
NFPA No. 

402  

S.O.P. AIRCRAFT 
RESCUE A N D  
FIRE FIGHTING 
1969 



Ot~cia l  NFPA D e f i n i t i o n s  

Adopted Jan. 23, 1964. Where v~'~riances to these definitions are found, efforts to 
eliminate such conflicts art, In process. 

SHALL is int~,nded to indica te  r equ i rement s .  

SHOULD is i n t ended  to indica te  r e c o m m e n d a t i o n s  or t ha t  which is adv i sed  
bu t  no t  required.  

APPROVED m eans  acceptab le  t,) the a u t h o r i t y  hav ing  jurisdict ion.  T h e  Nat iona l  
Fire Protec t ion  Association does not  approve ,  inspect  or cer t i fy  an y  inst ' .dlations, 
procedures,  e q u i p m e n t  or mate r ia l s  nor does it  a pp rove  or e v a l u a t e  tes t ing  labora-  
tories. In  de t e rmin ing  the acceptab i l i ty  of ins ta l la t ions  or procedures,  e q u i p m e n t  
or mater ia ls ,  the a u t h o r i t y  hav ing  jurisdict ion m a y  base accep tance  on compl iance  
with N F P A  or o ther  app rop r i a t e  s t andards .  In  the absence  of such s t andards ,  
said a u t h o r i t y  m a y  require  ev idence  of proper  instal lat ion,  p rocedure  or use. T h e  
au tho r i t y  h a v i n g  jurisdict ion m a y  also refer to the  l istings or label ing prac t ices  of 
na t iona l ly  recognized test ing laboratories ,* i.e., labora tor ies  qualified an d  equipped  
to conduc t  the necessary  tests, in a position to de t e rmine  compl iance  with ap-  
propr ia te  s t anda rds  for the cu r ren t  product ion  of listed i tems,  an d  the  sa t i s fac tory  
pe r fo rmance  of such e q u i p m e n t  or ma te r i a l s  in ac tua l  usage.  

*Among the laboratories nationally recognized by the authorities having jurisdiction in 
the United States and Canada are tile Underwriters' Laboratories, Inc., the Factory Mutual 
Engineering Division, the American (;as Association Laboratories, the Underwriters' Labora- 
tories of Canada, the ('ana~ian Standards Association Testing Laboratories, and tl~e Canadian 
(;as Association Approvals Division. 

LISTED: E q u i p m e n t  or ma te r i a l s  inc luded in a list publ ished by a na t ional ly  
recognized tes t ing l abo ra to ry  t h a t  ma in t a in s  periodic inspect ion of product ion  of 
l isted e q u i p m e n t  or mater ia ls ,  and  whose l ist ing s ta tes  e i ther  t h a t  the  e q u i p m e n t  
or mate r ia l  mee t s  na t iona l ly  recognized s t a nda rds  or has been tes ted  and  found 
sui table  for use in a specified ma nne r .  

LABELED: E q u i p m e n t  o" ma te r i a l s  to which  has been a t t a c h e d  a label of a 
na t iona l ly  recognized testir~g l abo ra to ry  t h a t  ma in t a in s  periodic inspect ion of 
product ion  of labeled e q u i p m e n t  or mater ia ls ,  a nd  by whose label ing is indica ted  
compl iance  wi th  na t ional ly  r . 'eognized s t a n d a r d s  or the conduct  of tests  to de t e rmine  
sui table  usage in a spec i fed  m a n n e r .  

AUTHORITY HAVING J JRISDICTION: T h e  organizat ion,  office or indiv idual  re- 
sponsible for " a p p r o v i n g "  ,~quipment, an  instal lat ion,  or a procedure .  

S t a t e m e n t  o n  NFPA P r o c e d u r e s  
This material has been developed in the interest of safety to life and property under the 

published procedures of the National Fire Protection Association. These procedures are de- 
signed to assure the appointment of technically competent Committees having balanced 
representation from those vitally interested and active in the areas with wtfich the Committees 
are concerned. These procedures provide that all Committee recommendations slmll be pub- 
lished prior to action on them by the Association itself and that following this publication these 
recommendations shall be presented for adoption to the Annual Meeting of the Association 
where anyone in attendance, member or not, may present his views. While these procedures 
assure the highest degree of care, neither the National Fire Protection Association, its members, 
nor those participating in its activities accepts any liability resulting from compliance or non- 
compliance with the provisions given herein, for any restrictions imposed on materials or 
processes, or for the completeness of the text. 

