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[Docket No. 24416; Amendment No*. 91-
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Right Recorders, and Cockpit Voice 
Recorders" 

AGENCY: Fede ra l Avia t ion 
Admin i s t r a t ion ( F A A ) . D O T ; . 
ACTION: F i n a l rule. 

SUMMARY: T h i s amendment . requi res : : 
- i m p r o v e d {digital) flight recorders' w i th 

n addi t ional .data-parametersf for a i rp lanes^ 
type cer t i f ica ted before 1 9 6 9 and 
•operated in Part 121 opera t ions . R e v i e w 
o f Na t iona l Transpor ta t ion Sa fe ty B o a r d 
acc iden t / i nc iden t files for January 1983 
to February 1986 revea led the high 
failure ra te o f the me ta l foil flight 
recorders. T h e da t a r evea led that 37 

. r ecorders (48 p e r c e n t ) h a d one or, more 
malfunctioning pa rame te r s preceding : -. 
the acc iden t / i nc iden t preventing the 
recording or readout per t inent da ta . A s 
a r e s u l t pos t -acc iden t flight r eco rde r , 
e x a m i n a t i o n canno t b e relied upon to 
provide a c c i d e n t inves t iga tors with 
sufficient information to a c c u r a t e l y • 
a s s e s s t h e c a u s a l in terre la t ionship- =--* , 
b e t w e e n man, mach ine , a n d 
envirotimentrT-he r-equirement_of a,., 
digital f l ight r eco rde r wi th add i t iona l 
da t a p a r a m e t e r s i s d e e m e d ^ e ^ m i n i m u m -
s t anda rd n e c e s s a r y to ensure tha t all o f 
the underlying c a u s a l fac tors o f a n 
a c c i d e n t a re identif ied. T h e amendmen t 
a l so requi res cockp i t vo ice recorders on 
n e w l y manufac tured mult iengine, 
turbine^powered a i rp lanes cer t i f ica ted 
to car ry s i x or more passengers , 
requiring two pi lo ts b y type cer t i f ica t ion 
o r opera t ing r u l e s f o r those opera t ions 
conduc ted under Part 135. T h e 
amendmen t a l so spec i f i e s that for those 
opera tors conduct ing opera t ions under . ; 

Par t 91 a n d Part 125 that h a v e i n s t a l l ed 
approved cockpi t v o i c e recorders , the 
Admin i s t ra to r wil l not u s e the r eco rd in 
any civi l pena l ty or cer t i f ica te ac t ion . 
T h e s e amendmen t s w e r e b a s e d on 
r ecommenda t i ons from a s tudy 
conduc ted b y T r a n s S y s t e m s 
Corpora t ion a n d a number o f sa fe ty 
recommendations b y the Na t iona l 
Transpor ta t ion S a f e t y B o a r d . 

EFFECTIVE DATE: M a y 2 6 . 1 9 8 7 . 
FOR FURTHER INFORMATION CONTACT? 
F r a n k Rock , Fede ra l A v i a t i o n -
Adminis t ra t ion , Of f ice o f A i r w o r t h i n e s s , 
Aircraft . Engineering Divis ion , T e c h n i c a l v 

A n a l y s i s Branch . A W S - 1 2 0 . 8 0 0 
Independence Avenue , S W i , ; . 
Wash ing ton ; D C 20591; te lephone (202) 
2 6 7 - 9 5 6 7 . -

Regulatory History 
These amendments are based on 

Notice of Proposed Rulemaking (NPRM) 
No. 85-1, published in the Federal-
Register on January 8,1985 (50 FR 949>. 
AH comments receivedinrespqnseio, 
NPRM No. 85-1 were considered in 
adopting these amendments/ 
Background 
' For'thosê pperations conducted underv 
Parts 91andl25 of the Federal Aviation 
Regulations (PAR), there are no t 

reqturements; that eimer a: flight rec^rder^ 
or a cockpit voice recorder (GVR)-be 
installed. However, in the interest of " -
safety, the Federal Aviation . 
Administration (FAA) has always 
encouraged the installation-of approved; 
flight recorders and approved cockpit 
voice recorders in airplanes, used in 
those operations. • .->:., .. 
Section 121.343 of the FAR requires 

operators to equip each turbineVpowered-
airplane and each airplane, certificated 
for operation above .25,000 feet with an 
' approved flight recorder. For airplanes,;-
having an original type oertificateissued 
throughSeptember 30,1969, the flight' 
recorder parameters -must mclude time,-- -
•attitude, airspeed, verticafacbeleration. 
-heading,andradiotransmissfon'Keying. 
Airplanes having an originallype 
,cer̂ ficateissuedafter_S_er̂ mbeĵ 30, _̂  
1969, are required to have addiJionaF" 
Bight recorder parameters indicating.:." 
pitch attitude; roll attitude, side-slip -
angle or lateral acceleration, pitch-trim 
: position, control column or pitch control 
surface position, control wheel or lateral 
control surface position, rudder pedal or . 
yaw control surface position, thrust of -
each engine, position of each thrust 
reverser, trailing edge flap, or.cockpit 
flap or cockpit flap control position. 
' The CVR provisions forParti21„? 
operators require a CVR for each large 
turbine-powered or large pressurized 
airplane-with four reciprocating engines*-
Part 135 does notrequire operatorstô  

have flight recorders but does require 
turbojet-airplanes configured to scarry 
ten̂ passengers ormore to have a cockpit 
voice recorder installed. • 
Since these provisions weraadopled, 

there has been a dramatic change in the 
air carrier industry. Deregulation has ? 
contributed to that change by allowing 
existing Part 121 carriers to pull out of 
short-to-medium-range markets, thereby 
creating a demand being filled by a 
rapidly expanding commuter airline 
industry. To meet the equipment needs 
of the expanding commuter airline-
industrŷ  manufacturers have'developed-
new fuel-efficient airplanes; including '•• 
derivatives of airplanes type certificated 

through S e p t e m b e r 3 0 , 1 9 6 9 . T h e s e :: 
a i rp l anes h a v e an e x p e c t e d l i fespan 
w e l H n t o the n e x t century. 

T h e past rule a l l owed these der iva t ive : 
a i r lanes t o opera te with flight r e c o r d e r 

^ technology- tha t da te s b a c k : t o t h e l 9 5 0 ' s . 
> I n the past , cockp i t v o i c e r ecorde r s ' a n d 

flight r eco rde r s w e r e not required o f t he . 
' c o m m u t e r a i r l ine industry b a s e d o n t h e 
p remise t h a t t h e l e v e i o f p a s s e n g e r " 

^service, w a s not sufficient : to j u s tify ,. 
ins ta l l ing t h e s e r e c o r d e r s . Increased: : 

-opera t ion o f t h e short- to-medium-range . 
a i rp lanes b y the commuter a i r l i ne . 
industry, however j -has p l aced t h e m 

:^aGtuar iaUy.mamore ' severe o p e r a t i o n a l 
env i ronment than a i rp lanes type 
: cer t i f ica ted through S e p t e m b e r 3 0 , 1 9 6 9 , -

- creat ing the n e e d for addi t ional da ta 
co l lec t ion . 

Discuss ion 

T h i s amendmen t rev i ses § 91 .35 and 
adds ,a n e w § 125.202 t h a t speci f ies that 

.the Admin i s t r a to r wil l not use the 
cockpi t v o i c e recorder record in a n y : 

~:civil pena l ty o r cer t i f ica te ac t ion . T h e . 
; purpose i s to encourage opera tors to 
;:voluntariry instal l cockpi t vo ice 
• recordersin a i rp lanes tha t a re used in 
: t h o s e opera t ions ; w h e r e they a r e n o t 
^required. T h e j n s t a l l e d equ ipment must . 
-be approved a n d must con t inue to m e e t . 
t h e a i r w o r t h i n e s s r e q u i r e m e n t a under 
wh ich the a i rp lane is-type cer t i f i ca ted 

-afld opera ted . • 
T ^ a a m e n d m e n t - s a b s t a n t i v e l y re v ises" 

. § § 1 2 1 . 3 4 3 and 135 .151 . F o r opera t ions 
conduc ted under Part 1 2 1 , this rule 

-requires retrofitting a l l a i rp lanes type 
cer t i f i ca ted through S e p t e m b e r 3 0 , 1 9 6 9 
(currently using a s ix -paramete r foil-
type flight recorder), with a s ix -
pa rame te r s digital flight r e co rde r wi thin 

- 2 y e a r s from the effect ive d a t e o f the 
. a m e n d m e n t In addit ion, these flight 
- recorders must b e upgraded to 1 1 -
pa rame te r digital flight recorders wi thin 
7 y e a r s after the effect ive da te o f this 

. a m e n d m e n t T h e 11 p a r a m e t e r s consis t , 
^of those "currently required plus the 
following: (1) P i t ch att i tude; (2) ro l l , 

•att i tude; (3) longitudinal acce le ra t ion ; (4 ) 
•control column o r p i tch cont ro l su r face 
pos i t ion ; and (5 ) thrust o f e a c h engine. 
T h e y a re required to perform wi th in the 
ranges , a c c u r a c i e s , a n d recording 
in tervals speci f ied in Append ix B o f Part 
1 2 1 . 

Al l newly manufac tured a i rp lanes 
having a n o r ig ina l type cer t i f ica te i s s u e d 
through S e p t e m b e r 3 0 , 1 9 6 9 , a r e required 
to h a v e 17-parameter . digital flight 
r ecorders ins ta l led a f t e r 2 y e a r s from the 
effect ive-date o f this a m e n d m e n t 

• T h e r e q u i r e m e n t s for a i rp lanes type 
cer t i f ica ted a f te r S e p t e m b e r 30,-1969, d o 
not change e x c e p t for the substi tut ion o f 
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longitudinal acceleration forJateral . 
acceleration. .., ... 

For those operations conducted under 
Part 135, the amendment requires the 
installation bf a. CVR for all multiengine, 
turbine-powered airplanes certificated 
to carry aix or more passengers and 

:.. requiring two pilots by certification or 
operating rules, that are newly 
manufactured 2 years from the effective 
date of this amendment 

"Manufactured" means when the -
airplane inspection acceptance records 
reflect that the airplane is complete and 
meets the FAA-approved type design 
data. An airplane manufactured and 
then placed intosiorage prior tosale is 
considered manufactured: on the date it 
is completed prior to being placed in 
storage.' 

Discussion of Comments 
In response to NPRM No. .85-1, the 

FAA received comments from 29 
interested persons. The majority of the""3 

comments received express opposition- -
to the proposals based upon the costs ; 
involved in complying with the proposed 
requirements. More specifically, most of 
the opposition is directed to the digital 
flight data recorder proposals. 

The proposals in NPRM N o . * 5 - l 
address three issues: (1) Recorder 
information to be used only for accident 
investigation purposes; (2) digital flight 
data recorders in specific airplanes -
operated under Part 121 of the FAR; and 
(3) cockpit voice recorders in specific 
newly manufactured airplanes operated 
under Part 135 of the FAR. For -. • -; 
discusssion and analysis purposes, each 
issue will.be addressed separately. 

In its comments on NPRM No. 85-1, 
tine 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-issued ar . 
totalof 53^ecormnendations regarding 
CVR's and flight recorders. Of this total 
38 recommendations were forwarded to 
the FAA. The remaining 15 
recommendations were issued to 
industry groups such as U.S..air earners, 
the Air Line Pilots Association, the 

•• Alhed.Kiots--Assocmtion?iaj^Janeand.: 
rotorcraft manufacturers»-etc. Of the 15 
industry recommendations, .5 remain 1 

Open (A-82^101 through r-105). 
Of the 38 NTSB recommendations r, -

issued to the FAA, 26 recommendations 
are "CLOSED" through FAA/NTSB staff 
coordination a n d 12 recommendations 
remain in an "OPEN" status. The FAA is 
continuing to address these remaining 12 
"OPEN" recommendations: The . 
following is a summary of the "OPEN" 
recommendations, that, are mentioned in 
the NTSB'8 comments to the docket 

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

Recommendation A-fl2-106 ; 
recommends the development of a 
technical standard order (TSO) for. 
CVR's and flight recorders. Proposed 
T S O - C l l l , which contains standards for 
CVR and flight recorders and combined 
CVR's/flight recorders, was published in 
the Federal Register on April 12,1985. 
The.firial version of the TSO is presently 
undergoing internal FAA coordination 
prior to issuance. 

Recommendations A-82-064 through 
-066 recommend that flight recorders 
currently required on fixed-wmg aircraft 
operated under Part 121 be improved 
and that such aircraft manufactured 
after a certain date be equipped for 
flight recorders with additional 
parameters. 

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

In its comments to the docket 
regarding Recommendations: A-62-064 
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 aircraft 
operated under Part 121. The FAA has 
determined that an increase in the 
required parameters to 17 represents an 
appropriate balance of costs and 
benefits. 

In i ts comments to the docket on 
Recommendations'A-fi2-107arid-109 
through -111, the NTSB acknowledged 
that the.FAA has satisfied its 

. recommendation with respect to CVR 
requirements for aircraft operating . ; ~ 
under Part 135. The NTSB urged the. 
FAA to require flight recorders for all 
multiengine turbine-powered aircraft. 

, operated under Part 135. The F A A • ... 
agrees with the OTSB mat requiring 
flight recorders on muitiengine turbine-

: powereflaircraft operated under Part 
, 135 would provide helpful accident 
- investigation information-However, the 
FAA continues to believe that the 
benefits of such regulation would not be 
communsurate with the associated 
costs. 

In its comments to the docket, the 
NTSB states that the rule does hot 
provide flexibility to accommodate 
advancing technology; The FAA agrees 
that changes in aeronautical technology 

; may at some future date require changes 
to tiris rule. However, to issue « rule that 
includes the degree of flexibility 
necessary to accommodate future -
technology that is not presently defined 
is impracticable. When new design ' 
features are identified, the FAA can and 
will evaluate them during[development 
of the type certification basis and take 
whatever actions are necessary to 
maintain the required safety level If 
additional parameters or interfaces 
between electronic systems call for . 
special requirements, they will be issued 
as appropriate. Consistent with 
rulemaking policy and as experience is 
gained with such future novel 
technologies, consideration will be given 
to revising the appropriate rules. In the 
new, fly-by-wire aircraft control system 
design, the one-to-one correlation from 
crew input to the resulting control' .••, . 
system, response does not exist. That, 
and other new design features, may . 
require theFAA to propose and adopt 
additional parameters tq be recorded, -
over those currently required by the 
operating rules. 

