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a-through September 30, 1969. These
trplanes heye an expected hfespan

echnalogy that dites back to!the 1950's.
voice recorders and -

éd through Septembex 30,
mg the need for addltional data :

“type cerhﬁcated before 1969 and o
operated in Part 121 opérations. Review <~y
i ransportation Safety Board
accident/incident files for January 1983

to Februaty 1986 revealed the high
. failure rate of the metal foil flight = . . LoiSeTecorders in a"ple,mea ““d m. This amendiient révises § 91.35 and

- -recorders. The.data révealed that 87 > th ose ope erations. - dds a new. § 125:202 that speclfies that
 record 48 had ‘Section 121.343 of the the Administrat ot th s
.rec;i_ en:ts f percent] ta one’ ordmore “operators fo equip each turbing-pov o?:k i n;s ator: v‘vi'l no u.:.le .
malfunctioning parameters.preceding ‘girplanie and each airplane: cértific cockpit voice recorder record in: any
the accident/incident-preventing the vil penalty or.certificate action. The

% for peratioi above:25,000 feet with
. recordmg or readout pertinent data; As “approved flight: reoorder For au:plane' urpose-is.to.encourage operators to
roluntarily install cockpit voice

‘a result; post-accident flight recorder.~ .- - '
having an ariginal type certificate s recordersint airplanes that are used m :

examinstion canniot be relied uponto - - .
_ provicie acciderit mveettg_atogs with . = thrbugl; September 30 1069, the flight: hose operations; where they are, not

‘ suf in ormauon to. accu:atel

“the &wworthmess"requiremehts. under- E
- 'which the alrplane s type certlficated
waadhoperated._e. S

 121:343 and 135. 151 For operatlons
conducted urider Part121, this rule
equires retrofitting all airplanes type
ertificated through Septembeér 30, 1969
currently using a six-parameter fml-
ype flight recorder); with a six- " :
arameters digital flight recorder w1thtn s
-2 years from the ¢ffective date of the -
amendment. In‘addition, these flight -
ecorders must be upgraded to 11- '
arameter digital flight recorders thhm
- years after the'effective date of this. . .
mendment. The 11 ',perametexs‘_-consist i
rrently fequired plus the = - .-
ollowmg (1) Pitch attitude; {2)Toll 1 7.
tiitude; (3) Tongitudinal acceleration; [4}
ontrol éolumn or pitch control surface- .
ion; and.(5)-thrust of éach engine.."" .
ey are requtred to. perform w:thm_ thie
nges, accuracies,-and recording’ B
ntervals specified in Appendzx B. of Part :

_contr lsurface position,’
i ntrol surface posm

_ :Eofe ga{ssex;xgers, f 2 Vg :
requmng two pilots by type certi ication’ reverser. trath ' Y

5 ng edge ﬂap. or. cockplt

. or, operating rules. for. those operanons e ﬂap or cockpit ﬂap control position.

7t ~The CGVR provisions for Par

operators réquire a' CVR for e

“turbine-powered or large pres

....

t'urbojetan'planes conf gured ta
ten‘passengers or'more to have

These amendments were based on :'
‘-"'_"‘vmce recorder mstalled

' recommendettons from a study

i ircarrier indust.ry Beregulatmn has::
- contributed to that change by allowu'xg 121

EFFECTIVE DATE: May 26; 1987 L - s exigting Part 121 carriers to pull outof:: -~ - All newly manufaotured axrp]anes
* FOR FURTHER INFORMATION. cou'rAc'r - -ghort-to-medium-rarige markets; thereby . -‘_'-_"havmg an original-type certificate :ssued
- Frank-Rock; Federal-Aviation - creatmg a demand being filledby a': - = . thrdugh September.30; 1969, are required
Administration, Officeef: Amvorthiness. “rapidly. expanding commuter airline: ‘' tohave 17-parameter.digital flight. . ‘
 Aircraft Engineering Division; Techinical « - ‘industry. To meet the equipment needs “recorders instatled after:2 years from. the
= Analysis Branch, AWS=120;:800- of the expanding commuter airline. - effective-date of this.@amendment."
' Indepéndence Avenie; SW., ‘ ndustryt ‘anufacturers haveideveioped « The- requuements for-airplanes type:: - :
Waehmgton. De 20591 telephone [202) -new fuel-efficient airplanes;including ** © cértificated-after Septembet 30,1969; do:’
riot change except for the substltutlon of -

'Transportatlon Safety _Board iy

267—9587 = _ - derivatives-of airplanes:type certlﬁcated\
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. ,;longxtudmaleccelemnon feriaiemi
acceleration. :

For.those operatmns conducted under e

- ..Part 135, the amendment Tequil the

_ =mrbme-powered ‘airplanes certifi ceLed
- --lo.carry six.ormore passengers and. ..
;. requiringtwo pilots by ce:hficatmn o.r

. ‘operating rules, that.are newly - ,
~manufactured 2-years ; from the effecnve -

s date of this amendment. Lo
“Manufactured” means when the

" girplane inspection acceptance records .

+“reflect that the,airplane is comiplete and
.- meets the FAA-approved” type-design
‘data. An airplane manufactured and, .
-then placed into. storage prior to_sale- is :

- .considered manufactured on the date it -

is.completed pnor to bemg p]aced in
_storage. .~ e :
“ -m«:ussmn of Cumments

. ‘In‘response to NPRM No 85—1b the
" FAA received comments from 29-

interested persons: The majority of the.

-comments-received express oppogition- -

" tothe: proposals baséd upon the costs -
.involved in complying with the proposed :

requirements. More specifically, most of

the oppesition is'directed to the dtgltal

.‘fhght data recordér proposals. -

© 'The pmpesals i NPRM No. 85-1

-address three issues: {1) Recorder:

" information to be used only for accident

. investigation purposes: {2) digital fhght
-data recorders in specific airpianes -

- operated under Part 121 of the FAR; and

58} cockpit voice recorders in specific .

under Part 135 of the FAR. For:
.~ discusssion and analysis purposes. each
* - issue will-be addressed separately.
" In-its.comments on NPRM No. 85-1,
the National Transportation Safety- .
- Board (NTSB} states that-the FAA has
not entirely satisfied the intent of all its
. safety recommendations made to the -
FAA concerning enhancement. of flight .
recorder standards required to provide
adequate data for accident.and incident

investigation purposes and identifies six -

-specific shortcomings. All the issues
--raised by-the NTSB in its comments to-
-NPRM No. 85-1 had been forwarded - :
. previously to the FAA as NTSB safety .
recommendations. These issues were. -
considered in the development of the
NPRM-and have been:addressed by -
. FAA formal responses to.the, . - - ..
- recommendations,-the NPRM, or the '
preamble to-this-rule. . ..
- . Since 1967, the NTSB has '1s_sued a
. _total. of 53 recommeéndations, regardmg

. “CVR's and flight recorders. Of this total, -

- .38 recommendations were fe:rwarded to:
- the FAA, Theremaxmngi L .
.“recommendations were issued, to ,
-industry groups such ‘as U.S..eir camers
.- the Air Ling Pilots Assomanon. the

: JSgued ta.the FAA, 26: reconunendatmns
. .are “CLOSED" through FAA/NTSB staff -
coordmatmn ‘and: 12 recommiendations. -
HOPEN" status. The FAA s - N‘I‘SB ‘gtatés that the rule does Tiot

-‘}prowde ﬁexiblhty to acéemmodate

- flight renordersson mdihehgide turblde- :

Alhed Pilots: Aswcmhon.; kane and

rotorcraft manufacturersnetc Of the 15 o

industry recommendations, 5’ rema-x
open {A-ez—m; through. -—105)
‘ e.38: .

Femginin &

contining to address these’ mmammg 12 -
*“OPEN" recommendations: The .+ .~

fol]omng is.a summary of the’ “OPEN .

. recommendations that aremennoned in -
_ \the NTSB's comments to the docket. -
Recommendations A-82-067 and <108 -

recnmmend ‘requirements forimproved:

and are being dealt with: under a’
separate rulemaking action.--
Recommendation A-82-106 . -
recommends the development ofa .
‘technical standard order {TSO}for

_CVR's' and flight recorders, Proposed
“TS0-C111, which.cornitains standards. for.
“CVR and flight recorders and combined
CVR's/flight recorders, was published in~

the Federal Register on: April 12, 3985;

The final vergion-of the TSO ia presently -
. undergomg mtemal FAA coordmatlon
: pnor toissuance,’

Recommendat:ons A—82—064 throngh

" -D66 recommend that flight recorders -
currently required-on fixed-wing aircraft

ooperated under Part 121 be improved
and that such aircraft manufactured
‘after a cerfain date be’ eq,ui]:.\ped for
lighit recorders- wnth addmona]

: - parameters, - - -
newly manufactured alrplanes operated o

Recommendations: A—az—1o7 and -—109
thmugh ~111 recommend that turbojet -

fixed-wing aircraft certificated for six or -

moTe passengers not now required to
‘have CVR'g or flight recerders be .

* required to have CVR's:and flight""

‘recorders with additional parameters
‘Inits comments to ‘the docket- *
regarding Recommendations’ A—~82~—064

* through—066, the NTSB. requested that-.
-the FAA reconsider its-action.on -

Recommendation A-82-066 and require -

32 parameters for flight recorders on .
newly manufactured fixed-wing. alrcraft ‘

-operated under Part121. The FAA has
-determined that an increase inithe.

required parametérs to 17 representa an a
..appropriate balance of costa and

benefits.
-In.its comments to the. docket on.

- Recommendahons A-82-107 and ~109 .
. through -111,:the NTSB acknow)edged
- ‘that the FAA hag satisfied its. - -
,-_,xecommendakmn with respect to CVR e
“requirements for aircraft operating. ..
'under Part 135: The NTSB.urged the
FAA to'reguire. fight- recorders»for ale SR

o poweped_aammft operated: under Pan
. 135 would provide helpful-accident -
g rmveshgehcm information.- However. the o

© is impracticable. ‘When new des:gn

. - gained with such future novel - :
. technq]ogles, ‘consideration wxll be glven _

FAA continues-to believe that the:

- “benefits of such regilation would ot be
communsurate w1th the associated ‘
-»cnets. -

Irnts comments to the docket ﬂ‘le

varicing technology The FAA agrees

“that changes in aeronautical technology
! Mgy at'some future date- requlre'changes E
= to this Tulé; However, toissnea ‘that.
“ jncludes- the degree of fexibility o

" 'riecessary o accommodate futute
'GVR's and flight recorders for rotorcrﬂft - v

technology that is not presently defined :

features are identified, the FAA can'and. .

- will evaluste them during development.

of the type’ cert:ficatxon basis’ ‘and take o

_ wwhatever actions are necessary. to.-
_mamtam the required safety fevel. !f

additional paameters or 1nterfaces

" between electronic systenis call for -
_special requirements, they will be 1ssued- .

as appropriate. Congistent with ‘
rulemaking policy and as expenence is .

to revising the appropriate rules. Inthe

“new, fly-by-wire aircraft control system -
© . design, the one-to-ane correlation from
. crew input to the. resulting control

system response does.net. ‘exist. That, It

.. and other new design features, may .
‘require the FAA to. propose and adopt :

addltmnal parameters to be recorded, -

. aver those’ cunently reqmred by the .
_:aperatmg rules..

‘The NTSB contmues to m'ge that the o

‘ FAA inifiate further ru]emakmg to - :

~require flight recorders in mulnengme,. :

. tarbine-powered, fixed-wing airplanes. -

-operated under Part 91'or 125. A: careful -
... review-of the'benefits required-to'offset:

the cast of reqiriring flight recorders in

 the. class ‘of airplanes recommendedby. -

the NTSB. operating under Part 51 or:125- -

. 'shows-that the siiticipated benefitswill |
mot support such a reguirement. The rule .
. . does encourage the instalistion of such. -

equipment by stating that-flight -recorde:'
records-will not-beused by the..
Administrator in-any cwﬂ pemalty or
certificate action. :

“In‘its'comments to the docket. the-

-NTSB gtated that it was. d:smrbed_thai
~“the FAAhasnot taken the:initiative'to -
" - proposeé rulemaking consistént with the :
-standards recently adopted by the -

- International Civil:Aviation . -

Orgamzatmn (ICAQ). This. amendz;aent

-.‘is- consistent-with the recent = :

- “Amendment 17 ta ICAO: Annex 6. ?art !‘ .

