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DEPAHTMENT OF TRANSPORTATION
Federal Aviation Admmlstratlon

14 CFR Parts 1, 91, 121 125, 129, and
135

{Docket No. 25355; Amdt. Nos. 1-35, 81~
208, 121-201, 125-11, 12917, and 135-29]

RIN 2120-AC34

Traftic Alert-and 00lllsmn Avoidance
System

AGEHWCY: Federal Aviation
Administration (FAA), DOT,

ACTION: Final rule.-

SUMMARY: These amendments require
the installation and use of a Traffic
Alert and Collision Avoidance System .
{TCAS) in large transport type airplanes
and certain turbine powered smaller
airplanes. The TCAS, which uses the Air .
Traffic Control Radar Beacon System
transponder reply from other aircraft,

will provide a collision avoidance
capability that operates independently

of the ground-based Air Traffic Control

(ATC) system, and in areas where there
is no'ATC radar coverage. The Aijrport.
and Airway Safety and Capacity
Expansion Act of 1987 directs the FAA
to require the installation and operation
of TCAS in commercial aircraft flving in
the United States. The intended effect of
this action is to minimize the posmbility
of midair collisions involving air carrier”
airplanes. .

EFFECTIVE DATE: February 9, 1989.

-..Compliance Dates (Where Later Than )

Effective Date):
1. Part 121. TCAS 1 requirement for

. _operations.conducted under Part 121
" 'with more than 30 passenger seals

December 30, 1991, .
2, Part 125. TCAS Il requirement for

operations conducted under Part 125 - - -

with more than 30 passenger seats:
December 30, 1991, : .

3. Part 129. TCAS 1 requlrement for
operations conducted under Part 129
with 10 to 30 passenger seats February
9, 1995. TCAS II requirement for

operations c_onducte&'under Part 129

with more than 30 passenger seats:
December 30, 1991, :
4. Part 135. TCAS 1 requirementt for

" operations conducted under Part 135

with 10'to 3C passenger seats: February
9,1995. -

FOH FURTHER INFORMATION CONTACT:
Frank Rock, Aircraft Engineering
Division, AIR-120, FAA, 800
Indepenidence Avenue SW.,
Washington, DC 20591; Telephone [202]

. 267-9567.

SUPPLEMENTARY INFORMATION:

- Background

R'eg'uiétory H:’s(ow
On August 21, 1987, the Federal
Aviation Administration (FAA) issued

- Notice of Proposed Rulemaking (NPRM)

No. 87-8 (52 FR 32268; August 26, 1987).
The NPRM proposed to armend Parts 91,

121, 125, 129, and 135 to require the.

installation and use of a family of-
Traffic Alert and Collision Avoidance.
Systerns (TCAS) enboard certain
airplanes. as follows:

14 CFR part Appiicability Equipment: Compliance
F. Y| TCAS, s Voluntary
. Large alrplanes ........... TCAS H/Mode 8, 3 years after eHectwe date ..
’ SRRSO IS do ST [ L [« O U 3 years after effective date
12T ittt | Turbine powered airplanesl 10 to 19 passen- | TCAS | 5 years after effective date
ger seats.

Turbine powered/20 ta 30 seats..
| Turhine powered/30 seats or mor

.{ TCAS ll/Mode S..

4 years after effective data

TCAS l/Mode S.........

3 years after efiective date - .

Turbine powered/10 to 19 seats
“Turbine powered/20 saats or more

TCAS 1.,
TCAS II/Mode S

5 years after eflective date.
4 years after eflective date

All comments received in response to
NPRM No. 87-8 were considered in
adopting these amendments. '

On December 30, 1987, the President
of the United States signed the Airport |
and Airway Safety and Capacity
Expansion Act of 1987, which, among
other amendments, amended the Federal.
Aviation Act of 1958, Section 601, by
adding 2 new section {f}, titled

. "Coliision Avoidance Systems.” Title I,
section 203 of that act states:

“SEC, 203. Aircraft Collision Avaidance
Systems .
. “[a) Findings.—Congress finds that-—

{1} the number of near midair collisions is
an indication that additional measures must -
be taken to assure the highest level of air
safety in the United States;

(2) public health and safety reqmrements

" necessitate the timely completion and”
installation of a collision avoidance system
for.use by commercial aircraft flying i in the
United States;

(3} the Traffic Alert and Collision
Aveidance System promises to reduce the
threat to life caused by midair cellisions,

. particularly collisions between general

aviation aircraft and commercial aircraft:
(4} the Traffic Alert and Collision
Avoidance System will succeed only to the
degree that other aircraft posing a collision
threat use gperating transponders with
automatic altitude reporting capability; and
-(5) the Federal Aviation Administration
should continue at a deliberate pace the

_ development of additional technologies,

including the collision avoidance system
known as TCAS III, to ensufe “the safe
separation of aircraft.

“{b} General Rules. —Section 601 1s

amended by adding at the end the following

new subsection:

(£) Collision Avoidance Systems.—

(1) Development and Certification.—

{A) Standards.—The Administrator shall
complete development of the collision -
avoidance system known as TCAS II so that
such system will be operable under visual -

"and instrument flight rules and will be

upgradeable to the performance standards

-applicable to the collision avoidance system
. known as TCASIIL

{B) Schedule.—The Administrator shall
develop and implement a schedule for

- development and certification of the collision

avoxdance‘system known as TCAS Il which .
will result in completion of such certification:
not later than 18 months after the date of the

“enactment of this subsection.

{2) Installation.~—The Administrator shall

" require by regulation that, not [ater than 30

months after the date of certification of the
collision aveidance system known as TCAS

. I, such system be installed and operated on

each civil aircraft which has a maximum
passenger capacily of more than 30'seats and
which is used to provide air transportation of
passengers, including mtrastate air -
transportation of passengers.”

Ajrport and Airway Safety and Capaclty

‘ "Expansion Act of 1987, Pub. L. 100-223,

section 203 (December 30, 1987).

The FAA has informed Congress that
a schedule requiring a “complete”
certification of TCAS II equipment

‘within 18 months ig extremely difficult -

because of the different equipment

‘manufacturer designs to be approved;

the number of different aircraft types

- and models; and the large number of
-commercial carriers requesting.

approval. Currently, the FAR require
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that epesatars apply for a separate
_ supplemental type certificate for each
equipmerrt mamiacterer's'design and -
each type/model afveraft. Since the -
- ultimate goal of Congress is‘clearly the-
actual installation of TCAS, the FAA is

- promu]gatlng this'rule'to. -require the air

. carriers to-install the system prier to the
-~ 48-month everall'deadline. Therefore,
after consideration of the legislation and
the particular citcumstances, the FAA

“concluded that theése-amendments
requiring certification and instaltation of
TCAS within 48 months from the date of
enactment of Pub: L. 100~223 (December

- 30, 1987] consiitute eompliance with that

amendment ta the FA Act. -

Public Law 100-223 alse mandated an

- FAA regulation requiring the use of
alhtude-encodmg transponders in
certain airspace and terminal areas. An-
automati€ altitude-encoding -
transponder. designated as Mode: C [or
Mode S, since all Mode S transponders

mcorporate this feature}, pravides the
air traffic controller with aireraft ‘
altitude in 100-faot increrments. This

information s dlspIayad on the :
controller’s raday screen with the data
black for each tracked aireraft. The -

. information is transmitted autcmatlsally

'in response to radar interrogations of -
the aircraft’s radar transponder, and no ‘

- commemication w:th the pﬂ‘ot is
requited. - -

In response ta Pub L 100—223 and

. previous FAA regulatory proposals, the

agency adopted Amendment 91-203,

Transponder Automatic Altitude

Reporting Copability Réquirément.in ... '_

June 1988 {53 FR 23356, Iune 21,"1988),
The rule requiires the use of a2’ Mode C
transponder for all operations within =~
and above a terminal control area {TCA)
or airport radar service area [ARSA};
‘within 30 miles of a TCA or within 10
miles of certain other girporis; and
above 10,600 feet abuve mean sea level
iMSL).

A-TCAS Il or IlI uhit receives
infarmatiop from, the Mode € -
transponder on a target airgraft The
TCAS unit processes the information to -
provide the pilot of the TCAS airplane.

with altitude information on potentially .

conflicting 4 aircraft and'to provide . .
vertical resolution adviséries (RA's} (to
climb or descend} to avoid the conflict:
Mode C equipment installed on other -
aireraft is the only source of altitude
information for a. TCAS nmt.

Dlscussmn of Comments.

~ Seventy comimenters respcnded to o

- Neotice No. 82-8. Thu‘ty three = .
respondents favor the propesed rule- ta
require TCAS; however, seventeen from

. this group expressed rese:vahons ahant’ .

: possxble

the. phase—m perlod and ten stated that

the final mlemakmg shoufd‘ be
postponec?

" Abreakout of the respondems

showed the following numberof -
commenters by 1nterest ca{egory

Comemal awamm—s fumgn and 13 do-

“mesti¢ carriers )
Public comment—7 general public. 2 state i

representatives, and I CORSUMEr Group..—- - 10
Government agencxes—& foreagn and 2 db- :

mestic_ o3

. 3]

Industry governing bodiss.... sping 7

: hldus!ry[techmcal grﬁupsm.__ VI
Asgsociations _. ey S : I

4

1

Research orgamzatrom...._.._‘..‘_...'....._‘...:.._;.:.....;J.;.

Airframe

,Trammg,’ educational smup s e g

Fotal IR A o ..,.- 70

Pfi ase'—In Permd

'I’hu:ty—ﬁve commenters expressed

- concettr regarding the phase-in permd

for TCAS. Of these, 12 requested an

_xmplementatton time of &years . .

minimuin - up 4o 7 years, with a 5-year -

‘peripd as. the most poptxlar ttmeframe

mentioned. .
“Four commenters. wanted z umform

~ time schedule for installation, tnstead of

the uneven phase-m time pmposed e
the NPFRM.

Only one person. a state guvemm&nt

“ répresentative, mentioned shortening

the phase-in period. That Gommenter
wants TCAS mstalled as soonas -

- Three commenters. mcludmg two

: manufacturers, expressed the opinton
that the proposed deadline could be met.

Public Law 100223 mandated the -
installation and operation of TCAS Ho on
each civil aircraft that has-a passenger -
capacity of mare than 30 seats and that -
is used to provide air transportation of
passengers.including intrastate air
transportation of passengers. The FAA -

- cannot promulgate rolemaking contrary.

to the Public. Law eveninresponse to- .-
public comments to the proposed:rule.

The FAA agreea that !huse aucr&ft

" with 38 passenger seats or less and -

operated under FAR Parts-125 and 135

should not'be required ta havennsfaiTejeI .

a TCAS'IL Part 129 and Past 135"
operators of turbine-powered afreraft
with 1@ to 30 passenger seats wilkbe |
required tohave @ TCAS [ system
mstalled amicperahng ! '

\

Tulermaking showld be postporied until 7 -

- While the techrology required to-build
a TCAS ¥is fully developed, currently,

© there iz o FEAS F-design appraved, and

ne manufacturer has builf @ TCAS I unit.
“There are three or four manufacterers
consideriig the merits of deveIopmg a:
TCAS T-design. One system:is basedon -
a-passive d951gn coneept, another design

"is based on-active interrogation, and a

third concept is & combination of active/
passive. These concepts have not bee’n
developed to a point where it can be -
judged whether any of the concepts- w11!
function as required. Consrdermg the
time required to develop; test, and
obtain appmwal of TCAS Fdesign and -
the time required to-develop production
facilities; caupled with user installation .
and training requirements, theneedto -
altow additiona} calendar ime'became. *
apparent. The additional time reflected -

_ . in this fina} rule provides for the

fabrication, certification; and-
operational evaluation of a TCAS, 1 umt'
pridr te instalation on passenger’
carrying airplanes.” .