The NTSB continues to urge that the • 
FAA initiate further rulemaking to 
require flight recorders in multiengine, 
turbine-powered, fixed-wing airplanes 
operated under Part 91 or 125. A careful 
review of the benefits required to offset 
the cost of requiring flight recorders in 
the class of airplanes recommended by. 
the NTSB operating under Part 91 orl25 
shows that the 'anticipated benefits wi l l 
not support such a requirement The rule 
does encourage the.instaHation of such. 
equipment by stating that flight recorder 
records will not be used by the . 
Administrator injury civil penalty or • 
certificate action. 

In its comments to the docket the 
NTSB stated that it was disturbed that 
the FAA has not taken die initiative to 
propose rulemaking consistent with the-
.standardsrecently adopted by the 
International Civil Aviation 
Organization (ICAO). This-amendment 
is consistent with the recent ' 
Amendment17 toTCAO Annex 6, Part I, 
TherNTSB, inits comments, intermingles 
ICAO "requirements'* and iCAO 
"recommendations," Requirements are • 

http://will.be
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binding on the ICAO member, states, 
while recommendations-are not This 
amendment is in full agreement with the 
ICAO requirements in £6.3 of Annex 6 
and-in many respects is in.agreement 
with thelCAO recommendations in that 
section. Attachment D.to.ICAO Annex 
6, Part I, contains detailed flight - ; 
recorder guidance-to member states. In 
that attachment, ICAO recommends the 
32-parameter flight recorders for certain 
types of airplanes. The FAA agrees with 
both ICAO and the NTSB that more data 
is always preferable and also agrees 
with the ICAO. position that the > 
increased data parameters be 
recommendations and not required : 
parameters. The FAA-believes that the 
parameters specified in this ̂amendment 
are sufficient to identify accident 
probable cause and that the additional 
parameters (up-to 32] have not been 
shown to be cost beneficial. 
Recorder Information for Accident 
Investigation 
One commenter supports the 

proposed amendments.to §§ 91.35 and 
125.202. A second commenter opposes 
the amendments, contending thatthe 
FAA should use the data as necessary 
to improve piloting skills. The FAA does 
not agree that the Administrator should 
use the cockpit voice recorder record in 
any.civilpenalty or certificate action. As 
stated in the notice, the purpose is to 
encourage operators to voluntarily 
instajl cockpit voice recorders in 
airplanes where they are not required.- " 
The;information from the recordis to 
determine the cause of the accident and 
not to place, blame. Improvement of 
piloting skills can be obtained £>y 
current requirements, such as the -
biennial flight cheeks. 
Digital Flight Data Recorder --
. ;TheFAAreceived.sevencomments 
supporting the notice as it relates to the 
digital.flight data recorder proposals.-, 
... OneiCommenter contends that any 
âirline retrofit requirement can be 0 

satisfied by equipment currently in : 
production andagre.es with the FAA's 
estimatesbof equipment costs:.This : . 
commenterasserts that his estimate of 
maintenance cost savings to airlines 
which replace foil recorders with digital 
flight recorders reflects a savings of 
$600̂ 000 annually based on a 100-
airplane fleet 
Another commenter agrees with the: 

requirement to replace metal foil-type 
recorders with digital types because- ; 

accident investigation wouhtbe 
simplified andaceomplishedwith > 
.greater accuracy but expresses concern 
that the 2Tyear=periodfor.replacement of 
existing metal foil-type recorders with -

. digital types may not be realistic-. The 
commenter asserts that the assumption 
was made that the new digital recorders 
would be directly interchangeable with 
existing foil-type recorders in all :: 
installations. Although many metal foil-

; type recorders in service are packaged 
" in rectangular (standard Vz Air 

Transport Rated (ATR) long) containers, 
almost 1,400 Lockheed Model 109C 

. metaHoilvtype recorders packaged in a 
"sphericalcontainer have been delivered 
to cuatomers, and many are still in 
service today. This commenter also 
recommends thatthe two-phase (2-year/ 
7-year) plan be replaced with a~single-
phase program for incorporation of the 
11 parameter recorder and that the time 
limit for completion be compatible with 
existing airline maintenance cycles. The . 
FAA recognizes that the Lockheed 
Model 109C recorder is configured 
differently from the standard Vz ATR 
long container but still believes that the 
2-year phase-in. period, with proper 
planning, is sufficient to reconfigure the 

. mounting rack for installation of the new 
recorder. '-->• ' 

Two commenters, while supporting . 
the proposed rule, believe that the: 
requirements should be further 
expanded to maximize the information 
available from accident investigations 
and contend there: is sufficient 
justification to. require all airplanes 
operated under Part 121 and type ' 
certificated through September 30,1969, • 
to be upgraded to the 1'7-parametef 
digital recorder within 2 yearsTro'nvthe •• 
effective date of the amendment The : 

FAA agrees that 17 parameters would-
derive more.information from-the: 
accident/However,-the 1-1 parameters r 

requiredtfor the aii^raft'type^ertflieated 
through September 30,1969, via-the; Z--
step program will enhance the accident 
data available to investigators with 
minimum cost and out-of-service time • 
for the airplane. The FAA does not : 

-believe that the additional 6parameters 
will provide the safety benefit necessary 
to offset the additional cost-Both 
commenters are of the opinion that all 
airplanes-involved in Part 135 
operations should be required to carry • 
the digital flight recorders within 2 years 
from the adoption of the amendment 
One, of the commenters also questions 
the use of a-single parameter for 
measuring engine thrust and believes a -
more accurate method is to measure the 
Ni speed andfuel flow for each- engine; 
The FAA considers these issues to be 
outside the scope of this current 
rulemaking action. ; -

One other, commenter considers the 
17-parameter digital/recorder as being 
too limited and not consistent with 
recently adopted International Civil 

Aviation Organization (ICAO)1 

requirements (32 parameters) applicable 
to airplanes over60,000 pounds. The 
FAA evaluated-these issues in the Trans 
Systems study while preparing the 
notice and concluded that based on the 
information available at that time, the ' 
proposals were the most cost beneficial 
in terms of accident prevention through 
accident investigations. It should also be 
pointed out that the final ICAO 
document addresses only new 
certificates of airworthiness issuedafter 
1989. The comment is outside the scope 
of the noticê  and there is insufficient 
justification by the commenter to issue a 
supplemental notice that addresses the 
recent ICAO standards. The FAA 
concludes that the existing air carrier 
fleet of 2,000 plus transport category 
airplanes do need the new digital type 
11-parameter recorder, and this 
regulatory action should proceed. 
Another commenter agrees with the 

proposals and believes they are 
necessary to ensure that adequate data 
is available for accident investigations. 
The commenter contends that in the . 
affected airplanes, there will be 
adequate room,.and little weight penalty 
forthedigitalflfghtrecorderto.be 
installed..and serviced without difficulty. 
Tne FAA agrees with these comments. 
, One commenter states that the -
requirement: for converting to a fr1 

parameterdigitalrecordershould be -
deleted as it is unlikely to enhance,, 
accident investigation to any extent and 
recommends requiring the 11-parameter 
recorder in 7 years. The FAA does not 
agree because adequate time, has been 
allotted for foil-type recorders to be 
replaced and then expanded to the llr 
parameter recorder without undue 
hardship in the airline industry. 
Research of thê National Transportation 
rSafety.Board (NTSB) recordsindicates 
that48 percent of the recorders-
recovered from accidents or incidents ; 
werenot functioning; The foil-type 
recorder would likely increasein failure 
rate over the,7-year: periodf resulting in ! 
increasediinspectionŝ dê creesed̂ time' 
betw^enoverhaul. andpossible increase. 
in FAR maintenance violations, as well 
as nothaving4he data available in the 
event of an accident or incident There 
is a definite need to replace the foil-
recorders as soon as possible. -
In addition to the above, the FAA • 

received 18 responses tothe notice 
expressing opposition to the' digital flight 
recorder-proposals oh the basis of the 
economic impact of complying with. the •• 
proposed-requirements. Five 
commenters provided-estimated cost' -
figures for retrofitting their CV-580 
turbopropeller airplanes to comply with 

http://andagre.es
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the proposed requirements. These 
estimates ranged from $14,000 to $50,000 
•per airplane modification. Estimated 
cost figures that were provided,for other 
models of airplanes came within the ' 
above low and high estimates per 
airplane: modification. In addition, one 
commenter notes that the FAA 

. estimated costs in the notice did not 
consider the loss of valueon currently 
owned flight recorders, and this 
commenter estimates this value at SSjOOO 
per recorder; With the loss of $6,000 per 
recorderedded to his estimate^ this 
brings the total estimated cost to 
approximately $9,500 below the average 
of the low and high estimates above. 
Another commenter states that he has 
observed a price increase per flight 
recorder of approximately $5,000 to 
$6,000 since the issuance of NPRM No. 
85-1. To properly respond to these 
comments, the FAA has. prepared a. . 
detailed cost estimate using the latest 
available information in its Regulatory . 
Evaluation, and the FAA considers 
these costs the most realistic hi 
determining the cost of compliance with 
the final rule. 

. The NTSB suggestsihe addition of 
longitudinal 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 presently recorded. 
The NTSB is responsible for determining 
the probable cause of and contributing 
factors to an accident andis the prime 
user of the flight recorder data. The FAA . 
agrees with the NTSB that the 
longitudinal accelerometer is necessary 
in identifying the contributing factors to 
an accident or incident, and has 
-changed the requirements for the 11-
parameter recorder by substituting 
longitudinal acceleration for pitch trim 
for the post-September 30,1969, 
certificated airplanes. In addition, the 
FAA has substituted longitudinal 
acceleration in place of lateral 
acceleration for newly manufactured, 
airplanes. The FAA has reviewed type 
design data for airplanes affected arid 
finds that other than the recpnnection of 
wiring at the tri-axis accelerometers in 
the post-September 30,1969 airplane, 
and the substitution of a longitudinal i 
accelerometer for pitch trim synchro or 
a potentiometer in the jl-paramater 
airplane type certificated through 
September 30,1969, these changes are 
not significant. 

Another commenter opposes die 
digital flight recorder proposal but does 
not operate any airplanes that require 
modification to comply with the ; . 

proposal. This commenter did not . 
provide any information or data to 
support -this opposition. The FAA does 

..not agree with this commenter. 
- One commenter contends the foil-type 
flight recorders are satisfactory for the. 
older turbopropeller-driyen airplanes 
because their design and operating 
environment is sufficiently different. 
from that of turbojet-powered airplanes. 
The FAA does not agree that the foil-
type recorder is adequate'mthe current 
accident investigation environment 
becauseof the-inaccuracies that can 
occur between the routine maintenance 
times and the operations check before 
flight. A recent review of-NTSB" accident 
files has found the inservice failure rate 
of the foil recorders to be unacceptable. 

Several commenters state that many 
of the older affected airplanes will likely 
be retired shortly after die anticipated 
effective date in early 1987. The FAA 
does not agree that the older airplanes 
should be exempted because of a --:. 
supposed early retirement from service. 
Certain operators may retire-their 
affected airplanes from their fleets, but 
these airplanes most likely will be in 
service witii other pperatorsi and the 
requirements will continue to be 
applicable. Because the airplanes 
comply with.the new rules, the operator 
has a more marketable and valuable 
airplane at the time the airplane is 
placed on the market. The FAA does 
agree that an airplane inservice for a 
considerable length of time may be 
considered to have, a low probability of 
operational and mechanical "surprises." 
However, unanticipated events such as . 
fatigue may still occur and human factor 
information is relevant in accident 
investigations involving old and new 
airplanes alike. A digital flight recorder 
as an investigative tool will provide 
insight into these issues. 

One commenter, an all-cargo carrier 
operating, under Part 121 with nine CV-
580 airplanes, states that the additional 
cost to comply with the proposed 
requirements would create a serious 
financial hardship on the company. This 
commenter contends that: The recent 
accident data for CV-50 airplanes does 
not justify any heed to change the-type 
of flight recorder in use; the CV-580 
airplane design and operating 
environment has not changed in the past 
25 years; and,: the additional: parameters 
and significant additional cost have hot 
been justified on a cost versus flight 
safety benefit basisV.Furthermore, this, 
commenter contends that the cost to 
retrofit the digital flight recorder in his 
CV-580 airplanes couldeasihy run as 
high as $450,000. The FAA recognizes • 
that this commenter's contention of 

. $50,000, perairplane.forxomplying.with 
the proposed requirement would be 
significant However, no information or 
data was provided to show how this 
figure was derived. Most prudent 
operators will not incur these extremely 
high-costs to comply with this final rule. 
The basis for this conclusion is 
explained in the section of the 
regulatory evaluation discussing. FAA's 
response to these comments. A pilot-
induced accident can occur any time . 
with any airplane, and the accident 
history of a specific airplane type should 
not be a basis for exclusion from this 
regulation. Every accident must be 
evaluated to determine the probable 
cause and related events, and these 
types of airplanes are operated in 
sufficient numbers in passenger service 
to require the same accident 
investigation tools as otherPart 121 
airplanes. -

One commenter recommends that 
airplanes.type, certificated prior to 

, January 1; 1958, be exempt from the , 
proposed requirements. The FAA does 
not agree with this recommendation, 
because every accident must be 
adequately.investigated to determined;. 

- the probable cause and identify actions 
to prevent accidents of that nature. 

One commenter contends that the 
estimated nonrecurring cost for the 
proposed.2-phase retrofit of digitalflight. 
recorders on its association's, member 
fleet-is $49.5 million for 2,000 airplanes, . 
not counting cash loss due to out-6f-

: service time,, and contendsthatthe 
FAA's cost-estimates are inconsistent 
Furthermore, this commenter asserts , 
that the FAA's stated basis for the 

-proposed rule is based upon erroneous 
information and speculative estimates of 
future "unknown hazards" that would 
be identified by the expanded parameter 
digital recorders; that the FAA did not 
present any data that conclusively 
shows that the prdbable cause, of any 
U.S. air carrier accident could not be 

; determined because of the use of 6-
parameter foil-type recorders; andthat . 
properly maintained ^parameter flight 
recorders have not served the industry 
and Government-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 improve flight recorders 
regardless of the airline safety record, a 
single-step program that provides at 

. least 7 years for accomplishment would 
minimize the impact on the airlines. . 