C o p y r i g h t  a n d  R e p u b l i s h i n g  R i g h t s  
This  publ icat ion is copyr igh ted  © by  the  Nat iona l  Fire Pro tec t ion  Asso- 

ciation. Permiss ion is g ran ted  to republ ish  in full the ma te r i a l  herein  in laws, 
ordinances ,  regulat ions,  a d m i n i s t r a t i v e  orders  or  s imilar  d o c u m e n t s  issued by 
public author i t ies .  All o thers  desir ing permission to r ep roduce  this ma te r i a l  in 
whole or in p a r t  shall consult  the Nat iona l  Fire  Pro tec t ion  Associat ion.  
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Standard Operating Procedures 

Aircraft Rescue and Fire Fighting 

NFPA No. 4 0 2 -  1969 

1969 Edition of No. 402 

These  S t a n d a r d  Opera t ing  P rocedures  for  A i rc ra f t  Rescue  and 
F i re  F igh t ing  were  developed by a S u b c o m m i t t e e  of the  N F P A  Sec-  
t ional  C o m m i t t e e  on A4rcraft  Rescue  'and F i re  Fight ing .  The  follow- 
ing s u b c o m m i t t e e  has been ass igned  c u r r e n t  responsibi l i ty  for  th{s 
publ icat ion : 

W. D. R o b e r t s o n ,  Chairman, S u p e r i n t e n d e n t  of O p e r a t i o n s ,  
Seattle-Taooma Airport 

Alfred  W. DuBrul, U.S. Coast Guard J . T .  Stephan, American "Association 
of Ai.rport ]Executives 

W. T. Schmidt, South Bend Fire De- Marvin C. Tyler, U.S. Dept. of the 
partment Air Force 

The t ex t  was  approved  by the  Sect ional  C o m m i t t e e  and the  N F P A  
C o m m i t t e e  on Aviat ion ,and then  adopted  a t  the  1969 Annua l  Meet-  
ing of t he  Associa t ion  held May 12-16 in New York, N.Y. 

The  fol lowing P a r a g r a p h s  or Sect ions  'are d i f fe rent  o r  addi t ions in 
this  1969 Edi t ion  as compared  ~o .the last  previous edi t ion (1968): 
P a r a g r a p h s  103, 220, 221a, 1002a, and  1111; new Sect ion  1100. The re  
has also been  an 'addition to the  Note  to Table  1, Appendices  G and 
H have 'been added, and edi.torial upda t ing  has been accomplished.  
Previous  N F P A  No. 420M (Guide on F o a m  Runways  for  Crash  Pro-  
tec t ion)  has been incorpora ted  here in  (Sect ion 1100 and Appendix  G). 

Origin and Development of No. 402 

These  S t a n d a r d  Opera t ing  P rocedu re s  were  f irs t  developed by the  
sponsor ing  N F P A  c o m m i t t e e  in 1947 and  were  f irs t  ,adopted by the  
Associ~ation in 1951. The  l a t e s t  previous  edit ion to this 1969 ,~ext was  
1968. Compan ion  publ ica t ions  of special  iml~ortance are  the  N F P A  
R e c o m m e n d e d  P r a c t i c e  for  A i rc ra f t  Rescue  and F i re  F igh t ing  Ser-  
vices :a~t Ai rpor t s  and Hel ipor ts  (No. 403), the  N F P A  Guide on Air-  
c r a f t  Rescue  and F i re  F igh t i ng  E q u i p m e n t  Techniques  for  F i re  De- 
p a r t m e n t s  USing Convent iona l  F i re  A p p a r a t u s  and Equipmen.t  (No. 
406M), t he  S t a n d a r d  for  Eva lua t ing  F o a m  Fi re  F igh t ing  E q u i p m e n t  
on A i r c r a f t  Rescue and F i r e  F igh t i ng  Vehicles  (No. 412), and  the  
S t a n d a r d  for  A i rc ra f t  Rescue  and F i re  F igh t i ng  Vehicles (No. 414). 
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Committee on Aviat ion 