In consideration of the absence crf an.
approved: 'FCASI systermn atthis time,  *
the compliance dates for TCAS I T
installation and operdtion-have been -

~extended froni 5 years to 6 years for-
"those aitcraft operating under Parts 125

and 135 with 10-fo 30 passenger seats. ©
Additionally, the FAA will provide test -
data and certain test assistance, and-
will participate with interested
manufacturers and nsers {0 evaluate and

" test TCAS I unts irr accordance with

Technical Standard Qrder {TSO)}-C118,

"~ and participate it & field evaluation of -
- TCAS T anits with Part 135 carriers. © |

Two manufacturers announced

“publicly gt the Adrlines Electranic
- Engineering Commiittee [AEEC}

International Conference o TCAS
Implementation, December 1 and 2, 1987,
that:their productionof TCAS Ii systems
can'be adjosted to accommpodate any air
carrfer installation schedules: -
Postpone Final. Ru[emakmg

Maost commenters stated that.the ﬁnaI* -

the resithts of the Llrmted Installation ™

. tem tests could
Therefore; those comments proposingaz. - Program (LIP) system tests be
extended phase-in time for aircraft with

" 'more than. 30pasaenger seats will not be

_-addressed here.

analyzed. The LIP, which cofitimies tﬁé” _

~ operational evaluation of TCAS IE,

requires analysis and perro&:c reporting
to the FAA. The primary objective of the.
LIP is to evalugte the TCASE .~ -~
preproduction units inair carrier service
using line pifots. Tnited Airlines, the

first airline to apply for' supplemental
type certificate for installation of &
TCAS Il system for'the LIP, completed

“their 6-month evalration-and curréntly

is in the process of completmg thedata .

+. .analysis. During the United evaItratxon T
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. total of 2,086 ﬂight.hours were logged on. -

the two TCAS II equipped airplanes.

The systein generated a total of 933 .
_traffic advisories (TA's} and 68 RA's. -

Northwest Airlines is scheduled to begin
- their LIP.evaluation on or about

~ September 1,1988. Northwest will use
" two. MD 80 alrp]anesw for the evaluatioh.

The FAA believes thatany

fundamental problem -existing would: -

have shown up early’in the LIP program.
. - None has to date, nor has ahy major -

- problem been identified in the Piedmont

-Phase] orlI programs. {The 5-month |
- evalnation of TCAS Il on two Pledmont
Airlines B~727 airplanes between .

- November 1981 and May 1982 is referred
.- these important technical eqmpment -
specifications and operatmnal L

- pracedures, which will result in the safe-

-to.as Piedmont Phase L The primary -
_-objectives of this evaluatioh were to -
assess the operation of TCAS in anair..
carrier operational environment and to
develop an understanding of the .
potential effect of alerts on air camerl,. :
flight operations, flight crews, and ATC:

- .controllers and o the frequency of - -

“alerts and the circumstances under -
-which'they occir.: The operational
evaluation-of TCAS il on'a Piedmont

.- Airlines B-727 au-plane between March
* 1987 and January 1986 is referred toas

* Piedmont Phase IL The primary-

chjectives of this operational ﬂlght

- gvaluation were to.assess the nnpacts of

"TGAS operation on flight crew =
" workload; evaluate the impacts of TCAS
onthe ATC system and individual -
_ controllers; and obtain flight crew’ -
_.comments on the system’s design
. parameters, displays, and uperatmnal
‘procedures. The.evaluation was also™
_desigried to provide additional data-on
the frequency of TCAS alerts and the
_Gircumstances under which TCAS alerts
occur, evaluate the effectivenessof the
flight crew training program, and .
idenitify and resolve ‘equipment
certificationisgues: See' NPRM 87-8)..
- Most non-U.S. commenters expressed
_ .varymg degrees of displeasure at the:
proposed unilateral action of the United
States to mandate the installation and-
use inU.S, a:rspace of a-collision -
* avoidance system in'the absence of
" internationally agreed-ipon tecbmca!
specifications and operational
procedures far such.an important'
. -system. These internatienal standards;
‘normally developed, through the vehicle
. .of the International Civil Aviation -
Orgamzatlon {ICAO} for equipment such
as.this prior to introduction into the
international aviation system, are
_. designed to insure equipment . -
"interoperability-and avaid equipage

redundarncy, Hence, most foreign- ..~ -

observers would like to see the US. ©
equipage/use requirement delayed.and,
at the very least, its applicationto - -

foreign operators under 14 CFR Part 129

delayed until such international
standards are in pIace (currently

.expected to oceur in late 1990) and a '

sufficient period of time is permitted for
system acquisition and installation.. -
With regard to the présent status of
the effort to standardize the Airborne
Collision Avoidance System [ACAS— .
the international equivalent of the U.S,
TCAS), ICAO is relying on the services .

- of technical and operational experts

provided by 15 countries and'4 - |
international orgamzahons——orgamzed
into the Secondary Surveillance Radar -
Improvements and Collision Avoidance
Systems Panel (SICASP)-—~to develop-

and efficient use of this system
mtematmnaliy United States

. participation in this effort has been very -

agtive and has included the FAA, the )

National Aeronautics and Space - -
! Admmxstratmn (NASA), 1.8, industry
_ groups, and’ FAA’s two major TCAS -

contractors, MITRE and Lincoln Labs.

- At the behest of U.S. and other .
" participarits, a concerted effort is being
v made b_v this group to complete its work -
* at a spring 1989 meeting, at which time

proposed-ACAS intem_ational standards
will be-presented to ICAQ's Air - -

*" Navigation Commissionand Council for i
final review and approval. Assuming no .

unexpected. difficulties materialize

. during this review process, t the most’

critical .changes to ICAO documents— .
the technical ACAS equipment.
specifications in ICAO Annex 10—
should become applicable
internationally in late1990.

Four commenters mentioned
postponing the rule until afterthe Radw
Technical Commission for Aeronautics
(RTCA) Minimum Operational
Performantce Standards (MOPS) changes
&6 and 7 were complete and Aeronautical
Radio Inc. (ARINC) specifications were

in final form. The RTCA MOPS, change -

6, wag not completed in time for -
publication in TSO C~119; TCAS I;
therefore, the TSO reférences FAA -
Report No. DOT/FAA/SA-88/3,
Required Modifications to the Traffic -
Alert.and Collision Avoidance System
(TCAS II)-Minimum Operatioral -

Performance Standards (MOPS). When .

change 6'is approved by the RTCA -
Council, the TSO will be revised to
reference RTCA DO-185 changes 1
through 6. Change 7 is not requlred for
FAA approval.

One manufacturer recommended

. delaying the rule and holding the-docket

open until the LIP is finished and ail
reports are made- ava_xlable and the"

MITRE report 87Wo000157 is released
and reviewed: The United Airlines LIP
report has-been completed and made -
available inf the docket. The Mitre report
87W000157 was rev1sed and adopled in -
the TSO. ‘
- Public law 100-223, section 203, does

" not perniit compllance dates for TCAS I

later than those adopted in this rule, and
the FAA could not consider comments
requestmg later dates. ‘

'Tecbmaal D:scusswn i

Thxrty—three commenters mcluded a

' d.lscussmn of TCAS, ACAS, Mode S,

Mode C. or ATC technologies in their

‘comments; Many.in this group expressed

the opinion that the techrielogy still

*' needed to be "ﬁne tuned" before

implementation, The FAA has provided

", for fine tuning of TCAS through the
RTCA 5C=147 committee working

grotips. The RTCA MOPS change 6 will

- contain additional finie tuning features,

including mmphﬁcatmn of the TCAS-to-
TCAS coordindtion process, ehmlnatlon\
of the advisory invalid indication, and _
many other recommendations., .

One commenter. postulated that the -

. requirements for all aircraft to have

*active TCAS systems would overload . .

- and violate the FAA's.own requirement ,
.of limiting radio use for TCAS purposes .
“'to 1 percent of the total i usageof the

frequency. that TCAS would operate
on.” This [ssue is not new. It was

" identified 4s one of the main . R
development’ Juestions when. in1982-"

84, the Beacon Collision Avoidance .
System [BCAS) deswn was extended to
TCAS by increasing the ability to
operate effectively under high density
conditions. In the Lincoln Labaratory.
report that documents this development
effort, “TCAS II: Design and Validation

- of the ngh-Trafﬁc-Densxty Surveillance-

Subsystem,” this issue is clearly .-
identified. [ATC—128, Feb-85, pages 2-6
to 2-9).

The TCAS ILincludes a provision
called “Interference Limiting,” the

- purpose.of which-is to-insure that TCAS- .
" . transmissions will not cause'any” :
- degradation of any other systems:

operating in the 1030/1090 MHz
frequency bands. During the TCAS

" development, it was recognized that a

number of possible interference - .
mechanisms needed to be considered:
(1) Reception of TCAS interrogations by
transponders, (2) reception of TCAS "~
replies by ground-based ATCRBS -

.- equipment, and (3) self-suppréssion of

the transponders on the TCAS aircraft.
It was decided to place limits on TCAS
transmissions in‘such a way as to give:
“TCAS a.low pridrity in these frequency -
bands, In doing-this, a rather severe
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hmlt of 2 percent was adopted as: the
maximum interference that can be
contributed by all of the TCAS
transmissions in a given area. The B
- Interference Limiting standards were
initially determined analytically from
basic principles of pbysics. It was found
that a relatively simple model could be
impleménted to provide the ability to
- adapt to any given.density 'of aircraft
and any percentage that are TCAS
equipped. Subsequently; the interference
limiting design was assessed by alarge
interference:simulation of the 1830/1000-
- MHz bands. This simulation study was
conducted by the Electromagnetic
Compatibility Analysis Center {(ECAC],
making use of their experience in
assessing many other.similar -
interference issues; The simulation -
included a large number of aircraft, each

with a given flight path, acting together -

with'a large number of ground-based
interrogators, with power levels, -
beamwidths, and oiher characteristics
relating to operating conditions

_ predmted far the 1995 timeframe. Two
‘main conclusions resulted from this
-study. One was that the 2 percent
interference allocation for TCAS was
not exceeded. The other was that radio
transmissions attributable:to TCAS.
were completely insignificant in‘their
effects on the performanice of the -

ground-based ATCRBS ‘equipment. Asa

result of this analysis and testing, the .
FAA concluded that there will not be a
frequency interference problem.
One mamifacturer submitted the
: followmg comments not prewously
addressed
Comment: Eqmpment designs tested

-to date have notrepresented: produohon

TCAS I équipment. Representative
eqiipment must be tested so that its
acceptability in service can be assessed.
Logic included in equipment tested, or to
"be tested (LIP), does notinelude = -~
correctivé logic for “Altitude Crossover”
or-"TCAS-Invalid” deficiencies.

