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S A F E T  RECOMMENDAT I ON (S) @=?b v 

A t  1210  on May 1 8 ,  1978, N6423K, a Cessna 150,  and N121GW, a Falcon 

A t  t h e  t ime of t h e  c o l l i s i o n  both a i r c r a f t  
Fan J e t , c o l l i d e d  i n  midair  about 3 1/2 miles west of  Memphis In te rna t iona l  
Airport ,  Memphis, Tennessee. 
were operat ing under t h e  con t ro l  j u r i s d i c t i o n  of Elemphis Tower at an 
assigned a l t i t u d e  of 2,000 f e e t  m . s . 1 .  and were i n  rad io / radar  contact  
with d i f f e r e n t  f a c i l i t y  c o n t r o l l e r s  on separa te  r a d i o  frequencies .  
Visual meteorological condi t ions preva i led  a t  t h e  t ime. 

Inves t iga t ion  disclosed t h a t  N6423K was a VFR arrival from t h e  west 
and was rece iv ing  s t age  I11 rada r  s e rv i ce ;  N121GW was operat ing i n  a 
c losed  t r a f f i c  pa t t e rn  on an IFR f l i g h t  plan and was conducting mul t ip le  
ILS approaches t o  runway 17R. Fur ther ,  inves t iga t ion  revealed t h a t  ATC 
f a i l e d  t o  e f f e c t  t h e  required separa t ion  minima appl icable  t o  known VFR 
and IFR t r a f f i c  operat ing within t h e  designated te rmina l  r ada r  s e rv i ce  
area (TRSA), because c o n t r o l l e r  personnel respons ib le  f o r  t h e  con t ro l  of  
t h e  two a i r c r a f t  did not  coordinate t h e  p a r t i c u l a r  operat ion being 
conducted with each o ther .  
n e i t h e r  of t h e  two c o n t r o l l e r s  con t ro l l i ng  N121GW had any knowledge t h a t  
N6423K w a s  inbound t r a f f i c ,  and t h e  t h i r d  c o n t r o l l e r ,  who was providing 
c o n t r o l  service t o  N6423K, had no knowledge of N121GW's t ra f f ic  p a t t e r n  
operat ion within h i s  a i r space  a t  2,000 f e e t .  
t h a t  a conf l i c t  ex is ted  u n t i l  the  two a i r c r a f t  were seen on r ada r  about 
1 mile apa r t .  
act ion. 

A s  a result of  t h i s  lack of coordinat ion,  

Therefore,  no one recognized 

A t  t h a t  p o i n t ,  i n s u f f i c i e n t  time was ava i l ab le  f o r  co r rec t ive  

The Safety Board is concerned t h a t  a s ing le  coordinat ion procedural 
e r r o r  e f f ec t ive ly  negated t h e  con t ro l  capab i l i t y  of  an ATC system which 
u t i l i z e s  modern automated radar  equipment and procedural concepts. 
Therefore,  w e  have examined f a c i l i t y  procedures,  automated equipment, 
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and TRSA requirements ca re fu l ly  t o  determine (1) i f  addi t iona l  safeguards 
a r e  f eas ib l e  and (2 )  how such measures would have prevented t h i s  accident. 
Based on our ana lys i s  of ATC operat ions,  we conclude t h a t  t he re  a r e  two 
problem areas  worthy of cor rec t ive  act ion.  The first area  involves t h e  
l o c a l  operat ing procedures used a t  Memphis f o r  closed t r a f f i c  pa t te rn  
IFR opera t ions ,  and the  second involves t h e  cur ren t  r u l e s  f o r  a i r c r a f t  
operat ions i n  a TRSA and r e l a t e d  transponder requirements. 