‘¢ ThedNTSB;inits comments, mtemmgles
- TCAO “reguirements™ and ICAQ = 1+

. “recommendahuns." Reqmremen!s Hre’
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. recorder guidance to-metmber:states. In
_“.~that attachment, ICAO récommends the"
' 32-parameter flight récorders for cerfain:
. types:of airplanes. The FAA agrees with
-+~ bothi IGAQ and the NTSB-that more data
- g always preferable and also agree
-+ with the ICAQ position that. the

i+ not agree that the Admi

- " any:civil penalty or certlﬁ

o ~a1rplane fleet. -

i requirement to-replace metal foil-type

9624
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'--:-bmdmg on the. ICAO member. states.

JCAD requirements’in § 6.3 ofiAnnex 6
nd-ifi many respects-is in, agreement

© 7 with'the ICGAO. recommendations in that

" section. Attachment:B 16 ICAQ Annex =
8, Part I, containg détailed flight

- -increaseddata parameters be. -
. récommendations and:.not: requ:red ;

i - -paramieters. The FAA-believes that the:

.parameters specified in this: amendment
are sufficient to identify accident

probable cause and that.the additional N
-, - ‘parameters. {upto 32) have' not been e
" -shown fo be cost beneficial. 2

Lo Recomfer Informatwn for Accra'ent
wAn Vesngatmn .

- “Ore commenter supports the '

* proposed amendments.{o°§§ 91:35 and
1125:202, A second. commeéntér opposes’
~*the amendments, contendmg that.the. ..
v A should ‘use the data as necessary .-
to improve piloting skills. The FAA does

" use the-cockpit voice reco

fit: recLuxrement can b
¥ eqlﬁpmenftcurrentl /|

maintenance’ eost savmgs o l_rlmes :
whiich replace foil recorders with- d:gxtal
<. flight recorders reflects & savitgsof .

.- $600,000 annuaily based on a 100- S

‘Another comrnenter agrees w;th the

-recorders with digital types because
. .accident investigation would:-be-

_ ‘, -s:mphfied and’ aceomphshed withs o -
~:gteater accuracy but eXpresses concern .
sar-period for replacement of

o ::Athﬂt th& 2:
" existing metal foil- type recorders thh

while reeemmendatlons -are.not.This .,
améndment is in:full agreemtent with the

o ‘phaee progtam,'for mcorpora : Cog
*%1) parameter recorder arid: that the t1me Tt
_ limit for:completion be compa

"FAA'recognizes that | 8
Model 109C recorder i 16 cOF s
 differently. from the standard % A’I‘R
“:1ong tontainer’ but-stll’ beligves: that the

- L i2ayear- phase-m penod ‘with proper

' 'plannmg, is sufficient to. reeenﬁ?m‘e the '

‘thé ehg1tal-fhght récorders withi
"from‘the a 'ptmn of the. amendment
Gn_e £ the

mIemak[ng' agtion.

" 17-patameter digital tecorder as: bemg

“ . digital types.may not be- realistic: The "
_commenter asserts that the"assumption
-was made that the new. digital recorders .

would be directly’ mterchangeable wnh
existing foil-type recorders iiall- :
iristallations. Although many metal fonl-

: type recorders in seivice are packeged

in rectangular (standard % Air

existing airliné maintenic

“Aviation’ Orgamzatmn {ICAO] b
“requirements {32 parameters) appilcable'. -
‘to' airplanes:over60,000 pound The ™ -
FAA evaluated these issues in the Tr
- Systems study while preparing: the =~

" informafion av

ransport Rated {ATR] long) contamers.

" Research. of the National Transpottatmn !
.;"_;Safety Board ' N'I‘SB] records mdtcates :

notice 'and 'concluded that based on the .
ble at that'time, the '~ *
propesals weré the most cost beneficial”
in tetms of accident prevention through .

.acmdent investigations: It should also be :
' ‘pomted out that the_fmal ICAO S

Another commenter egrees v\nth the

T proposals and behe\res they. are .

; 1t dequate data
mdent mvestlg tlons

ler'in 7. yea'rs The. FAA does not .
T d quete time: has bee 5,

. .récovered from accidents.ar mc;dents

were not functl.onmg The_foﬁ'.

be‘,requi

. el u;ing engine thrust and hehevee"a
* more accurate 0 method isto iy

One other; com_menter con51 ers

ed and not consistent with

too limy

" receiitly'adopted International Civil"

L as not havmg the data evallable in'the’

- ig a definite need to- replace the foi
.recorderd as Soon.as. possible.”

event of dn-accidént or: ficident - There

j to_the above. ‘the FAA. :

"".jf'gﬁrea’ retrofitting their CV=580 .

tu:bopropeller aarptenes to compIy wzth -
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' .above low'and high éstimaté

e
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lthe p:oposed reqmrements. _'l'hese :
estimates ranged from.$14,000 to-$50,060..

o “per airplane modification. Estimated -
‘cost figures that were prowded for- othar

. models of airplanes came wi

. . -alrplane modification In addmon, one
~ ¢ommenter notes. that the FAA -
- estimated costé in the notice did: not:

. -, consider the loss of value'on currentiy ‘

.-gwned flight-recorders, ‘and this = = -

o --.commenter estimates this valoeat Sﬁﬂ@o

o ‘per recorder; With the loss of $6,000° per

e recorder-added to his estimate; this -~

-bringsthe total'estimated costto . -
- ‘approximately $8,500 below the average
of the low-and high estimatés above.

Another commenter states that he has -

observed a price increase per-flight -
.. recorder of approximately'$5, 660 to-

- $6,000 since the issuance of NPRM No.
85~1. To properly respond to these
comments, the FAA has, pre'pare’d a
- detailed cost estimate using the latest -
available information in its. Regulatory .

Evaluation, and the FAA. consuilers

" these costs the most realisticin = - -

. determining the cost of comphance wath
.. the fina] rule. '
3 The NTSB suggests the addition of -

: lungltudmal acceleration as a _
.parameter. The NTSB contends that
‘longitudinal acceleration is vital for -
determining the effect of wind shear, _ -

 braking, and airplane performance and
. is a much more significant parameter
" than some others présently: recorded:
“The NTSB s responsxble for determining
- the probable causé of and contnbutmg

. factors to an accident.and is the prime .

user of the flight recorder data. The FAA
agrees with‘the NTSB thatthe: '~

.- longitudinal. accelerometer is necessary -
in identifying the contributing factors to

an accident or ineident,-and has
.. .changed the requireinents for the 11-

. parameter recorder by aubsmuhng '

- longitudinal accéleration for pitch trim
for'the post-September 30, 1969,
.certificated airplanes. In addition, the
- 'FAA has substituted longitudinal- -~
" accelerationin place of lateral. " -
.. acceleration for newly. manufactured
. airplanes. The FAA has reviewed type .

"design data for airplanes affected and-

-finds that other than the reconnection of -

. wiring at the tri-axis accelerometers in

. the post-September 30, 1969 a!rpiane, g

~ anpd the substitution of a longitudinal > -

;accelerometer for pitch trim synchroor.
. apotentiometerin the 11—parama}er

. airplane type certificated through

-‘September 30, 1969, these changes are
.not significant, :
. Another-commenter opposes the
dxgnal flight recorder proposal but daes
not operate any airplanes-thatr requ e
,modrﬁcatmn to. comply thh the

- ‘proposal ‘This: cammen{er did not
-provide any informé dststo”
snpport'ﬂﬁs opposi{

requirements.will continueto-be -
. applicable. Becauge the alrplanes .
‘comply " with.the new tules; the operator
- hag a more marketable and'valuable
‘airplane at'the time the airplane is -
__placed on the market. The FAA: does
* agree that an airplane in service fora’

“investigations nvolving old and- new

- B®san mvestlgatwe tool

not agree with-this commenter

- One commenter contends the: fo:l-type-. 3
- operators will not incur these extremely

fhght recorders are satisfactory-for the

--older. turbopmpellen—dnven airplanes

- because their design and operating -

+ - enrvironment is-sufficiently-different
 from that of turbojet:powered: a:rplanes

. The'FAA does not agree that the foil-- -

"-type recorder is adequate’in'the. cm-rent -
. -accidentinvestigation environnient
- because-of- the-inaccuracies thatcan -

oceur between ‘the réutine maintenanice
times and the operatmns check before -
flight. A'recent review of NTSE: acmderlt
files has found the inservice failure rate
of the foil recorders’ fo be mat:ceptable
Several commeénters state that many
of the older affected airplanes will hkely
be retired shortly after the anticipated
effective date in early 1987. The FAA:
does not agree that the older au‘plamas

* should be exempted bevause ofa- -
* - supposed-early retirement from servme.:

Certain operators may retire their -

-affected airplanes from their fleets; but-

these airplanes most likely-will be in
service with other:operators; and the -

considerable length of time may" be

“considered to have a fow probablhty of
. operatlonal and mechanical ® ‘surprises.”

However, unianticipated-events such-as *

. fatigue may still occur andhuman factor-

information is relevant iR accident’

airplanes alike. A digital fhght recorder

msxght into these 1ssues :
‘One commenter; an ai]-cargo camer

_operating under Part 121 with nine CV-
- 580 airplanes,- stated that the additional -
" cost to comply with ‘the: proposed :
¢ Crequirements would create d’'serious
- financial hardship on- the corpany. Thzs
.. commenter contends that: The recent
-accident data for' CV-50 airplanes does .

not justify-any need to-change the: type

" of flight recorder.in use; the CV-—SBO
: mrplane ‘design and-operating - :

- envirenment has not changed in the pasl -
25 years; 'and; the additional parameters ..

and significant additictidl cost have not -
beén justified on a cost versus flight

- safety benefit basia: Furthermore, th:s :
... commenter contends that the costto
- -retrofitthe digital flight ret:ordbr i1} hlS
- CV-580-airplanes could-¢: '
.. high-as $450,000. The FA: 24
e that xhr : iommen’eer‘s contentien of 5

- single-step program that provide:
.. least.7 years for accomphshmen wou
.. . minimize the impact on the airlines. o
-. . Furthermgre; the FAA should reevaluats .
. 18 cost versys beneﬁt esumateausmg

:-f...$50 000 per. aarplane for: complwng wnih

- . ‘the pmposed requirement would-be . .
- significant. However; no information pr
‘ddta was provided to'show how this "

figure was derived. Most prudent

high.costs to-comply with this fi nal rule. . -
The basis for this.conclusion is -

explainéd in the section of the- ...
regulatory evaluation discussing FAA’s .
response to these comments, A pilot- -

‘induced accident:can occur any-time .
-yith any. airplane, and the accident -
- history of a specific airplane type should
. -ntot be.a-basis for exclusion-from this.. .
:regulation. Every accident must be..

gvaliated to determine the. probable '
'cause and related events, and these. .

- types of airplanes are operated in
‘sufﬂmem numbers in passenger service -

to require the same accident..

. investigation tocls as other Pant -121
~ airplanes.

- One commenter reﬂommends that

- -airplanes fype.cerfificated prior to.

. January 1, 1858, be exempt from the
- proposed-requirements; The FAA does
.ot agree with this recommendahon,

because every accident must be -

_-adequately investigated to detenmzied :
" . the probable:cause and identify actions -
to _prevent accidents of that nature. -

“One.commenter contends thatthe -

estimated nonrecurring cost Torthe . . .
.. ‘proposed, z-phase retrofit of digital flight. ..
- recorders onifs association’s. member-
. fleet.is $49.5 million for 2,000 alrplanes, .
-, not. countzng cash loss due to out- of—
: servxce time, and contends thatthe i
- FAA's cost estimates are. mconmstenl. e
X Fm:thermore. this commenter asserts ...
. that the FAA's stated basis for the -
' -propoged rule is based upon erroneous
"information and specplative estimates of .
" “futare “unknown hazards” that-would -
v beidentified’by the expamded parameter -
" digital recorders; that the FAA didnot
©' . present any data that concluswe]y

shows that the probable cause of any,
U.S. air carrier accident conld not: be

- determined because of thé use of 6-

-~ parameter fcnl-type recorders. ‘and- that .