FAA:response: The FAA will oorrduct

" flight tests of productionunits-to .
validate the corrective logic."

- Comment: Display requirements for .
“Glass'Cockpits” will not be defined
before mid-1988,

FAA response: The FAA defi ned and

. issued chsplay requirements for “Glass
. Cockpits' in an advisory.circular (AC)

* entitled Airworthiness and Operational -

. Approval of Traffic Alert and Collision . -
-Avoidance Systems (TCAS.H)-arid Mode ..
-8 Tmnspaeo‘ers, AGNo -"20—“131; Gctober :

38,1988 - .

Gomment. Cerbﬁcauon reqmrements

_ ana_Iysm. simulation, and ﬂrght test are
‘not.adequately defined, norisa flight- -

specified.-

L reqmrements spemfied in the TSO wﬂI

FAA response As prewously

. mentioned, AC No.:20-131 was:
" - published on October 3, 1988. lt

proposes acceptable’ cert1f1cat1on _
criteria. The TCAS Il system mustbe
certified to the essential level, ‘and the
software programs to level z of RTCA
DO-178A. :

Commient: Certifi catmn reqmrements
for comphance with foreign regulatory
agency requirements.for TCAS'
deactivation are unknown, -

- FAA response: There'is a possrbihty
that a forelgn government may-request a
U:S. TCAS-equipped airplane to -
deactivate the TCAS system, which is -
provided for in the TCAS equipment
standards. Section 91.1 of the FAR's . .

- provides for.compliance with the-foreign

government regulatory. requirements.

.Comment; Certification requiréments - .

for U.S. carriers with aitplanes = . -
dedlcated to service abroad such asPan
Am, are unknown, ..

FAA response: Public Law 100—223
requires installation “on each cnnl
aircraft which has 8 maximum -
passenger cap&orty of more than 30 -

.. seats-and which-is usedto promde air.
_ .transportatxon of passengers. ..

2J-An
air carrier operator who_expenences o
‘hardship due to this regilation may

" petition for an exemption under seoﬁon :

601 of the FA Act of 1958, .
Camment: The means of ; prowdmg
integrated TA’s.and RA’s on clder
airplanes without color weather radar
displays: ‘has, not heen econormcelly
-addressed. -
. FAA response' The FAA mmlmu:m

require only a minimum of a three—target
display Any display beyond this
minimum will be evaluated at the time
of certification.

Comment: Required crew response to

- TA’s and RA’s should be: specxfieﬂ For

TCAS tobe effective, a standard
mandatoty response isnecéssary.

. FAA response: The FAA“.’does-not--? N
believe that'a mandatory response to°

‘TA's orRA’s'is necessary er .- -~ '

appropriate. The AC for TCASH -

certification and operation- [AC No 20—
131; Octeber 3, 1988] addresses crew
training objectives. - :

iMoa’e [*8

. Five commenters addressed the 1ssue-, -
- of using Mode:C. Generally, the. - )
Jrespondents expressed the opmmn tb.at :

Part 125 airerait should be allowed:to.
use Mode.C.as-an aliernative to the

- "TCASILsystem,as the TCAS: eqmpment
. costs would be prohibitive for such a.
- - class of operator, As previously -
. crmcahty level for. TCAS II cemﬁcanon - :
; ... aircraft is configured for 30 passenger

mentioned;if the Part 125 operator‘s

. commltments -

seats or less. then that a1roraft is exernpt_
from: the. TCAS reqmrement o ’

ICAO/PART 129 Foreign Cdrriers . ':-"

The ma]onty of comments menttomng
ICAQ (15)-suggest that the FAA should:
coordinate TCAS implementatmn with- -
Standards and Recommended Pra’ctices
(SARPS) forinternational . -~ .- -
standardization. A standard for. an
ACAS generated by ICAO is espemally A
unportant to foreign carriers. The FAA
is actively participating with various .

- ICAQ technical groups through SIGASP.

in an effort to generate this standard.
The SICASP group will have been -
provrded all FAA data concemmg
TCAS. L .
- QOf. the comments addressing only the
issue of TCAS implementation in Part
129 axroraft_ two-are against; two are_fo_r, B
and three request additional timeto.. .~
comply. Public'law 100-223 ‘did not
exempt foreign air carrier opérations. L
within 11S. airspace; from TCASII

- requirements. The Congressmnal fmd’ng

states that public health and safety
requirethents necessitate the. tlmely
conipletionand.installation ofa ... .~
collisiont avoidance system for use. by

_commercial aircraft flyring in the United

States. However, the FAA is extending - -
‘the compliance time from 5 to 6 years for

.airplanes with 10-to 30 seats. 'These

operators may elect {o.install TCAS E 11,
or IH. If they install a TCAS I or T unit,.
it must be competible,witlr TSO.C+119:
Foreign air-carrier aircraft with.more:. :
than 30 passenger.seats-will be required.:
to. have installed and cperating a: TCAS :

- . IM-system; compaﬁble with TSQ.C=118, -

when operating in the Umted States
after December 30, 1991." i

Upgrade TCAS Il to rcasm_ fi;,, -

In responding to the issue nf :
upgrading TCAS I to TCAS 111, most _

.. comments addressed the need for -

clarification. The respondents: stated 4
that the implied requirement for

- upgrading-was.questionable. and,should o

be more definitive. The upgradinghas - -
the support of one manufactufer, and .
another is supportive of the idea to.
require that TCAS.HI include'thie same
operational-criteria. that will be tsed for
TCAS II. Onie manufacturer stated that :
the “incentive to provide TCAS I
growth is tec vague to Jnstzfy ecenomic:

~Although the. FAA,has not reqmred or" :
proposed a compliance date for”TCAS . /-
11, it will continue to develop, test:and -
evaluate TCAS Il end provide data and
technical support to RTCA for: - -
development of a TCAS It MOPBS
Although the FAA may support B
particular desrgn for teshng, itismore - .
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important’ that it fosters the

development of the MOPS. The FAA

- continues to support a LIP for TCAS 111
" Other than the air:to-dir coérdination

-logic, the manufacturer has freedom of
desngn of the TCAS systems The FAA
agrees with the commenter who =~
expressed concerns regarding the, .

.interoperability of TCAS Il and Ii. The
TCAS II design shall not precIude the
upgradeability to, rior the
intereperability of, TCAS Ii and III 'I‘hts
rule does not mandate a TCASIII - .

system. New rulemakmg ‘would have to -

be injtiated for the reqmrement of TCAS
B 11 R ‘ .

Tmmmg ‘

Eight commenters were évenly .
divided concerring the need for
standardized training prior to TCAS n

- 1mplementatlon ‘Those who favor .~
training Tequirements want trammg o,

-focus on end-level performance, and do -

" not believe that a specifi¢ technigue is

important. Training should focus.also.on.

| difficulties involving the’ upgrade from
TCAS Il to TCAS IIL. The FAA intended
the training requiréments proposed in-

the NPRM 16 be-training ob]ectwes. and

the téaining program'may net
- necessarily bé limited to the propesed. .
*-items. The trammg items, as proposed,

“appear.in ACNo. 20-131 dated: October
3;1988. The AC prescnbes a‘means, but -

not the only means, of; complymg with
the regulatory requlrements -

' Adwsorjr Czrcu]ar

" to publish'AC's regarding the' TCAS

© system. Domesticindustries that =
.. respended to this issue requested: thit

“such a circular be published 24 months
in advance.of the rule adoption. The °
FAA publishied ACNo. 20-131 on

. October 3; 1988, to provide gutdance for. ‘

the installation and operatmnal
' ,approval ‘of’ TCAS oL ’

Pmduct Lmbmty .
- "Several oommenters, some foretc,n.

addressed theissue of product hablllty g

The cornmenters sugc,ested that, as a -

result of the FAA'd requirement.to- .

install & system designed and developed_
. by the FAA, the Government will be, -

. subject to product- habthtyclalms for -
“use of TCAS equipment. Some
-corimenters further requested that the-

. FAA voluntarily indempify the reguiated‘

' operators from such liability.
- .The FAA considers the TCAS:

_ reqmrement similar to other” operetmg
requirements involving the use of . .
‘certain eguipment, and the- agencyjd es

" ‘not consider it necessary or benéficial to;

. make any speotal provision for habthty

requirementin another rulemaking:

clatms agamst the Govemment or .
regulated operators o \

A pp]:aab:]zty

‘Thirty-six commenters addressed thls ‘

issue, Fourof the: comments were sent

. by privaté individuals, nine were sent
. by foreign agencies, and the remainder
- were submitted by domestic {U.S.)

industries. The primary concern . . .-
expressed was that TCAS 1 should be

required for Part 135 operators, but not

TCAS II. Many cotnmenters expressed

the opinion that there is no ]ustlf cation

for-the use of the TCAS system over .

~pther collision aveidance systems. As .

previously stated, the FAA relaxed. the -
TCAS reqmrement and compliance

times proposed iil the NPRM for Part 135

operators. Addltxonalty, the FAA will
evaluate passive/ active ’I‘CAS 1 '

" systems. :

. Foreign o'perators stated that it was -
necessary-to continue to allow ATCRBS

‘to be used, due to the cost of mstalhno

and 'operating Mode S; aiid that'the -

installation of the TCAS system should ;

be limited to new U.S:registered -

" aircraft. Many comments-addressed the ]

need for uniform instaltation of the -
TCAS system, and a few respondents

- expressed the opiniofi ‘that Mode C*-
. should be'mandatory in all afrcraft:-

The FAA addressed the Mode C

action, "Transpbrders With: Autematlc

- Altitude. Reportmg Capability -
. Requirement,” Amendment No. 91-203
-.(53 FR-23356; June- 21, 1988). Mode Sis a-

‘Five commieriters’ add,ressed the need + pecessary component of TEASIL The-

Mode § air-to-air data link provides

. TCAS Il with the coordination:
o procedures necessary for the proper RA
. it a TCASto TCAS conflict, The TCAS |

does not require a Mode S tranqponder

""" ta be installed.

The introduction of TCAS T and 11 is.

‘expected to reduce substantially the -~

threat of midair collision. To-equip: only
new U:S.-registered aircraft. would be ..
inconsistent with the requirements of

.. -Pub. L. 100-223 and would delay the
. benefits of a TCAS program. A high . .-
- degree of protection can be realized for g

those operators with the expanded
requirement for Mode C in general -
aviation‘aircraft and TCAS 1L in air..

" carrier alrcraft ‘Concerns were ‘raised
- about the sizé, weight, and interfacing of

the new equipment, and some comments

“cited the need to test representat_we
‘equtpment to:: assess its service

"+ acceptability. Some: commenters stated o
. % that the display of aircraft wasan .

essential. component in the: Mlmmuin

- Equipment List (MEL) The'FAA
promulgates minifium’ standards and..

evaluates manufacturers’ designs to

. those standards ‘Size,’ wetght and *

mterface are market place decisions.
Service acceptabthty will be assessed in
that the system is compatible with other
TCAS designs with respect to -
coordination logic and human factor -
considerations. The FAA evaluates: the -
display systems for minimum -
requirements-and Tunctional .-

- compatibility during the oernfwdtxon
- evaluation in the aircraft. . :

. Ning commenters expressed concerns
relative to Part 125 eircraft. Four of °

these respondents stated that Part125
" airgraft should be exempt from the rule s
‘or be allowed-to-maintain the exzstmg
. ATCRBS systein: requlrements The

Congressional'mandate covers all’,

- commercial aircraft with passenger ‘

 seating configuration of more than 30*
‘seats. With respect to aircraft with 30~
‘seats or less, the FAA ; agrees.with the

comrments. ‘Under the rule adopted,
thosé aircraft operating under the
provisions ‘of Part 125in nionrevenue |
passenger sefvice; with passenger seat
configuration of 30 seats.or less, will not -
be required to have a TCAS system U
installed. " . .