Both a i r c r a f t  were being control led i n  accordance w i t h  prescribed 
procedures and standard p rac t i ces  a t  an assigned a l t i t u d e  of 2,000 f e e t  
The a i r space  within a 5-mile rad ius  of t h e  a i r p o r t ,  from the  surface t o  
2,000 f e e t ,  i s  designated f o r  and u t i l i z e d  by t h e  f a c i l i t y  f o r  l o c a l  
con t ro l  operat ions.  
within t h a t  a i rspace i s  the  r e spons ib i l i t y  of  t h e  l o c a l  con t ro l l e r s  (LC 
1 and 2 ) .  
f o r  t r a f f i c  operating i n  t h e  e a s t  and west quadrants of a 5-mile c i r c l e  
around t h e  a i r p o r t  which e re  formed by b i sec t ing  l i n e s  NW/SE and NE/SW 
t h a t  pass  through the  center  of the  airrport. The LC-2 c o n t r o l l e r  is 
respons ib le  f o r  t r a f f i c  operating i n  t h e  north and south quadrants. Any 
t r a f f i c  operating i n  a closed t r a f f i c  pa t t e rn  a t  2,000 f e e t  or below 
w i l l  t r ave r se  the  airspace of both the  LC-1 and LC-2 con t ro l l e r s .  Every 
c i r c u i t  of t he  closed t r a f f i c  pa t t e rn  f o r  runway 1 7 R  a t  Memphis requires  
coordination between the  LC-2 and L C - 1  c o n t r o l l e r s  t o  acquire knowledge 
o f  mutual. t r a f f i c  and po ten t i a l  c o n f l i c t s .  Also, t hese  con t ro l l e r s  a r e  
obl iga ted  t o  separate  t r a f f i c  i n  accordance with appl icable  c r i t e r i a  for  
TRSA t r a f f i c .  

Thus ,  r e spons ib i l i t y  f o r  t h e  cont ro l  of a i r  t r a f f i c  

To e f f e c t  procedural con t ro l ,  t he  LC-1  con t ro l l e r  is responsible 

The Safety Board be l ieves  t h a t  closed t r a f f i c  pa t te rn  operat ions a t  
Memphis In t e rna t iona l  Airport  should be discontinued within the  designated 
a i r space  f o r  l o c a l  con t ro l  operat ions.  
on l o c a l  con t ro l l e r s  by t h e  requirement t o  coordinate and e f f e c t  s tage  
III/ I F R  separat ion minima between these  a i r c r a f t  compromises t h e i r  
a b i l i t y  t o  perform t h e i r  primary dut ies .  Since the  physical  layout of 
t h e  Memphis Airport  and cont ro l  procedures u t i l i z e d  by the  f a c i l i t y  a r e  
somewhat unique, t he  Safety Eoard be l ieves  t h a t  i dea l ly  any closed 
t r a f f i c  pa t te rn  operation wherein the  a i r c r a f t  w i l l  be executing m u l t  
ILS  approaches should be conducted a t  an assigned a l t i t u d e  of 2,500 f 
or above. 
s u i t e d  t o  provide radar  separat ion serv ice  than the  l o c a l  con t ro l l e r .  
Accordingly, con t ro l  r e s p o n s i b i l i t y  should be t r ans fe r r ed  t o  Memphis 
TRACON . 

The add i t iona l  worlcload imposed 

Appropriate r ada r  con t ro l  personnel i n  the  TRACON a re  b e t t e r  

The Safety Board is extremely concerned by e x i s t i n g  requirements 
f o r  an a i r c r a f t  transponder f o r  f l i g h t  operat ions i n  c e r t a i n  designa 
cont ro l led  a i r space .  We understand t h a t  a transponder with a l t i t u d e  
encoder i s  required f o r  f l i g h t  operat ions conducted above 12,500 f ee  
m . s . 1 .  and within designated group 1 TCA's .  Group 11-type TCA's  
r equ i r e  a transponder without a l t i t u d e  encoder. 
required f o r  f l i g h t  within a designated TRSA, nor i s  the re  any r equ i  
t h a t  a p i l o t  e s t a b l i s h  r ad io  contact  with ATC when t r ave r s ing  a TRSA. 

Such equipment is not 
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Based on i t s  inves t iga t ion  of t h i s  acc ident ,  t h e  Safe ty  Board concludes 
t h a t  t h e  transponder requirements f o r  f l i g h t  operat ions within a TRSA 
and TCA I1 should be rev ised .  
of ATC automated equipment and t h e  f u t u r e  development of Beacon Col l i s ion  
Avoidance System, Discreet  Address Beacon System, and Automated T r a f f i c  
Advisory and Resolution Service (ATARS), w e  be l ieve  t h a t  f a i l u r e  t o  
reeva lua te  t h e  opera t iona l  b e n e f i t s  and sa fe ty  enhancement t h e  
a l t i t u d e  encoder Mode "C" transponder could provide i n  T E A  and TCA 11 
operat ions would be untenable. 