- properly maintdined 6-parameter flight

- recorders have not served the 1ndnst1:y L

--and Governiment well in developing
-accident prevention measures. This,

commenter recommends ‘the notice. be '

. withdrawn because of the lack of -

-adquate justification presented by the
‘FAA. In addition, this commenter -~
.. recommends that if the FAA decides to'
-require the lmprqve ‘flight recorders -

regardless of the airline safety re
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. -.g’-economrc data; presented in thrs

i “tesponse and by other commenters. The
EAA has reevaluated the cost data, and

- chaiiges, With. respect 1o the basis for
* ‘this rule_ change, expertence has shown

“that unexPeoted accident scenarios gnd -

' unisual'cg 'bmatrons of crrcumstances

“to the 1’1—parameter digital flight.-
rde; regmrements, taecauee the 2-

© “is considered unrealistic: This would. -
. permit installations to coincide with

rhaintenance schedules. This: commenter »
dlso states that-the notice assumed:that: . :

- foil-type recorders. are apparently

cases and states that the digital flight

recorders-and the spherical conﬁgured
. -'forl—type are'niot, int fact, d:rectly
! interchangeable-as ass
*-previously stated, the FAA, does not :

agree that the 1mplementatron program ’

" This comimenter presented ns.

‘Has reevaluated the txme

drgrtel re orders necessary. for

complying v with these requirements and -

* contintes to find them achievable and-
realistic, Further, a slight additional cost
" for'replacing the spherical foil recorder
with the’ rectangular digital reécorderis
- reflécted in the revised Reguiatory
o Evaiuatron.
" One commenter recommends that

. §121.343(c)(6) and (d)(6) be changed to

indicate that radic communication either
fo or from Air Traffic Control [ATC)is
.acceptable. The FAA the intent was to
“record the airplane transmitter keying
- which would be o ATC. The rule has
been changed accordingly. This
commienter also recommends that the

word "large" be added beferé the words

“turbine engine powered™ in § 121.343(b)
to clarify that the requirement applies
‘only tolarge: axrplanes The FAA. does

:.Dot agree. this change-is necessary, .
_because all airplanes-operated under -

transport. category and the FAA is not -,
aware:of any small airplanes; weighing
less than 12,500 pounds maximum
- . certificated takeoff weight, being

: operated urider Part 121.'If small.
. airplanes do in the future dperate under.

.+Part121; the FAA sees 1o reason to treat .- 3 ‘
*- should be added in‘the analysis, and the"

'them dlfferently fronrlarge arrplanes

Eh

FAA replies ¢
- recommendatlon conoermng-:CVR's/

should b lengthened or that the2-year - ~ Tlight recorders sce availdble from the,

' 1mplementahon program is urnreahstrc o .
o Cockprt Vo:ce Recora'e

’ mformatlon to support this assertion, "

i the oroposal and 7 co
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~ Another commenter suggests
replacement of thefoil-type Técorders -

~with digital types:on an attrition basis-
- the Regillatory Evaly ;on‘reﬂects these -~ arid contends that the | price increase of

. 100 percent in the' last 3 years for the foil
- medium will achieve this objective. The .
“FAA does not agree, because there is no

* assurance of attrition.as siggested. and:

- mo'assurance that digital flight recorders-—
. will be installed within a reasonable
~period of time- Futthermore, the FAA
“has o way of ‘controlling ﬂrght recorder 8

':.pro'gram and recommend going dlrectly o

valuation.” The study
aluated a number of CVR/ ﬂrght

intérchangeable with digital types inall - Tecorder. equrpment requlrements and

optiens, oné of which was the adoption
of all NTSB recommendations, The -

" Trans Systems study'is available in the -

Ket for review. Coples of the

‘FAA Office of Aviation Safety.

hétco menters oppomng*

) xpressrng support :
.. Three" eommenters contend that the K
requrrements ‘should apply only to Lhose

- turbined-powered airplanes with a’
. seatmg conflguratton of ten ar more,
. excluding pilot seats, O
‘states that no rationale is givento..
- reduce the nutnber to six and that,

cqmmenter

historically, the dividing line has been :

ten passenger seats. The FAA doea not -

agree with the increase to ten bécause

‘of the large number of small au'planes _
that operate with between six and.nine -

- passengers and that are reguired by Part
1185 to have two pilots for’ conductmg

" Instrument Flight Rules operatlons wrth

those airplanes. - -
The NTSB's recommendahon, whlch
was used as the basis of the Trans

* - Systems Corporation study, was about -
. the pimber of accidents involving six-
‘passenger turbine-powered, ‘multiengine
. airplanes in ajr taxi and cofporate/:
Part 121 must'be type certificated in the :

executive operations in which the .

; ,_acmdents mrcumstances remain

unknown,
One commenter asserts that the

- -increased fuel consumption to carry.
- .these-recorders should be considered in

the economic evaluation. The FAA -
‘dgrees that the'increased fuel cost~ ..

wagcidents are caused by pilot error. bu
provides na basis for'this assettion:
FAA does not agree ‘with the, 80 p:

‘pilot error. Fmdtng a p1lot's actionor
. inaction as & caugal factor iman:- -
““accident orincident isTiot mtended to

'nd'.thht Data‘ o
- be the same-as “fixing the blame.”

: economlc evaluatlon addresses the

'mcrease :
Another\commenter contends that the

'purpose aof cockptt voice recorders is to .
-fix the blame for an accident or incident.

The FAA does not agree because the-

- purpose of the recorder is to determiine
-the probable cause of the accident, and
-~this, should not be construed to:mean.... .
- "fix the blame.” The same commenter

asserts that.some 80 percent of all -

gure recognizes that a- significaiy S
umber of accidents ¢an be attrrbuted to b

‘One commenter confends that’ most of

. the airplanes to- whrch this rule would -

apply operate in a very / limited
environment or portion of the airspace’

“and that there is insufficient time to - -

record muth voice communication when

" a problem’arisés. The commenter further

contends that the cause of most

" accidents in'this area is probably pl'[ot

error during takeoff and landing and’

. doubts that the addition of CVR's wouId
- - 'shed any new light on the canse or = -

! ’citcumstances surrounding any: . -0
- ~accident. ‘TheFAA does not. agree that :
* there is insufficient time to record .- .

- meaningful voicé communications. Itig:
" not the quantltj_ but rather the qualtty of

. such data that may determine the cause

" in the relationship between the prlots, .

- the airplane, and the operating * - p
" environment at the time of an acc1dent

Also, it is not just the voice.
commumcatmns that are useful in

’ deternunmg a cause 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 aldlng accident:

_investigation, is abstract and1 unproven

The FAA agrées that the CVR does not.

" add to the level of safety of a specific’
- flight baut-does not agree that the -
< usefulnesa’is absiract and unproven.
. There are years of experience with
- cockpit voice recorders in Part121 .
- aircraft that attest to the benefits to.be . -

derived from the recorders Sl
- Another. commenter contends the ..

. proposed rule is discriminatory since

. many small multiengine airplanes that
- mot turbine:powered are certificated to
-. carry more than-sixpassengers. The .-

FAA does not agree that the mle is.

discriminatory.: .

. Ome eommenter asserts that an_ .
operator should be gwen the optxon of



.

‘.mstallmg a ﬂ:ght recorder mslead of th

i Systems study whlre P
" notice but£oncluded:th:
© costs would exceed the p ten| )
. beriefits:if all multlengme alrplanes are :
" inchided. . :

,".Regulatory Evaluahon o

- regulatcry evalyation of the final rale’ -

~.docket. It fssimilar in form toithe o
.. ~regulatory evaludtion of NPRMNO 851+
obut many revisions have been made in.
- response to comments that addressad

.the-notice: The evaluation also™ - S
.,incorporated more current cost and ﬂeet

- commenters. . ‘
i'A Comments on Costs RN
A 1. Part 121 Proposals S
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! ‘would be pr_udent tot
R for Engine, turbm

- TheFAA has: completed 2 detalled

whichis: available'in the regulato y

forecast, 1nforma‘uon

Hawever, FAA's response-to those:

valuatlon of thé-nonce is

A‘ts entlrety

discussion’ of commen‘ts “The FAA has.

" revised its evaluation:in many respects

to reflect nssues ralsed by the

Numerous comments cntlcme FAA '

estimates of the cost to retrofit- ex1st1ng

pre-1969 type-certificated airplanes .
operated under Part 121 with digital

flight recorders and to upgrade these - .
" airplanes to recard 11 parameters of -
. -information. In.its-regulatory evaluation
. of the notice, FAA considered the costg.:.
- of various digital-flight recorder-and -
- flight data acquisition unit eqmpment
. eombinations.that would meetthe -
proposed reqmremems -and estimated .

that the maximum céstfor anyiof lhe

.- signal sources;wouldb
+*"$22;000 per airplane: Comments:hay
. : beenTeceived arguing the FAA’s costs
i gere sxgmﬁcanﬂy underestimated: and

‘FAA's highest estimate. Furthe

‘costs would result because alrpl&nes

Vi elrplanee wou}d need to'be tal ot ¢

- costs had been om:tted and 1hat many
. Asphencal foil recorders were still ih-
“'service that would create special’. i °

- with'digital recorders-ir
-half- ATR boxes.:
“; The. FAA was unabIe to fmd evrdence f-

-The major findings of the evaluatmn ;

.. of the final rule are- summarized below. - to coincide Wlth 1‘88'1131' mﬂm‘ nance

*“reflecting quantity discounts, -and

-+ because cost-consciotis opérators can be.
‘..the Regulalory Evaluahon of the PRM .

. Numerous comments were reoe1 ed o
= ZNPRM No. 85-1, that' addressed the".
- regulatory ‘evaluation of the propo _ed :
- 'rule. These comments have, been
‘corisidered by the FAA and'are - s
discugsed in this section. The regulatory.
. evaluation of the final rule follows this .

-~ the FAA has added:40-percent to its-
- egtimated: cost'values for recorders,
* flight data acquisition units' (FDAW's),

*- approximately $35 to $40. per_hour. L
~ . Further, the:contractor's overhéad = ..o

various,optmns, mcludmg labor: and_ 3

that compliance:costs could:exceed -
$30,000 per airplane, more than twu:e

commenters also statethat.additional

wou]d need to‘b removed from service

thar-a one-phase. app ch bet

installatibn problems whenreplaced :
standard one- :

that the very-high compliance cost -

© estimates of approximately: $50, 000
. would be incirred by cogt-cor o
“ > -pperators. These high costs-could be

realized if the equipment were, " .
purohased lhrough _t]nrd part-' 5. an

mtervals However. beca.us

obtain the best ﬂeet purchase pnce,

expected to use scheduled mamtenance
cycles aa efficiently-as possible, FaA. .
expects that'actial comphance costs.
will in 'most ¢&ses be similarto:those .

+ estimated by. the FAA. The FAA has

- raised its equlpment ‘cost estimates by
~.10 percent to-reflect inflation in the
- prices of recorders since the nohce was
. prepared 2 years.ago. . ;
" - To allowfor'the’ addltmnal cost whlch .
" ‘may be intcurred by some operators who,
- findit necessary torely ona

i modlficatmn shop to perform the retroﬂt

prowsxon of aiI necessary equzpment

and signal sources, This modification "

shop markup facter has been applied to
15 percent of the airplanes-affected'by.-

the refrofit provisions of this final rulei
The FAA also-found that air.carriers, -

- when performing-eentract:aintenance
work for other carriers; and: modlflcatlon.;‘

shops charge-labor rates.of =

oo O ther faotors may affect the

-, competition among manufacturers)

. that ‘bothi the'digital rétrofit-and -

“intefvals. 6ver the 2-year digital

already been incurred by recordet’.; :
: —-:equrpment manufacturers:and are - o

.3 eXpenses-are. alreadv mc]uded inthe.
labor rates charged to customers-Th
‘FAAhas-used-a $40aborrate in
-evaluationof the-findl rule;- slightly.

‘higher. ihan the $35 value used for the
ohce

comphancecosts of the rulé{ not ai] of

*- which maynecessarily have been:

-:‘¢'_ .1dermfied by the FAA:or the: = %7 =
commenters. Installation labor mayin

-:some instances exceed FAA estimates,.

’or, as orie:commenter. argued tecorder <.

manufacturers. -may'increase- their] pricés -

- following implemenitation of the rule .
T3, [whmh the FAAﬂoes ot expec 0.

However, to allow for thesg .~

-:.contingencies; the FAA has performed g

sensitivity analysis on its cost-estimates.
This enables. comparisons to be made of
the potenna] effectsvariations in the” "
cost estimates may have on the overall
desxrabahty of the new Part 121 recorder :
standards; : s
“'The FAA maintaing its expectatm e

parameter upgradework can be -

“completéd without requiring au*planes to:‘-'
1 ‘

be removed from service speclﬁca‘_‘_l‘y for”

- this purpose: Although it W1ll require.