Include All Awat;an :

Fxfteen oommenters stated that the
only way to ensure maxinmum
effectiveness of thé proposed TCAS .

- system is to extend the requirement to
. include Pdrt 125, Part 129, Part 135, and .

military aviation aircraft. The fina rule

. does include aircraft operatmg under . .
* these parts to varying degrees, but it . -

does not apply to military aircraft. . .-
However, the.U.S. Navy is studymg the
feasibility of using TCAS 1 on military
trainers, and the FAA is cooperating-

‘with the Navy to'pursue certification of
a passive/active system for. the Navy T- :

34C trainer aircraft, -
One commenter, queshoned whether
the rule is to apply to air cargo carriers.
The Part 121 rule specifically addresses.
aircraft with passenger configuration of
more than 30 seats; However, if there is

- a split cargo/passenger. aircraft with -

moate than 30 seats, the airplane must

“havea TCASII installed; 10'to 30 seats,
- -the airplane must have at least a TCAS1

installed. However, the FAA'willnot . ..
require installation of a TCAS on a large

- combination cargo/passenger airplane
- simply because of the capability for

increasing passenger capacity, if the

 aircraft is niot operated w:th 10 or more :

passgnger seats. - .
One-comnienter suggested 1ssumg a -
supplemental NPRM that airworthiness’

. regulations be amended to require = -
o TCAS and to adjust the requirement of -
-~ Section 25.1309'to recognize the value of
- . TCAS in teducing overall risk: The:FAA
"does not believe this is necessary inthat = -
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all Part 25 alrcraft are not. reqmred to

have TCAS Il installed aocordmg to the :

operating rules: .-
FAA Responszbr!;ty

Several comments received exp.ressed

a.desire that configuration of the :
Collision Avoidance System (CAS) <
software be the responsibility of the -
FAA. The FAA does conirol the |
configuration of the CAS logic software
by requirements in the TSOand . .-
subsequent installation’approval. To -
charige the software of the CAS logic . -
wotld require the TSO holder to apply
to_the FAA for approval of a major-

change to the original approved design - .

‘data. Deviations [major changes)to
TS50's are only approved by the Alrcraft
Engmeenngl)msmn of the Office of
A:rworthmess in Washmgion, Dc. .

© . Pilot Immumty fer TCAS

There are séveral commenters who
desire the FAA to grant blanket
immunity to pilots.for following or -
failing to follow-an RA from the TCAS. -
‘The FAA canniot support this proposal
from the industry for the followmg
reasons:

~'(a} The ptlot will always be ult}mateiy

- responsible for his/her actions and must

¢ ‘be held accountable forr them.: In the
* case of TCAS, there'is'ng doubt that -

“there may be instances where the ptlot
-will be “off-altitnde” iniresporisetoa

TCAS-generated RA, and may indeed be .
. involved in a near'midair collision or an
- actuakcollision. During the review

process of the incident, as in all- .
incidents, all factors will be considered,
ineluding the factors that are TCAS:

related, and a déterthination made. This

is the-only positien that the FAA can

take on this matter and it must be made

clear fo all operators of TCAS:: T
(b} The FAA has never granted

blanket imminity to flighterews’ for any i

operation regardless of the criticality of.
that operation. There is 1o legal =~ '

precedent for granting such broad relief

from responsibility. Section'91.3 of the
. 'FAR states, “The pilot in command of an:
aircraft is directly responsible for, and is

the fina] duthority as to, the operation of -

" ‘that aircraft.” Introducing TCAS into the
National Airspace System does. nothmg )
to change this regulation. .

Every consideration will be gwen to ¢
the flightcrew in the review process for -

" TCAS-related incidents. All factors wilk
be thoreughly réviewed and

determmatlon made: as to responsabzhty :

Avi otzofr Trust Fzmd

One commenter expressed the oplmon
that the FAA would be well advised to
. use the Aviation Trust Fund to upgrade -

and unprove the ex13tmg ATC system. -

:  alternate systems to TCAS. -

) \Thls comment is OutSIde the scope of

this NPRM.” .
Economic C’ons_rdemtmns S
Of the 32 comments recewed ;

'mentlomng economic considerations, - .
‘only two respondents, both elected..

govem.ment representatwes, were of the
opinion that the cost involved fs
minimal. Most commented that the .

“gconomic impact is not adequately

addressed. Specific concerns voiced
include those from small operators who
believe they will be forced.out of . -

-~ business, and large airlines who believe

- that the upgrade ftom TCAS I to ’I‘CAS .

- I will be costly. As previousty: :
mentioned, the FAA relaxed the time for
-compliatice for airplanes havinga

- seating capacity of 10:to 30 passenger -

seats. This change will: definitely reduce
the economic impact on small operators:
Four comienters proposed less costly

‘In the NPRM the FAA. agreed [ SNEEE
consider passive versus active TCAST

" systems as long ds the:applica'r_lt can
. demonstrate that the passive system::

provzdes the equivalent level of safety

received no valid data to show thata’
passive TCAS I can meet the safety -
intent of the rule, so this final-action
assumes an active TCAS I.1f passive

TCAS I can be demonstrated to. meet the

rule, than the FAA would-be'amenable

 to follow-on regulatory action to aﬁow '
- itsuse.’ '
" The FAA does not expect 1o mandate )
TCAS III at this time."The economic’

considerations for TCAS Ware: -~
discussed in the regulatory mlpact
analysis summary. - .-

' Other Camments Not Prewousfy
' Addressed :

One manufacturer suggested. new
standards for automatic altitude”

- reporting:be required similar fo an ATA .
petition dated' March 25, 1086. AIthough i

the FAA would have to agree that -

reduced altitude error does increase: the

accuracy of the projected flight path of

- the intruder aircraft during TCAS” .
- tracking, the safety analysis done on the )

currenf-altitide encoder errors. would

. conclude safe TCAS operation.
One commenter was concerned that

there was.no data od the performance
characteristics of TCAS T in h.tgh wing

- with engines mounted on the wing. The v
FAA does not have apy information or

data that indicates there will be.any

. adverse‘effect of TCAS opeération on -

these a:.rcraft. However, the FAA will’
conduct in-gervice evaluattons in-such. -
aircraft to obtain systeni performarnce .-
and au'craft performance mformat:on

“within the NAS and its many -

‘procedures. Consequently; awide.

One commenter, ]ames Pape, was
critical of the FAA’s TCAS program and
supported an ACAS unit iot depenident .
on radar transponders. Pope alleged that

- 770 lives have been lost in ACAS-

preventable midair ¢ollisions during the :
development of TCAS. This commenter
asserts that NPRM 87-8 mustbe .
promptly withdrawmand. Immed}ate L
action taken by FAA to certify the e
proven and ready-to-go- ACAS. -

.- This commenter has previonsly made
these same allegations 1o the FAA -
which were subsequently inveshgated
on.two occasions by the:General..
Accounting Office and found tobe

" without basis. The FAA believes that it
‘has previously provided detailed -

answets to the commenter’s a}leganons,

. and does.not believe it {s necessaryito.
- give an‘indepth analys:s here, Anyone. -
.w1shmg a copy of the investigative.

reports can contact the person’ ?denhf‘ od

- under the section, “FOR’ FU.RTHER
'INFORMATION‘ com:ucr o

D}scusszan ofRufe o

" The FAA currentiy ope::ates a-

B complex network of facilities and
- as active TCAS 1L Fo date, the FAA has -

subsystems designed to ensure the: safe
and efficierit operation of the Nahonal ‘
Airspace System (NAS]. Operatmns .

components are governed by.an. array. _of -
Federal AwahonReguIatlons {FAR) and .

variety of facilities and sefvices are. ..
available. Nevertheless, the' pnmax;y
function of separating aircraftis. = =

* - predicated on the fundamental concepts :
- of ground-hased control.and the see- L

and-avoid’ respons1b1hty of Lh,e
flightcrew.- -
Under the. see-and—avold conce pt.. the :
level of safety is related to the ability.of .
pilots, individually and collectively, to- -
detect and avoid: enoounte;:s ‘with-other. -
aircraft. Although common sense and, .
the FAR require continuous.adherence ...
to the principles of see-and-avoid, the - "
concept does have limitations. The -
pilot's ability to acque. aircraft wsuaﬂy .
on collision courses:is reduced under. :

. heavy workload conditions, in-areas oE

high traffic.densities; and when the e
aircraft is in condmons of poor
visibility.. o

The second ﬂmdamental ooncept
upon which the -separation of an:craft is :
predicated is ground-based control.:
Through the issuance of mstructzons,
clearances, and advisories, air trafﬁc Ci

- controliers ensure that pmcnbed
" separation standards are applied ..
_between: au'craft ‘Since-these ' . 7.
* instrigtions are based on known and

projected flight information, this. system .

" does not rely totally on the pﬂot 5 ability ..
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* to acquire trgffic-visually to'achieve
acceptable levels of safety.In some -

“segments of the NAS, such as terminal -
control areas, positive control is- -

+ exercised, and operations in such’.

airspace are conducted inder ATC

instrirctions. A terminal radar service

area is an'example of upgrading of the:

see-and-avoid conceptand represents a

complex control environiient, since both

-controlled and uncontrolled aircraft are -

. operating inthe area. The-overall -

. collision avoidance system design must::

" .address the unique problems of such a

. mixed traffic environment. -
.. The FAA’s approach to TCAS is. to
- ;'enoourage the development of & famlly :

of.onboard collision avoidance. systems, -
., to'demonstrate the operational and -

technicat: feasxblhty of the'concept, and
to supportithe development of nahonal/ _

. ‘international standards-for the - .

. - equipmeng. Aprmclpal ob]ectwe of the .
"TCAS: approach is to prov1de a range. of .

g although not providing an'RA, does

" gollision avoidance equipment ©
alternatives for the full spectrum of - -

. airspace users ranging from-small -

“airplanes to large tfrahsport. ca.tegory

" -airplane. The: TCAS Program consists’ of.

the-following three. firogram elements
TCAS I, which provides only. TA's; *

.in the vertical'plané only; and TCAS: III
‘which provides TA's:and RA’§ in both
_the vertical and the horizontal planes: -
‘On:December.30; 1087, the: Pr931dent
! ofthe United States sigried Pub. L. 100~ :
. 223 which-among other provisions,

. amended the FA Act of 1958, Seotlon g

601, by adding-a hew paragraph -
‘entitled “Collision Avoidance Systems ”

- _Thls new section. requires TCASIf on. _—

. “eack civil aircraft which has a )

- maximum passenger capacity.of more.