. Furthermore, the FAA should reevaluate 
its cost versus benefit estimates using 
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economic data presented in this 
response and by other commenters. The 
FAA has reevaluated the cost data, and 
the Regulatory Evaluation reflects these 
changes. With respect to the basis for 
•this rule change, experience has shown 
mat Unexpected accident.scenarios and 
uriusual combinations of circumstances 
will occur. ' ; " \ V - . ' -
Another commenter, while not 

opposing the proposal, recommends 
deleting the 6-parameter step in the ; 
program and recommends going directly 
• to thell-parameter digital flight, 
recorder requirements, because the 2-
year implementation period- for retrofi t r 
is considered unrealistic. This would, 
permit installations to coincide with 
maintenance schedules. This commenter 
also states that the notice assumed that 
foil-type recorders are apparently 
interchangeable with digital types in all 
cases and states' that the digital flight 
recorders and the spherical configured 
foil-type are not, in fact, directly 
interchangeable as assumed. As . 
previously stated, the FAA does not 
agree that the implementation program 
should be lengthened or that the 2-year 
implementation program is unrealistic. 
This commenter presented no 
information to support this assertion. 
The FAA has reevaluated the time 
frames for implementation against the 
availability of modification kits and/or 
digital recorders necessary for 
complying with these requirements and 
continues to find them achievable and 
realistic. Further, a slight additional cost 
for replacing the spherical foil recorder 
With the rectahgulardigital recorder is' 
reflected in the revised Regulatory 
Evaluation. 
One commenter recommends that 

§ 121;343(cK6J and (d)(6) be changed to 
indicate that radio communication either 
to or from Air Traffic Control (ATC) is 
, acceptable. The FAA the intent was to , 
record the airplane transmitter keying 
which would be to ATC. The rule has 
been changed accordingly. This 
commenter also recommends that the 
word "large" be added before the words 
"turbine engine powered" in § 121.343(b) 
to clarify that the requirement applies 
Only to large airplanes. The FAA does 
not agree, this change is necessary, 
because all airplanes operated under 
Part 121 must be type certificated in the 
transport category and the FAA is not 
aware of any small airplanes, weighing 
less than 12,500 pounds maximum 
certificated takeoff weight, being 
operated under Part 121. If small 
airplanes do in the future operate under 
Part 121; the FAA sees ho reason totreat 
them differently fronvlarge airplanes. 

Another commenter suggests 
replacement of die foil-type recorders 
with digital typeson an.attrition basis 
• 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 suggested, and 
no assurance that digital flight recorders 
. will be installed within'a reasonable 
period of .tune.-' Furthermore, the FAA 
has hp way of controlling flight recorder 
prices. 
These amendments are based on a 

number of NTSB recommendations and 
. a study conducted by Trans Systems 
Corporation, completed in May 1983 for 
the FAA Office of Aviation Safety,." 
entitled "Cockpit Voice and Flight Data 
Recorder Evaluation." The study 
evaluated a number of CVR/flight 
recorder equipment requirements and 
options, one of v/hich was the adoption 
of all NTSB recommendations. The 
Trans Systems study is available in the 
Public Docket for review. Copies of the 
FAA replies to NTSB safety ; 
recommendations concerning CVR's/ 
flight recorders are available from the. 
FAA Office of Aviation Safety. 
Cockpit Voice Recorder _ 
The FAA received 16 comments in 

response to the cockpit voice recorder v 
proposal, with 9 commenters opposing 
the proposal and 7 commenters '. 
expressing support. 
. Three commenters contend that the 
requirements should apply only to those 
turbined-powered'airpianes with a 
seating configuration of ten or more, 
excluding pilot seats. One commenter 
states that no rationale is given to. 
reduce the number to six and that, 
historically, the dividing line has been, 
tenpassenger seats. The FAA does not . 
agree with the increase to ten because 
of the large number of small airplanes 
that operate with between six and.nine 
passengers and that are required by Part 
135 to have two pilots for conducting 
Instrument Flight Rules operations with 
those airplanes. 
The NTSB's recommendation, which 

was used as the basis of the Trans 
Systems Corporation study, was about 
the number of accidents involving six-
passenger turbine-powered, multiengine 
airplanes in air taxi and corporate/ 
executive operations in which the 
accidents circumstances remain 
unknown. 
One commenter asserts that the 

increased fuel consumption to carry 
these recorders should be considered in 
the economic evaluation. The FAA 
agrees that the increased fuel cost ̂  
should be added in the analysis, and the 

economic evaluation addresses the ;, 
increase. irr • 
Anotherxommenter contends that the 

purpose of cockpit 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 determine 
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 
accidents are caused by pilot error̂ but; 
provides no basis for this assertion. The 
FAA does hot agree with the 80 percent 
figure recognizes that a significant 
number of accidents can be attributed to 
pilot error. Finding a pilot's action or 
inaction as a causal factor in an . '/ , 
accident or incident is hot intended to 
be the sameas "fixing the blame." 
One commenter contends that most of 

the airplanes towhich this rule would 
apply operate in a very limited 
environment or portion of the airspace' 
and that there is insufficient time to 
record much voice communication when 
a problem arises. The commenter further 
contends that the cause of most 
accidents in this area is probably pilot; • 
error during takeoff and landing and 
doubts that the addition of CVR's would 
shed any new.light on the cause or 
circumstances> surrounding any 
accident. The FAA does not agree that 
there is insufficient time to record 
meaningful voice communications. It is 
not the quantity but rather the quality of 
such data that may determine the cause 
in the relationship between the pilots, 
the airplane, and the operating 
environment at the time of an accident. 
Also, it is not just the voice 
communications that are useful in 
determining 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 aiding accident 
investigation, is abstract and unproven. 
The FAA agrees that the CVR does not 
add to the level of safety of a specific 
flight but does not agree that the 
usefulness is abstract and unproven. 
There are years of experience with 
cockpit voice recorders in Part 121 
aircraft that attest to the benefits tp be 
derived from the recorders. r . .. . 
Another commenter contends the 

proposed rule is discriminatory since 
many small multiengine airplanes that 
not turbine powered are certificated to 
carry more than six passengers. The -
FAA does not agree that the rule is 
discriminatory. . 
One commenter asserts that an 

operator should be given the option of = 
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installing a flight recorderinstead:of the 
cockpit voice recorder because more . 
information.may be obtained from, the 
' former. As a regulatory proposal, this - > 
comment is outside the scope of the ••-. 
notice. . 
Three commenters contend that the 

CVR has proven to be anihvalustble tool 
in; accident/incident investigations, and 
that it would be prudent to require a 
;:CVR for any multiengine, turbine- : \ y 
powered airplane operating under Part 
.135 With two pilots and carrying six or 
; more passengers regardless of the date 
of manufacture of the airplane. The' FAA, 
evaluated this issue in the Trans 
Systems study while preparing this V;* 
notice but concluded; thafthe'estimated 
costs would exceed the potential 
benefitsif altmultiengineairplanes are 
included. 
Regulatory Evaluation 
The FAA has completed a detailed 

regulatory evaluation of the final rule 
which is available in the regulatory , 
docket. It is similar in form to the , 
regulatory evaluation of NPRMJSJo. 85-1; 
.but many .revisions have been made in 
response to comments that addressed 
the notice. The evaluation also 
incorporates more current cost arid fleet 
forecast information. 
. The major findings of the evaluation 
bf the filial rule are summarized below. 
However, FAA's response to those 
comments that addressed the. regulatory 
evaluation of the notice is presented in -
its entirety. .-. ,'• . 
I. Discussion of Comments Addressing 
the Regulatory Evaluation of the NPRM 
•Numerous comments were received to 

NPRM No. 85-1, that addressed the"' 
regulatory evaluation of the proposed 
rule. These comments have been 
considered by the FAA and are 
discussed in this section. The regulatory 
evaluation of the final rule follows this 
discussion of comments. The FAA has 
revised its evaluation in many respects 
to reflect issues raised'by the ' 
commenters. 
A. Comments on Costs • 
A.1'. Part 121 Proposals 
Numerous comments criticize FAA's -

estimates of the cost to retrofit existing 
pre-1969 type-certificated .airplanes 
operated under Part 121 with digital 
flight recorders and to, upgrade these 
airplanes to record 11 parameters of 
information. In. its regulatory evaluation 
of the notice, FAA considered the costs 
of various digital flight, recorder and 
flight.data acquisition unit,equipment! 
combinations that would meet .the 
proposed requirements and estimated . 

that the maximum cosfrfor any of the -
various.options, includihglaborand '.^w--
signal sources, would be approximately,' 
$22,000 per.airplane. Comments have % . 
beenreceivedarguing the FAA?s costs -
were significantly underestimated and, 
that compliance costs could exceed : <\; 
$50,00&per airplane, more than twice 
FAA's highest estimate. Further, . ••• 
commenters also state that additional 
costs would result because airplanes ;, 
would need to be removed from service : 
to accomplish the retrofit; that the two- ̂  
phase approach (initial digital recorder, 
retrofit within 2 years followed by the ; '•• 
upgrade to 11 parameters within-7 years) 
would result in higher compliance costs 
than a one-phase approach because 
airplanes would need to be taken out of 
service twice; that design certification 
costs had been omitted; and that many 
spherical foil recorders were still in 
service that would create special 
installation problems when replaced • 
with 'digital recordersih standard one-
half ATR boxes. • 
: The FAA was unable to find evidence • 
that the very high compliance cost 
estimates of approximately $50,000 
would be incurred by cost-conscious , 
operators. These high costs could be 
realized if the equipment were 
purchased through third parties and if 
the installation work was not scheduled 
to coincide with regular maintenance^ 1 • 
intervals. However, because most u< 
prudent operators would negotiate with, 
recorder equipment manufacturers to : 
obtain the best fleet purchase price, 
reflecting quantity discounts, and 
because Cost-consciouS operators can be 
expected to use scheduled maintenance 
cycles as efficiently as possible, FAA 
expects that actual compliance costs 
will in most cases be similar to those' • r 

estimated by the FAA. The FAA haŝ  • 
raised'its equipment cost estimates by 
10 percent to reflect inflation in the 
prices of recorders since me notice was 
prepared 2 years ago. 
To allow for the additional cost which 

may be incurred by some operators who, 
find, it necessary to rely on a 
modification shop to perform the retrofit 
as a completepackage, including the 
provision of all necessary equipment, : 
the FAA has added 40 percent to its 
estimated cost values forrecdrders,/" 
flight data acquisition units (FDAU's)^ 
and signal sources. This modification 
shop markup factor has been applied to 
15 percent of the" airplanes affected by 
the retrofit provisions of this final rule. 
The FAA also found-that air, carriers, 

when performing contract maintenance/ 
work for other carriers, and modification 
shops charge labor rates of 
approximately $35 to $40 perhour. 
Further̂  the.contractor's overhead 

expenses are already included :in the 
labor rates :charged to customers;- The , 
FAA has used a $40-labor rate in its ,:> 
evaluation of the filial rule, slightly-;,; 
higher than the $35 value used for the. > 
.notice. 
- Other factors may affect the y : 
compliance costs of the rule, not all of 
which may necessarily have been 
identified by the FAA or the . ' 
commenters. Installation labor may in 
some instances exceed FAA estimates, 
or, as one commenter argued, recorder 
manufacturers may increase tlieir prices 
following implementation of the rule 
(which the FAA does not expect to be 
much of a problem'because of ••' , 
. corhpetition among* manufacturers). 
However, to allow for these 
contingencies, the FAA has performed a 
sensitivity analysis on its cost estimates. 
This enables comparisons to be made of 
the potential effects Variations in the 
cost estimates may have on the overall 
desirability of the new Part 121 recorder 
standards. 
The FAA maintains its expectation 

that both the digital retrofit and "' 
parameter upgrade work can be . 
completed, without requiring airplanes to 
be removed from service specifically for 
this purpose; Although it will require 
careful planning on the part of y"y 
operators, both the digital recorder 
retrofit and parameter upgrade work can 
be completed in steps and integrated 
into regularly scheduled maintenance '. 
intervals over the 2-year digital 
conversion compliance period and the 7-
year parameter upgrade compliance 
period. Similarly, installation labor costs, 
can be partially reduced by anticipating 
maintenance procedures involving 
aircraft disassembly that would also 
provide an opportunity to install the 
additional information parameter signal 
sources and wiring. • 
Engineering design and certification 

costs are expected to be relatively minor 
for each airplane type/recorder 
equipment combination that Operators . 
elect to install. These costs usually have 
already beehincurred by recorder r 
equipment manufacturers and are 
reflected in the prices they charge their 
customers; Further, many of the airplane . 
types affected by the amendments, are 
operated by foreign carriers with suriilar . 
or more stringent, recorder requirements; 
therefore, the engineering work has, to a 
large, extent, previously been completed. 
Finally, when prorated over the total 
number of airplanes converted using :a -
particular equipment-combination, the - -
per-airplane cost attributable to design 
and certification is expected to be an 
extremely small portion of the overall 
equipment arid installation: costs. 
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Neverthetess^a cost sensitivityajt&lysis.; 
. has been added: to- the regulatory : . ̂  
; evaluablosfe and tbisshoud&adequately"; 

provide for the occasional situation 
where design and certification costs 
present a. special problem.; 

The FAA agrees that for those aircraft -
equipped with the Lockheed spherical 
foil recorder;a new .mounting rack, will 
be required which will add about $500 to . 
the installation costs. However^ because 
of a.previous rule change* any spherical; 
recorders that had originally been 
installed in the wheel wells should have 
already been relocated to the rear of the 
airplane. Therefore, no additional 
installation costs should result from the . 
need.torelocate:the.recorder. 

. Commenters also question the FAA's 
estimate of the annualrecorder 
maintenance, savings that could be 
realized as a result of replacing, foil -
recorders with digitiat recorders. One 
commenter states that converting to 
digital, equipment would result in 
carriers experiencing^ range of from 
$2,400 additional annual, maintenance: 
expense per .airplane to •$1300 annual 
maintenance savings per airplane. This 
compares to the $2;500 annusf 
maintenance, savings estimate.used.by 
the FAA in me notice, which the FAA . 
considered a conserTOtiYereductionof 
flight recorder manufacturer, savings / 
estimates that rangedfram.$&000 to 
$5,00 annually per airplane. . 