Rt reg'ularly scheduied faintenance |

conversion complidnce period and the 7- §
year parameter upgrade compliance "

_period. Similarly, installation.aber costs: -’

can be partially reduced by antic:patmg :

".mamtenance procedures involving. -

aircraft disassembly that, would also

provide ani opportunity to install the
- additional information parameter s1gnal B
sources and wiring. :

Engmeenng des1gn and cerhﬁcatmn

~ costs are éxpected to be relatively minar 3 '

for each airplane: type/recorder. -
equipment combination that operators ...
elect to install. These costs usually have ‘

réflected in the prices they charge their -
customers: Further, many of the a}rplane .

': ‘types-affected by the amendmentg are. ;.
- operated by foreign carriers.with- sumlar J
. or more stringent recorder requxrements. E

therefare, the engineering work has, to a
large extent, previously been completed
Finally, when prorated over the total.

_niumber-of airplanes converted usinga .
. particular equipment:.combination; the«.

per-airplané cost attributable to design.
and certification is expected to-bg an -

. extremely small:portion of the-gverall -’

equipment and installation.costs, .- . o 7




where: dasxgn and eerhfma 'n costs
_‘presenit a special problem:

b eumpped with the Lockhged sphemc&l
. foil recorder; a new. mounting ra

" be.required which will add aEde;EOD tu, o
the installaticiy costs. However, because. -
- of a.previcus rule change, any spherical -

_recotders that had originally been .

Zinstailed in the wheel wells should have .
“already been relocated to the rear of the

aitplane. Therefore, no addmcmai
_installation costs should:re
. need to relocate the recorder: - <~
~Commenters also-guestion the EAA
estlmate of the apnualrecorder - """
-maintenance, savings th: 1
realized as a result of replacmg foil. -
recorders; wnh digitial recorders. Oge
- commentfer states that COm ertmg to
. dlg;tal eqmpment woul iy -
- ‘carriers: expemencmg & Tang
*$2,400 additional annyal mair
- 'expefise per. alrp!ane to"$1:800"

" mainfenance savings per au'plane This- -

compares to the $2:500 annuar
...mamtenanne sav'mgs esf r_na
the FAA the nolice," wl;[

foit recorders; and the contimmously -
increasing cost of the foifmedinm,

-~ digital recorders should resultin met

- mainténance-savings for operato
‘However; because of the i cenecerns-
taised by comimenters, the F7
reduced its estimate of anmual -
maintenance savings. from $3,500-per . -

airplang to only $1.500 per- axrp]ane in s

analysis of the final rule; Further, the
“PAA alio maintains its original -
‘expectation that the additionat s:gmﬂ
"sources: will require maintenance.only -
mfmquentiy and that d@ny maintenance
costs which'may resalt from the: signal -
sources will be negligible in’ comparison

{0 savings resulting fronx the conversion -
‘to much more reliable digital equipment. ..

- Similarly, the FAA. expects:that the

“relatively higher mean: time between i s

- fadlures of digital equipment-in-- -
comparison to foil recorders: should
actaally reduce. the poﬁe:nhat forflight: -

list requiirements, rather thenincrease
thwpnosstbmty\ as some wmmemers
- state, . ‘ :

FAA anoweqh Eorforecaa;t fleet attrition

- - savings: that wmxlﬁkmsuit fmm the: m}.»e'
The FAA agrees that for’ tbosaﬂame:aﬂ‘ 2 - i j

) dlgltally eqmp'ped ax:pl:amesf that had :
voluntarily converted or were‘expected:.”
to voluntarity tenvert in'the absence of -
the rule: Finally, in. Bater ‘years'of the: 15- .
“year-analysis period.the FAA reduced

forecast in those years that would -~ .02
. realize maintenance savings as 8 result

e . " of the new rule. Fhis was because newly.
;manufactmedan‘p& nes just entering -

S drgxtal recorders and because’ amplanes
" that operators-have voluntarily - e

- convested: generakkywuu!d be the .

- au-planes w1th the longest nemmmg o

other than,nc-a-ms retrofitted with -

‘sé of the. hlgherrehabrhty of :
...,d:gnal recorders in comparison fo aging -

: _themmtmtmeuuslyobsolete The.

7 Federak Register: /- Vo562, No. 57/} -Wednssday, March 25,1987} Riles .a-nﬁ.':Réﬁgl-lgtiuns- ‘.

in eshmatmg the total maintenance,

the percentage of active-airplanes,

ervice are curtently delivered with

compliant éngines; were: »exclude
from the Peet expectad to'be affected by

_ - the propos:enimle becanaé-of other Part .
L .36 noise ‘standards that becamé effecuve

in 1985, Hawevet, since the notice was:
wiitten; hush kifs havebecome :

o “available for both DC-8's.and. Boémg
7078, anid & bmited nomber-of these.
R ".alrplanes are now.expected to remain in -

‘service. Therefore, based upon -

‘preliminary. mﬁmman-.m prepared by the
FAA's Office of Environment and

" Energy: these types of mrpl&nes have - .
""beenadded to. the forecast of the pre-
51968 type-certificated airplane fleet

“expécted to be: affected by the rule:

-~ Othet bomrments state that any -

- additional weight attributable'to the

- digital retrofit amd paraiteter upgrade
“would result in Blightly higher fuel

consumphon. The'FAA argees and has
added &’ wmg&t perral:ty 'co'st”facter to 1ts
analysrs. :

Comme

fé"weze tecewad statmg fhat

=Y sin ity cost estimates the FAA did not™
*‘allow for the lost residuak value of foil .
delaysbecause of minimum. eqmpmem :

récorders when the newrdle makes

AA_ PECOZNIZES: thgf this:is & valid -

3 counting. Further, because the .
. mcrementai cost of the_new

. convments, that the longitudinal .~ =~ -
acceleration: parameter had not: been

w'use [The eqmpment costs of the old: fml v
« vecorders are sunken costs that will ot

affect; or -bie affected-by; any’ decxswns

_magde toncerning the new req:mrements
Therefore, these costy arenot relevant
 for'the present anslysis and have been
“excluded.y However, the regilatory -

evaluations of both the netice and the

- final rule have assessed the

L dmprovements in aecident mvéshgatmns

“Cand consequently safety which will . _
'resuIt from the new réquirements, i Py

 the'additional or mez‘ememaf beneﬁts

*.which will be realizéd over and above -

" the: curretit tules Thetefore; t0.offset the -
incremental benefits by, the lost beneﬁt
- of thie old recm;ders (f e. the lost

nthe: fares co’dected from passengers

“who are the u!tlm&te beneflmarres of ihe

s&fety 1mprovemen 8.0 e
" The N'I‘SB expresses, concem ih‘

neluded, among the addl.tmnal

‘informatiom parameters pmposed ity the", o
“NPRM. The FAA hay reconsidered-this’ -
‘guestion and ‘decided that longltudu}al
"’ acceleration should be included. .

*Although this change from the ofiginal - -
‘proposal may atfirsf glance appear . .
_potentially. expensive because if will -
-affect alrpIanes type- certificated after

L September 30, 1969; as well as those "

.- type certificated before that date, it will

- Have a relatively minor cost impact.’

" First, the FAA/bas determined that . ©

" virtuaily all post:1969 fype certifi cated ‘
“airplanes are equipped with tri-dxis

- accelerometers, capable.of s sensing -

longifudinal; wertical, and lateral®

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

certificated before 1960, the FAA will "
- aliow operaters to substitute -

. longitudinal scceleration for the: pltch

- trim parameter-originally proposed for -
-.ekisting atrplanes fhat'will be reqmred .
“toupgrade to-1t parameters andto - o
substitate tongitudinal for lateral

acteleration on newly manufactured“

irplanés subjéct-to the new 37
arameter :equirement. A shght
. J )
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- 11 parameters‘ and the regulatory

- evaluation of the final rule.has been §
revised accordmgly e

‘One:commenter states that the 1983

" Trans Systems Corporation report .,
entitled 'Cockpit Voice-and Flight- Data

: ‘Recorder Evaluation™ indicated that . .
expandmg the retrofit requirement for -

.- pre-1962 alrplanes from the 6-parameter
. digital conversion to the 11-parameter. .
- upgrade requirement would more than

double the total compliance costs of the
~rule- change The Trans Sysiems

.. Corporation:study did state thls.

HOWQE{E!‘, the. Trans Systems:.

Qorporanon study presented: an-
_overview: of numerous-cockpit voice’

-recorder and flight récorder: .options’ for -

" -airplanes operating undervariouss - -
_ - 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 ;-
" gpecific option that has been proposed
. -and adopted in much greater detail than;

- was possible in the Trans System. .~.= .

.Corparation study. The FAA’s cost ..
- estimates of the final rule indicate that
v r-:the ‘ll-parameter upgrade reqiirement. .

- only about.one-thizd . overtheto
~of.a rule that woulquulre 5%

T 'elther sale or lease. The FAA 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. operatore '

and those of many foreign operators.
This may in fact facilitate, rather than -
- hamper, the mternatonal exchange of -
- aircraft. : :
Other cornments stale that the
development of new recorder .

. technology-and the expense of
.malntammg old foil recorders would .
-result in the gradual attrition:of foil ..

. recorders. Therefore, they concluded e

_this; rulemakmg action was ynnecessazy.
The FAA disagress. Voluntary . .
replacement of foil recorders.with ..

- d1g|tal equipment has already: oceurred
.in about one-third of the pre-1969 fleet

affected by this rulemaking, and invits

-analysis-of thie 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 .
N voluntanly converted at the time the, -
new mle would mandate the converison.
. Although atirition could have been .

.- resalevalue of the operator s
. fleet should be enhanced because the .
eirplanes have already been’ eguipped- .

ompliance costaby =

rems i Aor., "axrframemanufactur +But didngt
e~1nternatlonal-. exchangeo arrcraft for - i) ‘

. - equipment manufacturers to-obtain the
: - best.fleet purchase pnce andﬁquannty

'expected to'continue beyond this
- deadline in'the absence-of the rule
~change (and this has been consideréd in

estimating the compliance costs:of the -
final rulg), 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 this final rule.

One commenter.states that because -

this operation. mtends to purchase new. .
... . airplances in the niear future,. there :
.. would not be encugh time.to fully .-

" depreciate the'investment in the net
. flight fecorders_that would be. require:

‘by. this rule.. Although this is: true, the-
current

with the dlgltal recorders that many’

‘potential customers will also require for -~

their opefations. The value of these |

* assets.should not be lost. when the -

‘airplanes are placed on ’rhe market.
A.2, Part 135. Proposals

- ’Some commenters dlsagrees wnh the
FAA_s estimates,of the costofequip
newly manufaclured airplanés

include any markup by the girframe
manufacturer, only installation labor. ‘
One commenter obtained a quote from .
an airframe manufacturer of about -

~$30,000 per airplane. This highercost

could be ingurred.only if a more .
expenswe model CVR were 1o be _
installed ifi the airplane and if the

- airframe manufacturer s1gmfmantly
marked up the recorder price over its -
" - own.acquisition cost. However, the
FAA’s cost éstimates in the final rule : -
are based on the expectation that CVR
* equipment will be furnished by the

airplane customer to the airframe.

-manufacturer for installation: Thisis the"
. -+ common practice in:the industey-for:
+ cavionics:equipment becausé it enables :

‘prudent operators:to:negotiate with -

discount: .

- Another cemmenter states that the ‘.

FAA 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

= evaluatlon ‘of. the final rule to reﬂect'

perated :

< accommodate the slight additional’
" weight of the CVR without affecting

‘l_.the .added weight of the recorder would
=+ result in hlgher engine operating -
: temperatu.res and-consequently h.lgher
=, engine maintenance costs, The FAA- -
- does not agree. The additional welght of

was not avallable in 1983, the ongma]
Trans System Corporatlon study used -
order-of magnitude recorder cost .
estimates reflective of simpler recorder -
designs in its evaluafion of various Part
135 recorder, optmns Further, the FAA

" hds contacted various recorder - . - .
© manufacturers and determined that. =~ -

none currenily plan to preduce a _
separate CVR unit meeting the AS 8039

- gtandard, although somé are considering --

a comnbined cockpit voice/flight data . -

" récorder unif, Therefore, the FAA has L
'egam based its CVR equipmierit'cost:* " .-
-estimates: for the Part 135. amendment o'

arelatively inexpensive CVR model that .
is.eurrently available: The FAAbas i
adjusted its cost-estimates in'the

1986 equlpmem prices, .
‘Another comment states that- the S

'addztlonal weight of the cockpit v voice

recorder would result in a slight
increase in fuel’ consumption for those.