. than 30 seats.and which is-used to. .
‘provide:air transportatlon of passengers,

1_nc1_udmg 1intrastate-airtransportation of _

passengers." The:amendment does not.
provide for-the-exception of any . class of
civil operation or operator, U.S. or
‘forelgn, from the basic rule. . . :
: *The rule adopted provrdes for the

. installation.of appropriate- TCAS uhnits-

Con arrplanes used in commercial air

- -carrier, selected air taxi/commuter =
operations, and en alrplanes nsed by
foreign carriers flying in the U.S:

" airspace. The’ categories of commercra! :

aircraft for which TCAS | or T'will be
required are based on the provisions of -

Pub. L; 100-223.and on-the relative speed :

of thie aircraft, the size’ of the alroraft.
and the number of passengers per’ " .
“aircraft who would beneflt from ’I‘CAS
. installation, ~

Aijrcraft’ operatmg eonuswely under
‘Part 91; General Operating and Flight -

e Rules, dre-not requiredto have' mstalled :
- US. airspace after December'30, 1091. -

..any TCAS equipment. However, ifan

N

' reporting). If the intruder aircraft is: :
“Moade C- or Mode S-equipped; the. TCAS
‘T-unit should also. display-altitude, which -

_' pilot to.visually acqmre the threat -
- aircraft.and take-evasive-action if .
« necessary. Although the RTCA MOPS
. ‘has been approved for TCAS L no.
_ -;' . system has been built to date. 'I‘he FAA -
TCAS I, which provides TA's and RA's . believes that development of collision.
- avoidance equtpment that ¢can'meet the -
. TCAS IMOPS is well within the state of. .
the art for | eequipment manufacturers and
. that adequate quantitie
“-commuter/air taxi fleet can:be .
-~ manufactured and mstalled dunng the o
~ time penod presonbed

operator or ownet elects tor mstall ‘a -
TCAS unit, the system must be FAA -
approved and operated accordingto -

“gystem installed must be shown to

. operate in the ATC systemand in-
coordination with other: FAA approved :
--active TCAS systems.” :

»* Part 135 commuter.and air taxt _
operators. of turbine powered airplanes-
with 10 to 30 passenger seats will be -

_ required to install.a TCAS I'system to- -
_‘provide'TA's from other transponder-": - -
i equlpped airtraft. These: advisories e

“should give bearing and distance from -

the TGAS-equipped alrplane in-the case
where the other-aircraft have onIy a-
Mode A transponder {no-altitude :

prowdes the pllot a sectorbothin the, -
vertical'as well ag the horizontal plane '
to look for the threat-aircraft. TCAS 1,

provide sufficient alertmg tima for the

supply the

_“Part 135 operators. of 10 to 30
‘ passenger seat turbine powered . . .
airplanes are reqmred 1o have 1nstalled

. aTCAST within 6 years after the
“effective date of the rule. Installation of

TCAS 1 does not require the mstallatron
of a Mdde Stransponder. -
- Part121 and 125 operators of large

“airplanes of more than 30 séats are

required to have TCAS Il and Mode S

installed and operating by Deoember 30,
© 1991 Thése opetators may ‘wishto .

upgrade to TCAS Il units when they '
become: avdilable. Much researchis

" Necessary to develop TCASTH to thie - :
“ point that it can’be type’ certificated: The .
abzllty to produce operatmnal TCAS III :

umts is many'years’ away
Part 129 foreign air-carrier operators
of turbine powered- airplaries with

passenger seating confignrations 6f 10 to”

30 are required to have instélled-and -

- operatmg aTCASI when operating in”

U.S: airspace 6 yedts after the effeotwe -

: 'i date of this rile. Foreign ‘air carrier™

© . Operators of alrplanes with' more than 30°
~passengersealts are required to-have ™

installed ahd operating a TCAS1l'and’
Mode S transporider when operating i m

-Tl'e FAA belleves that this fmaI rule o
~ will encourage affected foreign airplane
- operators, and their airworthiness
. "FAA prescribed procedures. The- TCAS .

authorities, to become familiar with the
associated TSO's-and RTCA" documents

* that form.the basis of appréval and

manufactire of a TCAS approved by the :

‘FAA. The TCAS systems dpproved by .
. foreign airworthiness authorities must

be compatible with and. perform ‘with

" the FAA-approved TCAS, transponders.
. and ATC system when operatmg in_

United States -dirspace. .
“Where, the Tulés require a TCAS I orH-

: _umt the intended minimum TCAS umts
'~ are thase ooranymg withithe .~ ..
: requlrements of TSO. C-118.and TSO, C—- '

119 as. approprrate, W1th the exceptlon of

- Part 129 foreign air carrier operators.. ...
‘Where the rule speolfies an‘approved..

TCAS, the installer may elect TCASL I, -

" or IIl. Where the rule requires @ TCAS I,
. the mstaIIer may. eléct TCASH or IIL
‘There is no tequirement, at thig time, for .

the installation of a TCASHI system. -

- The TCAS HI'systen is being developed. -

to erhance the basic TCAS II system by
providing a more accurate surveﬂlanoe ‘

L oapabd:ty and alternative escape. -,
. imaneiiver selection in the horizontal:

plane. The FAA can envision-that some -
operators may want to-update- theu' _

. TCAS Hamits to TCAS Til when

avallable ‘The required: TCAS I1I. syotem
design as. ‘will be defined in'the " .

.applicable’TSO and MOPS will pernut
- the upgrading of a TCAS H unit to.a” == ..
- TCAS HI; In the-applicable standards for .

TCAS 1L, whenever a choice exists - e
. between TCAS II and TCAS.II elements

(i.e., anterina, etc.}, the TCAS T element
will be specified in the TSO and MOPS. .
The FAA is’committed to support the
development of TCAS III.-Any . :
rulemaking concerning mandatory use of o

-TCAS TH will be handled separately
" from this rulernakmg

Flight Manual Requmsmen ts cmd
.Opemtronol Approvo! o

“Where thetule reqmres TCAS to be
used in air carrier-service,' operahonal

‘ approval miuit be obtaired from. the -

‘FAA at the time that certification (TC or

STC). application is made: The apphoant '

" must-$ubmit for-approval ﬂxght crew:

" qualification, training program, and .
'"TCAS indperative itemg'to be: moluded

in the appropriate Master Mmunum

. .Equlpment Eist:

Techmcol Standard Order

The RTCA Special Committee SC—147'
has developed RTCA Document DO~ -

187, Mintmum'Operational Pérformance
‘Standards {MOPS} for ‘An Active Traffic .
- Alert'and Collision:Avoidance’ System I~

(thve TCAS 1}.‘1‘111& document forms.
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 the'basis of a TSO that w111 permit the -
active TCAS 1 to be manufactured under
_the TSO approvalsystem.: .
The RTCA Document DO-185, -
Volume I-and 11, ‘Changes 1. thru's,
Minimum.Operational Performance
- Standards for Traffic Alertand ..,
. Collision Avoidance System [TCAS)
"Airborne Equipment and FAA Report’
No.DOT/FAA/SA-88/3, Required .
Modifications to the Traffic Alert.and .

Collision Avoidance System TCAS m.

‘Minimum Operational Performance

Standards {MOPS] set forth standards -

. for TCASII- equlpmenf These

TS8O approval system: The TCAS HI
- MOPS will be a new RTCA document: -

separate from DO-185 but will identify. a.

system functlonally compat:b]e and -
.interchangeable with TCAS II.:The three
TCAS systems [, II, and Il willbe -
" identified under the TSO system by
different TSO numbers. Concurrent with
the publication of this rule, the FAA is .
-publishing TCAS 1 and FCAS 1L TSO s
defining the" mlmmum standards for -
such units. ;
While FAA research ta date, has

focused on:an‘active TCAS I, it has been
suggested by some people that a passive .
‘(listen only) device may be able to meet .

the same objective intended by the
- active TCAS T units, Whiile this
regulatory action'on a TCASITSO: -

presupposes an active TCAS I, the FAA v

- wishes to'go-on tecord as not being ..
-opposed toa passive' TCAS 1, ag long as
' it meets the same safetv ob]ectwes of.
DO-97. : ,

TCAS Tmmmg Requuements :

The introduction of TCAS inte
revenue service need have little impact
on the existing regulations regandmg
required crew training, and therefore
should not require a change tothe
existing trammg reqmrements As
specified in'§ 121.401, a Part 121
certificate holder is Fequired to .

establish, obtain the appropriate initial .

and final approval of, and providea
training program that meets the:

_  Tequirements.of Part 121, Subpart N, am:l..
+insure that each crewmember is :

* adequately trained to-perform his/ her. .
-assigned duties. Section 121.401 will
have the effect of requiring trajning on -
- TCAS. Section 121.415(g) i requires that
each crewmember qualify in any new
equipment,.including modifications to -
. . airplanes. Section 121:407{a)(3) requires
- that edch airplane simulator and other
‘training device be modified to conform
“with any modifi catlon to the airplane '
being simulated. - ./ '
The pilot training program for TCAS
should provide the flightcrew the .

" necessary knowledge. skllis. and

abilities to safely ¢ conduct TCAS

‘ operatlons

Regulatory Impact Analysxs Summary
Introduction. - _ o o
“This secnon summanzes the cost

‘impact and benefit assesstent of: the

final rule to amiend Parts 1, 91, 121, 125,
129,-and 135 of the Federal Aviation -

- Regulations (FAR) to require the -

" installation and use of a Traffic Alert

- and Collision Aveidancé Systems
“(TCAS) in large transport airplanes and

. documents. will also form the basm of an Certain turbine-powered smaller -

TSO to permit manufacturing under the_-::; sigrial from-existing transponders

airplanes: TCAS L, which utilizes.a

equipped with'altitide encoding | .

capablhty. provides collision’ avmdance ;
guidance in the airplane indeperident of -

the ground Air Traific Control (ATC)
system. These-amendments. also: ‘require
that all operators of TCAS-eqmpped
airplanes have an FAA-approved. -

- training program. for flight

crewmembers. Finally, this rule requires
that certain small aircraft be equipped”

with TCAS ], a sunpler system providing -

collision alert warning but no flight.
guidance. The-amendments-arein ' °

. response to Iegtslatlen that'mandates -

the FAA to require the installation and
operation of TCAS in certain -

.+ commercial airplahes ﬂymg in the

United States, - N
_These amendments. stem from a, "
Notice of Preposed Rulemakmg [NPRM]

 publishied. in the Federal Register on .
August 26, 1987. Comments on. the.

proposal were submitted by 1nd1v1dua]s
forelgn and domestic air carriers, air
carrier and airplane pilot associations,
foreigh and ‘domestic Government -

‘agencies, research and consultant

organizations, avionics manufacturers.
and the National Transportation Safety

" . Board:Approximately half of the 76

respondents expressed support of the
proposed rule to require TCAS. The
remaining respondents, however,”

-opposed certain proposed requirements

and disagreed with the economic impact

. estimates presented in the preliminary
:regulatory analysis, The FAA has™
evalnated the public commeiits and

made a final-determination regarding

. their impact. The commerits have caused
- the FA'A 'to revise its estimates of
. ‘économcimpacts andincrease:.

compliance costs. The final ruie e
amendments to Parts 121, 125, and 129

. requlre that after December 30, 1991, no
. persgn;may. operate a large alrplane that |
- has a passenger seating configmatlon.

excluding any plIOt seat, of more thar 30

- seats unless it is equipped witlran..

approved TCAS W arid the . appropmate

- classiof Mode'S transponder. -

- directly borne by any sector of u. S

A substantla] change in the flnal rule
is the elimination of the requirement
contained in the notice that airplanes. -
operated under 14 CFR Parts'125, 129;

* and 135 having a passenger seating

configuration of 20 to 30 seats be . -
equipped with TCAS 1L The final rile,
therefore, requires that tirbine-powered
airplanes operated under Parts 120 and"
135 having a passenger seating = °

- ‘eonfiguration of 10-t0'30 seats; excludmg L

pilot seats, be equipped with TCAS I -

-under a longer than nDrmal comphance ’
: pemod oo .