J e r o m e  L e d e r e r , t  Chairman, 
N a t i o n a l  A e r o n a u t i c s  a n d  S p a c e  A d m i n i s t r a t i o n .  Code  MY, 

600 I n d e p e n d e n c e  Ave.,  S .W. ,  W a s h i n g t o n ,  D.C. 20546 

H a r v e y  L .  H a n s h e r r y ,  Vice-Chairma,, 
U. S. Dept .  of  T r a n s p o r t a t i o n ,  F e d e r a l  A v i a t i o n  A d m i n i s t r a t i o n ,  N A F E C ,  

A t l a n t i c  Ci ty ,  N. J .  08405 

G e o r g e  H .  T y r o n , t  SecretaTy, 
N a t i o n a l  F i r e  P r o t e c t i o n  Assoc i a t i on .  60 B a t t e r y m a r c h  St . ,  Bos ton ,  Mass .  02110 

J .  C. A b b o t t ,  B r i t i s h  O v e r s e a s  A i r -  
w a y s  Corp .  

C o m m a n d e r  G. C. Ba l l ,  C a n a d i a n  
F o r c e s  H e a d q u a r t e r s .  

R ~ E .  B r e i l i n g ,  A s s o c i a t e d  A v i a t i o n  
U n d e r w r i t e r s .  

J .  J .  B r e n n e m a n ,  N F P A  Sec t iona l  
C o m m i t t e e  o n  A i r c r a f t  R e s c u e  a n d  
F i r e  F i g h t i n g .  

H .  L.  B u t l e r ,  E a s t e r n  A i r  L ines .  
W.  F .  C la rk ,  U n i t e d  , S t a t e s  A v i a t i o n  

U n d e r w r i t e r s .  
C. W .  C o n a w a y ,  F a c t o r y  I n s u r a n c e  

Assn .  
G. T. Cook,  U. S. Dept .  of  t he  Ai r  

F o r c e .  
P .  M. F i t z g e r a l d ,  F a c t o r y  M u t u a l  

R e s e a r c h  Corp . ,  N F P A  Sec t iona l  
C o m m i t t e e  on A i r c r a f t  H a n g a r s  a n d  
A i r p o r t  Fac i l i t i e s .  

J .  N. F u n k ,  T h e  B o e i n g  C o m p a n y .  
W .  H a r r i s ,  A u s t r a l i a n  Dep t .  of  Civil  

Av ia t i on .  
B.  V. H e w e s ,  A i r  L i n e  P i l o t s  Assn .  
C. H a y d e n  L e R o y ,  t N a t i o n a l  T r a n s -  

p o r t a t i o n  S a f e t y  B o a r d .  

John  E. L o d g e ,  B o a r d  of T r a d e :  ~[ in-  
i s t r y  of  T e c h n o l o g y  (U, n i t e d  K i n g -  
d o m ) .  

C. M. M i d d l e s w o r t h , t  U. S. Dept .  o f  
T r a n s p o r t a t i o n ,  F e d e r a l  A v i a t i o n  
A d m i n i s t r a t i o n  ( N A F E C ) .  

J .  A. O ' D o n n e l l ,  N F P A  Sec t i ona l  
C o m m i t t e e  o n  A i r c r a f t  F u e l  Serv ic -  
ing .  

H .  B .  P e t e r s o n ,  U. S. N a v a l  R e s e a r c h  
L a b o r a t o r y .  

E.  E.  R e e d ,  A m e r i c a n  P e t r o l e u m  I n -  
s t i t u t e .  

H .  F .  R o b e r t s ,  F i r e  E q u i p m e n t  M a n u -  
f a c t u r e r s  A s s n .  

John  H .  Sel le rs ,  C h a i r m a n ,  Sec t i ona l  
C o m m i t t e e  on  A i r c r a f t  Maintcnv/nce  
a n d  Se rv i c ing .  

