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Ground Proximity Warning Systems 

T h e pu rpose o f this a m e n d m e n t t o 
P s r t 121 o f t he Federa l A v i a t i o n R e g u l a ­
t ions is t o require ins ta l la t ion o f an 
a p p r o v e d g r o u n d p r o x i m i t y w a r n i n g s y s ­
t e m o n e a c h large tui b i n e - p o w e r e d a i r ­
plane ( t u rbo j e t and t u r b o p r o p ) u sed i n 
ope ra t i ons u n d e r Par t 121. T h e s e a m e n d ­
men t s aluo app ly t o a i r t ravel c lubs c e r ­
t i f icated u n d e r P a r t 123 a n d t o a i r t ax i 
ope ra to r s cer t i f ica ted u n d e r Pa r t 135, 
w h e n c o n d u c t i n g ope ra t i ons g o v e r n e d by 
those par t s w i th l a rge t u r b i n e - p o w e r e d 
aii-planes. 

In teres ted persons h a v e b e e n af forded 
an o p p o r t u n i t y t o par t i c ipa te i n the m a k ­
ing o f tlite a m e n d m e n t b y a N o t i c e o f 
P r o p o s e d R u l e M a k i n g ( N o t i c e 74 -32 ) i s ­
sued o n S e p t e m b e r 12, 1974 (pub l i shed i n 
t he FEDERAJ, R E G I S T E R o n S e p t e m b e r 16, 
1974; 39 F R 33234) , a s a m e n d e d b y 
N o t i c e 7 4 - 3 2 A , issued O c t o b e r 1, 1974 
(pub l i shed In t he FEDERAL R E G I S T E R o n 
O c t o b e r 7, 1974; 39 F R 3 6 0 1 7 ) . D u e c o n ­
s ide ra t ion ha s b e e n g i v e n t o all c o m ­
m e n t s p resen ted in r e sponse to t he n o ­
t ice . E x c e p t f o r ed i tor ia l changes , a n d 
e x c e p t a s speci f ica l ly d i scussed h e r e i n ­
after , these a m e n d m e n t s a n d t h e reasons 
t he re fo r a re t he s a m e as t h o s e In N o t i c e 
74-32 . 

O f the 31 pub l i c c o m m e n t s r ece ived i n 
r e s p o n s e t o N o t i c e 74 -32 , 18 f a v o r e d 
the a d o p t i o n o f t he p r o p o s e d rule. S o m e 
c o m m e n t a t o r s r e c o m m e n d e d c h a n g e s 
tha t a r e d iscussed here inaf te r . Seve ra l 
c o m m e n t a t o r s m a d e sugges t i ons t h a t 
w e r e n o t wi th in the s c o p e o f t he no t ice , 
and , a c c o r d i n g l y , t h o s e c o m m e n t s a re 
n o t d iscussed, bu t will b e re ta ined b y the 
F A A f o r future s tudy. 

I n l igh t o f r e c e n t a i r ca r r i e r acc iden t s 
i nvo lv ing l a rge t u r b i n e - p o w e r e d a i r ­
p l anes c a u s e d b y inadve r t en t c o n t a c t 
w i th t he g r o u n d , t he F A A bel ieves tha t 
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p u b l i c interest requires the ins ta l la t ion 
o f g r o u n d p r o x i m i t y w a r n i n g sys tems o n 
these a i rc raf t as s o o n as poss ib le . B a s e d 
o n c o m m e n t s r e c e i v e d a n d o n fur ther i n ­
ves t iga t ions , t he F A A has de t e rmined 
tha t these sy s t ems c a n b e deve loped , 
m a n u f a c t u r e d , a n d Installed o n al l l a rge 
t u r b i n e - p o w e r e d a i rp lanes o p e r a t e d u n ­
der P a r t 121 b y D e c e m b e r 1, 1975. A c ­
c o r d i n g l y , § 121.360. as a d o p t e d , p roh ib i t s 
t he o p e r a t i o n o f a l a rge t u rb ine -powered 
a i rp lane u n d e r Pa r t 121 af ter D e c e m ­
b e r 1, 1975, unless i t is equ ipped w i t h a 
g r o u n d p r o x i m i t y w a r n i n g sys tem tha t 
mee t s t he requ i rement s o f tha t sec t ion . 