Cost Benefzt Ana! ysrs '

Executwe Order 12291 of February 17 :
1981 requires that to' thé extent; > -
permitted by law, regulatory. actmn not: "
be taken unléss the potential benefi te 10 o

‘gociety for the regulation outweigh-
'potennal soc:etal costs This -

e on'the

'basm of a regulatory evaluatmn In tl‘llS

case, howgver, the Congress'may be

' said to-have already determined that-
- this final rule is in-the public interest; .

that is, its collective public benefits" -

‘cutweigh its costs to the public, because
‘Congress has required the rule’be- " -

promulgated (The Airport and Alrway'

. Safety and Capacity Expansion Act.of"

1987: Pub. L.-100-223). Nevertheless,. the

'FAA has prepared:this conventional:
. jregulatory evaluation:of the Tule: The
" purpose of this evaluation is ot to-

justify taking this nilemaking acnon

[(which has already been done through
:congresslonal aétion), but to estxmate
,'dollar ‘costs and benefits to promete
) understandmc, 3 of the 1mpact of thn rule

) '.Coszs T

“The FAA’ fmds that the remsmns to
Parts 1 and 81 will have no costimpact.

“The amendments, however, toParts 121
. ~125,129; and 135 wilk causelaffec{ed

certificate holdeis to incar costs,” -~
The FAA recognizes that there will be

costs assotiated with the-amendments-

to Part 129. These costs are:likelyto.be

* similar to-those incurred by affected

Parts 121 and 135 certificate hiolders, but
have not been quaritified because the s
burden-of comphance will iotbe 7,

society.
‘The methods and: assumptmns usedin" .

. thls analysis to prepare the final cost

and benefit estimates for the revisions,
to Parts 121, 125, and 135 have beeri .~
developed by the FAA. Data used to

‘develop cost estxmates at the: NPRM
stage of rulemakmg were obtained from

manufacturers, air carriers, avidnics -
repair facilities, and industry trade

. associations: The FAA has updated this

information.and conducted addmonal
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: 'research to- respond 1o the comments-
concerning the.economic tmpact .
estimates of various proposals. The -
information obtainred has been used to
forfulate the final cost estimates.of the.
rule. The gost.and benefits caleulated
for the final rule are projected over the -

- -estimated 15-year life-cycle of TCAS. -

. equipment. Therefore, this analysis

- compares.the costs and benefits of

- TCAS Il equipment for-Parts 121 and 125
- over.a 15-year period of 1969 to. 2(]03 To
" allow sufficient time forthe = - "
developmem and certification, this rule

. does not require the use of TCAS I until -
1896. Actordingty, 1o reflect the longer: ™

. than-normal compliance period, the o

" analysis for Part 135 has been extended-
‘over “the 15-year period of 1893 102007. "
-New § 121.356 will have an economic

Jimpact on the 3,365 existing girplanes .- -
‘expected to bein service in 1989 and .

- 3,100 airplanes-expected tobe - . .
manufachired between 1989 and 2003
begcause these airplanes wili be requu'ed
to be equipped witha TCAS Il system. -
-~ The estimated cost of this requirement is

$806.3 million irr 1987 dollars and $543.0
‘million at.a present warth.discount rate. '

.of 10 percentover ihe 15-yea1: penod of
" 1989 to2003. . .

The. amendcmen’ts ta Part 121 wﬂl also

require that air carriers. develop and .
. 'implement an FAA:approved TCAS II .

training program for their captains and - -
first officers_r;'ljhg;_t-raining program.will -

require thatair carriers install. appmvéd

. “FCAS II aeradynamic data programs fn-

_ their-flight simulatora and provide an.
additionalone.and a half hours of -

. classroom instruction doring. snitial ;-
training for their.existing ard newly-, :
hired flightcrews. As part of the -

classroom: instruction, certificate holders'

“will be required.to use.a real time .- -
interactive device to complete transfer
- of systern knowledge from the classroom

to the cockpit. The estimated costof .

modifying the 150 flight $imulators
: currently in use by Part 121 certificate
holders is $2.2 million. in 1987 dollars
~ and $2.0 million discounted at a present
worth rate of 10 percerit in the first year
- the rule is ia effect. The cost of acquiring

* “ithe smalt computers to be used as.

.. interactive training deviges to transfer
arnid reinforce classroom instruction is.
estimated to be $462 thousand in 1987 -
and $420 thousand chscounted the first
- vear therule is in effect

The estimated-cost of requ.rmg

" captains and first officers-of the 149

- afﬁected Part 121 cemflcate holders’to

$24.5 million-and. $13 711111110:1 L
discounted over the-projected time .
- period. Finally, the.onetime cost; of .
developmg an. FAA-approved TCAS: II

tra:mng pmgram is estamated to be $3‘7

willion in1887 dollars and $3 4 million .

discoonted at & rate of 10-fercent in the.
first year the rule is in effect. This- . -

-analysisindicates that the total cost of”
~ compliance to Part 121 certificate
kolders with the equipment acquisition,

installation, mainienande; and flight

crewmember training reqmrements .
contained in this rule is estimated 1o ~ -

have apresent value ‘'of $562.5 million™

“over the 15-year period of 1969 to.2003.

“The.addition of §125.224 will require
that ai;-planes'wiih & passenger sealing
configoration, excluding any pilot seals,

of more than 30 seats be aqmpped wnh '

TCAS II The estimated cost of '

- equipping the 22 airplanes now .
operating under the rule-of Part125is
~.$2.5 miliion in 7987 doilars and $2.3 cver

the 15-year pericd of 1989 to 2003.
The amendments to Part 135-will-
require that all turbine powered

-airplanes with 10 td 30 passenger séats

be equipped with TCAS L In addition,

the rule will require that all operators of

TCAST equipped alrpianes havean .

FAA-approved TCAST trammg program :

for flight crewmembeérs.
.The estimated cost of equxppmg 2,7?2

, _‘ axrp]anes with TCAS I units js $34.1
million'in 1987 dollars dnd $14.7 mﬂhon

discounted over the 15-yedar projected

‘'service life of the equipment of 1994 to
- 2008, The estimatéd cost-of requiring the
flightcrews of affected air taxiand

commuter operators to tndergo

Finally, affected Part 135 operators.

Tegquired to have an FAA‘appmved

training progrars will incura one-time- -

. cost.estimated to be $1'0 millivn in 1987 -
dollars and $.9million disconnted-at 10 -
‘percent the first year the rule is in effect.

On the basis of the above, the aggregate’
impact of these amendments on-affected.

" eir taxi and commulers is: $36.5 million
‘in 1987°dollars dnd $16 million when -

discounted at 10 percent over the 15- -~
year period of 1993 to 26-07
Benefits o

- The TCAS rule is. expected to prmnde
potenhal benefits primarily in the form -
of improved safety to the eviation-

B community and flying public: Such
-safety, for-example, will tdke the form of )

reduced casualty losses (damely,

fatalities and property damages) as the .

resultof a [owered llkehhood of m'.dair
collisions. " -
- In geriéral terms; the beneﬁts of an

- effective zirborne traffic:alert and -
. collision:dvoidance system in reducmg

the risk of midair collisicns system in

2 redﬁc’i-ng_the.risl;:off'midair collisions

' have been obwous formny years. As:
air traffic continues o increase.and .

concentrate at termmal areas, the - 5
growing ¢onsensus-of both the general . -
pu_bhc and most aviation professionals -
is that such a system would-be a
valuable safety-addition. In-1987,
Congress determined that Teqmrmg

" TCAS 1l in most }arge aircraft is.in ther :

public interest. Although experienced ..

. “dirgpace sysiém operators also agree
*that the system would be beneficlal _

zccurately quantifying benefits is-. -
difficult because (foriunately} there have

" been few actual Part 121 midair

collisions in recent years. At the txme of -

_ the notice, the FAA develcped a~

mathematical model to-assess the _
increase-in collision risk that we_n]d o
result from the projected growth'in

" aviatiow'traffic-activity. The FAAused a

“squarelaw model” to forecast that four

" midair eollisions involvinga'farge’ . -
- - airplane and 24 midair collisions of taxd

and commuter airplanes would-oceurif. -

ne additional safety measures were.

‘taken to offset the affects of traffic -
owﬁ1 Sirice that time, the FAAhas -

: analyzed the issue further, and has

concluded that although the “square law

..-model" is.simple to Elpply and yields .

specific resuits, the air traffic control-

© system istoo complex for the .model to

be expected to provide reasonably

-accurate rasults. Far this reason, the’
" FAA has changed the basis of ifs, "

additional classroom training during: the benefits analysis for the final rule. The. .

~ initia] phaseof flight training s S1.3
- -million in 1887 dollars and $0.7 million
* -at a 10 percent present worth rate. ™

. factis; that.given the very few midair,

collisions mvalvmg large aircraft that :~

‘have occurred-inTecent years, and given
- the air'traffic corntrol improvements that-

have eccurred and will ezcur shortly: |
{such as new Mode C requirements), it is,
1104 possible to reasonably forecast
gpecific nunibers.of futire midair.
collisions. Also, the FAA is unable to-
allocate specific numbers of future

“midair collisions that will be avoidedin -
-the future between-the new Mode C
" requirements and this. TCAS rule.

Instead of attempting to do this, the
FAA has chosen to estimate a range aof’

' midair collisions-that may ogour.
. Currently, the stage is set for a midair -
. collision only when one or both pilats of
.two aircraft make a mistake and the
~ ATC system fails and TCAS fails. In the

enroute system, TCAS.plays & .

somewhat;stronger role where &TC

radar coverage does not exist. :
The above factors tend to reduce the -

number of future midair collisions. On

the other hand, steadtly increasirg -

traffic ievels tend to increase the risk. In

an attempt to estimate thé range of | .

midair collisions within whlch the dctual -

" numiber of future thidair collisions of
_ large zircraft will fall, the FAA-
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employed a Pmsson dxstnbutmn Based
on a history of two collisions in the . -
recent past, the Poisson distribution = -
indicates that thereis a 680 percent =~ |
probability two or more collisions in the
future forecast period, and a 95 percent '
probability that the number will not
exceed seven, The FAA believes that
the range of two to sevenis a -

reascuable expectation of the number of
midair collisions involving alarge
aircraft during the next 15 years. In.”
monetary ferms, over the subject time
period, this rule is expected to-aécrue:.

