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Association 

The National Transportation Safety Board has reviewed GAMA'S 
"Specification for  Pilots Operating Handbook." Achievement of 
the specification's objectives will resul t  i n  a number of col- 
la teral  safety benefits. The Safety Board has, in t h i s  regard, 
several recommendations which i t  believes will further enhance 
the accident prevention potential of this document.. These stem 
from a recent review of a fa ta l  takeoff accident which occurred 
a t  high density a l t i tude  and involved "inadequate preflight 
preparation and/or  planning," "premature l i f t o f f  ," and "improperly 
1 oaded a i rc raf t "  (overweight) ~ 

Flight operations a t  high density a l t i tude  require tha t  
pi lots  be thoroughly familiar with the operating and performance 
limitations o f  their particular airplane. This i s  especially 
true in connection with takeoff performance because of the in- 
creased runway required, obstacle clearance considerations, and  
Operational techniques c r i t i ca l ly  related t o  th i s  f l igh t  phase. 
With a properly loaded and appropriately configured airplane, the 
p i lo t  must accurately determine the takeoff distance, b o t h  in 
regard t o  ground ro l l  (runway surface) and  obstacle clearance 
(runway surface and/or clearway), s e t  the engine fuel mixture, 
and adhere t o  the recommended l i f t o f f  and climb airspeeds. 

The  airplane performance section o f  the new GAMA speci- 
f icat ion clear ly  provides for  a l l  the aforementioned takeoff 
parameters direct ly ,  except fuel mixture leaning. The Board 
believes tha t  a n y  applicable leaning requirement,s or procedures 
should be placed direct ly  on the takeoff data c h a r t s  o r  tables .  
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I f ,  for  example, takeoff performance is  based on 100 p 
the power available, proper leaning of t h e  fuel mixture 1s a 
lutely essential i n  order t o  real ize  predicted "marginal" p 
formance a t  h i g h  a l t i tudes.  Excessive leaning, on the othe 
hand, could resul t  i n  takeoff power levels significantly be 
those available w i t h  even a fu l l  r ich mixture. Therefore, i 
predicted performance i s  c r i t i c a l l v  dependent on fuel mixtur 
leaning, the leaning procedure i t s e l f  must be safe,  simple, and 
reliable.  

In addition, available takeoff performance a t  h 
i s  very sensit ive t o ,  and  severely reduced by, even small incre 
i n  gross weight or  center of gravity beyond cer t i f icated limits. 
If predicted performance a t  fu l l  gross weight i s  already margina 
then exceeding this weight would be intolerable. 
adverse effects  of an  overweight airplane and h i g h  density a l t i -  
tude on takeoff performance make t h i s  s i tuat ion uniquely dangerous 
Therefore, i n  order t o  prompt more thorough preflight preparati 
and planning, an appropriate precautionary note should also be 
placed on the takeoff data charts or  tables relatinq to  these 

The combined 

- 
c r i t i ca l  items. 

F i n a l l y ,  i n  connection w i t h  climb performan 
noted t h a t  the only climb airspeed specified i n  the new GAMA 
specification was that for  best ra te  of climb. Based on our  
accident experience, i t  i s  believed t h a t  marginal climb per- 
formance under high altitude-high temperature conditions, coup 
w i t h  obstacle clearance requirements,makes specification of t h  
airspeed for  best angle of climb essential i f  i t  i s  significan 
different t h a n  the airspeed for best climb rate .  

In view of the above, the Safety Board reco 
General Aviation Manufacturers Association: 

Supplement the performance section of 
"Specification for  Pi lots  Operating Handbook" b 

1. Specifying on takeoff distance charts o r  
where applicable, fuel mixture leaning requ 
and procedures. 

Specifying a precautionary note on 
charts o r  tables indicating the i m  
ularly a t  the higher a l t i tudes and temperat 
complying w i t h  cer t i f icated gross weight an 
of gravity limitations. 

2. 
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3. Specifying t h a t  climb-airspeed data include the  
indicated airspeed necessary t o  achieve an airplane's 
best angle o f  climb. 

Personnel from our Bureau o f  Aviat ion Safety w i l l  be made 

We would appreciate being advised o f  any actions 

REED, Chairman, McADAMS, THAYER, BURGESS, and HALEY, Members 

avai lab le i n  the  event t h a t  any fu r the r  information o r  assistance 
i s  required. 
you may i n i t i a t e  i n  response t o  our recommendation, 

concurred i n  the  above recommendations. 

THESE RECOMMENDATIONS WILL BE RELEASED TO THE PUBLIC ON THE 
ISSUE DKTE SHOWN ABOVE. NO PUBLIC DISSEMINATION OF THIS DOCUMENT 
SHOULD BE MADE PRIOR TO THAT DATE. 