S e v e r a l c o m m e n t a t o r s asser ted tha t 
flight c r e w m e m b e r s n o w h a v e adequa t e 
w a r n i n g o f g r o u n d p r o x i m i t y t h r o u g h t he 
use o f p resen t ins t rumenta t ion , i nc lud ing 
a l t i tude a ler t ing sys tems , a n d a p p r o p r i ­
a te inf l ight p rocedu re s . T h e F A A be l i eves 
t h a t p resen t Ins t rumenta t ion a n d i n ­
flight p rocedures p r o v i d e f o r safe a n d 
adequa t e te r ra in c l e a r a n c e as l o n g as 
p r o p e r n i g h t c r e w m e m b e r d i sc ip l ine is 
ma in t a ined a n d app rop r i a t e flight o p ­
era t ions p r o c e d u r e s a re f o l l o w e d . H o w ­
ever, n o t w i t h s t a n d i n g those ins t ruments 
a n d p r o c e d u r e s , as s ta ted in N o t i c e 7 4 -
32, a n u m b e r o f a i r ca r r ie r a c c i d e n t s i n ­
v o l v i n g large t u r b i n e - p o w e r e d a i rp lanes 
h a v e b e e n caused b y inadver t en t c o n t a c t 
w i t h t h e g r o u n d , a n d m i g h t h a v e b e e n 
a v o i d e d if a g r o u n d p r o x i m i t y w a r n i n g 
sys tem h a d b e e n ins ta l led t o give w a r n ­
i n g o f the i m p e n d i n g disaster t o the flight 
c r e w . 

Severa l c o m m e n t a t o r s po in t ed o u t tha t 
t he w a r n i n g s y s t e m shou ld ope ra t e d u r ­
i n g n o n - p r e c i s i o n a p p r o a c h e s . T h e F A A 
agrees , a n d a n y s y s t e m f o r w h i c h a p ­
p r o v a l is s o u g h t u n d e r n e w 5 121.360 m u s t 
b e c a p a b l e o f p r o v i d i n g w a r n i n g s du r ing 
n o n - p r e c i s i o n a p p r o a c h e s . 

A n u m b e r o f c o m m e n t s w e r e r e c e i v e d 
wi th r e spec t t o t he k ind o f w a r n i n g s t o 
b e g i v e n . O n e c o m m e n t a t o r sugges t ed 
tha t a visual w a r n i n g s h o u l d n o t be r e ­
quired , s i n c e i t c o u l d d i s t rac t t he p i lo t 
f r o m t a k i n g co r r ec t i ve ac t ion . F o r t h e 
s a m e reason , a n o t h e r c o m m e n t a t o r 
s ta ted tha t t he w a r n i n g shou ld n o t o p ­
era te c o n t i n u o u s l y unt i l the h a z a r d o u s 
c o n d i t i o n n o l o n g e r exis ts a n d s h o u l d 
b e c a p a b l e o f b e i n g m u t e d o r c a n c e l l e d . 

T h e F A A bel ieves tha t a g r o u n d p r o x -
m i t y w a r n i n g s y s t e m s h o u l d p r o v i d e 
a u t o m a t i c a n d d i s t inc t aura l a n d visual 
w a r n i n g s w i t h n o requ i red Input f r o m 
t h e flight c r e w , a n d t h a t It s h o u l d o p ­
e ra t e c o n t i n u o u s l y a s l o n g as a terrain 
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h a z a r d exis ts , s i nce t h e cessa t ion of t h e 
warning m i s h t lead to a mis taken be l ie f 
t ha t t he haza rd n o l o n g e r exists. T h e 
F A A does n o t agree tha t t i ie c o n t i n u o u s 
Opera t ion of ei ther the visual o r t he 
aura l w a r n i n g will d i s t r i c t the pUct f r o m 
t a k i n g co r r ec t i ve a c t i o n . 