- The FAA maintains its? expectation 
that because of the higher reliability of 
digital recorders in comparison to aging 
foil recorders; and the continuously 
increasing cost of the foil medium, 
digital recorders should result in net 
maintenance savings for operators. 
However; because of the concerns 
raised by eommentersv the FAA has 
reduced its estimate of annual 
maintenance savings from $3,500 per 
airplane to only $1,500-per aifrplane.in its 
analysis of the finatrUle; Further, the 
FAA also maintains its original 
expectation that the additional; signal ; 
sources vrfU require mainte^narice only '•'•; 
infrequently and that any maintenance 
costs which may result from the signal 
sources willbe negligible in comparison 
to savings resulting from the conversion. 
to much more, reliable digital equipment, 

SimUarh/. the FAA. expects that the 
relatively higher mean; time between 
failures of digital equipment in-
comparison to foH recorders should 
actaaDy;redace.thepotential:forflight " 
delays because of minimum equipment 
list requirements^ rather than increase 
this possibility, as some commenters ' 
state.' -'• " V - ; -

Another commenter states that fee " 
short remaining Ufa of older airplanes 
would reduce the maintenance savings' 

attributable ta digital RECOEDERSweH V 

belowFAA:estinmtesi:However, in its 
regulatory^ev^tiaation*oftbeiratice,- the-". 
FAA:alloweiforforecastfleet attrition -
in estimating the total maintenance 
savings: THAT wcnildresuit front the rule. 
Further* the FAA did not TAKE credit for; : 

• maintenance savings realized: by -
digitally equipped: airplanes that, had 
voluntarily converted or wereexpected 
to vobntanly convert in. die absence of -
the rule; Finally, in later years OF the 15-
year analysis perk>cVthaFAA reduced 
the percentage of active airplanes 
forecast in. those years that would 
realize maintenance savings as a result 
of the new rule- Thiswas because newly, 
manufacturedairpianes JUST.entering -
service are. currentlydeliweredrwtth /, 
digital.recoEdera andbecause airplanes 
that; operators-have; vohmtarity 
converted generally! would fee the/ 
airplanes with the longestremaining 
service LIFE. •. • • • ."'•-•• .-• .•>• 

One enmmenter expresses concern : 
that airplanes exempt from the* noise. 
standaadaof-Fart3fi WilJanuary % -
1S88* would be retiredsshortly after,the. -
effective date O F the ffighfrecorder final . 
rule. AsstatedjtnthenoticeitheFAA 
expects that the availability of hash, kits 
will enable manyroftheseairplanes to 
remaim active after tfaeir noise 
exemption expires; Sim^rry;Boeing^707; 
and McDonnell Bouglas EJC-S airplanes* 
other thaitIK>^70iff. retrofitted with , 
noisecompliantengines;were^exduded • 
from: the fleet expected to be affected by 
the proposedrula because of other Part 
36 noise standards that became effective 
in 1985. However, since the notice was 
written, bush kits havebecome. 
available forhotk DC-8*s and, Boeing 
707'sr and a limited namber-OF these 
airplanes are now. expected to remainin 
service. Therefore, based upon 
preliminary infeOTnation preparedby the ' 
FAA's Office of Environment and 
Energy^ these types of^airplanes have 
been added to. the forecast OF the prem­
ises type certificated airplane fleet 
expected to- be affected by the rule: 
: Other comments state that any 

additional weight attributable TO the 
digital retrofit and parameter upgrade 
would result in slightly higher fuel 
consumption. The FAA argees and has 
added a weight penalty costfactor to its 
analysis. 

Comments were received stating that 
•in its cost estimates the FAAdidnot 
allow for the lost residual value of foil 
recorders when the new rule makes 
them.instantanenus^ obsolete. The 
FAArecognizes thatthis^is a valid 
consideration; however^thfs factor-has 

. already been reflected inthe analysis. E : 
is the remaining utility: or usefor Mfe of 
the foil "recorders that will'be lost as. a 

* result of tMsrufechangBr or in other '.-" 
words; the ioregone-benefits that would 
have been derrved from their continued 
use.. (The equipment costs of the old foil 
recorders are sunken costs that will not 
affect or be affected-by, any decisions 
made concerning the new requirements. 
Therefore, .these costs are-not relevant 
for the present analysis and have been 
excluded) However, the regulatory 
evaluations of both the notice and the 
final rule-feave assessed the 
improvements inaccident inveshgations 
and consequently safety which will • 
result from the new requirements, i.e„ 
the additional or incrementalbenefits-
which will be realized over and above 
the current rule. Therefore,; to offset the -

. incremental benefits by the lost benefit -
of me old recorders (i.e., the lost • -
residual value) would represent doubles-
counting. Further, because the. 
incremental cost of the new 
requirements is on average only about. 

. one; or two cents per enplanement over -
theanaJysis:periodfbase&on'FAA ; 

Aviation Forecasts. Fiscci Years-1986^ -
199$), operators should not find if 
difficult to recover their additional costs 

. in the fares collected from passengers 
who are the ultimate beneficiaries of the 
safety improvements. 

The NTSB expresses concernin its , 
comments that the longitudinal 
acceleration parameter hadnot been 
included among the additional 
information parameters proposed in the 

-NPRM. The FAA has reconsidered this 
question and decided that longitudinal 
acceleration should be included. 
Although this change from the original 
proposal may at first glance appear 
potentially expensive because if will 
,affect airplanes type certificated after 
September 30,1969; as well as those 
type certificated before that dale, it will 
have a relatively minor cost impact.' 
First, the FAAhas determined that 
virtually all post-1969 type certificated 
airplanes are equipped with, friraxis 
accelerometers, capable of sensing 
longitudinal, verticals and lateral1 

acceleration; and in most cases the 
longitudinal axis sensor iswired to the 
recorder. Second, for airplanes type 
certificated before 1969, the FAA will 
allow operators to substitute 
longitudinal acceleration for the pitch 
trim parameter originally proposed for 
existing airplanes that will be required 
to upgrade to 11 parameters and to 
substitute longitudinal for lateral 
acceleration on newly manufactured 
airplanes subject to the new 17-
parameter requirement A slight 
additional-signal;source expense-will be, 
incurred over that estimated in the 
notice for airplanes upgrading from-0 to 

http://estimate.used.by


Federal Register / Vol. 52. No. 57 / . Wednesday* .March 25, 1987 / Rules and Regulations •• 9629 

11 parameters; and.the regulatory 
evaluation of the final rulehas been 
revised accordingly. • 
One.commenter states that the 1983 

Trans Systems Corporation report .... 
entitled "Cockpit Voice and Flight Data 
Recorder Evaluation" indicated that 
expanding the retrofit requirement for 
pre-1969 airplanes from the (̂ parameter 
digital conversion to the IX-parameter . 
upgrade requirement would more than 
double the total compliance costs of the 
rule change. The Trans Systems 
Corporation study did state this. 
However, the Trans Systems 
Corporation study presented an -
overview of numerous cockpit voice,-
recorder and flight recorder ̂options for 
airplanes operating under various 
operating regulations of the JFAR. The 
FAA's regulatory evaluations of NPRM 
No. 85-1 and of the final rule are much 
more focused and have analyzed the 
specific option that has been proposed 
and adopted in much greater detail than, 
was possible in the Trans System 
Corporation study. The FAA's cost • 
estimates of the final rule indicate that 
•thall-parameter upgrade requirement 
will: increase total compliance cqst&hy 
only about one-third over-the..total costs 
of a rule that wouldrequire just the 6-] 

parameter digital retrofit for existing -
pre-1969 airplanes. . . 
.One commenter expresses concern -
that the new flight .recorder 
requirements would create problems for 
the internationalexchanga of?aircraft for 
eifher.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. operators 
and those of many foreign operators. 
This may hi fact facilitate, rather than 
hamper, the internatbrial exchange of 
aircraft. 
Other, comments state.that the 

development of new recorder . 
technology and the expense of 
maintaining old foil recorders would 
result in the gradual attrition of foil 
recorders. Therefore, they concluded, 
this rulemaking action was unnecessary. , 
The FAA disagrees. Voluntary 
replacement,of foil recorders,with . 
digital equipment has.already.occurred 
in about one-third of the prê -1969 fleet 
affected by this rulemaking, and in its 
analysis of the notice the .FAA; estimated 
that, in the absence of a new rule, this 
trend would have continued until about 
one:half of the pre-1969 fleet had been 
voluntarily converted at the time the. 
new rule would mandate the conyerison. 
Although attrition could have.been 

expected to continue beyond this 
deadline in the absence of the rule 
change (and this has been considered in 
estimating the compliance costs of the 
final rule], it alone would not have 
resultedin 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.intends to purchase new 
airplances in the near future.,, there. . 
would not be enough timeto fully 
depreciate the investment in the,new •.<..• 
flight recorders-that would be required. 
by this rule.-Although this is true, the. :• 

. resale value of the operator's, current 
fleet should be enhanced because the 
airplanes have already been equipped 
with the digital recorders that many 
potential customers will also require for 
their operations-The value of these 
assets should not be lost when the 
airplanes are placed on the market. 
A.2. Part 135 Proposals 

Some commenters disagrees with the 
FAA's estimates, of the cost of equip 
newly manufactured airplanes operated 
under part 135 with cockpit voice 
recorders. In NPRM No. 85-1, FAA 

; estimated that the cost would be $7,275 
per airplane based upon the least 
expensive, unit available at the time. • 
This estimate was the^GVR'costto the 
airframe-manufacturerbut didnot 

• include any markup by the airframe 
manufacturer, only installation labor. 
One commenter obtained a quote from 
an airframe manufacturer of about 
$30,000 per airplane. This higher cost 
could be incurred only if a more : ; 

expensive model CVR were to be 
installed in the airplane and if the 
airframe manufacturer significantly 
marked up the recorder price over its . 
own acquisition cost. However, the 
FAA's cost estimates in the final rule \ 
are based on the expectation that CVR 
equipment will be furnished by the 
airplane customer to the airframe 

-manufacturer for installation. This is the 
common practice in the industry forv 
avionics equipment because it enables 
prudent operators b> negotiate with 
equipment manufacturers to obtain the; 
best fleet purchase price and^quantity ... 
discount. : 

Another commenter 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 

was not available in 1983, the original 
Trans System Corporation study used 
order of magnitude recorder cost 
estimates reflective of simpler recorder 
designs in its evaluation of various Part 
135 recorder options. Further, the FAA 
has contacted various recorder 
manufacturers and determined that 
none currently plan to produce a 
separate CVR unit meeting the AS 8039 
standard, although some are considering 
a combined cockpit voice/flight data 
recorder unit. Therefore, the FAA has . 
again based its CVR equipment cost 
estimates for the Part 135 amendmenton 
a relatively inexpensive CVR model that 
is;eurrently available. The FAA has 
adjusted its cost estimates in the 
evaluation of the final rule to reflect . v 

1986 equipment prices. 
Another comment states that the 

additional weight of the cockpit voice 
recorder would result in a slight 
increase in fuel consumption for those 
airplanes that will be required to install 
them. The FAA agrees and has added a 
weight penalty cost factor to its • 
analysis. 
One commenter expresses concern 

that the additional weight of the CVR 
would sometimes result in payload 
restrictions: FAA does not expectthat 
this will be a problem for the types of 
airplanes affected by.the rule. The. 
turbine-powered airplanes;typically-.,. 
used by Part'135 operators have 
sufficient performance capability'to , v. 
accommodate-the slight additional 
weight of the CVR without affecting 
most operations. In high-altitude, hot? 
temperature conditions where the 
airplane will be operating closer to its 
performance limits, the weight of the 
CVR is light enough that careful 
planning of fuel load should prevent 
impacting payload any further than it 
might already have been impacted by 
those conditions. Situations where the. 
CVR weight would be. critical to 
conducting an operating with the 
desired payload are expected to be : 

extremely rare. 
A related comment also argues that r_ 

the added weight of the recorder would 
result in higher engine operating 
temperatures and consequently higher 
engine maintenance costs." The FAA •-.. 
does not agree. The additional weight of 
the CVR installation will only be about 
30 pounds, and this represents only a 
very small fraction of a percent of the 
overall weight for those airplane types 
that will be effected by the rule. Any 
possible effect on engine operating 
temperatures, and consequently engine 
maintenance costs, will be so slight as 
to be unmeasurable. 
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B. Comments on Benefits Analysis- r 

B.1 Part 121! Proposals 
,.,. .SomexiF the .comments addressing the -J. 
analysis ol benefits focus on the 
particularexarapfe&qfaccident . 
investigations that were; cited in the 
evaluation andon the discusjsionof' 
advances in understanding wind shear . 
that the FAA attributed to expanded : 
parameter recorders. 
;0ne commenter- states'-.that the FAA ; 

•/provided no evidenceto" support its . 
contention that the expanded parameter-
flight recorder requirements *'are 
necessaryto ensuxetha't ah\ofthe 
, underlying casual factors of an accident 
are identified'1 and that the FAA only 
referenced two accidents in the notice in 
discussing the benefits of recorders. The 
benefits analysis in the complete. 
regulatory evaluation, available in- the 
docket, discussed six accidents or 
incidents supporting the value of 
expanded.parameter. recorders, although . 
only three were referred ta in the ' ; 
summary of the regulatoryevaluation 
published in N P R M No. 85-4. The 
availability in the docket of the . 
complete regulatory-evaluation was v. 
stated in the notice. 
. Another, commenter states? that no; ; . 
benefits wouldbereaHzed.by replacing 
foil racordecs, with digital recorders 
during the first phase of implementation.,. 
Airplanes retrofitted with? digital : 
recorders would be allowed:to operate 
for at least 5 years: before bein&required 
to upgrade foil parameters.: The FAA. 
does notagree with this argumen-t The 
FAA reviewed" NTSB: data from 1983 to 
early 1986 and found that in about 49 
percent of the.accident or incident 
investigations in which foil recorder•:- * 
tracings were read, a recorder 
malfunction- or maintenance, deficiency..;. 
resulted in the partial: or complete-loss „ 
of recorded information; Further, the -
two-phase, approach is intended to allow• 
operators to perform all retrofit work. ~ 
during regularly- scheduledmaintenance 
cycles. . 
One commenter questions? specific 

details of one of the examples1* In, the 
notice, the FAA stated tiratfollowing the 
May1979 crash of a DCMO-at Chicago, 
the expanded 17rparaB3eterdfgitaL flight 
recorder, provided e^dence that the loss 
of control was a direct result of the 
unwanted retraction of the airplane's , 
leftlead*ng;ed̂ e stats* not the : ; 
separation of/the No. 1 engine and. pylort 
assembly.; itself.. The commenter asserts 
that tbia statement isesroneousibecause 
the recorder .did notrecord slat. . . , 
retractfonsirace powet.tp̂ Jhe.recprder . - j 

was lost when tfaeeagjae-and̂ ŷ an ̂ .. 
sepa£ated<-Idjentificatien̂ ^̂  . 