. airplaries that will bé requiredto install: "

them. The FAA agrees arid has added i a

weight penalty cost factor to 1ts :

analysis. -~ : .
One commenter expresses concem b

' that the additiénal. Welght of the CVR R

would sometuhes result in pey]oad

t‘performanee capability'to -

most operations. In high-altitude, hot-
temperature conditions where the
airplane will be operating closer to its

" perfgrmance limits, the weight of the
- CVR is light enough that careful .
plannmg of fuél 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 expectecl to be
_ extremely rare. . .

Arelated comment also argues that

the CVR installaticn will only bie-abaut -
30 pounds, and this represents only a

- very small fraction of a percent-of the ; -

overall weight for thoge airplane types

. that will be effected by the rule. Any - .:
.. possible effect on engine operating
: temperatures, and consequently-engine

maintenarice costd, will be so shght as -
to be unmeagurable. o



. thls rule; the camip
5 Fatality
e - range of valoes’ generaH :
v considéred: acceptable by various’. 2
‘regulatory agesncies when mptementmg
- safety regulations. It is very reasomable .
- o expect thrat at least one adcidentiwill:
. -be prévented-as & result of information ,
~"learned from the expanded parameter: -
ecorders:tequired by this finalrule. "
'Oie éominenter states. that the Trans
‘Systems Corporation study® conckuded»
thatbecanseof thie-‘well-kniown @nd
s ,-proven characterlstlt:s of the pre-1969
¥ es, “the probabll‘_

of-the DE10's perform:
'chanacttenstmsa and 0 :

f the regulatoty evaEuatm :
NPRM Mo, 85-1. The
avaﬂablhty in the.docket of the ="
. completé regulatory. eva:!uauon wis
_stated in: the notice. | -

ty of not. bemg
caise of an accident
nsidered t be . i :
53 'that 'the basrc '

'+ fol ers. with digital recorders
- during the first phase of: _mpleﬁ}len pore

infa W :,dnEy afum:ed
amount oﬁmfawmat_wn ca:m:emmg H e e
rplaneperformandeorﬂtghtcrm_ _ o

‘ g" wil :
F AA remewecf N'I‘SB data from 1983 to

s these acmdent smxatmns c:an be :
-_':early 1988 and found‘ that in abouﬁ 49 S

ed,. and the apportumtyt

putentza.liy sm'vw&ble sﬂ‘ua‘twns is. Iost
- One major: point, needs to bemade | -
. concerning those.comments that address -
in Augmstrmaﬁ has provided’ strong; . _ the analysis of benefits: Comments tend -
evidente confirming theories mut ‘to focus o' details of specific. examples. .
two—phase approach 18. mtended f0 aH W espemﬂl}_y: hazardous. mlcro.burgt - ‘;L ..but miss. the more general prmelples that -
. operators to perform all retrofit work::, - :characteristics that-previousky. had oniy = thése:examples were attempting to -
- during 1'8811531‘*&“ sct Edlﬁed mmmtenance - been similated:in laboratory tests. - .. . demonstrate. The detailed mfﬂmaﬁﬂﬂ
,_cycles - : ‘ . - Comuments alsa state:that, beca-use the-: thatekpanded parameter fHght--
( wind shear- preblenr was well on the - .. recorders make-available allows: amﬂch- ‘
way to: bemg solved; the-BAA w: - . TAOTE ﬁb}ecﬁve accident. ana}y als. ey be g
S relymg on: thg dgbegn n;of oihe): .completed’ Inveshgators £aT COmpare -,

. -and correlate the actual perfoimance. F =
i - the aﬂ'pl’ane with that mtended by the
flightcrew, and, m :

e

M&y 19?‘9 crash of a'”DC:I_ at:Chicago,
the expanded 1?—parameter digitalfl
- recorder ha

investigators- often must make It .
determining. pl—‘obabl camse. calrbe e
Thus.‘ '



47 present ara'lue of costs whlch would: 2
" result from the expected funmaaﬁ.rmon

of i many foi} recorders in th |
s Fale, 'has een; estimate

‘ ‘themmﬁtcostsﬂlatmuddhaw : A TS ANGS, -
exvenmaiiybggm inicyired foreplace - Dorans ﬂ'l '-07“3.‘ ""‘Dsl

G i Pa.;:t mﬂgenera C - dl,g‘lw oo FSian deadjnm esiablmhe ial Retrofit with: D|g|tal Flecor:le

: o7 " Upgrade from' 6 ta' 11 Pacamet
- value OY such recofders, *7 by, s $inal rule, and the réducKonia * Nowy Ma;Tactwad mﬁ?ﬁ"f i
. o B " the cost 6f maintenance for a digital -~ " Ground Sigipor Equp,

'Pight recofder i companiseit tothe - -Fuet-Penaty...
“clder; electremechanical foil mcon:lers suttotal
ST respeme 10 commients, a castfactor i
s been added reflécting the-fizel F - ess
-+ penalty sesultitp from'any inecreasesin: . -
. .ainplane weight thaf are attribuitable o L
©the new mle._Co-s:t estm.ates have also "

h alrlme mdusfry. Park:
’ have grown significa

‘that are ﬁpefnént tower, the total cost.
. ‘could intrease 1o approximatel -$403- :
B : _ -7 o million: These Losls represent o
U7 Furthe t‘heFM EK{?EGIS tha the .. .. discounted values of increivéntal cost
: mm;ty o’f ' erators ;w,;} ﬁnd ;1 m.ost incareed as:aresnﬂ‘t»ef the finaimile for:

: ; and BT the 15- -year penml be&ween 198?&111:1

‘ e The‘mwse. umz caslsa addmnnai
o 'hou 15 the Actial installation woatkmay - gost factors-usedin-evaluating: &wﬁnal

be cont’racted out. However, insome -~ 1'“59 are summarized in Table2, " -

fistal Operator hay hamea e I:mhaireal;roﬁ't’fwm ﬁml-‘to igital®
i6p provide the o ) Conuer: =
AR ell as the labor. This T ST T LT
: T would Tncredse the retrofit costs to the T T“‘BLE 2—9""’“““ JGF- Revisen” ASSUM
--munedm’lely, %u’lexpeds{‘hatﬂm‘lm_g "7---'oﬁerator'because th‘e mod1fica‘tx0n shop - . TIOWS. USED N - ESTWATING COSTS OF -
term approa’t‘h will pmv%é}e ’erjmi’ylm e ; S ;

S mveshgatlm o‘f am Y alr;ﬂanes ‘has'been cons1dered in -
- those"airp!an types th . estlmatu;g the tost of the final ru'ie |
- A hai .. Other cost factors may potentially .
affect the: cnmp‘ﬁahc’e costs of this: ru;le

s ' quipme fo ~pa
o -50r thaﬂnsté‘ﬂa‘ﬁon Tabor mey-exceed - 11 param?e‘ter‘digﬂa‘l‘ﬂight recoider;
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Equipment - |- Instaliation : - this qupment could.be purchased for. - total costs which range from $8 3 to
Dect o6 i approximately:$9,500 per-set. Adding’ 15 $13 8 rmllmn. :
- Direct repl 1 fight r . %
e e o m:,’:::: "‘,""' 9 hours of labor at $40 per hour for -
' $2.200 Modlflcatlon m (when 52,000 abor (50 Fre: @ $40.
' wquired) < par. Thour,-- FDAUIreourdaf..-
‘in reat of gircraty,
$1,900 s.sgnal sOurces.
- $3.4900 Totai. L
nlnc! repiucnmcni ﬂlgM recardar nqulrlm sxterral
" ‘minkFOAV ta errd 1l-parameters
: s11003auni—FDAU $3,300 “ {same as -geparale -
| FDAU ang flight .recorder
Installaﬂon above).. .

b ‘_.pasameter digital flight recerder during .-

B 2175 sugnal SOWCes,
R 3?5 Tolal.

3 lnstallatlon of 17~pa.rame erve: ﬁ-

assembly of- newly manufactux‘ed
-mrcra‘x‘t :

$4 son avevaga FDAU.'iﬁqm reoorder cost cﬁﬂefenual v 6—

o 'aptichs,
1400Wi35m&@$40pelm} B

"4, M:scellaneous Costs 2, Recorder.

" FDAU, arid signal source’ ‘equipment.

" " purchased through modification shép |

‘dosts inereased 40 percent when

ratgmr han- directly from manufacturer
bR
$500 additional cost to'install.rack for. .
standard Y2 ATR long container .
o5t asset value-of o'hsol_ te Toll
Gorders—$4,560. per unit,

each addxiw al poundlof :

fig! price $0.85 per gallon Average R

" additional weight estimated af 10
. pounds far airplanes subject to retrofit
. and 25 pounds for newly manufactured
. “airplanes requiring 17 parameters. -

.- ¢, Digital recorder ground support -
equipment [mamtenance and testmg]-—-
$55,000 per set.

-5.Maintenance Savmgs—le io.

. Digital Converswn $1 500 annually per.
- airplane: ;.

Source: Equlﬁment pnce quotatwns :

“from flight recorder and FDAU .

) manufacturers, labor and mgna} source '

- ‘estimates from FAA aircraft engmeenng b

* 'and tmaintenande staff; air catrier-

'I* Inaintenance personnel, and..

[

mod:ficatwn shop petsonnel

: Amendment requiring. cockpxt vmce

‘ Arecorders on -certain newly-.

manufactured, turbme-puwered alrcraft
operated under Part 135 ‘

-The: equipment that will be- reqmred to
comply with this proposal inclides the .

" -cockpit voice recorder, the control unit '

‘with area'microphone; and the: v1brat10n :
‘mounts, connectors, and other. hardware :

required for-installation. The:

-.manufacturer.of a relatively:i mexpenswe

unit currently avallablg indicates that”

S maintenance costs are:therefore
SR estimated to-be $240. -

sfit of spherical foil recorders— -

‘ S transmon Anew g

Fuel penalty 15 gallons mmany:fo .. developed specific
" gnter. semoe These

of which are large enough to operate -

-under Part 121, are expectedto

- donrinate the commuter market in the

., years to come, but the exact inipact that *

installation, the tatal cost of equippinga -
.newly manufactured airplane with a
O .CVR has been estimated to be $10,100.

The maintenance cost of a CVR is

: appraximately $150 per 1,000 hours of
operation. The FAA estimates that the

Part 135 aircraft affected by this
proposal are utilized a maximum of
1,600 hours per year. Annual -

" ‘The additional auplax{e weigh

L _resultmg from the CVR.is. apprommatel :
.2\ 30-pounds. Basedupon:the 14-galtons-of
- fuel.estimated:
- for-dach porind:of weight:carried aboard-+: -
;- tq determining. the cause of one accident-
‘can lead to pérrective measures to
* prevent other similar-accidents, or,in "
- . -other words, preventing the opportunity :
. " additional‘fuel attributable to the we1ght
- .of the CVR will be apprux:mately $350

e:consumed annuaity

typical commutet-ajrplanes affected by
this rule; and current jet fuel prices in

the $.80 to $.85 per gallon range, the.

FAA estimates that the.cost of

per year for gach airplane. .

o ‘Estimating the number of mulnengme,'
turbme~powe1:ed airplaes certificated.
- to-carty six-or.more p&ssengers ‘and

they will have on thé futire market
share of the older gerieration comthuter -

aircraft which opetate under Part 135 is -
. difficult to predmt .

Because of the. uncertamty

~ characterizing this transitional penod
the FAA estimated a range of eosts .- S
. based upon a low delivery rate'of 120
afrcraft per year and a high delivery rate-
of 240 aircraft per year inthe: regu]atory .
- evaluation of the hotice. However, the ..
- - FAA has reviewed current trends in the
- delivery of new turbine-powered - -
.- airplanes with airframe manufacturers -

or their representatives and found that ©

during the period of this.analysis.
Applying the:unit cost values :
discussed above {0 these -delivery rates

and dlscount_;r_xg yields present value - -

B Beneﬁfs B

. ofthig analysl.s and opefated unidet Part '
iy 135 is extremely dxff' cultbecause ﬂ'\e Iy
rid

" have been-or could have been thekey:. .
“‘element in detemumng the cause of an .
| accldent . S

1. 0vew1ew of Benefits Analyms
Estzmatmg the benefits of: flight

- recorders-and cockpit vaice: recorders is
" difficult because a recorder iz-an -
- investigative tool; and unlike other
" aitboine safety devices, the absence.ofa
. flight recorder or cockpit voice recorder -
- cannot-be considered the cause of ora
; '-contnbutmg factorto.an accxden

Thereforaea the. benefits of fhght A
recorders and cockpit voice recorders
ean only beineasuredin abstxact temns
that is;. how the recorder's contribution.-

cost of foat information. Ii is not possxble:

- to'accurately predict the niember of ©
“ acmdents that wouldhave ‘occirred had :
'“‘these curreenve actmns not been taken. e

d"sia.te w1th assuranee lhat
Wcmld have been posxtwely

cord,ers, ‘the benefits &nailysm of: th
gulatory’ evaluation éxamines the
ypes.of accidents ix which recorders

2. Proposal to amend the fhght recorder

7 requiremetits for gircraft operatmg
. under Part 121 - .