W i t h respec t t o c o m m e n t s c o n c e r n i n g 
t he capab i l i t y o f the e q u i p m e n t t h a t 
w o u l d be required u n d e r the p r o p o s e d 
rule, it shou ld be n o t e d tha t t he e q u i p ­
m e n t m u s t be c a p a b l e o f p r o v i d i n g n o t 
o n l y a w a r n i n g based o n t he rate o f d e ­
s c e n t o f the a i rc ra f t a n d the h e i g h t o f 
t h e a i rc ra f t above t h e . t e r r a i n d i rec t ly 
b e n e a t h t he a i rcraf t , b u t a lso a wa rn ing 
based o n t he c o m p u t e d h e i g h t o f t he 
a i rc ra f t a b o v e the t e r ra in a l o n g t he a i r ­
c ra f t ' s p r o j e c t e d flight pa th . T h e rule, 
a s adop ted , ha s b e e n c lar i f ied so tha t It 
c l ea r ly states this r e q u i r e m e n t a n d t he 
o t h e r r e q u i r e m e n t s f o r a p p r o v a l d i s ­
cussed i n t he p r e a m b l e t o N o t i c e 7 4 - 3 2 . 

O n e c o m m e n t a t o r c o n t e n d e d t h a t 
t u r b o p r o p e l l e r - p o w e r e d a i rp lanes s h o u l d 
n o t b e required to h a v e the p r o p o s e d 
w a r n i n g sys tem b e c a u s e they d o n o t h a v e 
" s ink r a t e s" a s h i g h as t h o s e o f t u r b o ­
j e t - p o w e r e d airplane*;, t h e y a r e m o r e 
r e spons ive to t he a p p l i c a t i o n o f p o w e r , 
a n d they are less s u b j e c t to an ins id ious 
loss o f a l t i tude af ter takeoff. I n a d d i t i o n , 
t he c o m m e n t a t o r i n d i c a t e d tha t the p r o ­
p o s e d w a r n i n g s y s t e m r e q u i r e m e n t w o u l d 
cau^e e n g i n e e r i n g and ins ta l la t ion p r o b ­
l e m s f o r o lde r a i rcraf t . T h e F A A d o e s 
n o t a g r e e tha t t u r b o p r o p e l l e r - p o w e r e d 
a i rp lanes s h o u l d b e e x c e p t e d f r o m th is 
r equ i r emen t , s ince a r e v i e w o f a i r ca r r i e r 
a c c i d e n t s i nvo lv ing i n a d v e r t e n t c o n t a c t 
w i th t he g r o u n d does n o t suppo r t s u c h 
a n e x c e p t i o n . 

O n e c o m m e n t a t o r ques t ioned w h e t h e r 
the rule BS p r o p o s e d w o u l d require a 
g r o u n d p r o x i m i t y w a r n i n g sys tem s e p a ­
ra te f r o m all o t h e r a i r c r a f t sys tems . I t 
was n o t the Intent o f the F A A to p r e ­
c l u d e t he In tegra t ion o f s u c h a w a r n i n g 
s y s t e m w i t h o t h e r a i r c r a f t sys tems w h e n 
c o m p a t i b i l i t y exists . 

Ce r t a in c o m m e n t a t o r s p o i n t e d o u t t h a t 
the- r e q u i r e m e n t in p r o p o s e d 5 121.360 
( a ) , t h a t t he g r o u n d p r o x i m i t y w a r n i n g 
s y s t e m p r o v i d e a w a r n i n g a t a n y h e i g h t 
less t han 3,000 reet a b o v e the g r o u n d . Is 
n o t app rop r i a t ed in the l igh t o f the c a p a ­
bi l i ty of r a d i o a l t ime te r s p resen t ly in use 
i n l a r g e t u r b i n e - p o w e r e d a i rp lanes . T h e 
F A A agrees , a n d 5 l 2 1 . 3 G 0 ' a t . as a d o p ­
ted, requ i res o n l y tha t t he s y s t e m p r o ­
vide a w a r n i n g a t a n y h e i g h t less t han 
2,500 fee t . 