-unwantedslatretraction w a a n a f e b a s e d . -
on recorded i n fonna t ion ef the left 
inboard" and ou tboa rd s la t pos i t ions . 
These p a r a m e t e r s were lost when-the -
No. 1 engine and; pylon separa ted , 
toge ther w i t h cej-tahao&ejrp^ametexs <• 
.<that received, electricahpojwer; fromJhe.-„.< ̂  
No. 1 a ^ g e n e r a t o r bas*However, the v.., 
flight reader eontm^dtcii^ord alt 
remaining .parametersfor^a^pEoxknately 
o n e - h a i f o f aJminuteuntil;the-reCQxding. -
ended upon i m p a c t lit w a s the , 
correlation of the-remainuigrecotded 
aiferaftaiidfl^htcxew-mfoimatKm^ ' 
together; w i t h s i n m l a t o r t e s ^ 
oftheDC-^lO'sperformaiice- s v 
charac te r i s t i c s , and 'Otherinvestigation-
findings,; that r e sp i t ed in tne conclus ion 
that theleft l e a d i n g e d g e s l a t shad 
r e t r ac ted . 
Others comments • question the; validity . 

of the FAA's daim. thatrecorders 
, contributed significantly to a: better 
understanding o f wind shear* The • 
comments : state'thatalmost all wmd; 
shea r a c c i d e n t s involved a i rp lanes , 
equipped with 6-parameter f o i l . . . : 
r ecorders and -that-sufficient in format ion 
w a s a v a i k b i e t a determine 1 p robable ; 

- c a u s e . The FAA. does> not d i sag ree that-
t h e p r e s e n c e o f wind shea r could be-
determuiedvfrom^he. l imited-parameter 
r e c o r d e r s and o t h e r s o u r c e s o f acc iden t , 
information. However, only a l imi ted 
amount of information concern ing • 

. a i rp lane performance o r flightcrew 
response; in these s i t u a t i o n s cou ld be 
ob ta ined . Although very fewwindshear 
accidentsor incidents ' tovolvihg= , 
: expanded .pa ramete r recorders , have 
occurred; they h a v e p rov ided s ignif icant 
amounta-of information a b o u t wind • 
shear: Further,, preliminary a n a l y s i s o f 
i n f o r m a t i o n r e c o r d e d by. the expanded-
pa rame te r reecader.mstalledaboard the 
Lockheedl̂ -lOll tha t crashed/htDallas 
in August 1985'has-provided s t rong . 
e v i d e n c e confiMning theoriesabout. 
e s p e c i a l l y h a z a r d o u s m i e r o b a r s t . -
characteristics that previously h a d only 
been simuUtedin l abora to ry tests. 
Comments also, state-that,-beeause-the 

wind shear probieni was well on the 
way to b e i n g s o l v e d ; theFAA was . 
relying on the de tec t ion o f other ~, 

• " random unknown sa fe ty hazards. '* The 
c o m m e n t e r spates-that the FAA V 
e s t i m a t e o f a. range of between1 zer& and 
four accidents».distributed a r o u n d a 
mean o f .2,. that might be p reven ted 
during the- 15ry«aF ana lys i s , period as a 
result o f infx^ation learned-froB>the 
e x p a n d e d .pararaeter recorders was?: 
speralatiomFAA'expects'lhat̂ ie- .;• > 1 

: infoiniatjoalearrwd'fec^-^expanded' 
paramete^^ce<5orderre^^alVin:,the-, 
area of humaa-factors r couldresuhin 
;the prevent ion; of araum-ber o^acGideRts^ 

in the ftttare. However,- becaase the 
relationshipsbetween-accident < -
investigations; increased u-ridersitandmg 
>:, of potential hazards;' improvements in 
equipmentand.crew. trainings and:fhe , 
aclm̂ p̂ŝ entioâ -luhtre accidents is 
- somewhat iad&ectaodcannotbe-easily 
measuredithe FAA will not attempt to 
assign̂ a specific- pmbabiMy-distribution 
to.thepoteiitial'number of fulure, ->•-. 
accidents that might be prevented, asit-
. did in. the evaluation of the notice.. 
Rather,. theFAA wil l show that if just, 
one accident is prevented as a result of = 
this rule, the compliance: costs, in terms 
of costs per fatality avoided̂  fall, well.: 
within tiierangeof values generally 
con'sldered acceptable by various, 
regulatory agencies when, implementing 
safê rregu}au©ns.:It is very reasorrable-
to expect dial at least one accident wil l 
be prevented-as a result of information , 
learned from the expanded: parameter'. -
recorders, required by this final rule. 
. One commenter states that the Trans 
SystemsCorporation study concluded 
that because of the well-known and 
proven characteristics of the pre-1969 
airplanes, "the probability of not being 
able (a del ermine a cause of an accident 
for these aircraft is considered to be 
low ."Tne FAA agrees that the basic 
cause of an accident usually- can be 
detected from limited parameter 
recorders-andother sources of accident 
information. However, as stated' , 
. previously, only a limited amount of 
information concerning airplane -
performance and fhghtcrew-response 
during these accident situations can be 
obtained, and the opportunity to 
improve.flightcrew reactions in . 
potentially-survivablesituations islost. 

One major point needs to be made 
concerning those.comments that address 
the analysisof benef i t s . Comments tend 
to focus on details of specific examples., 
but miss the more general principles that 
these examples were attempting to 
demonstrate. The detailed information 
thatexpanded parameterSight 
recorders make.available allows, a much 
more objeGtiveaccidentanalysis- to be 
completed. Investigators can compare .. 
and correlate theactual performance of .-
the ahrptane with that intended by the 
flightcrew, and,,most importantly, the- : 
numerous assumptions, that 
investigators often must make in 
determining probable c a u s e c a n be. 
reduced significantlŷ  Thus; more 
'Spec^&and^foGnsed'Gorrective actionŝ  -
can take.placeresperaatb/ in fee area-^f 
humaritfactorsand CFew^traimng; ;than * 
wouldc^heiwiWbeposs-ible^ 
absencê oitbisradditionaldnfoimatiom 
Eur-ther, the1 graphic depiction of a n . . 
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acciden-t scenario "tfeatcan̂ be 
reconstructed in •great detail will leave * 
much'moreiastinĝ impressibnonJfie •-: 
part of flighterews. This, concept is very 
similar toitfae ̂Id̂ ma'xim • *A pitftareIs 
worth a thousand'•arord&'̂  The 
opportunity that & detailed, specific 
accident report provides: for fhghtorews 
to more ihorougMy. tih^ 
own-possible raactionsif-they'wera to 
find themselves *BL a similar situation is 
a learning exf>erience that cannot be; 

obtained from .am accj^eat-jsepert ; 
characterized by more general -
conclusi ons base d-up an mime mm • 
assumptions. 

R2 Part 135 Proposals 
Comments thai address -the benefits of 

the propOBaMoirequire:tetCV:R:ts%e 
installed on newly manufactered 
turiM^-p0wered:ahpiai}es>opeTated-
under Part ̂ 3S=generaUy question the 
value o f such recorders; Commenters- • 
state that the •safety benefits- that the 
FAAattrarated'tbrhe-CVK'swere-
overstated. 
• TheFAA-consideM..flus-Tule"4oH.be:fl ° 

long-term corrective acMsn reflecting 
recent changes mtke-struetoectf the 
airline Industry- Part 135 operations1 

have grown sigiufkâ ly'since airikae.-
deregaialiĉ  in 1«^&^ • 

airplanesegmpped 3,-&oriaaoEe:';: 
passenger «eats"JE».CB^ei^a^(BJred*o 
have CVR*s (Section 335̂ 51}.. 
Implementation <o£ this 3f2sa3ai3le-*vili •>-' 
eventually/result m. alittrrbine-poŝ red -< 
airplanes operated bŷ thê commuter 
. industry beingiequippecl with a recorder 
of some type—a CVR for those/smaller • 
airplanes with 30 seats or less operated 
imderSsit't3S;'ands^^-a>t39%and<' =. 
flight-T-ecoRfer for those 3brger airplaases -. 
with between-L31 and >6& seats ©perate'd 
under Partial. The FAA rerogriteesr %a* 
thesê jeoeEiswnl rietherealrzerl. 
immediately, Wt wcpectethat "flrrs long- • 
term approach win1 pro vfdê fê nrbiic 
-with mesaTetybeneT^ofmcrelhorom 
investigations o f accictents involving 
those airplane typesthatnow cany a 
rmuchlarger share'of passenger traffic ~~ 
th'anmprevlous^earsViyet^ 
burden the operators ofthese airplanes-
II. Evaluation of Costs and Benefits 

.through 2JD6iL VaAuefiare-texpressed m •• 

.1986 doUar̂ '̂ and"p?«seHt:valoes-have -

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

Management-end Sudlget 

A Costs. 
1. Amendment of the flight recorder 
-reigtarenaeHis iw aircraft «peacatmg. 
under iPart 123L 
• The major cost components of 
complyiwg with *he amendments to the 
Part ?21 Sight recorderreifukements 
includetfee digital flight recorder, an ••• 
rTiAU necessary to convert Input _ -
signals into a digital format, signal 
sources (suchjas*ransdocers, . 
potentiometers, etc.) when none a r e 
presently.available for the additional 
parameters:*© feei*eosrded, iafoor costs 
for mstafisiioii, and ground support 
equipment to maintain the digital 
recon&ees. ©f&etJartg tbeseTetroiit and 
upgra^:Eosts'Bre-&eipresentvalue, of 
the retrofit costs that weald have 
eventually ibsen mcurred to replace 
many f©&recorders reaching the endef 
their economk: lives subsequent to the -
djgitsd ffiOMTOtsion deadlittE established 
by tfaisJ&nai rule, a n d the reduction in 
the cost of mauitoaance for a d̂ itai 
flight r e c o r d e r fej^comparison t o the ' 
older, electaMjcaechanical foil recorders. 
In response to comments, a cost f a c t o r 

has beea added reflecting the fuel 
penality ̂esultang from any increases in 
airplane weight ithait are a t tr ibutable to 
the new mle. Coat estimates have also 
beenmodified'to.rafleot subs-titetton o? 
the longitudinal a c c e l e r a t i o n parameter: 
rOT̂ êrparametersNor̂ ginaJly proposed 
irithe noficeaad special retrofit. 
rastallaii cm -lequireineTits for a irplanes 
equipped with elder, spherical, foil 
recorders. 
Furthevthe.FAA expects thatthe 

majority of nperators will find it most 
economical to. purchasejrecorder and 
. FDAU equipment directly.&om the 
manufacturers of &at equipment, even .: 
- though the actual installation work may 
be contracted out. However, in some 
instancesan operator may have a 
modification shop provide the 
equipment as wefl as the labor. This 
would increase #ie retrofit costs to the 
operator "because the modification shop 
marks np the parts it -supplies. This 
additional unit cost In converting some 
airplanes has been considered m 
estima'ting the cost of the final rule. 
••., Otiher cost f a c t o r s may potential ly . 
affect the compliance costs of this rule; 
These T a c t o r s m d u d e t h e p o s s i b n i t j that 
recorder manufacturers might attempt lo 
increase #ieprices-of their equipment 
followuig implementation of the rule ... 
(which Is n o t e x p e c t e d to.be a very 

B significant prohfem because of 
competition between manufacturers), 
thaf in some ̂special cases design . 
engineering .and certification costs may / 
-not Iw'fu^includedan fegttlpme"n1, costs, 
o r thal3nBta,Ha'fionlabormayexceed 

FAA^a estitnates, even whenthework is 
carefu%plaanedaheadoThme;';To . , 
allow for these casntingencieB, the FAA -.-
has perlowned a sensitivity analysis on • 
its cost estimates. ... 
. For airplanes operated under Part 121. 
the present valae-total cost of the 
various digital flightrecorder .: .:-.• ̂  : •; 
requirementein ̂ is fealnie,after 
deducting maintenance savings asd the-
present value, of costs which would-, 
result from the expected future ̂attrition 
of many foil recorders in the-absence of 
this mle, has been estimated to be 
approximately $27.6 minion; Thesecosts 
are summarized in Table 1 below; . 

TABLE «1.—SUMMARY -OF PART 121 FUGHT 
: RECORDER COSTS* PRESENT VALUE—1986 

TJOLLAHS (THOUSANDS) 

Initial Retrofit with-Digital Recorder...; ...... 
Upgrade from 6 to 11 Parameters - — . . 
Newly MBftufactitred Aircraft: : — 
Ground Support Equipment 
Fust PenallyA.U...U — „ „ J — « 

Subtotal - -
Less Aftteipated -Foil Attritioii/Dioital •Replaca-

tess •Ma&ftenartco- Swings-.;...-. — , ;. 

Total Cbsl — 

$24570 
6.612 
. 1 3 5 
2 .5W 

• .' -1J824-

Initial Retrofit with-Digital Recorder...; ...... 
Upgrade from 6 to 11 Parameters - — . . 
Newly MBftufactitred Aircraft: : — 
Ground Support Equipment 
Fust PenallyA.U...U — „ „ J — « 

Subtotal - -
Less Aftteipated -Foil Attritioii/Dioital •Replaca-

tess •Ma&ftenartco- Swings-.;...-. — , ;. 

Total Cbsl — 

S3&.1M 

. . A S 8 9 ) 

Initial Retrofit with-Digital Recorder...; ...... 
Upgrade from 6 to 11 Parameters - — . . 
Newly MBftufactitred Aircraft: : — 
Ground Support Equipment 
Fust PenallyA.U...U — „ „ J — « 

Subtotal - -
Less Aftteipated -Foil Attritioii/Dioital •Replaca-

tess •Ma&ftenartco- Swings-.;...-. — , ;. 

Total Cbsl — . S27.S7B. 