'I’he acmdent mveshgahons clted in

_ the regulatory evaluation-demonstrate
" how.expanded parameter flight '
. recorders have been effective in'the: -

-.determination of an ajrcraft structural;

mechnical,or systems faiture. .Tlus e

information has led directly to
- corrective; actions such as: alrcraft .
-Taddifications or.changes in operatmg R
- progedures. that can prévent future .
. .accidents. Further; the determmahon .
- that an atcident was not caused by an
- its original estimatesfor Part 135 were =
somewhat high. Therefore, the FAA h'as_. "
revised its forecast downward for the .
~evaluation of the final rule and g
estimates that only between 75 and 125.... -
‘new turbine-powered’ alrplanes far Part -
135 operdtors will be delivered annually

u'plane mechanical, structural, or -

' systems problem can also be- quxte
- -beneficial because costly-but -
. unbecessary design analyses or’

modifications to an airplane jrompted
by hypotheses rather:than conclusive

' evidence can be preverited. Slrmlarly, ;
‘useof expanded parameter flight- -
~ " recorders could prevent an, unnec'es'sary'
" suspension of an-airworthinesg ~ .. -
‘certificate and evert economic losses to -
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. passamgacs MCW& a«hke. A&though
b ific uantify, the .

'~ Another benafifre ulimgimm s
determination of sccident canse: thmugh
. expanded paran e%era.ﬂgh& recorders i is.
- -the ability $o-define more prems&ly‘

. those eperational preblems that need »to ¥

be addressed by research and:::
. developmentprograms. The most =
- prominent example of this s wind. shea.r .
- Expanded parameter flight :ecarders .
. ‘Bave-mads, and continue to-make..: -
'/ significant contritiutions towards
understandingthis hazardmas
- phénomendn and i Impl‘pvn'lg pilot
- training programs so. that flightcrew: are
- /hetter able to handle wind shedr:
encounters. At leastone aveted”” - -
- acéident has heen-attributed directly-to"
‘, the ’zmproved ’techmques Ihar‘hav‘ .

) du'ectly obsen ad; P‘ur‘ther 'the
. preventionof accids o
‘cumnultative result of- nmnemus‘ 1z .
‘ -learmng expetiences; on ly 0ne Mm:h .
- is the Teedback made pos: ]
~récorded accidentinformation: 0 thos _
cases-it is notpossible to link a '
. prevented accident-with-a speclfic
-source of learning, i in Tact it iz evten =
. possiﬁe 4o identily most situations
. whiete an accidenthas been averted
‘.'The ‘accident that' does net steur oftén
- goes uhinoticed. For these reasons, the .
-FAR has reconsidered its original: -
. approach, and has determined thata:
_ meaningful probablity distributienio ’f-- -
. the futuce accidents thatmay-be.
_prevented asasesultof this final
cannot realistically be assigned: Any.
efﬂm ¢o do 80 would be am attempt to.
- give the analysis a greater degree of -
. precision than the nature of the pmbiem
and the availability.of mformation can .
‘support. However; because the warious.
arguments presented-in ’thesegtﬂatﬁry
. evaluation demongtrate hew expanded..
parameter recordens enable the cdetaﬂe&.
_correlation-of accidentinvestigation. -
information and contribute to-much -
. more specific cotrective actions, it is -
~highly probable: ﬂmt atjeastone - . .
. accident, if notmore, will be wmnted :
a3 a result of information. learned: -
_.benauseoﬂheamenﬂeﬂﬂsgh i 'mmdex
. requwemen;s which.a p&ed
- in this findl rule. The. bemﬁtsaf flight. .

g sxmaumand this information ts . 5
.. valuable for preventing fiture »acaﬁems B

. regardlessnf whether-it is learned from. .
. an accxdenut_mvolvmg an oelderor uewm

.each: atcident pneweﬁ:ted. ’me thig.

. recerders on certainnewly- o
. manufactired, ‘turbme—powered

-Pragmmx{Repm:t # FPAA-APO-B1-8)and

airplane model.
The AN ashmtes th.a?t the bem:ﬁﬁ

- tnai will be realized from a typical .. .
catastrophic accident that is'avoided:i m, a

. the futire will be the;;mgv-emmnrai _
- approximabely 110 passenger and crew-..
"fatalities, the loss of the airplame, and ™~
o the as«socmfted amdent mvesngahan '
.- costs. The standard average air csrrier .
* hull value'of $8.9 mitlion for desh‘oyed .

) preventesd amywhere within that. pel:lbd)
- at the ib'percent ﬂhsczmmt? rate’
e :

information-and the previons cost -

. -analysis; the cost pef;faialuyawnded
;" bas been__de'termmnﬂ T}ms Is mswsseﬂ

3. Ame dmen‘t Tequ mg cec‘kplt vmce

airplanes operated: uider Part 135..

powereﬂ alrp"ianes ceﬂ]fmated to carry

" siX or more passengers apd Tequiring R

twopilots are very similarto those.
achieved from fiight recorders on Part -

120 dicratt: Impietientation of this mie
- - will-eventually vesult in all tucbine-
" powered dirplanes operated by the
© cominuter indirstry being eguipped 'wrth' K
- 4 recorder of scneé type~sa CVR for ~
those smaller airplanes with 30 seats or:
* less operated under Part 135, and botha -
- CVR'and flight redorder for those larger.
.+ airplanies with between 31 snd 60 'seats . -
.operateéd-under Part 121. Therefere; the
; travehng pubhc wnulvd ben&ﬁ't fmm the

iSep Econmc Vuluesfarfvu[uutwn of?"edercr ;
Avigtion Administration fnvestment and Regrﬂ :

. Economic Ana.‘(ys.r&af!nvesmt ‘aad Regmhm
G # FAA-APO-82-

- TEEOTders-are n_:eahzed paxﬁmﬂmﬂy dmythe

- frequently the am:raft System
. malfunction, weather situation; or other -

: causal factorican be identified: wi
. the recprder it s difficelt f0 ascertain .
“ whether ornot the ﬂ::ghmwrapxmded -

" “exact fauseof thi ‘-‘acmdent he

i «‘extremely dlfﬁwlt_fom gt
", ‘pinpoint. The other fatal gecidents ", -0
.include fhree Janding accidents- and ope. -

R problem in mary newly maaufactured :
. ‘au“planes operated ander Part i35.and.

.-at the 10 percent-discount rate.-

‘ -"thout :

to the emergency situation

" :appropriately. The lack ofthis - :

-~ information makes it difficolt 1o deveiep ‘
© techniques thattould benefit future 7
- trawelers ‘Caught in simjlar muaﬁons S
.- CVR’s also van pick up other - L
" information nseful to mveshgaftors,
8§ enfme s;ﬁal?és, a\;ddm ;flanns it &
" signals, and the sounds of some -
zlrpimem?ﬁethe ﬁ!ﬁfﬁtﬁmf i .. switches and conh‘o] activation:
bave beenwsed to-estimate the - .
. quantlflable beneﬁts ﬁmmch aocadent .

- which a CVR would have grea
L -assisted in the accident imfestlga ions.
-This is especiafly trueof the December . ; )

There have'been o number-o]
accidents fnvolving turbine-pow
dirplanes ‘operated under Par{13

1984 Embraer Bandelranté accident h _

Jacksonville, Florida: The airplane L
. crashed. shortly after takeoff, but. the

training acoident. Investigations of all of : '

2 thege accidents.would have besn. - ia
- " enhanced if recorded information weze .
“available: Adoptmnof this final ride will .
- prevent future occurrences.of' this: s

will contribute 1o the prevenhonof

. future accidents.
The benefits that will result from the. oy - acct

Part 135 amendment: reqmng:cockpﬂ
. yoice recordess-on‘all newly .
. manufactured multle.n,gma turbme

Thie FAA' esnmataathat ﬂ:ebenefrﬂ:s -

. thatwill be realized froma typical
" gatastrophic comimater accident: ﬂ:ai is.
" avoided # the future will be the -
" prevention of approximately 12.. _
(i passenger and.crew fatalities, ﬁ)e'%oss of '
" _the airplane; and the -associated. -
.. accidentinvestigation costs.. An mverage
" “hull value 0¥ $1.0 million fora typical .. -
“used. turbme—powered :airplane’ a.ud ihe
" _previously cited: major actident. .
_ investigation cost of $953,000 %ave been
. .used to estimate the quaniifiable
_benefits for-each-accident prevented.

Bamunhmg thege values 8 a 'ﬂmfoﬁn 2 “

e senes of payments over the 15-year
_peiind of the analysis {to allow for. the o
‘random pature of accidents thatmay be - - -

prevented anywhere within Yhat: pertodj e

rescribedhy OMB yields;anaw fage
uantifiable Herefitof $1.0 millien for
adh »at:mdent_jarevemed Frem fth:s ’

naly&ls. the'gostper - fatality

‘hasbeent detez‘med.'{m mdmmsdd w1
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-approximately $27:6 million. The cost

-gensitivity. analysxs indicated-that this .-

' figure coutdiincrease to approximately -

+-$40.3 million; I

“agcidents are-prevented, whichiis a”
‘highly. probable consequerice of this: rule

*changey then the'lgss-of dtleast one”

“:transport category. alrplane and. 110

' fatah'ues will be avoided.. -~ =

-+ Thiswill prevent aircraft hull value
and accident investigation:costs of $5.2
million (discounted present value). .
‘Deducting the prevented hull loss and -
-accident investigation costs fiom the -
total compliance costs. yieldsthat -

- portiont of costs. that will go entlrely
‘toward:saving lives. Based upon'the - -
;- average of 110 fatalities avoided for -

. each accident prevented, the maxrmum
cost’ per. fatality avoided will fall- - -

.‘between $203,000 and $319,000,". -

- depeniding on whether the: hagher costs :

“allowed for in-the cost:sensitivity

: analysm are ‘in fact incurred; These are:

maximim values for the.cost per-fatality

“avoided and-will be léss if more than -

' ‘one aecident ig: prevente asd esult of B

.+ this rule.2.

. recorders on certain newly: -
‘maniifactured, turbme-powered
; airplanes operated under Part135.. ..
" TheFAA has esnmated that’ the total

: compl:ance costs of meeting thenew - -

- Part 135 CVR requirement will range -
-from’ $8.3 to $13.8 million; depending on
“the pumber of new airplanes delivered -
durlng the 15-year period of this. "
*-analysis. If one.or more. catastophlc
accidents are prevented s a result of

.mformanon Ieamed from‘t ese: CVR s,

= 'I'he prevented accxdents that ma result from

lthlS rule couild occur at any. 1 time durmg the period of
‘this enalysns Generally. there'is a social preference”
: number of small entities.”

to realize benéfits at an earlier rather thanlater”
. time, and when a specific monétary value has been .

