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MENTAL AIR CARRIERS AND COM
MERCIAL OPERAYORS OF LARGE AIR-
CRAFT

Ground Proximity Warning Systems

The purpose of thiz amendment to
Part 121 of the Federail Aviation Regula-
tionz is to require iustallation of an
approved ground proximity warning sys-
tem on each Iarge twibine-powered air-
plane (turbojet and turboprop) used in
operations under Part 121, These amend -
ments also apply to alr travel clubs cer-
tificated under Part 123 and to alr taxi
operators certificated under Part 135,
when conducting operations governed by
those parts with large turbine-powered
airplanes.

Interesied persons hiave bheen afforded
aAn opportunity to participate in the mak-
ing of this amendment by a Notice of
Proposed Rule Making (Notice T4-32) is-
sued on September 12, 1874 (published in
the Feperal REGISTER on September 16,
1874; 39 FR 33234), as amended by
Notice 74-324, fssued October 1, 1974
(published 1n the FepEraL REcISTER on
October 7, 1974; 39 ¥R 36017). Due con~
sideration has been given to all com-
ments presented in response to the no-
tice. Except for editorial changes, and
excent as specifically discussed herein-
atter, these amendments and the reasons
therefor are the same as those In Notice
74-32,

©Of the 31 public comments recelved In
response to Notice 74-32, 18 favored
the adoption of the proposed rule. Some
commentators recommended changes
that are discussed hereinafter. Several
commentators made suggestions that
were not within the zcope of the notice,
and, accordingly, those comments are
not discussed, but will be retalned by the
FAA for future study.

In light of recent air carrier accidents
Involving large turbine-powered air-
planes caused by insdvertent contact
with the ground, the FAA belleves that
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public interest requires the installation
of ground proximity warning systems on
these aircraft a4 soon as possible. Based
on comments received and on further in-
vestigations, the FAA has determined
that these aystems can be developed,
manufactured, and installed omn all large
turbine-powered airplanes operafed un-
der Part 121 by December 1, 1875. Ac-
cordingly, § 121,360, as adopted, prohibits
the operation of a large turblne-powered
girplane under Pari 121 after Decem-~
ber 1, 1975, unlese it is equipped with a
ground preximity warning system that
meets the reguirements of that section.

Several commentators asserted that
flight crewmembers now have adegquate
warhing of ground proximity through the
use of present instrumentation, including
altitude alerting systems, and appropri-
ate inflight procedures, The FAA believes
that present Instrumentation and in-
flight procedures provide for safe and
adequate terraln clearance as long as
proper flight crewmember discipiine is
maintained and appropriate flight op-
erations procedures are followed. How-

_ever, notwithstanding those instruments

and procedures, as stated in Notice 74—
32, a number of air carrier accldents in-
volving large turbine-powered alrplanes
have been caused by inadvertent contact
with the ground, and might have heen
avoided if a ground proximity warning
system had been installed to glve warn-
ing of the impending disaster {o the flight
crew,

Several commentators pointed put that
the warning system should operate dur-
ing non-precigion approaches. The FAA
agrees, and any system for which ap-
proval is sought under new § 121.360 must
be capable of providing warnings during
non-precision approaches. .

A number of comments were received
with respect to the kind of warnings to
be given, One commenfator suggested
that a visual warning should not be re-
quired, since It could distract the piiot
from taking corrective action. For the
same reasorl, another commentator
stated that the warhing should not op-
erate contlnuously until the hazardous
condition no longer exists and should
be capable of being muted or cancelled.

The FAA believes that a ground prox-
mity warning system should provide
sutomatic and distinet aural and visual
warnings with no required tnput from
the fiight crew, and that 1t should op-
erate contlnuoudly as long as a ferrain

(As published in the Federal Register 59 F.R. 444397 on December 24,1974).



hazard exists, since the gessation of the
warning might lead to a mistaken betief
that the hazard no longer exists. The
FAA does not pgree that the continuous

operation of either the visual or the

aural warning will distract the pilct from
taking corrective action, :

With respect to comments concerning
the capability of the eguipment that
wauld be required under the proposed
rute, it should be noted that the equip-
ment must be capable of providing not
only & warning based on the rate of de-
scent of the gircraft and the helght of
the aircrafy above the terrain directly
beneath the aircraft, but nlso a warning
based on the computed height of the
atreraft above the terrain along the air-
craft's projected flight path. The ruile,
as ardopted. has heen clarified so that it
clearly states this requirement and the
other requirements for approval dis-
cussed in the preamble to Notice T4-32.

One cotmmentator contended that
turbopropeller-powered - ajiplanes should
riet be required to have the proposed
warning svstem because they do not have
*sink rates” as high as those of turbo-
jet-nowered alrplanes, they are more
respensive to the application of power,
and they are less. subiect 10 an Insidious
Joss of altitude after takecfl. In addition,
the commentator indicated that the pro-
posed warning system requirement would
canse engingering and installation prob-
lems for older aircraft. The FAA does
not agree that turbopropelier-powered
airpianes should be ecxcepted from thils
requirerment, since a review of alr carrier
accidents involving inadvertent contact
with the ground does not support such
an excepiion.