. Should the contin^ndes allosved for : 
in the cost sensitivity .analysis r-esuit-in y. 
actraal costs Aai^are 25-percent higher.-
than estimated; and actual deductions 
that are ̂5-percent k>wer„ the total cost.: 

could increase to approximately $40^. • 
million. These costs represent 
discounted values of incremental costs 
incurred as a iresuit of the final xule for-
the!5-yeairpeTiod between 1987-aod 
2001. ••• " .•••'•" • •"• 
The revised «mt costs.and additioaal > •. 

cost factors usedinevaluatmg Ite; final -
rule are summarized in Table 2. 
. 1. Initial retrofit from foil to digits -
flight recorder: <-">.•<-' •< 

TABLE 2—SUMMARY OF REVISED ASSUMP­
TIONS ~'USEO IN ESTIMATJNG COST© OF 
AMENDMENTS Tin PART -1.21 FUGHT ReeoROr 
ER-REQU*R£M£HTS" "" ,•:••- '• ;•••,•, !' 

Equipment 

' ^ DtrKt rejilacemefrt. shiglejunU dlpttal filgJrt rocorxl»r. 
S15.420 • combined."^DAU / ' l .SO' ' '"• ' . 

•fiigtit/aEOKJeriunlt - . • J -• -. -

|:(indudmg parameter 

- $ M .orjO-Sfigtat.fecordei^.;.--

SI-f^OD -aur+mw.^li 

• ^per hoWi FDAU mawlontos. 
bay) 

.i1,-9£S>signal somcoa,.; • 

"2.,JBjigrade from 6-paramefer digital lo 
ll̂ parameter̂ gitallTightrecorder: 

http://to.be
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Equipment Installation 

.Direct replacement night recorder capable of recording 
It-parameters as sJngte-untt 

$2,200 'Modification Jut (when. 
• required). ' 

$2,000 labor (SO hrs. ®.S40 
• per'..hour,- FDAU/recorder 

in rear of aircraft). 
$1,900 signal sources. •' 

$3,900 TotaL ' 
Dfract'replacement flight recordar requiring external 

tnlnt-FOAU to record tt-parartietera 
$11,000 mjnW=OAU. $3,300 ' {same as separate 

FD/tu and flight recorder 
installation above). 

3. Installation of 17-paraBieter vsi 6-
parameter digital flight recorder during 

• assembly of newly manufactured . 
aircraft: . " 

$4,800 average FDAU/tfight recorder cost differential over 6-
parameter optiorts, 

t.400 tabor 135 nre. <S $40 per hour). - - - . 
2,175 signal sources, 

$8,375. Total; - „.„„„:..;.„;. __. 

;4. Miscellaneous Costs: a. Recorder, 
FDAU, arid signal source equipment 
costs increased;40 percent when 
purchased through modification shop 
rather than directly from manufacturer. . 

b. Retrofit of spherical foil recorders— 
$500 additional cost to install rack for 
standard ATR long container. 

h. tost asset value of r&sqletefoil 
' recorders—$4,500 per unit. c. ; ' 

d. Fuel penalty 15 gallons annually for 
' each additional pound of weight added 
vtptiahsport category airplane. Current 
fuel price $0.85 per gallon. Average 
additional weight estimated at 10 
pounds for airplanes subject to retrofit 
and 25 pounds for newly manufactured 
airplanes requiring 17 parameters. 

e. Digital recorder ground support 
equipment (maintenance and testing)— 
$55,000 per set. 

5. Maintenance Savings—Foil to 
Digital Conversion: $1,500 annually per 
airplane. 

Source: Equipment price quotations 
from flight recorder and, FDAU ; 

manufacturers, labor and signal source 
estimates from FAA aircraft engineering 
and maintenance staff, Sir carrier 
maintenance personnel, and. 
modification shop personnel. " : 

2. Amendment requiring cockpit voiGe 
recorders on certain newly- ... 
manufactured, turbine-powered aircraft 
operated under Part 135 

The equipment that will be required to 
comply with this proposal includes the 
cockpit voice recorder, the control unit 
with area microphone, and the vibration 
mounts, connectors, and other hardware 
required for installation. The 
manufacturer of a relatively inexpensive 
unit currently available indicates that 

this equipment could be purchased for -
approximately $9,500 per set. Adding 15 
hours of labor at $40 per hour for . 
installation, the total cost 'of, equipping a 
newly manufactured airplane with a 
CVR has been estimated to be $10,100. 

The maintenance cost of a CVR is 
approximately $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 
maintenance costs are therefore 
estimated to be $240. 

The additional airplane weight 
resulting from the CVR is approximately 
30 pounds. Based rupon the 14-gallons of 
fuel.estimated to be consumed annually . 
for each pound of weight carried aboard -
typical commuter airplanes affected by 
this rule, and current jet fuel prices in 
the' $.80 to $.85 per gallon range, the. 
FAA estimates that the cost of 
additional fuel attributable to the weight 
of the CVR will be approximately $350 
per year for each airplane. 

Estimating the number of multiengine, 
turbine-powered airplanes certificated 
to carry six or more passengers and ; 
requiring two pilots, which will be -
manufactured during the 15-year period 
of-this analysis and operated under Part 
135, ts extremely difficult because the , 
commuter market is undergoing a major 
transition. A new generation of.aircraft. 
developed specificaHytfor the expanding 

; commuter industry has recently begun, to 
eriterservice. These new aircraft,;most 
of which are large enough to operate -
under Part 121, are expected to 
dominate the commuter market in the 
years to come, but the exact impact that 
they will have on the future market 
share of the older generation commuter 
aircraft which operate under Part 135 is 
difficult to predict. 

Because of the, uncertainty 
characterizing this transitional period, 
the FAA estimated a range of costs 
based upon a tow delivery rate o f 120 
aircraft per year and a high delivery rate 
of 240 aircraft per year intheregulatory 
evaluation of the notice. .However, the 
FAA has reviewed current trends in the . 
delivery of new; turbine-powered, 
airplanes with airframe manufacturers 
or their representatives and found that 
its original estimates for Part 135 were 
somewhat high; Therefore, the FAA has. 
revised its forecast downward for the 
evaluation of the final rule and 
estimates that only between 75 and 125. . 
new turbine-powered airplanes for Part 
135 operators will be delivered annually 
during the period of this analysis. 

Applying the unit cost values 
discussed above to these delivery rates 
and discounting yields present value 

total costs which range from $8.3 to 
$13.8 million. 

B. Benefits 

1. Overview- of Benefits Analysis 

Estimating the benefits of-ftight 
recorders and cockpit voice recorders is 
difficult because a recorder is an 
investigative tool, and unlike other 
airborne safety devices, the absence of a 
flight recorder or cockpit voice recorder 
cannot be considered the cause of or a 
contributing factor toan:accident 
involving that airplane. 

Therefore; the benefits of flight 
: recorders and cockpit voice recorders -

can onlyhe measured in abstract terms;, 
that is, how the recorder's contribution-
tq determining the cause of one accident 
can lead to corrective measures to 
prevent other similar accidents, or, in 
other words, preventing the opportunity 
cost of lost information. It is not possible 
to accurately predict the number of . 
accidents that wouldnave occurred had 
these corrective actions not been taken. 
Nor is it possible to look at accidents . 
wherein the probable cause remained . 

.. elusive and state with assurance that 
the cause would have been; positively 

, determined and corrective action.taken , 
if the accident airplane had recorded , 
more information. To demonstrate,the 
utility of flight data and cockpit voice 

.recordersfthe benefits analysis of the v.., 
regulatory,evaluation; exarninesthe•;-
typesiof accidents mwhichrecorders 
have been or could have been the key 
element in determining the cause of an . 
accident. 

2. Proposal to amend the flight recorder 
requirements for aircraft operating . 
under Part 121 -

The accident investigations cited in 
the.regulatory evaluation demonstrate 
how expanded parameter flight : 
recorders have been effective.iri the 
determination of an aircraft structural, -
mechnical, or systems failure. This 
information has led directly to 
corrective actions such as aircraft 
modifications or changes in operating, 
procedures that can prevent future 
accidents. Furtheri the determination 
that an accident was not caused by an 
airplane mechanical, structural, or 
systems problem can also be quite 
beneficial because costly but 
unnecessary design analyses or 
modifications toan airplane prompted 
by hypotheses rather than conclusive 
evidence can be prevented. Similarly, 
use of expanded parameter flight 
recorders could prevent an unnecessary 
suspension of an airworthiness 
certificate and avert economic losses to 
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passengers-aridicarriecs. aLike. Although, 
such costs,are difScuJî quantify, tha 
benefits-of avoiding,thesefiests «ust be 
recognized. 
Another benefitiesuiltingjfrom the 

determination of accident caase through 
expanded parameteriligh* recorders is. 
the abiUiyto deĥ -rnoreprecisely " 
those operational firoblems that n e e d to 
be addressed by research and- -
development programs. The most 
prominentiexamplejDftlns is wind shear. 
Expanded parameter flight recorders 
havemade. and 'continue lo-make,.-: 
significant contributions towards 
understanding this hazardous 
phenomenon and improving pilot -
training programs so that fUgTstore ws are 
better able to handle wind shear 
encounters. At least one averted 
accident has been attributed directly to 
the Improved techniques fliathave: 
resulted from the wind shear program. 
In the regulatory evaluation of the 

notice, the FAA developed a probability' 
distribution of passible future a c c i d e n t s , 
that could be prevented asa~reSult of : 
the expanded parameter recorder ' 
requirements.Howeveiv the relationship 
between accident.investigations'and the. 
actual prevention of future accidents is 
somewhat abstract and cannot be 
directly observed: Further, the 
prevention of accidents is fte 
cumultative result >of numerous related 
learning experiences,: only one :of which 
is the feedback made possible thrrmghV 
recorded acddentiinformatton; inmost 
cases it is not possible to link a 
prevented accident with a specific" 
source ̂learrflng,-if in lact it is even 
possible to identify most -situations 
where an accident lias been averted.. 
The accideartthatdwee n o t occur <o$ren 
goes tmnoticed. Far these reasons, ̂ he 
FAA ha« TOConsidered its •original-
approach, arad has determined that .-a 
meaningful probability distribtttieiMaf -
the future acĉ tenisthalanay-bê  
prevented as ajfisu&jpf this final-rule --• 
cannot realistically be assigned; Any, -
effort to do so would be an attempt to 
give the analysis a greater degree of •;-
precision than the iratare of the problem 
ami the availability of kiformation can 
support However, feecause tiae various 
arguments presented in theregulatory 
evaluaMon demonstrate &©w expanded 
parameter recorders suable the detailed̂  
correlation -of accideaatanvesiî tion 
information and^nMbtdte to tnischi 
more specific collective actions, it is 
highly probable that at least ene 
accident, if not mcffe, will be prevented 
as a result ̂inforanationiearned-
because of the amended flight M O ^ ^ 
requirements which .ase being adopted -
in this final rule.'Hie benefits of flight 

reeonfecsmerea&zed-particularly in the 
- area of huiriaaa factors analysis- ;•.<•-•'.<••: 
providing information on how 
-flighterews respond to hazardous 
sitmtiioas,=anditbis mfonnattonls . 
valuable for preventing future ̂accidents 
regardlesscf whether M is learned fo>m. 
an accident involving an older or newer 
airplane modeL 
The FAA estimates that the benefits 

that will_fee realized̂ froma typical 
catastrophic accident that is avoided in 
the future will be the prevention <a!f • 
approximately 110 passenger and crew-
fa itiii ties, the loss of $he airplane, and 
the associated accident investigation 
cosis-lfhe standaid average airxarrier . 
hull value of $8.9 miSJaon fbr destroyed 
airplane and thestandard.NTSBHiajor . 
accident iavestigâ ion cost of $9533300 
have been*tsed to estimate the 
quantifiable benefits for -each accident 
prevented.̂  
. Discounting these "values as aTanrform 
series of payments c^ertheSS^ear -. 
period-of >Hhe analysis-CtoafetvioT the . 
randam̂ afaire'of amirimfe- ttat may- be 
prevented aastywherewflhin thatperiod): 
at the 10 percent:discount rate 
prescr&EdJ^y O M B yields an average 
qu.ant̂ bte,feenefit«̂ $5̂  imMaon for 
. each acddent presented From this. . 
informafem̂ and tire previous >cost 
analysis, thecost perJaJaltty a.votded. • . 
has been detemrirad; XMs is discussed 
subsequentiy in «id3sectiim Cv 
"Compajrisonof Costs and .Benefits.": . 
3. Amendment requiring cockpit voice 
recorders on certain newly- . • 
manufactured, turbine-powered 
airplanes operated under Part 135-
The bemelUs lhai will result from the 

Part 135 arnendmeoit reqaMnĝ cockpit 
voice recorders oar all newly 
manufactured multiengme, turbine-
powered airplanes certificated to carry 
six or more passengers and requiring 
two.pilo4s.aje very similar to those 
achieved from flaght.recorders on Part 
121 aircraft impiementatioa of thisrule 
wille vEntoalry result in all turbine-
powered a&pianes operated 'by the 
commuter isra'nstry teingsequippedwrth 
a recorder of some type-̂ a CVR for 
those smaller airplanes "Witia 30 seats or 
less operated under Part 135, andbotha 
CVS and-fiight recorder for ifao&e larger, 
airpiaases with between31 and®) seats 
operatediunder Part 121. Therefore, the 
traveling public would benefit from the 

•See Economic Values forTvuluntion of Federal 
Aviation Administration Investment andRegulatory 
Programs^^*fAAr^^l-^md 
Economic Analysis/ofJavestm&mtaod Re&xlatoiy • 
Decisions—A Guide {Report #FAA-APO-62^li 
FAA-Office oT Aviation Policy and PlaiucVaiaeR . 
have Wen « t̂tBtedlor>tnGî oh wppescribed itt 
these guidfiB. . - y: 

learning opportaaolties &at moi« 
thorough inyest^aiaons-wouldalow; 

r The EMRte are-particakrly useful for 
human factors analysis; Although 
frequently Ihe aircraft system ̂  
malfunction, wearier «ituafion, mi other 
causal factorxan be identified, without 

whether or not the ll̂ htbrew responded 
to ̂ emergency sitnatiim ' 
appropriately. lite lack of this 
information, makes it difficult to develop 
techniqaes Shatcould benefit future 
travelers caught im simitar situations. 
CVR's abo can pick up other 
information use&l to investigators, such 
as engine smrads, audio alarms and 
signals, and the sounds of some 
switches and control activation. ;.. 
There have been anumber of xecent 

accidents involving turbine-powered 
airplanes operateduBderFartl:35 in 
which a CVR would "have greatly .. 
assisted in theaccident investigations. 
This is especially true of-the December, 
1984 EmbraerBandeiranle accidentin 
Jacksonville, Florida. The airplane 
crashed shortly after takeoff, but the. . 
exact cause*of this accidentiiaafeeen 
extremely dSTicalX for Investigators to ... 
pinpointTheolherlatalaccidents , 
include three landing accidents and one 
traidingaccideril. Investigations of all of 
these accidents would have been 
enhanced if recorded inforanation were. 
availablê ;A.doption~of̂ this final rule will 
prevent future occurrences, of this„ 
problem in many newly manufactured 
airplanes operated under Part 135 and 
will contribute to the prevention of 
future accidents. , 
The FAA estimates mat the benefits ~ 

that wiH be realized from a typical.. 
catastrophic commater.accident that is 
avoided mike future will be fin® 
prevention of approximately 12 : 
passenger and crew f atelities, the k>ss >of 
the airplane, and the associated 
accident investigation oosts. An average 
hull valwe-of SliOmaiUion for a typical 
used turbine-powered airplane and the, 
previously cited major accident 
investigation cost̂ of $953,000 feavebeen 
used to estimate the quantifiable 
benefits for eacb accident prevenied. 
Discounting tliese values as a imlform. 