“-assigned to a particular. benefit, discounting.is used -

is tinie preference. Benefits realized

“earlier willhiave a higher present value than those' © .
.realized1ater. However; when it s difficult1o dssign -
: except:on, they are:not expected to

2 gpecific monetary value to a'benefit and itis:

therefore expressed in other units for comparison to . -

“costs {in this case the benefit unit is the number of
fatalitieq avmded] discounting of the benéfit umts
‘would-only-serve td introduce an element of- -

-specious accuracy infe the analysis and.is therefore )

Jinappropriate, Reahstlcally the actual benefit units
. £an-only be compared 1o the present value of costs,
U wiith the un rstanding that if it gotld be measured
‘more precmely ‘the time preferénce would be 1o
: reahze the.benefits as early as possible.. :

: $1 0 rmlllon (dlscounted P s_ent value]

:_-acmdent mvesugahon oosts from the - -

“Part 121 fligh recorder standards wxll be - average of12 fatahtle

.aécident prevented, the maximuin cost’
. per fatality avoided will be’ between:
£ one or mare catastrophxc- ' $602,000 and $1.1 million. However,” "/ ;

, ", there is a greater likelihood of reallzmg o
- the potential benefits as the cost per.
: fatahty avoxded increasgés becaiis there -;7
_'will also be more: alrplanes equlpped o
- with: CVR’s in'active service. Further,’ : .
the cost per. fatality avoided will be less
_ if more than one. acoldent is prevented
- as a result of this rule. . :

- essentially be nio trade unpact SN
CIV. Regulatory Flexxbrllty Determmatlon:g

| “The Regulatory F]ex1b1[1ty Actof’ 1980__'-__._1001131 dere d & small entity.-
" ‘ensure that small entities are not K
©. ".unnecessarily and dlspropomonately 1

N explams the reasons for this -
- determination. In developing estunates
of annualized net compliance costs;

Deducting the prevented.: hull.loss and |

| 8 Internatmnal Trade Impact AnaIys;s\

' The amendment will have little:or no-
© ' impacton trade fot-either U:S: fifms
. doing biisiness in foreign countries or' o
foreign firms doing'business in'the . °’
" United States.. The amendinénts Wlll
affect: only U.S, dir carriers becanse
" foreign air carriers are nof’ subleot 10,
© Part121 or.135. Foreign air carriers are o
- .prohibited. from operating. between T
. points within thé United States; *
" therefare, they will not gam an
S compehtlve advantag
: 'domestmoperatlons of
. lntemanonal operations, fore;
‘g Amendment requmng cockplt volce carners are not expected 10 eahze any .
- cost advantages over'U.S. air.carriers
becatise many. foreign’ countnes have .
- even more stringent recorder’
requirements than-those adopted in thls B

final rule. Therefore; there will -

(RFA] was enacted by Congress to;

burdened by govemment regulanons :
The RFA requires agencuas to review

- rules thatmay, have “a significant > 5 -
- econemic impact on-a substennal DRI

.All:of the rule changes will dire ,13'1

_affect those-air carriers:operatinig under .
-Parts 121 and 135/ that.are classtfied sl

small entities. However, with one

resultin™‘a significanteconomic 1mpact‘

“ona substemt:al number ofsmall ent -
! air carriers..

The followmg evaluatlon anelys:

uniform annuahzed costs for:capital

. ‘mvestments have been determmed by
.'.mulnplymg the:amount of the :

- period; has been.used in'this analysis.
e :Threshold cost’ values andsmall'entity

* size standards are those stated in FAA
‘Order 2100:14; Regulatory Ffexrbm_‘
“%: Criterig and Guidance. Values' have
" been, ad;usted 16 1986 dollarsi .

&d for each'-‘_?

“ost. expenswe'conﬁguratlon (separate’
“FDAU and separate flight recorder}‘has. -

- "been estimatéd.to be$28,000; includii g ; a
-proréted share of the-test equipment: . .
-cost;iand assuming that the foil recorder oy
“on ‘this airplan
‘replaced at-any. ‘

*period in the‘gbsence of this rule. 'I'he

.-+ uniforn: annuahzed cost for this .
'investment is:$3,508. Adding the. annual :

- 'fuel penalty cost of $128 and’ deductmg

-~ the annual maintenance savmgs of -

" $1,500 from this amount yields'an annnal

: ergmﬁcant economic impact-for. .
- schedied. carriers are $94,094 if the -

" thresholds: A small entity-is defined as
. one which owns nine or fewer airplanes. ..

. '.Consequently. any scheduled-operator -
- exceeding either, of the minimum cost:

penod of the ana!ysrs 3
. recovery factor-of 125, y
percent discount Fate: ovéra: 15—year

sould not hiave been ..
ime during the analys s

,136 per “aircraft..
"The threshold values deﬁnmg a

niire fleethas a seatmg capagity of

- "-over 60 seats and $52, 546 for-ather .. -
: ;.scheduled carriers. A carrier would have. -
.\ to convert 45 or 25 airplanes,;: - :

respectively, to exceed either of thes

thresholds for scheduled operators as a

fesult'of this ameridment- would not be

o

-‘However, the threshold value defmmg B

" "a gigrificant.economic impact for an

- unschediléd-operator is only $3:666. A"

" carrier would only have to corivert. two -
 airplanes to éxceed this threshold. Data". .
-callected by the FAA onPart121 fleet "
‘size distribution indicated that there are . -
64 unscheduled carriers. operatmg under:
-Part 121°and that 26 of these.carriers, or
.40 percent operate 2-of more. airplanes.

. "-“Thisis‘more than one-third of the small -

" unscheduled opérators. sibject to'the

rule, Consequently, the FAA has
determined:that this améndment may .

- Wave a significant.economic impact ond
" substantial number of small Ce
" _unscheduled. operators, anda regulatory L
-+ flexibility analysis is requlred under the _
.. terms.of the RFA.The regulatory T
= flexibility analysis for these =




. aircraft would not have a s1gmf1c.ant

. Office in Ollahoma City lists .~ - - .-
) -'apprommately 4,000 operators registered:
- ;. .-as on-demand air taxis; The majority of
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unscheduled operators follews in
Section V. =
Those air. carners that have already

only incur costs as a resultof the - :
requirement to upgrade from 6to. 31 :
parameters. However, none-of the- =
carriers that the NTSB identified-as

‘having converted voluntarlly are small -

... carriers, Therefore, no small entities

_ would be impacted by this reqmrement
" The Part 135 amendment requiring -
- GVR s on certain turbine- powered

. ecoromic impagt on'small entity. -
“~commuter. air carriers. The umform

- -annualized cost ‘of the $10,100 - :

“investment to install a-CVR on a newly- -
- .. manufactured aircraft.is $1,266. Adding
-+ {he anrual maintenance and fuel.

penalty costs of $590 yields a net annual
_compliance cost of $1,856. Commuter -

carriers are scheduled operators and . .

therefore the thréshold value of $52,546

applies.-An operator would have 1o buy’
" 29 new aircraft-to exceed this; threshold, -

...~ far greater than ‘the & aircraft defining a -
.-smail entity. Therefore, no smiall entxty
. - commuter carriers will be affected by -
. this amendment:.

“'With respect th on demand air taxis
operating under Part 135, the FAA's
Aviation Staridards National Fleld

these are small entities. However, data
examined in the FAA Statisticol
Handbook of Avidtion indicate that less .
than 20 percent of all air taxis. operate
turbine-powered aitcrafi, Therefore, the
.criteria for a-“substantial finmber,” one-
third of the small entities. affected has :
‘not been exceeded.

For these reasons, the amendments
adopted in this finak rule are not.
expected to have a significant economic

_impact on a substantial number of small”
entities for:all affected categomes 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 12 Dperators

" V. Final Regulatory Flexibility Analysui

" As required by section 604 of the RFA,
- thé following-analysis deals with-the. .
.--amended Part 121 flight recorder - :
"~ requiremeénts as they relate to small '
-unschedunled operators. .- T

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
-teceiving orlgl_dul lype_cerhﬁcates

.- before September 30, 1964, and. operated
* - under Part 121.The expécted service lifé
. 6liapre-1969 type certificated.airplane
retrofitted their fleet voluntarily'would . -

has been:prolonged far longer than: -

~-anticipated at the time higher flight .

recorder standards were adopted for |

* post1969.airplanes. ‘The advantages of
- the-additional parameters.of recorded -
iniformation have been demonstrated by

those airplanes so'equipped; and itis:.
desirable that more specific mfermatxon

. be'obtained followmg an accidenti than
s ) pcsmble under'current regulatmns
B Ob;ectrves and Legal Baszs for the"
'Rule R

The ob)ectwe of th amendment 1s_ '
simply to make commercial air, - ¢

. transportation safer. This ob]ectwe has '
¢ béen thoroughly discussed in:the ﬁnal
5 tule'and the regilatory evaluation. -

The legal bases of the proposal are,
‘'sections 313(a); 314{a), 601 through 610

-and: 1102 of: the Federal Aviation Act’ of )
B 1958 ‘as amended [49 U.S.C. 1354(a),

*.1421 through 1430 and 1502); 49 U.S.C. '
106(g} [Rewsed Pub L 97-449, ]anuary

12, 1983). -
N o Descnpt:on of Smal] Ent:t:es A ffected

by the Rule
The entitles are. unscheduled air

‘camers sub]ect to Part 121 of the FAR :

: D Campbance.R u}rements of the Ru:’e

~The amendment’? requires thal pre-1969
type certificated airplanes eperated -
under Part 121 be equipped with- digital

. Bight recorders: within 2 'years of the’

effective date of the rule and that these .

_recorders be upgraded to récord 11

parameters of information within 7.
years of the effective date of the rule

E: Overlap of tbe Ru]e with Other
Federal Rules -

There are no other Federal mles that

" duplicate, overlap, or conflict with the .

amended rule.

. F. Comments. in Response to the Initial

Regu!atory Flexzbrirty Analysis . .
~In NPRM No. 85-1, the FAA. cerhhed

that the proposed rule was not expected
‘to have a significant economic impact
- .-on a substantial number of small entities
.. + forall categories of operators which. .
- would be affected by the rule.
" Consequently; an Initial Regulatory
- Flexibility Analysis was not required

and none wasg 'prepa.red. The revisions to
the cast estimates in the final rule

‘resulted in the determination that the

amendment could regultina mgmficam

- econemie impacton a'substanfial -
" number of small entities foronly.one -
""category of operator; the small: .-

. . flexibility. determination remains
- same for all other, categones ‘of 8
; '.-entltles, i ) R

e A]temaaves to tbe Pmpoml

unscheduled Part:121.air carriers, . .
However, as discussed below, this is the
.result of the rglatwely low threshold

“valug for- determmmg a significant

economic impact apphcable o
unscheduled operators in comparison to
scheduled operators.of simildr: .

.. equipment, and therefore the small, .
- unscheduled Part 121 air carriers are not- -
"7 expected to be any more adversely g
- affected than their- scheduled
. -pounterparts [

The FAA's orlgmal regulatory

" ‘The small entity nonscheduled Part

- 121 gperators should. be includsd in'the -

- rule, rather than. excluded because they
‘operate the same-types of alrplanes as

* ‘those operated by scheduled Part 121 .

operators Further, Part 121 operators .
engage in common,’ rather than private,
carriage of persons’and pmperty The - . .

. standards shiould be the same forall .
* pperstors-of gimilar eqmpment that hold e
“out to the public.as & common air SRR

carrier, regardless of whether their.
operations are scheduled or not. Finally,
because unscheduled carriers operate -

. the same types of airplanés as -
. scheduled carriers, their operating costs o
are very samxlar for the same scale of -

-operations; The $3,666 threshold vulue

defining a significait economic’ 1mpact
for unscheduled operatorsis | -
substantially lower than the $52,546 and

$04,094 thregholds apphcable to "

scheduled carriers. However, this is
becdause the vast majority.of
unscheduled operators are air takis’ ‘that
operate under Part 135 with much
smaller and less costly p1ston—powered

- airplanés. Although small entity

unscheduled Part 121 operators will. -
exceed their low threshold value if they
convert two or moreairplanes, they
should be no more adversely affectsd
than the scheduled smail entity Part 121
operators because their costs are mich’

* . more-comparable to those of scheduled -

Part 121 operators than to those of .
unscheduled Part 135 operators -

Conclusion C
For the reasons dlscussed in the

‘preamble and based upon the fmdmgs in.
- the Regulatory Evaluation, Regulatory -
-Flexibility Determination, and Trade:

Impact Assessment located in the .
docket, the FAA has determined that
this document: (1) Involves an amended

- regulation thatis not major under-- -
. - Executive Order 12291; and [2) isa -
_significant rule pursuantto the:
© .. Departmentof Transportation
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- -Regulatory Puhcles and Procedures(44. -

* FR:11064; February 26;'1979). In addition; "

.. it ig-certified onder-the criteria of the -

-“Regulatory Flexibility Act that thisrule o

- will.not hdve a sigrificant economic

- impact-om a substantial number of small -

-~ entities for all the affected categories.of .
- small entities other than the small,
« unscheduled Part 121 operators: ‘A fifial

o Regu!atory Flexibility Analysis has been .

: - prepared in accordance with Sections -

‘- 804:(a)-and (b} of the Regulatory- " - .- et
“Flexibility Act for:this category- A copy.

. of the-evaluation may be obtained by -

- contacting the'persor-identified in the

+"FOR FURTHER. INFORMATION coumr:r" :
- paragraph .