A n u m b e r o f c o m m e n t a t o r s u rged the 
F A A to exped i t e the d e v e l o p m e n t o f 
s t a n d a r d s f o r g r o u n d p r o x i m i t y w a r n i n g 
BY":I e m s . A s s ta ted In N o t i c e 74-3:!, the 
F A A has in i t ia ted a s tudy t o d e v e l o p 
e i ther a T e c h n i c a l S t a n d a r d O r d e r o r an 
a m e n d m e n t t o P a r t 25 es tab l i sh ing s p e ­
c i f ic s t anda rds . T h e P A A expec t s to issue 
those s t anda rds in the v e r y n ea r future . 
H o w e v e r , p e n d i n g thy d e v e l o p m e n t o f 
BUCJI s t anda rds the F A A in tends U> c o n ­
t inue t o a p p r o v e the ins ta l la t ion o f 
g r o u n d p r o x i m i t y w a r n i n g sy s t ems 
t h r o u g h the i ssuance o f s u p p l e m e n t a l 
t y p e cer t i f ica tes a l t e r c o m p l i a n c e l i a s 

b e e n s h o w n w i t h t he gene ra l e q u i p m e n t 
r equ i r emen t s o f F a r t 25. 

T h e p h r a s e "impendingr t e r ra in h a z ­
a r d " i n p r o p o s e d £ 121.360(a) ha s b e e n 
c h a n g e d t o " i m m i n e n t Inadve r t en t 
c o n t a c t w i th th& ground," ' s o as t o m o r e 
c lea r ly desc r ibe t he h a z a r d f o r which, 
t he s y s t e m m u s t p r o v i d e a w a r n i n g . 

P r o p o s e d 5 121 .360(c ) w o u l d h a v e 
p r o h i b i t e d the o p e r a t i o n o f a l a rge tu r ­
b i n e - p o w e r e d a i rp lane u n d e r P a r t 121 
6 m o n t h s a f te r the effect ive d a t e o f t he 
a m e n d m e n t unless it h a d b e e n e q u i p p e d 
wi th a r a d i o a l t ime te r tha t a u t o m a t i c a l l y 
p r o v i d e s a d i sc re te aural w a r n i n g w h e n 
the a i rp lane d e s c e n d s b e l o w a p r e d e t e r ­
m i n e d h e i g h t b e t w e e n 1.000 a n d 500 fee t 
a b o v e the g r o u n d . I n v i ew o f the s h o r t ­
en ing o f t he p e r i o d f o r c o m p l i a n c e w i t h 
5 1 2 1 . 3 6 0 ( a ) t o require the ins ta l l a t ion 
o l g r o u n d p r o x i m i t y w a r n i n g sy s t ems b y 
D e c e m b e r 1, 1975. p r o p o s e d fi 1 2 1 . 3 6 0 ( c ) 
ha s n o t b e e n a d o p t e d . 

I n l ieu o f p r o p o s e d § 1 2 1 . 3 6 0 ( d ) , a ref ­
e r e n c e to n e w S 121.360 has b e e n a d d e d 
t o 5 1 2 1 . 3 0 3 ( d ) ( 2 ) . T i l l s will p r o h i b i t 
t he takeoff o f a n y l a rge t u r b i n e - p o w e r e d 
a i rp l ane b e i n g ope ra t ed u n d e r Pa r t 121 
un less the g r o u n d p r o x i m i t y w a r n i n g 
s y s t e m requi red b y 5 121.360 is in o p e r a ­
ble c o n d i t i o n . H o w e v e r , ! 121 .627(c ) wi l l 
a l low the c o n t i n u a t i o n o f a flight b e y o n d 
a te rminal p o i n t w i th the e q u i p m e n t i n ­
ope ra t ive If t h e m i n i m u m e q u i p m e n t list 
and p r o c e d u r e s f o r t he c o n t i n u a t i o n o f 
flight a re i n c l u d e d In t he cer t i f ica te h o l d ­
er ' s m a n u a l . 