In view of t h e  ever increas ing  avai labi l i ty  

I t  i s  evident t o  t h e  Board t h a t  i f  an operating transponder had 
been i n s t a l l e d  aboard Cessna 6423K i d e n t i f i c a t i o n  of t h a t  aircraft with 
a l t i t u d e  d a t a  would most l i k e l y  have been detected by c o n t r o l l e r  personnel 
and t h e  accident would not  have occurred. A t  locz.tions where t h e  conf l i c t  
a ler t  system i s  opera t iona l ,  a Mode "C" transponder would provide another 
safeguard which could serve t o  prevent t h e  type of accident  t h a t  occurred 
a t  Memphis. 

With respec t  t o  those  c i v i l  a i r p o r t s  t h a t  have a designated TRSA 
with s tage  I11 se rv ice  provided, t h e  Safety Board recognizes t h a t  t r a f f i c  
opera t ions  d i f f e r  g r e a t l y  between such a i r p o r t s  as Phoenix, Arizona, and 
R,oanoke, Virginia .  Because some of  t h e  l a r g e r  a i r p o r t s ,  such as Phoenix, 
now generate high volume t r a f f i c  which c lose ly  approximates t h e  c r i t e r i o n  
used f o r  t h e  establishment of  a TCA 11, w e  bel ieve t h a t  TRSA loca t ions  
should be c l a s s i f i e d  i n t o  two groups based upon t ra f f ic  count and c a r r i e r  
operat ions.  
l oca t ions .  
t r a f f i c  and ATC automation should r equ i r e  (1) a Mode "C" transponder t o  
conduct f l i g h t  operat ions within t h e  TRSA and ( 2 )  V F R  aircraft operat ing 
en r o u t e  through t h e  TFSA t o  e s t a b l i s h  r ad io  communication with ATC 
before en ter ing  t h e  T E A .  
equipped a i r c r a f t  t h a t  operate  from t h e  a i r p o r t s  a f f ec t ed  by t h e  change 
i n  e x i s t i n g  transponder requirements recommended, we be l ieve  such ac t ion  
f e a s i b l e ,  t imely,  and j u s t i f i e d  i n  t h e  i n t e r e s t  of safer f l i g h t  operat ions.  

Accordingly, t h e  National Transportation Safety Board recommends 

L i k e  t h e  T C A ' s  they  could be c l a s s i f i e d  a s  TRSA I E TRSA I1 
We be l ieve  t h a t  TRSA I loca t ions  with t h e  higher  volume 

Because of t h e  l a rge  number of  transponder 

t h a t  t h e  Federal  Aviation Administratiori: 

Evaluate t h e  closed t r a f f i c  pa t t e rn  operat ions conducted at 
Memphis In t e rna t iona l  A-irport and consider establishment of a 
procedure whereby high performance o r  tu rb ine  je t  a i rc raf t  
conducting mul t ip le  approaches f o r  t r a i n i n g  purposes be assigned 
an a l t i t u d e  of 2,500 feet  or above, which would p lace  r e s p o n s i b i l i t y  
f o r  con t ro l  of t h e  a i r c r a f t  with TIWCON personnel.  
P r i o r i t y  Action) (A-78-79, ) 

(Class  11, 



Evaluate operat ional  da ta  f o r  each TRSA loca t ion  and e s t a b l i s  
two ca tegor ies  of TRSA's. Those loca t ions  handling the  l a rge  
volume of t r a f f i c  with automated ATC equipment ava i lab le  
should be designated TRSA I loca t ions .  
would be designated TRSA I1 loca t ions  
Act ion) (A-78-80. ) 

Require Mode "C" transponder equipment f o r  operations w i  
TPSA I and Group I1 TCA and requi re  t h a t  a p i l o t  of a VF 
f l i g h t  t ravers ing  a TRSA I es t ab l i sh  rad io  contact with t h e  
appropriate  ATC f a c i l i t y  before en ter ing  the  designated 
(Class I 1 , P r i o r i t y  Action)(P.-76-@1.) 

The remaining areas  
(Class I I , P r i o r i  

K I N G ,  Chairman, DRIVER, Vice Chairman, McADAMS and HOGUE, Members, 
concurred i n  the  above recommendations. 