. List of Sub]ects .
- 14.CFR Part 91 -

" Air carriers, Av;auon safety, Safety,
. Aircraft, Ajr- trensportanon :

14 C’FR Part 121 .
- Aviation safety, Safety, Au* camers, ‘

; Alrtranspo*ctatwn, ‘Aircraft, Alrp}anes,- '

: Transportatlon, Common c:amers

14 CFR Part125 =~ . :
- .. Aireraft, Alrplanes, Alrworthmess
je:CFRPan 135

.. Air carriers, A\natmn safety Safety,
Air transportation, Airtaxi, Aircraft,
Tra.nsportauon, Airplanieg’ :

5l Adophon of The, Amendmen.t

Accordmgly. Parts 91,121, 125, and
135° (14-CFR Parts-91, 121, 125, and 135]
. are arnended a8 follows :

' 'PAR'T' 91—GENERAL‘OPERATING AND«' ‘

- FL!GHT RULES .

1 The authonty mtauon for Part 9‘1 is

revised to read as set forth below, and
. Ahe authority citations following all -
: sectmns inPart.91- are removed: |

: Authon!y 49 USC. ‘13U1(7) "1303 1344

- 1348, 1352 through 1355, 1401, 1421 through

+-1431,1471, 1472 1502, 1510 1522, -and 2121
. through 2125 Articles 12,:29,:31, and 32{&] oi'
ithe-Converition on international Civil .

-Aviation [61 State 1180); 42°U,8:C 4321 et seg.,'

- RO 11514 49 U.S.C. Ieﬁ[g} {Remed Pub. L
. 97-449 ]anuary 12, 1983]

2. By amendmg §91 35 by desngnatmg:
introductory text as paragraph (a -

_and {d] as (a){1); (2),(3), and (4); and by
“"addinga. new paragraph {b] to read as -
'j.: fol]ows

-§91:35. anm reeorders and cockph volce: :

reeorders.
SRR LRI n; : e o
<+ (bY In the eveat’ of an accxﬂent or R
“~ogeurtence’ téqguiring unmedxate
i not:ﬁcatxon to the National ™

¢ Tranaportaticn Safety Board: under Pert‘ o

“hy i-edeslgnamxg paragraphs {a), (b), {c),

" 830 ofits regulations’ ‘that results in’ the
‘termination-of the-flight; any operator
‘who hasinstalled-approvedflight " -
‘recorders-and approved cockpit voice
. recorders shall keep the recorded - ~

information for-atleast 60 days.or, if
requested by the Administrator or the-

" . Board, for a longer penod Information -

- obtained from the record is nsed to o

~assist in-determining the- -cauge of -

- accidents or;occurrences in cennecnon
‘wtth“mvestlgatmn under Part'830. The
Administrator dogs not usé the cockpit

. ‘voics recorderrécord in anyeivil
pena]ty or: cerhficate actmn

_PART 121—CEFIT IFICAﬂON AND

OPERATIONS: DOMESTIC FLAG AND

. SUPPLEMENTAL AIR CARRIERS AND

COMMERCIAL OPERATORS OF.

LARGE AIFICFIAFT

3: The authunty citation ‘for Part 121ie

- revised to read as set forth below, and
. ‘the:authority citations following a]l_

sections’in Part 121-are removed: -

Authiority: 49 U8.C. 1354(4), 1355, 1356, =~
"1357,'1401, 1421-1430, 1472, 1485, and 1502; 49

YU.S.C. 106(3] (Revxsed. Pub, 1..97—-449 ]anuary
12,1983).

4, By re\nsmg 121 343 to read as :

‘ follows

§ 121.343 Fligm recorders. .
(a} Except as provided i in. ‘paragraph

(b). (c), or {d) of this: gection, no person- ..
‘may operate a large alrplane thatis "
- certificated for operations above 25 000

feet altitide oris turbme-engme

‘powered unless it is equipped w1th one
*. .or more approved flight recorders that
~record data from which the- following

may-bie determined within:the ranges, -
accuracies, and recording intervals

“specified-in Appendlx B of thls part

{1} Time;

" [2) Altitude;

(3) Airspeed; . S
(4) Vertical acceleranan, e
(5 Heading;'and -

L [6] Time of each radio” transmlssmn

“gither to-or from air traffic control.
(b) No person may operate a large

: an'plane type certificated up:to.and

. iricluding September 30, 1969; for

.operations above 25,000 feet altitude;’ or
. a'turbing-engine powered sirplane -

certificated before the gamie date, unleés

it is equipped before May 26,1989 with -

. one or more approved flight recorders .
- that utilize-a digital method of recording -
and storing data and 4 method of readily -

- retnevmg that data from the: storage ’

. be able to be determmed within the
* ranges; aecuracies, and recording -
- intervals spemﬁed m Appenchx Bof ﬁna
7. part: » :

(1) Time;

2y Alttude; oo
“:(3)-Adrspead; .
" “(4) Vertical aceeleration; -
{5) Heading;: and - e
(6) Time-of each radio transnussmn
" either'to or from-air traffic control. -

" (¢)No person:may operate an arrplane
spec:ﬁed in paragraph (b).of this section

o " unless it is equlpped before May 28,

1994 with:one or mote approved flight ~
recorders that utilize a digital method of - .
.recording and- stonng data and a method

. cf readily retrieving that data from the

_.storage medivm. The following "

. imformation must be able to be

" determined within the ranges, .
accuracies and recording intervals
-.specified 1 m Appendlx B of this part
© f1) Time;.. . .
“{2) Altitude;

(3) Airspeed; -

(4} Vertical acceleratlon. .
~'(5)-Heading; : e

- {6) Time of each radm trans:mssmn

‘either to-ot from air traffic control

“(7) Pitch attitude;.

-{8) Roll attitude; - :

{9) Longitudinal acceleration; -

- (10) Cotitrol columinof pltch contro]
surface position; and;

(11} Thmst of each engine.

{d} No person may operate an .
auplane specifiéd in paragraph (b) of
this section that is manufactured after
‘May 26,1989, as well ag Fairplanes .
specified in paragraph (a) of this section
- that'have been type certificated after ~
September 30,1969, unless it is- egulpped

" with one.or more approved Hight
" recorders that utlitize a digital method -

of recording and storing data‘and'a
“methiod of readily retrieving that data "~
~fromn the. storage medium. The folIowmg
informahon mustbe abletobe
~'determined within the ranges, . .
“-acéuracies, and recording intervals
spemfied in A{pendlx B of t}ns part o
(1) Time; .. - :
{2} Alhtude, e B
" [3) Airspeedy - SRR
(4) Vertigal acceleratmn. .
(56) Heading; - - : .
(6} Time of each radlo transmlssmn
either to or from air traff' C control. =
(7) Pitch- attitude; - :
- (8) Roll attitude: " ‘
(9) Longitidinal acce]erehon, o
{10) Pitch trim position; e
(11) Control: column or pitch control :
surface position;
* (12) Contrel wheel or- lateral control :
surface position; '
(13} ‘Rudder peda} or yaw control
- surface position; - :
(14} “Thrust of each engme.
(15} Position of each thrust reverser‘
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(16) Trailing edge ﬂap or cockpit ﬂap
_control position; and’ B

_,(17) Leading edge flap or cockp flap

- - controlposition. . - .

’ 'F‘or the purpose of this secnon,'

“manufactured” means the point ir in trme - the type, design with réspect to the

at which the airplane inspéction

airplane is.complete and miéets the .
FAA-approvéd type design data.-

[e) Whenever a flight recorder
“required by this Section is installed, it
.must be-operated contmuouslyffrom the
- instant the airplane begins the takeoff

“roll until it has: completed the Iandmg _
. "'_roll atan arrport

- of this section, and except for recorded
_'data erased as authorized in this

. paragraph, each certificate holder shall .
keep the recorded data prescmbed i

- “paragraph{a), {b), {c). or (d} of this:
section, as appropriate, until the

. airplane hag been operated Torat least

_ 25 hours of the’ - operating time Bpeclﬁed
"in § 121.359(4). 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 dccordance with thig paragraph
must be of the oldest recorded data .
accumulated af the time of testing.
Except as provided in paragraph (g] of
this section, no record need be kept
-Thore than 60: days .
" (2] Iri the event of an acordent or
" _occurrence that requires immediate
- "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

C from the airplane ahd- keep;the recorded ;

data vequired by paragraph {a}; {bJ, (c};

‘or (d) of this section, as appropriate, for
at least 60 days o for a Jonger period

- upon the request-of the Board or the
Administrator. .

-+ {h) Each. fhght recorder reqmred by
thrs ection must be metalled in .
) accordance withi the requrrement ofi .~

" § 25,1459 of this chapter.ireffecton,
‘August 31, 1977. The correlation
requrred by § 25, 1459[(:] of thls ch pte

* this seg!
(f) Except as: prov1ded in paragraph [g] :

: need be est_abhshed only on one .

arrplane of anty group of arrplanes—
(1) That are of the same type; . = =~
(2) On which the model flight recorder

.. and.ifs mstal]atlon are the same: and

(3)0n. which there is no difference int

‘installation of those first pilot’s =
instruments’associated with the fllght

- recorder The mostrecent mstrument
“calibration, Including the recording

mediwm from which this calibration is -

- derived, and the récorder correlation .

must be: retamed by ‘certlficete i

i) E ch fhght recorder requrred by
n-that fécords: thedata’

speclﬁed in paragraph (a).(b]; (c), or(d)”
-of this section, as appropriate; must .
_ have 'an’approved device to'assist in..
rIocatmg that! recorder under water

Appenchx B-—-{Amended]

removing the phrase “Lateral -
acceleration” in the “Information™

-column and inserting the. phrase X .
_ "Long1tud1na1 acceleration™ in its place. o

and-by- removmg “Srdeshp angle m its
enhrety L

PAHT 125-—-CERTIFICATION AND

'OPERATIONS: AJRPLANES HAVING A
' SEATING CAPACITY OF 20 OR MORE -
- ‘PASSENGERS OR.J B
PAYLOAD.CAPACI

sections inPart 125 are: removed :
Authonty. a9 U: 8., 1354, 1421, through

- 14307 8nd:1502; 49-U5.C. 108(g) [Rev:.sed. Pub.'
L 97-449, january 12, 1983) K

7. By. adding a- new §125 202 to read o

as follows:

§125. 202 Fllght recorders and eoekpit
voice recorders,

‘In the eventof an accrdent or

. otcurrenié. requiring rmmedrate
" . notification of the'National

' 'Transportahan Safety
830.0fits:

.. 1087,
N Donald n. Engen,
-rd under Part i

,-‘-ﬁeu.uue cooemo-r )

- "who has’ 1nsta11ed approved flight,
" yecorders and approved cockpit voice .

recorders shall keep the recorded-
information for at least 60 days or if -

: . requested by the Board, for a longer
. period. lnformatron obtamed from the.

record is tsed to-.assist in determmmg
the cause of accidents or. ocourrencesin -
connection with investigations under

" Part 830. The Admrmstrator does’ not use

the cockpit voice recorder record in any

.civil penalty or certrflcale action.

PART 135~AIR’ TAXI OPERATORS _
AND COMMERCIAL OPERATORS '

8. The authority citation for Part’ 135 s .

- revised'to read as set forth below; and
‘the authority citations following all .
.sections in Part 135 are removed:

Authorrty. USC 1354(a), 1355[3) 1421
through 1431, and-1502; 49 U.5.C. 106(g)

e _'[Re\mied Pub. L. 97-449, January 12, 1983}."

5. By amending Appenchx B by ERR N
... the introductory text of paragraph (a):
" by redesignating paragraph (b)-as {c):
~ and by adding & new paragraph {b} to
read as follows :

'89. By amendmg § 135.151 by revising

§ 135.151 coekplt voiee recorders

[a) No persoft may operate A turbo;et :
a1rplane having a passengér seating’ -

.rconflguratmn, excluding any pilot seat, -

of 10 seats or more, or a multiengine;

“* . tirbine-powered girplane thathas been
-~ 'manufactired after May’ 26. 1939 B
: " certificated to carry six or more " -
" ‘passengers.and requiring two pilots; by

“‘revrse 316 read a§ set forth below, i~ d : '.'-_‘cerhﬁcatlon ‘or operating rules, unless it

:-the euthomy sitations foﬂowmg all

is-equipped with an approved cockpit

- “voice recorder thal—.

*- - ’*_"-‘1 -

(b] For the purpose of thJs sectmn, _
manufaotured means the pointin time :

" at which the airplane inspection
-acceptance records reflect that the -
" airplane is'complete and meets the

FAA-approved type des:gn dsta.

* *

lssued in Washmgton. DC on Mareh 13

Admmrs trator, i :
{FR Boc. 87—6398 Plled 3—24-87 8 45 aml