~ pot t -
potential benefits ranging between $207 . - currently exists. This difficulty has.

mhillion and $724 mxlhun (d:seounted in-

1987 dollars): ;

A similar analy31s of the number of -
-Part 135 midair collisions that may be :
~avoided through TCAS 1 yields a range’

- of 4 to 14 during the 15-year analysis
- period. Based on the moderate cost of
TCAS I, this part of the rule iscost-
beneficial throughout the range of
" potential midair collisions avoided. For
‘example,-in monetary terms, over the
subject time period; this rule is expected'
to accriie potential benefits ranging, -
between $27-million and $97 million " :
{discounted, in 1987 dolars), compared
~ to costs of $18 million (which included

$2 million for the Mode C rule).-

In view of the aforementioned -
discussion on benefits for Parts 121 -
--(including Part 125) and 135, the FAA

believes that a share of the potentia}
" benefits expected to accure from
.implementation of this rule must be.
attributed to theMode. C rule, though to
whalt extent is not known. This situation”
is due to the belief that the benefits.of
the TCAS and Made € rules are
mextr]cebly linked. . e

- TABLE 1 -——ESTIMATED TCAS il (PART 121) AND TCAS l (PART 135) COST OF SAVING LNES '

' C’ompamson of Peits: 121 and 135 Costs

and Benefits - . -
Addressing. only 14 CFR Parts 121 and’

135 costs and benefits of this TCAS rule,
the cost of compliance is estimated to’ be- :

$563. million and $18 million, .-

. respectively (discounted) in'1987. dollers;

The benefits of this rule, however, are

difficult to quantify for two reagons. The-

first is associated with the uncertainty
of estimating the number of midair .
collisions that will occur in the'future

. absent any 1mprovements in'the -

aifspace systemn over and above what -

already been discussed at length-in the ’

- detailed regulatory evaluation-and the -
FAA has chosen to consider ranges of2 ..

to 7 and'4 to 14 collisions involving Parts
121 and 135 operators, respectively, may

' ‘occur in the forecast period.-

" The second feason benefits are:

difficult'to forecast accurately is that"at ‘

about the same time this rule becomies
effective a separate rule will | hecome ;

ceffective expandmgMode C

reqmrements Both rules are aimed at

‘reducing the risk of midair collisions.

and are mextncably linked. The FAA is
unable at'this time to document the -
separate impacts of these two rules i m.
reducing the risk.. .~

The FAA made an earher est1mate of .

the dollar value benefits associated with -

avoiding futire midair collisions as part

*. - of its evaluation of the Mode Crile. *

That estimate was significantly lower

- than the updated estimate prepared for .

this rule. The difference is only partly
explained by the fact that the Mode C =

rule estimate was for-a 10-year penod
. while the estnnate for this rule GOVETS a

[1987 do!lars] s

15-year period into the future {to allow

for the relatively long periods before -

comphance isrequired).. .- i
Both evaluations used a Poisson

"dtstnbutwn model as a basis to: estimate

the number of future midair collisions -
that-might be expected in'the absence of
any further airspace system -~ - -
improveinents to prevent them. Inthe < -
Mode C-analysis, the FAA very . ‘
conservatively accepted the:low side of
the distribution [two accidents) in’

: caiculetmg benefits.. However, based-on:
‘the belief that'U.S: commerclal aircraft .-

operations are forecast to more than ™
double duting the analysis period; the
FAA now believes that a better o
approachis to:analyzea range of values
" Inviewof the difficulties discussed
above, the FAA beliéveés that the most
realistic approach to comparing benefits-

" and costs is'to compare the total” Part.

121 costs of the TCAS rule plus the -
Modé C rule with the-full’ estlmated
range of possible- Part 121 benefits. In a"

" similar mariner, total Part135 TCAS rule’

plus Mode*C rule are compared to" the ~:

total range of Part 135 benefits.- o
In the case of Part 121 ope‘rator, the _

cost of the Mode € rule is-negligible  ~

-"because virtually all Part 121-airérafi ai:e'_

already in compliance with the rile.” : -
Table 1 shows the cost of saving ong life ™
through the range of estimated Part 121“

: m1da1r collisions. As indicated fn the
-table; these cost—per-hfe~saved figures”

- are-based on an’estimated fotal Part 21 B
TCAS cost of $563 millioh and no" " -

attempt was made to allocate some o
benefits to the Mode C role. (A similar =

- exercise can be’ performed for Part’ 135
’ from Table ‘1 } : .

Range of potentlal midair CO“ISIOI‘IS

Estnmated d|scounted benefits (T CAS plus Mode C '

Estimated cost of saving one life in (§ thousands)

) rutes) (5 mxthons) - ; . ;
pan 121 Part 135 - " Part 121 . Pwt13s Part 121 _ Patias
, 7 14 8724 - 597 CosT0 80
= B 2 8210 - 83 B8O L 20
5 10§ 517 .88 51 R
S .8 414 0 L ) R 1 1 P <120
A Ak B30 0 42 C 20804 200,
2 4 207 Cer. S ...Beedi . .5500
1 R 03 o T © 8830 1 <, 1,960,

" The FAA conc!udes that thls TCAS
ruie is. warranted because-it will, .
contribute to an overall enhancement of
transport and commuter categones
airplane safety and utility which will -
both promote and enhance public ©
confidence in, and. utilization of; the U.S.
air transpnrtatlon system Although the

'FAA has not yet quant:hed the value of .

- public confidence in air transportation,
it believes there is.a very real cost to the' -

" system when public confidence is

- reduced-through media coverage of each
_major midair ¢collision tragedy. The
fragility of public confidence is difficult "

. to quantify, but the potesitial beneflts in-

this regard stemming from avoldance of- o

a major middir collision is- very real and a7

'substantial, For example. the near-to- " -
“midairtermlossof passenger boukmgs e

following the publicity:6f & midair - _
collision is readily acknowledged ‘within -
the industry. Everi‘a special Government,

_safety rewew of a particular air carrier
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can have a temporary adverse impact on
yields, The qualitative nature of this
consideration does not render it less -
significant as a factor in determining to
proceed with the TCAS rulemaking
action.

The Regulatory Impact A.na]ysxs that
has been placed in the docket contains
detailed information related to the
potential costs and benefits 'of those
amendments to Parts 121, 125, and 135
that are expected to accrue from
implementation of this rule.

Regulatory Flexibility Determination

The Regulatory Flexibility Act of 1580
requires a review of rules to assess their
impact on small business. In
consideration of the cost information
discussion under the Regulatory Impact
~ Analysis, the FAA concludes that these

amendments to Parts 121, 125, and 135

will have a significant economic impact
on a substantial number of small
entities. However, the FAA finds that
there are no viable alternatives for small
air carriers {o adopt that will reduce the
cost of compliance yet achieve the
levels of protection sought by these
amendments. It can be pointed out,
however, that the majority of small
entities affected by this rule are Part 135
opetators (small air taxis and small
commuters). These small businesses will
have 6 years to comply with this rule (as
opposed to 3 years for Parts 121 and 125
operators). The average total cost
impact of this rule on a small air taxi
operator or small commuter for TCAS 1
units is estimated at $36,000-(or $4,700
annualized; and $76,600 (or $10,000
annualized), respectively, over the 15-

. year period 1989 to 2003. For Parts 121
and 125 operators, the average total cost
for TCAS 11 units is estimated to be
$734,000 {or $96,000 annuahzed] aver the
15-year period.

- International Trad'e Impact Statement

These amendments will have little or -
no impact on trade opportunities of U.S.
firms doing business overseas or for
foreign firms doing business in the
United States. These rules will impose
the same reguirements on both domestic
operators under Parts 121, 125, and 135
of the FAR and foreign air carriers

-subject to Part 129. The cost of
compliance with these rule amendments
to foreign carriers flying into the United
States under Part 129 is likely to be very
sitilar to the cost incurred by domestic
operators. Thus, neither domestic nor
foreign air carriers will be affected
disproportionately by these
amendments. These rules, therefore, will
not cause a competitive fare
disadvantage for U.S, carriers operating

overseas or for foreign carriers
operating in the United States.

Federalism Implications

The regulations adopted herein would
not have substantial diract effects on the
states, on the relationship between the
national government and the states, or
on the distribution of power and
responsibilities among the various levels
of government. Thus, in accordance with
Executive Order 12612, it is determined
that such regulations do not have
federalism implications warranting the
preparation of a Federslism
Assessmert.

Conclusion

For the reasons discussed in the .
preamble, and based on the ﬁndmgs in.
the Regulatory Flexihility
Determination, and the International
Trade Impact Analysis, the FAA has
determined that this rule is a major rule .
under Executive Order 12281, In
addition, in consideration of the cost
information discussion under the
Regulatory Impact Analysis, the
amendments to Parts 121, 125, and 135

- will have a significant economic impact

on a substantial number of smail

- entities. This rule is considered

significant under DOT Regulatory
Policies and Procedures {44 FR 11034;
February 26, 1979). A regulatory impact
analysis of this final rule, including a
Regulatory Flexibility Determination
and International Trade Impact
Analysis, has been placed in the docket.
A copy may be obtained by contacting
the person identified under "FOR
FURTHER INFORMATION CONTACT".

List of Subjects

14 CFR Part 1

Air carriers, Aircraft, Airplanes, Air
safety, Aviation safety, Safety.

14 CFR Part 91
Air Traffic control.
14 CFR Part 121

Air carrters, Aircraft, Airspace, Air
traffic control, Aviation safety, Safety.

14 CFR Part 125
Aircraft, Airplanes, Air traffic control.
14 CFR Part 129

Alir carrier, Alrcraft Air traffi ¢
control.

' 14 CFR Part 135

Aircraft, Airplanes, Airspace, Air
traffic control, Aviation safety, Safety.

The Amendments

In consideration of the foregoing, the
Federal Aviation Administration

amends Parts 1, 91, 121, 125, 129, and 135
of the Federal Aviation Regulations {14
CFR Parts 1, 91, ‘121, 125, 129, and 135) as
follows:

PART 1—DEFINITION AND
ABBREVIATIONS

1. The authority citiation for Part 1
continues to read as follows:
. Authaority: 49 U.5.C. 1347, 1348, 1354(a),
1357(d), 1372, 1421 through 1430, 1432, 1442,
1443, 1472, 1510, 1522, 1652(e), 1655(c), 1657(f),
49 U.S.C. 106(g} (Revised Pub. L. 97449,
January 12, 1983).

2. Section 1.1 is amended by adding
new definitions to read as follows:

§ 1.1 Definitions.

Toa * * * *

“TCAS I" means g TCAS that utilizes
interrogations of, and replies from,

- girbarne radar beacon transponders and
provides traffic advisories to the pilot.

. "TCAS II'" means a TCAS that utilizes
interrogations of, and replies from -
airborne radar beacon transponders and
provides traffic advisories and
resolution advisories in the vertical
plane.

“TCAS II” means a TCAS that
utilizes interrogation of, and replies

- from, airborne radar beacon
. transponders and provides traffic

advisories and resolution adviseries in
the vertical and horizontal planes to the
pllot

* * * *

3. Section 1.2 is amended by adding a
new abbreviaticn as follows

-§ 1.2 Abbreviations and symbols.

* * * * *

“TCAS" means a traffic alert and
collision avoidance system.