series of payments over the 15-year 
period, of the analysis JtoaBow for flie = 
random nature of accidents tibat May be 
prevented"anywher«̂ ithin&at.periodJ-
at the lO.percentdiscourit rate 
prescribed Jay O M B yields: an-average . 
quantifiable beneifi* ;of $L& miMion^or 
each accident pre vented.From this 
information and the previous cost. . 
analysis/tn&costper.fataliiŷ voided' ~. 
•has-been dfetermJuedi.Tias isdifeBCtisŝ d, 

http://two.pilo4s.aje
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subsequent ly i n subsec t ion D , . v „ • . 1 • 
"Comparison, of Cos t s a n d Benef i t s . " 

C. Comparison of Costs' tind Benefits 

1. A m e n d m e n t o f the flight recorder 
requ i rements for a i rp lanes operating :.. 
under Part 1 2 1 . . \ -

T h e F A A has-es t imated that the total 
compl i ance cos t s of meeting the n e w ; , ' 
P a r t 121 flight r e co rde r s t andards will b e 
a p p r o x i m a t e l y S 2 7 . 6 million. T h e cos t 
sensi t ivi ty .analysis indica ted tha t this 
figure could inc rease to approx imate ly ' 
$40 .3 million. I f one or more c a t a s t r o p h i c 
acc iden t s are^-preveflted, wh ich is a 
highly, pro b a b t e c o n s e q u e n c e o f this rule 
change , then the loss o f a t l ea s t one 
transport ca tegory a i rp lane and 110 
fa ta l i t ies will b e avoided!. 

Th is will prevent aircraft hull va lue 
and a c c i d e n t invest igat ion c o s t s o f $5.2 
mill ion (d i scoun ted presen t v a k e ) . 

: Deduct ing the, p reven ted hull lo s s and 
acc iden t invest igat ion cos t s from the 
to ta l compl i ance cos t s yields«that 
port ion of cos t s that wil l go entirely 
toward s a v i i i g l i v e s . B a s e d upon the 
ave rage o f 110 fa ta l i t ies avoided for 
e a c h a c c i d e n t prevented, the max imum 
cos t pe r fatal i ty avo ided wil l fall 
b e t w e e n $203 ,000 and $319,000, 
depending on whe ther the higher cos t s -
.a l lowed fp r i f t the cost -sensi t iv i ty 
ana ly s i s a re in fact incurred. T h e s e are 
max imum va lues for the cos t per fatal i ty 
avoided and will b e l e s s i f more than 
o n e a c c i d e n t i s p r e v e n t e d a s a result o f 
th is ru le . 2 '}.•''''r •• \ 

; 2. A m e n d m e n t requir ing cockpi t vo ice 
recorders oh cer ta in newly-, 
manufactured, turbine-powered 
a i rp lanes opera ted under Part 135. 

T h e F A A ; h a 3 e s t ima ted that the total 
compl i ance cos t s o f meet ing the n e w 
Part 135, C V R requi rement wil l range 
from $8.3 to $13 .8 mil l ion, depending on 
the .numper .of h e w a i rp lanes de l ivered 
during the 15-year period o f this 
ana lys i s . I f one or more c a t a s t o p h i c 
acc iden t s are prevented as. a resul t o f 
information l ea rned from these C V R ' s , 

8 The prevented accidents that may,result from 
this rule could occur at any. time during the period of 
this analysis. Generally, there is a social preference' 
to realize benefits at an earlier rather than'later 
time, and when a specific monetary value has been 
assigned to a particular benefit, discounting is used 
to reflect this time preference. Benefits realized 
earlier wilt have a higher, present Value than those 
realized later. However, when it is difficult to assign 
a specific monetary value to a benefit and it is, 
therefore expressed in other units for comparison to 
costs (in this, case the benefit, unit is the number of 
fatalities'avoided),' discounting of the benefit units , 
"would^ly^sefve'tdintrdduce an elementof-. 
specious accuracy into the analysis and is-therefore•' 
inappropriate. Realistically, the actual beriefit.units 
can orily.&e cqmpared to .the present, value of costs,, 
with the understanding that if it.Couid'be measured 
more precisely/the time preference Would be to ' 
realize the^benefitslas-earlyas possible., : _ . 

then the l o s s o f at leas t one commute r ..• 
a i rplane and 12 fa ta l i t ies will b e - •. , 
avoided. T h i s wil l .prevent aircraft hull 
value and a c c i d e n t invest igat ion c o s t s of 
$1 .0 mill ion (d iscounted ,present va lue) . 
Deduct ing the prevented hull lo s s and , 
acc iden t invest igat ion c o s t s from the : 

total compl i ance cos t s y ie lds that 
portion o f cos t s that will go ent i re ly 
t o w a r d s savingJIyesy B a s e d upon, the 
ave r age o f 12 fatal i t ies avo ided ' fo r e a c h 
acc iden t prevented, the max imum cos t : 
pe r fatal i ty a v o i d e d wil l b e b e t w e e n 
$602 ,000 and $1.1 million. However , . 
there i s a grea ter l ikel ihood of real izing 
the potent ia l benef i ts a s the cos t pe r 
fa ta l i ty avoided i n c r e a s e s b e c a u s e there 
wil l a l so b e more a i rp lanes equipped 
with C V R ' s in .act ive se rv ice -Fur ther , 
the cos t pe r fatal i ty avo ided will b e l e s s 
i f more than one acc iden t is prevented 
as a result of this rule. 

I I I . International Trade Impact Analysis 
T h e a m e n d m e n t wil l have , little or h o 

impac t on t rade for e i ther U.S . firms 
doing bus ines s in foreign countr ies pr 
foreign firms doing bus ines s in the 
Uni ted S t a t e s . . T h e amendmen t s wil l 
affect only U . S . a i r car r ie rs b e c a u s e 
foreign a i r carr iers , a r e no t sub jec t to 
Part 121 or 135,. Foreign air ca r r i e r s are 
prohibi ted from operat ing b e t w e e n 
points within the Uni ted S ta te s ; 
therefore, they wil l not gain-any . 
compet i t ive advan tage oyer the 
domes t i c opera t ions o f U.S . car r iers . In 
in ternat ional opera t ions , foreign a i r . 
carr iers are not e x p e c t e d to rea l ize any 
cos t advan tages over U .S . a ir carr iers 
b e c a u s e m a n y foreign countr ies h a v e 
even more str ingent r ecorde r 
requi rements than those adop ted in this 
final rule. Therefore , there will 
essen t ia l ly b e n o t rade impact . 

IV. Regulatory Flexibility Determination 
. T h e Regula tory F lex ib i l i ty A c t o f i 9 6 0 
(RFA) w a s e n a c t e d by Congress to 
ensure that smal l en t i t ies a re not , . 
unnecessar i ly and dispropor t ionate ly 
burdened 'by government regulat ions . -
T h e R F A requires agenc ie s to review, 
ru les that m a y h a v e "a significant -
e c o n o m i c impact on a. subs tant ia l ; 
number o f smal l ent i t ies ." ., 

A l l of: the rule changes w i l l direct ly 
a f fec t those a i r car r ie rs operat ing under 
Par t s 121 and 135 that are c lass i f ied a s ; 
smal l ent i t ies . However , w i th o n e : 
except ion , , they a re not expec t ed to 
r e s u l t in " a s igni f icant e c o n o m i c impac t 
on a subs t an t i a l number" o f smal l ent i ty 
air carr iers . . - -

T h e following eva lua t ion ana lys i s 
exp la ins the r e a s o n s fo r th is 
determinat ion. In developing e s t ima tes 
o f annua l ized ne t compl i ance cos t s , 
uniform annual ized c o s t s for cap i ta l 

, inves tments h a v e b e e n de termined by 
multiplying the amount of the y-

, i nves tment by a c a p i t a l r e c o v e r y fac tor 
appropriate for the discount ra te and 
period o f the ana lys i s . A capi ta l 
r ecove ry fac tor o f .125, b a s e d upon a 10 
percent discount ra te over a 15-year 
period, h a s been used in this ana lys i s . 
Thresho ld cos t va lues and s m a l l en t i ty - -
s ize s tandards are those s t a t ed in F A A 
Order 2100.14, Regulatory Flexibility 
Criteria and Guidance. V a l u e s have 

; b e e n adjusted to 1986 dol lars . ' , ; 

! T h e Part 121 amendment requi res 
, aircraft to init ially equip with 6-

pa r ame te r digital flight recorders and 
la te r i nc rease the number of pa rame te r s 
to 11 . T h e unit inves tment cos t for the 
mos t expens ive configuration ( separa te 
F D A U and separa te flight recorder ) has 

: been es t imated to b e $28,000, including a 
prora ted s h a r e o f the test equipment 
cost ; -and assuming that the foil r e co rde r 
on this a i rp lane would not have b e e n 
rep laced at any t ime during the a n a l y s i s , 
period in the a b s e n c e o f this rule. T h e 
uniform annual ized cos t for this • 
inves tment is $3 ,508 . Adding the annua l 
fuel pena l ty cos t o f $128 and deducting 
the annual m a i n t e n a n c e savings o f 
$1 ,500 from this amount yie lds an annual 
ne t cos t of $2,136 p e r aircraft. . 

T h e threshold va lues defining a . 
s ignificant e c o n o m i c i m p a c t for 
s chedued car r ie rs a re $94 ,094 i f the 
ent i re fleet h a s a seat ing capac i ty o f 
over 60 sea t s and $52 ,546 for other . 
scheduled carr iers . A car r ie r would h a v e 
to conver t 45 o r 25 a i rp lanes , v 
respec t ive ly , to e x c e e d e i ther o f these 
thresholds . A smal l ent i ty is defined a s 
one which o w n s nine o r fewer airplanes.: 
Consequent ly , any scheduled opera tor 
exceed ing e i ther of the minimum cos t 
thresholds for scheduled opera tors a s a 

/ r e su l t of this amendment would not b e 
cons idered a smal l enti ty. . • . ; > ' 
• However , t h e threshold va lue defining 

a . s igni f icant .economic impact for an 
unscheduled opera tor is only $3 ,666 . A 
carr ier Would only, h a v e to convert two 
a i rp l anes to e x c e e d this threshold. Da t a 
co l l ec ted b y the F A A on Part 121 f lee t 
s ize distr ibution indica ted that there a re 

, 64 unscheduled carr iers operat ing under 
Part 121 and that 2 6 o f these carr iers , or 

. 4 0 percent , opera te 2 or more a i rp lanes . 
T h i s is more than one^third of the smal l 
unscheduled opera tors sub jec t to the 
rule. Consequent ly ; the F A A h a s 
d e t e r m m e d t h a t this amendmen t m a y . 
h a v e a significant e c o n o m i c impact on a 
subs tan t ia l number o f smal l 
unscheduled operators , and a regulatory 
f lexibi l i ty ana lys i s is required under the 
terms of the R F A . T h e regulatory 

. f lexibi l i ty ana lys i s for t hese .-•' -
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unscheduled operators follows in 
Section V. • 
Those aircarriers that have already 

retrofitted their fleet voluntarily would 
only incur costs as a result of the 
requirement to upgrade from 6 to.ll;'. 
parameters. However, none of the 
carriers that the NTSB identified as 
having converted voluntarily are small 
carriers. Therefore, no small entities 
would be impacted by this requirement. 
The Part 135 amendment requiring 

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

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

adopted in this final rule are not 
expected to have a significant economic 
impact oh a substantial number of small 
entities for all affected categories other 
than the small unscheduled Part 121 
operators. However, a regulatory 
flexibility analysis is required under the 
terms of the RFA for the small, 
unscheduled Part 121 operators. 
V. Final Regulatory Flexibility Analysis 
As required by section 604 of the RFA, 

the following analysis deals with the 
amended Part 121 flight recorder 
requirements as they relate to small 
unscheduled operators. -
A. Why Agency Action is Taken 
The reasons for agency action are 

detailed in the final rule and the 
regulatory evaluation. • 
Briefly, the amendment upgrades 

flight recorder standards for airplanes 
receiving original type-certificates 

before September 30,1969, and, operated 
under Part 121. The. expected service life 
of a pre-1969 type certificated airplane 
has been, prolonged far longer than 
anticipated at the time higher flight 
recorder standards were adopted for 
pQst7l969.aalrplahes. The advantages of 
the additional parameters.of recorded 
information have been demonstrated by 
those airplanes so'equipped; and it is 
desirable that more specific information 
be obtained following an accident: than 
is possible under current regulations. 
B. Objectives and Legal Basis for the 
Rule, . 
The objective of the amendment is 

simply to make commercial air-
transportation safer. This objective has 

. been thoroughly: discussed in the final 
; rule and the, regulatory -evaluation. • 