(Sees. 313(a). 601, 603. ar.d 604 of the Federal 
Aviation Act of 1958; 49 UJS.C. 1354(a), 1421, 
1423. and 1421. Sec. 6(c) of the Department 
of Transportation Act; 49 UJS.C. 1655(c)) 

I n c o n s i d e r a t i o n o f the f o r e g o i n g , a n d 
f o r the r ea rons s ta ted In N o t i c e No . 7 4 -
32, Pa r t 121 o f the Federa l A v i a t i o n 
R e g u l a t i o n s is a m e n d e d , effect ive J a n u ­
ary 23, 1975. a s f o l l o w s ; 

§ 1 2 1 . 3 0 3 [ A m e n d e d ] 

1. B y a m e n d i n g parattrar>h ( d ) (2> o f 
1 121.303 by de le t ing the phrase " a n d 
121.353" and subs t i tu t ing the re fo r t he 
p h r a s e " . 121.35!), and 121.360". 

2. 35y a d d i n g a n e w S 121.3C0 I m m e ­
dia te ly af ter £ 121.359 to read as . fo l ios : 

§ 1 2 1 . 3 6 0 G r o u n d p r o x i m i t y warning 

( a ) A f t e r D e c e m b e r 1 .1975 , n o p e r s o n 
m a y ope ra t e a la rge t u r b i n e - p o w e r e d 
a i rp lane unless lc Is equ ipped wi th a n 
a p p r o v e d g r o u n d p r o x i m i t y w a r n i n g s y s ­
t e m tha t is des ipned , cons t ruc ted , a n d 
Instal led to p rov ide a wa rn ing c f imjn i -
n e n t i nadve r t en t c o n t a c t w i th the 
g r o u n d . 

<b) T h e g r o u n d p r o x i m i t y w a r n i n g 
s y s t e m required by p a r a g r a p h ( a ) o f this 
s e c t i o n must^ 

(X) o p e r a t e a t a n y h e i g h t less t han 
2,500 f e e : n b o v e the g r o u n d ; 

( 2 ) P r o v i d e b o t h visual a n d aura l 
warnm;;; ; that— 

( i ) Initiate s imul t aneous ly a n d are 
dis t inc t from e a rn warning p rov ided by 
a n y otticr a i r c ra f t w a r n i n g d o v l c e ; 

( i i ) Initiate au toma t i ca l l y w i t h o u t a n y 
c r e w m e m b e r a c t i o n ; a n d 

<U1) O p e r a t e c o n t i n u o u s l y un t i l t he 
h a z a r d o u s c o n d i t i o n n o l o n g e r ex i s t s ; 
a n d 

( 3 ) P r o v i d e w a r n i n g s b a s e d o n the— 
(1) R a t e o f d e s c e n t o f t he a i rc ra f t 

( i n c l u d i n g a n y n e g a t i v e ra te o f c l i m b 
a f te r takeoff) i n r e l a t ion t o the h e i g h t 
o f the a i rc ra f t a b o v e the te r ra in d i r ec t ly 
b e n e a t h t he a i r c ra f t ; 

( i i ) C o m p u t e d h e i g h t o f the a i rc raf t 
a b o v e the terrain a l o n g t he a i rc ra f t ' s 
p r o j e c t e d fl ight p a t h ; 

( i l l ) L a n d i n g gea r a n d flap pos i t ions 
o f t he a i r c ra f t ; a n d 

<iv) P e r f o r m a n c e c a p a b i l i t y o f t h e 
a i r c r a f t . 

I s sued In W a s h i n g t o n , B.C., o n D e c e m ­
b e r 18, 1974. 

A L E X A N D E R P . B U T T E R F X E L D , 
Administrator. 
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