* * * * *

PART 91—GENERAL OPERATING AND

- FLIGHT RULES

4. The autlicrity citation for Part 91
continues to read as follows:

Authority: U.S.C. 1301{7); 1303, 1344, 1352

. through 1355, 1401 through 1431, 1471, 1472,

1502, 1510, 1522, and 2121 through 2125;
Articles 12, 29, 31, and 32(a} of the
Canvention on International Civil Aviation
{61 Stat. 1180}; 42 U.S.C. 4321 el zeq.; E.O.
11514; 49 U.S.C. 106{g) (Revised Pub. L. 97—
449, ]anuary 12, 1983}

5. Section 91.26 is added to read as

. follows:

§91.26 Traffic alert and coliision
avoidance system equipment and use.

(a) Al airspace: U.S.-registered civil
aircroft. Any traffic alert and collision
avoidance system installed in a U.S.-
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registered civil alrcraft must be
approved by the Administrator.-

{b) Traffic alert and collision
avoidance system, operation required. '
Each person operating dn aircraft
- equipped with an operable traffic alert
and collision avoidance system shall -
have that system on and operatmg

. PART 121-——CEHTIF]CA?ION AND

OPERATIONS; DOMESTIC, FLAG, AND

 SUPPLEMENTAL AIR CARRIERS AND - _

"/ COMMERCIAL OPERATORS 0|= o
LARGE AIRCRAFT =~~~ o

6. The authomty citation for Part 121
continues to read as follows

Authority: 40 U.S.C. 1954{a) 1355, 1356,
- 1357, 1401, 1421 through 1430, 1472, 1485, and

© 1502 49 U.S.C. 106(g) (Rewsed Pub. L. 97449, .

January 12, 1983).

7. Section 121.356 is added toread as

follows:

§121.356 Trafﬂc Alert and Colltsmn
' .Avoidance System. ;

* (a) After December 30, 1991, no person

may operate a large airplane that has a
' passenger seating configuration; = . "
~ excluding any pllot seat, of more-thar 30
seats unless it is equipped withan = -
approved TCAS IT'traffic alert and
collision avoidance system and the
appropriate class’of Mode 5
transponder.

(b) After February 9, 1995, no person B

may operate a combination cargo/
passenger airplane’ thathas a passenger
seat configuration, excluding any pilot
seat, of 10 to 30 seats unless itis
equipped with an approved traffic aleri
and collision avoidance system.

(€] The appropriate manuals reqmred .

“by § 121.131 of this part-shall contain the
following information on the TCAS I!
System required by this section: -

(1) Appropriate procedures for—
(i) The operatmn of the eqmpment.
and

(ii) Proper ﬂnghtcrew action w:th
respect to the equipment.

(2} An outline of all mput sources that

must be operative for the TCAS too .-

_function propetly.

_ and

PART 125—CERTIFICATION AND )
OPERATION: AIRPLANES HAVING A -
SEATING CAPACITY OF 20-OR MORE

- PASSENGERS OR A MAXIMUM
‘PAYLOAD CAPACITY OF 6000
“POUNDS OR MORE

8. The authanty citation for Part 125
continues to read as follows:

Authority U, S5.C. 1354, 1421 through

1430, and 1502;-49 U.S.C. 106(g) (Rewsed Pub '

L. 97—449 ]anuary 12, 1983]

Avoidance System
(a) After December 30, 1991 1o person

"may operate a large airplane thathas a

passenger seating configuration,
excluding any p]]ot seat, of more than 30
seats unless.it is equipped with an
approved TCAS H traffic alert and
collision avoidance syvstem and the
appropriate class of Mode 5.

transponder.

(b) The manual reqmred by § 125.71 of

 this part shall contain the following
- information on the TCAS II system *
‘ requsred by this section. :

(1) Appropriate procedures'for——
(i) The operatmn of the, equipment;

{ii) Proper fhghtcrew act:ton thh
respect to the equipment,
{2) An outline of all input sources that

. must be. operatmg for the TCAS Hto -

function properly. .

“PART 129—OPERATIONS FOREIGN

AIR CARRIERS AND FOREIGN

OPERATORS OF U.S.-REGISTERED

AIRCRAFT ENGAGED IN COMMON
CARRIAGE - .

: 10. The authority citation for Part 159-.

s rev1sed toread as follows:

Authonty 49 U.S.C. 1248, 1354[a) 1356,
1357, 1421, 1502, and 1511; 49 U:S.C. 106(g)

(Revised Pub L. 67449, January 12, 1983).

11. Sectmn 129. 18 is added to read as
follows:.

§129.18 Traffic Alert and Collision '_

* Avpidance System.

{a) After Diecember 30, 1991, no

foreign air cariier may operate in the
. United:States a turbine powered .
. a1rplane that has a maximuin passenger '

9. Sectmn 125. 224 1s added to: read as -
: follows ‘ :

§ 125 224 Traﬁic Alert and COIHSIOH

B seatmg configuratmn. excluding any

pﬂot seat; of more than 30 seats unless it
is equipped with— :
{1) A TCAS H traffic alert and
collisin aveoidance system capable of -
coordinating with TCAS units that meet
the specifications of TSO C-118, and
{2) The appropriate class of Mode S
transponder, . -
(b) After February 9, 1995 no. fOI‘eigl'l
air earfiér may operate in the United

' Staltes a turbine powered airplane that ‘

has a passenger seating configuration,
eéxcluding any pllot seat, of 10'te 30

. seats unless it is-équipped with:a traffic - -
“alert and collision avoidance system. If -

a TCAS 1l system isinstalled, it must be

" capable of coordinating with TCAS

units that meet the spemﬁcatmns of TSO.
c-119. - :

. PART 135—-AIB TAX) OPERATORS

AND COMMEHCIAL OPERATORS -
12. The authomty citation for Part 135 o

i continues toread as follows: -

" Authority: 49 U.S.C. 1354(a), 1355{a), 1421
through 1431, and1502; 49 U.5.C. 106{g}) -

_ [Revxsed Pub, L. 97449, January 12, 1983). :
B 5 Sectmn 1835. 180 is added to read as

foilows R
§ 135.160. Traffic Alert and C-oll:smn R

. Avmdance System.

[a] After Febmary 9, 1995 no person
may operate.a turbine powered au'plane _
that has'a passenger seating ‘
configuration, excluding any pxlot sea{
of 10 to 30 seats unless it is equipped"
with an approved traffic alert and
collision’'avoidance system; - -

{b) The airplane flight manual

- required by § 135.21 of this part. shall |
' contain the following information on the’
TCAS { system required by this section:

(1) Appropriate procedures for— .
(i) The use of the equipment; and_
(ii) Proper flighterew action with
respect to the equipment operation.
{2 An outline of all input sources that”
must be operating for the TCAS to
function properly
lssued in Washmglon DC on ]anuary 5.
1989. .
T. Allan McA.rlor, .

N Admmrstrator
{FR Doc. 89-451 Flled 1-5-89: 4:15 am]
Btl.LlHG OODE 4910-13-M :
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DEPARTMENT OF TRANSPORTATION
Federal Aviation Administration

14 CFR Parts 1, 91, 121, 125, 129, and
135

Traftic Alert and Collision Avoidance
System; Correction

AGENCY: Federal Aviation
Administration (FAA), DOT.

ACTION: Final rule, Correction;
Amendment number.

SUMMARY: FAA is correcting an error in
the Amendment number. In FR Dac. 89-
451, published Tuesday, January 10,

1989, on page 940, please change
Amendment number 135-29 to read 135-
30.

FOR FURTHER INFORMATION CONTACT:
Frank Rock, Aircraft Engineering
Division; AIR-120, (202) 267-9567, 867—
6341.

Michazel D. Triplett,

Legal Technician, Program Management
Staff. AGC-10.

[FR Doc. 89-1088 Filed 1-17-89; 8:45 am]
BILLING CODE 4910-13-M
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Thursday, January 12, 1960

DEPARTMENT OF TRANSPORTATION
Federal Aviation Administration
14 CFR Parts 61, 63, 65, 121, and 135

Anti-Drug Program for Personnel
Engaged in Specified Aviation
Activities

Correction

In rule document 88-26608 beginning
on page 47024 in the issue of Monday,
November 21, 1988, make the following
corrections:

1. On page 47028, in the 1st column, in
the 1st complete paragraph, in the 13th
line, "DHHA" should read "DHHS".

2. On the same page, in the 3rd
column, in the 19th line from the bottom,
“casual” should read "causal”.

3. On page 47027, in the 2nd column,
in the 1st complete paragraph, in the
12th line, *Primary” should read
“primary”.

4. On page 47028, in the first column,
in the seventh line from the bottom,
insert an open bracket after “'seizure™.

5.0n the same page, in the 3rd
columnmn, in the 18th line from the bottom,
45" ghould read "445".

6. On page 47029, in the first column,
in the second paragraph of quoted
material, in the ninth line, “risk” should
read “risks”.

7. On the same page, in the 2nd
column, in the 18t complete paragraph,
in the 15th line, “Executive™ should
read “Executives™,

8. On page 47034, in the first column,
in the first complete paragraph, in the
second to the last line, the second
“ineffective” should read “inefficient”.

8. On page 47036, in the 1st column, in
the last paragraph, in the 15th line,
“has" should read “have",

10. On the same page, in the third
column, in the third complete paragraph,
in the sixth line, "NSTB" should read
“NTSB".

11. On page 47038, in the 3rd column,
in the 1st complete paragraph, in the 2nd
line, “reguire” should read “required”
att;ld in the 17th line, “than” should read
i, atl!.

12, On page 47039, in the 2nd column,
in the last paragraph, in the 12th line,
before “should” insert “for rehabilitation
and subsequent reemployment”. ]

13. On page 47040, in the 1st column,
in the last paragraph, in the 20th line,
“gensitive” was misspelled.

14. On page 47041, in the second
column, in the second complete
paragraph, in the second line, “be”
should read “the".

15, On page 47042, in the first column,
in the last paragraph, in the aixth line,
“freelance” was misspelled.

16. On the same page, in the 2nd
column, in the first complete paragraph,
in the 17th, 18th and 19th lines, remove
*listed by this final rule and those
entities or individoals,".

17. On page 47044, in the second
column, in the first complete paragraph, -
in the ninth line, “issue” should read
“jssued”,
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18. On the same page, in the third
column, in the first complete paragraph,

in the first line, “this" should read “his".

19. On page 47046, in the second
column, in the last paragraph, in the
fourth line from the bottom,
“continually” was misspelled.

20. On page 47047, in the second
column, in the first compleie paragraph,
in the ninth line. “submit” was
misspelled.

21. On page 47048, in the 3rd column,
ins the second complete paragraph, in the

11th line, "NPRW" should read “NPRM".

22. On page 47053, in the 2nd column,
in the Ist complete paragraph, in the
17th line, “cost” should read “costs™.

§65.23 [Corrected)

23. On page 47056, in the third column,
in § 85.23(b){1), in the fourth line, “date
that" should read “date of”".

Appendix to Part 121—{Corrected]

24. On page 47059, in the second
column, in Appendix I, in designated
paragraph 2, in the sixth line, “ig”
should read “if"".

25. On page 47080, in the second
column, in Appendix I, in designated
paragraph 5, in the last two lines, “the
effective date of the rule” should read
“December 21, 1988",

BILLING CODE 505010