The legal bases of the proposal are; 
sections 313(a), 314(a), 601 through 610, 
and 1102 of the Federal Aviation Act of . 
. 1958,'as amended (49 U.S.C. 1354(a), 
• 1421 through 1430 and 1502); 49 U.S.c: 
106(g) (Revised, Pub. L. 97-449, January 
12,1983). 
C. Description• of Small'Entities Affected 
by the Rule 
The entities are unscheduled air 

carriers subject to Part-121 of the FAR 
with nine or fewer airplanes. This is : 
covered in detail in Section IV above. 
D. Compliance Requirements of the Rule 
The amendmentrequires that pre-1969 

type certificated airplanes operated 
under Part 121 be equipped with digital 
flight recorders within 2 years of the 
effective date of the rule andthat these 
recorders be upgraded to record 11 
parameters of information within 7 
years of the effective date of the rule. 
E^Overlap of the Rule with Other 
Federal Rules 
There are no other Federal rules that 

duplicate, overlap, or conflict with the 
amended rule. 
F. Comments in Response to the Initial 
Regulatory Flexibility Analysis 
In NPRM No. 85-1, the FAA certified 

that the proposed rule was hot expected 
to have a significant economic impact 
on a substantial number of small entities 
for all categories of operators which 
would be affected by the rule. 
Consequently, an Initial Regulatory 
Flexibility Analysis was not required 
and none was prepared. The revisions to 
the cost estimates in the final rule 
resulted in the determination that the 
amendment could result in a significant 
economic impact on a substantial 
number of small entities for bnlŷ one 
category of operator, the small , 

unscheduled Part 121air carriers. 
However, as- discussed below, this is the 
result of the relatively loyv threshold 
value for determining a significant . 
economic impact applicable to 
unscheduled operators in comparison to 
scheduled operators of similar 
equipment, and therefore the small 
unscheduled Part 121 air carriers are not 
, expected to be any more adversely 
affected than their scheduled 
counterparts. 
The .FAA's original regulatory: 

flexibility determination remains the ; 
same for all other categories of small 
. entities;- • ":' - • .. ̂  
G. Alternatives to the Proposal 
The small entity nonscheduled Part 

121 operators should be included in the 
rule, rather than excluded, because they 
operate the same types of airplanes as 
those operated by scheduled Part 121 
operators. Further, Part 121 operators 
engage in common, rather than private, 
carriage of persons and property. The 
standards should be the same for all 
operators bf similar equipment that hold 
out to the public as a common air 
carrier, regardless of whether their, 
operations are scheduled or hot. Finally, 
because unscheduled carriers operate 
the same types of airplanes as . 
scheduled carriers, their operating costs 
are very similar for the same scale of 
operationŝ  The $3,666 threshold value [ 
defining a significant economic impact 
for unscheduled operators is 
substantially lower than the $52,546 and 
$94,094 thresholds applicable to 
scheduled carriers. However, this is 
because the vast majority of 
unscheduled operators are air taxis: that 
operate under Part 135 with much 
smaller and less costly piston-powered -
airplanes. Although small entity 
unscheduled Part 121 operators will 
exceed their low threshold value if they 
convert two or more airplanes, they 
should be no more adversely affected 
than the scheduled small entity Part 121 
operators because their costs are much 
more comparable to those of scheduled 
Part 121 operators than to those of 
unscheduled Part 135 operators. 

Conclusion 
For the reasons discussed in the , 

preamble and based upon the findings in 
the Regulatory Evaluation, Regulatory 
Flexibility Determination, and Trade 
Impact Assessment located in the . 
docket, the FAA has determined that 
this document; (1) Involves an amended 
regulation that is not major under 
Executive Order 12291; and (2) is a 
- significant rule pursuant to the . 
Department- of Transportation 
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Regulatory Policies and Procedures (44 
FR11064; February 26; 1979). In addition, 
it is certified underthe criteria of trie 
RegulatoryPlexibility Act mat this rule 
will not have a significant economic 
impact on a substantial number of small 
• entities for all the affected categoriesof 
small entities other than the small, 
unscheduled Part 121 operators. A final 
Regulatory Flexibility Analysis has been 
prepared in accordance with Sections 

•"• 604 (a) and (b) of the Regulatory 
Flexibility Act for this category; A copy 
nf the evaluation may be obtained by 
contacting the person-identified in the 
"FOR FURTHER INFORMATION CONTACT" 
paragraph. 
list of Subjects 
14 CFR Part 91 
Air carriers, Aviation safety, Safety, 

Aircraft, Air transportation. 
14 CFR Part 121 
Aviation safety. Safety, Air carriers, 

Air transportation. Aircraft, Airplanes, 
Transportation, Common carriers. 
14 CFR Part 125 
Aircraft, Airplanes, Airworthiness. 

14CFRPartl35 ';-•'[" 
Air carriers. Aviation safety, Safety, 

Air transportation, Air taxi, Aircraft, 
Transportation, Airplanes 
Adoption of The Amendment 
Accordingly, Parts-91,121,125, and 

135 (14 CFR Parts 91,121,125, and 135) 
are amended as follows: 
PART 91—GENERAL OPERATING AND 
FLIGHT RULES 

1. The authority citation for Part 91 is 
revised to read as set forth below, and 
the authority citations following all 
.sections in Part 91are removed: 
Authority: 49 U.S.C. 1301(7), 1303,1344, 

1348,1352 through 1355,1401.1421 through 
1431.147l, 1472,1502,1510; 1522, and 2121 

.. through 2125; Articles 12,29, 31, and 32(a) of 
the Convention on international Civil. 
Aviation (61 State 1180): 42 U.S.C4321 et seĝ  
E,6.11514; 49 U.S.C. 106(g); (Revised Pub. L. 
97-449. January 12,1983). 
2. By amending § 91.35 by designating 

the introductory text as paragraph (a); 
by redesignating paragraphs (a), (b), (c), 
and (d) as (a)(1), (2), (3), and (4); and by 
adding a new paragraph (b) to read as 

\ follows: 
§91.35 Flight recorders and cockpit voice 
recorders. 

(b) In the event of an accident or 
occurrence requiring immediate 
notification to the National 
Transportation Safety Board under Part 

830 of its regulations that results in the 
termination of the flight, any operator 
who has installed approved flight : 

recorders and approved cockpit voice 
recorders shall keep the recorded 
information forat least 60 days or, if 
requested by the Administrator or the 
Board, for a longer period. Information 
obtained from'the record is used to 
assist in determining the cause of 
accidents or.occurrences in connection 
withinvestigation under Part 830. The 
Administrator does not use the cockpit „ 
voice recorder record in any civil 
penalty or certificate action. 

PART 121—CERTIFICATION AND 
OPERATIONS: DOMESTIC FLAG AND 
SUPPLEMENTAL AIR CARRIERS AND 
COMMERCIAL OPERATORS OF 
LARGE AIRCRAFT 

3. The authority citation for Part 121 is 
revised to read as set forth below, and 
the authority citations following all . 
sections in Part 121 are removed: 
Authority: 49 U.S.C. 1354(a), 1355,1356, 

1357,1401,1421-1430,1472,1485, and 1502; 49 
U.&C. 106(g) (Revised. Pub, I- 97-449. January 
12,1983). 
4. By revising § 121:343 to read as 

follows: 
§121443 Flight reorders. 
. (a) Except as provided in-paragraph 

(b), (c), or (d) of this section, no person 
may operate a large airplane that is 
certificated for operations above 25,000 
feet altitude or is turbine-engine 
powered unless it is equipped with one 
or more approved flight recorders that 
record data from which the following 
may be determined within the ranges, 
accuracies, and recording intervals 
specified in Appendix B of this part: 
(1) Time; 
(2) Altitude; 
(3) Airspeed; 
(4) Vertical acceleration; 
(5) Heading; and 
(6) Time of each radio transmission 
either to or from air traffic control. 
. (b) No person may operate a large 
airplane type certificated up toand 
including September 30,1969, for 
operations above25,000 feet altitude, or 
a turbine-engine powered airplane 
certificated before the same date, unless 
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 a method of readily 
retrieving that data from the storage 
medium. The following information must 
be able to be determined within the 
ranges* accuracies, and: recording 
intervals specified in Appendix &of this 
part: 
(1) Time; 

• (2) Altitude; - •••• " 
(3}Airspeed; • - :' }!'•"' v--': 

(4) Vertical acceleration*. -
(5) Heading; and 
(6) Time of each radio transmission 
either to or from air traffic control. 
(c) No person may operate an airplane 

specified in paragraph (b).of this section 
unless it is equipped, before May.26, 
1994 with one or more, approved flight 
recorders that utilize a digimlinethod of 
recording and storing data, and a method 
cf readily retrieving that data from the 
, storage medium. The following 
information must be ableto be 
determined within the ranges, 
accuracies and recording intervals 
specified in Appendix B of this part: 
(1) Time; 
(2) Altitude;, 
(3) Airspeed; 
(4) Vertical acceleration; 
(5) Heading; 
(6) Time of,each radio transmission 
either to or from air traffic control; 

(7) Pitch attitude; 
(8) Roll attitude; 
(9) Longitudinal acceleration; 
(10) Control column or pitch control 
surface position; and; 

(11) Thrust of each engine. 
(d) No person may operate an 

airplane specified in paragraph (b) of 
this section that is manufactured after 
May 26,1989, as well as airplanes 
specified in paragraph (a) of this section 
that have been type certificated after 
September 30.1969, unless it is equipped 
with one or more approved flight 
recorders that utlitize a digital method 
of recording and storing data and a 
method of readily retrieving that data 
from the storage medium. The following 
information must be able to be 
determined within the ranges, 
accuracies, and recording intervals 
-specified in Apendix B of this part: 
(1) Time; 
(2) Altitude; 
(3) Airspeed; 
(4) Vertical acceleration; 
(5) Heading; -
(6) Time of each radio transmission 
either to or from air traffic control; 

(7) Pitch attitude; 
(8) Roll attitude; 
(9) Longitudinal acceleration; 
(10) Pitch trim position; 
(11) Control column or pitch control 
surface position; 

(12) Control wheel or lateral control 
surface position; 

(13) Rudder pedal or yaw control 
" surf ace-position; 
(14) Thrust of each engine; 
(15) Position of each thrust reverser; 
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{16f Trailing edge flap or cockpit flap 
control position; and 

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

For the purpose of this section,'/• / • 
"manufactured" means the point in time 
at which the airplane inspection 
acceptance records reflect that the; 
airplane is complete and meets the 
FAA-approved type design data. / 

(e) Whenever a flight recorder 
required by this section is installed, it 

. must be operated continuously; from the 
instant the airplane begins the takeoff 
roll until it has completed the landing 

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

of this section, and except for recorded . 
data erased as authorized in this , 
paragraph, each certificate holder shall 
keep the recorded data prescribed in , 
paragraph (a), (b), (c), or (d) of this 
section, as. appropriate, until the 
airplane has been operated fOr atleast 
25 hours of the operating time specified 
in § 121.359(a). A total ofl.hpur of 
recorded .data'may be erased for the 
purpose of testing the flight recorder or 
the flight recorder system. Any erasure 
made in accordance with this paragraph 
must be of the oldest recorded data 
accumulated at the time of testing. . • •' 
Except as provided in paragraph (g)of 
this section, no record need be kept 
more than 60 days. 

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

Administrator. „-. , 
i- (h) Each flight recorder required by 
this.section must be installed in 
accordance with the requirements of 

. § 25.1459 of this chapter in effect on . . 
August 31.1977. Jhe, corretatidn . • . 
required by § 25.1459(c) of this chapter 

need be established only on one , 
airplane of any group of airplanes— : , 

(1) That are, of the same type: 
(2) On Which the model flight recorder 

andifs installation are the same: and 
(3) On which there is ho difference in 

the type design with respect to the 
installation of those first pilot's . 
instruments associated with the flight 
recorder. The most recent instrument 
calibration, including the recording 
medium from, which this calibration is 
derived, and the recorder correlation 
must be retained by the certificate 
holder.. 

(i) Each flight recorder required by 
this section that records the data 
specified in paragraph (a), (b), (c), or (d) 

. of this section, as appropriate, must 
have an approved device to1 assist in, 
locating that recorder under water. 

Appendix B—[Amended] 
5. By amending Appendix B by 

removing the phrase "Lateral 
acceleration" in the "Information" . 
column and inserting,the phrase . . 
"Longitudinal acceleration" in its place 
and by removing "Sideslip angle" in its 
entirety. 

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

O.The authority citation for Part 125 is 
revised to read as set forth below, and 
the.authority -citations following all 
sections in Part 125 are.removed: 

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

7. By adding a ne w'§ 125.202 to read 
as follows: 

§ 125.202 Flight recorders and cockpit 
voice recorders. 

In the event of an accident-or 
occurrence requiring immediate 
notification of the National 
Transportation Safety Board under Part 
830-of its, regulations which that uvthe 
tenriination of the flightany operator 

w h o h a s installed^ approved flight 
recorders and approved cockpit voice 
recorders shall keep the recorded 
information for at least 6 0 d a y s or if 
requested, b y the Board, for a longer 
period. Information obtained from the 
r e c o r d is used to assist in'determining 
the cause of acc idents or occurrences in 
connection with investigations under 
Part 830 . The Administrator does not use 
the cockpit voice recorder record in any 
civil penalty or certificate action. 

PART 135—-AIR TAXI OPERATORS 
AND COMMERCIAL OPERATORS 

8. The authority citation for Par t 135 is 
revised to read a s set forth below, and 
the authority c i tat ions following all 
sect ions in Part 135 are removed-

Authority: 49 U.S.C. 1354(a), 1355(a), 1421 
through 1431, and 1502; 49 U.S.C. 106(g) 
(Revised Pub. L 97-449, January 12,1983); 

9. By amending § 135.151 by revising 
the introductory tex t of paragraph (a); 
by redesignating p a r a g r a p h (b) a s (c ) ; 
and by adding a n e w paragraph (b) to 
r e a d a s follows: : 

§135.151 Cockpit voice recorders. 
(a) No person m a y operate: A turbojet 

airplane having a passenger seating 
configuration, excluding a n y pilot seat , 
of 10 seats or more , or a multiengine, 
turbine-powered airplane that has been 
manufactured after M a y 26 ,1989 , 
certif icated to c a r r y s ix or more 
passengers arid requiring two pilots by 
certification or Operating rules, unless it 
is equipped with an approved cockpit 
voice r e c o r d e r tha t— 
* • * • *. . * * 

(b) F o r the.purpose of this section, 
"manufactured" m e a n s the point i n time 
at which the airplane inspection 
a c c e p t a n c e records reflect that the 
airplane is complete and meets the 
F A A - a p p r o v e d type design data . 
• * • * * * « • 

Issued in Washington, DC, on March 18. 
1987. 
Donald D. Engen, 
Administrator. ' ;. \ ••' • 
{FR D o c 87-6398 Filed 3-24-87; 8:45 ami 
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