One commentator auestioned whether
the ruie s proposed would reguire &
ground proximity warning syvstemn sepi-
rate from all gther aircraft systems. It
was not the Intent of the FAA to pre-
clude the integration of such & warning
system With other alrerafi systems when
compatability exltsts,

' Coertain commentators polnted out thnt
the requirement in proposed § 121.360
(&), thit the ground proximity warnlng
system provide a warning at any height
Jess than 3,000 feet above the ground, is
not appropriated in the light of the capa-

Bllity of radio altimeters presently in use

in large turhine-powered airplanes. The
FAA agrees, and §121.360¢a), as adop-
ted, requires only thot the system pro-
vide a woarning at any height less than
2,500 fect.

A number of conunentators urged the
FAA to expedite the developmount of
standards for ground proximity warning
syclems, As stated 1ln Notice 74-32, the
FAA has initiated a study to develop
either a Technienl Standard Order or an
amendment to Part 25 establishing spe=
cltic standards. The FAA expects to isste
thoze standards in the very near Iiture.
However, pending the deveiopm~it of
such standards the FAA inteads to eon-
tihue to ‘approve the Installat
ground preximlly  warning  syatems
through the issuance of supplemcental
type cortificates alter compliance has

-§ 121,360

been shown with the general equipment
requirements of Part 25.

The phnrase “impending terrain haz-
ard” In proposed § 121.360(a) has been
changed to “imminent Inadvertent
contagt with the ground,” so as to more
clearly describe the hazard for which
the system must provide a warning.

Proposed §121.360(c) would have
prohibited the operation of a large tur-
bine-powered airplane under Part 121
6 months after the efective date of the
amendment unless {t had been equipped
with a radio altimeter that sutomatically
provides a discrete aural warning when
the airplane descends below a predeter-
mined height -between 1.000 and 500 feet
rbove the ground. In view of the short-
ening of the period for compliance with
§ 121.360(a) to reqguire the installation
of ground proximity warning systems by
December 1, 1975, proposed § 121.360(c)
has not been adeopted.

In lieu of proposed § 121.360(ad), a ref-
erence to new § 121260 has been added
to §121.303«2)(2). This will prohibit
the takeof of any large turbine<-powered
airplane beihg operated under Part 121
unless the ground proximity warning
system required by § 121.360 Is in opera-
ble condition. However, § 121.627(¢c) will
allow the continuzation of a flight beyond
& temtinal point with the equipment in-
operative if the minimum eguivment st
end procedures for the continnation of
ﬁlght. are included In the certificate held-
£r's manual
(Sece, 313(a), 801, 803, and 04 of the I"edera:
Aviation Act of 1958; 49 U.S.C. 1354{a), 421,
1423, and 1424, Sec, G(c) of the Department
of Transportation Act; 49 8.C, 16855(c))

In conslderation of the foregoing, and
for the reacons stated in Notiee Noo 74—
32, Part 121 of the Federal Aviation
Reguiations is amended, efective Janu-
ary 23, 1979, as {pllows;

§ 121.303 . [Amended]

1. By amending paragraph () (2) of

121303 by deleting the phrase “and

121.359" and substituting therefor t.hc
phrase *, 121.359, and 121.360".

2. By acdding a new § 121.360 lmme- -

diately afier § 121,358 to read asfa}lq‘as-

Ground proximiiy- wammg
systems,

(a) After December 1, 1875, no person
may operste a. large turbine- powered
airpiaue urdess It is equipped with an
approved ground proximily warning sys-
tem thal s desipned, constructed, and
instatied to provide a warmning ef imuni-
nent ioadvertent contact with ihe
ground.

thy The ground prodmity warning
system refuired by paragraph (a) of this
seclion must:,

(1) Opa:rai.e a{ any helght less than
2,500 fect above the ground;

(2} Provide both visual and dural
walnings that—

(1) Initiste simullaneously and ave
distinct fram each warnins provided by
&ny otucr aireralt warning device; -

(if) Initiate automaticaliy withoud apy
crewmemir action; and
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(i) Operale continuously until the
haia.rdous condliion no longer exists;
an

(3) Provide warnings based on the—

1) Rate of descent of the ailreraft
(including any negative rate of climb
after takeofl) in relation to the height
of the aircrafi above the terrain directly
beneath the aircraft;

(ii) Computed helght of the alreraft
above the terrain along the aircrafi's
projected flight path;

tiil) Landing gear and flap positions
of the atrcraft; and

" (v} Performanca capability of the
alrcraft.

Issued in Washington, D C., on Decem-
ber 18, 1974. :

ALEXANDER P. BUTTERFIELD,
Administrator,



