: 
read as follows: 

§135.151 Cockptt voice recorders. 
: (a) No person maybperate: A turbojet 

airplane having a passenger seating, 
configuration,, excluding any pilot seat, 
of 10 seats or more, or a multiengine, . 
turbine-powered airplane that has been 
manufactured after May 26,1989, 
certificated to carry six or more 
passengers and requiring two pilots by 
certification or operating rules, unless it 
is equipped with an approved cockpit 
voice recorder that—. 
* * * * * . 

(b) For the purpose of this section, 
"manufactured" means the point intime 
at which the airplane inspection 
acceptance records reflect that the 
airplane is complete and meets the / 
FAA-approyed type design data. 
* * * • * , 

- Issued in Washington, DC, on March, 18, 
1987. . . 
Donald D. Engen, . . . 
Administrator. , / ' . . . - • " ; ; - ' •'• -„'. " ; L 
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