John  T. Stephan,  A m e r i c a n  A s s o c i a -  
t i on  of  A i r p o r t  E x e c u t i v e s ,  

E.  F .  Tab i s z .  U n d e r w r i t e r s '  L a b o r a t o -  
r i e s  of C a n a d a .  

A. E.  W i l l e y ,  F i r e  M a r s h a l s  Assn .  o f  
N o r t h  A m e r i c a .  

A l t e r n a t e s .  

R o s c o e  L.  Bel l .  U. S. D e p t .  of  .the Ai r  
Fo rce .  ( A l t e r n a t e  to  G. T.  Cook. )  

W i l l i a m  L .  Coll ier ,  I n t e r n a t i o n a l  F e d -  
e r a t i o n  o f  A i r  L i n e  P i l o t s  Assns .  
( A l t e r n a t e  to  B. V. H e w e s . )  

D.  J .  McCaf f roy ,  F i r e  E q u i p m e n t  
M a n u f a c t u r e r s  A s s n  ( A l t e r n a t e  to 
H.  F .  R o b e r t s . )  

A. J .  M e r e u r i o ,  F a c t o r y  I n s u r a n c e  
Assn .  ( A l t e r n a t e  to  C. W.  Co~a-  
w a y .  ) 

T h o m a s  A. R a f f e t y ,  A m e r i c a n  Assoc i a -  
t ion  of  A i r p o r t  Execu t iveS .  (A l t e r -  
n a t e  to  J o h n  T. S t e p h a n . )  

R i c h a r d  S o u t h e r s ,  A m e r i c a n  P e t r o -  
l e u m  I n s t i t u t e .  ( A l t e r n a t e  to E. E. 
Reed . )  

G. L .  T o p p i n ,  U n d e r w r i t e r s '  L a b o r a -  
t o r i e s  o f  C a n a d a .  ( A l t e r n a t e  to E. F .  
Tab i sz .  ) 

L i a i s o n  R e p r e s e n t a t i v e s . t  

J .  G. W .  B r o w n ,  B r i t i s h  E u r o p e a n  J o h n  A. P o p e ,  N a t i o n a l  B u s i n e s s  A i r -  
A i r w a y s  ( C o r r e s p o n d i n g  M e m b e r )  

A l l en  W .  Da l l a s ,  A i r  T r a n s p o r t  A s s n .  
S t a n l e y  Green ,  A e r o s p a c e  T e c h n i c a l  

Counci l .  A e r o s p a c e  I n d u s t r i e s  Assn .  
of A m e r i c a ,  Inc .  

W .  A. M c G o w a n ,  N a t i o n a l  A e r o n a u -  
t i cs  a n d  S p a c e  A d m i n i s t r a t i o n .  

R .  W.  O l d h a m ,  M i n i s t r y  o f  Defence ,  
A i r  F o r c e  D e p t .  ( U n i t e d  K i n g d o m ) .  

t N o n v o t i n g  

c r a f t  Assn . ,  Inc .  
A. F .  R o b e r t s o n ,  N a t i o n a l  B u r e a u  of  

S t a n d a r d s .  
Dr .  R .  R .  S h a w ,  I n t e r n a t i o n a l  A i r  

T r a n s p o r t  A s s o c i a t i o n .  
Chief  of  th e  A e r o d r o m e s ,  A.G.A. ,  I n -  

t e r n a t i o n a l  Civil  A v i a t i o n  O r g a n i z a -  
t ion .  

SeePs: To  p r o m o t e  f i re  s a f e t y  d u r i n g  t h e  o p e r a t i o n ,  m a i n t e n a n c e ,  s e r v i c i n g  
a n d  s t o r a g e  of a i~ 'c raf t  a n d  in  t h e  ~)perat ion of  a i r p o r t s  a n d  a s s o c i a t e d  f u n c -  
t ions .  T h e  C o m m i t t e e  is a p o l i c y - m a k i n g  S t e e r i n g  C o m m i t t e e  o f  t h e  N F P A  
S e c t i o n a l  C o m m i t t e e s  o r g a n i z e d  to  h a n d l e  specif ic  t e c h n i c a l  p r o b l e m s  in  t h e  
a v i a t i o n  field, l%eports p r e p a r e d  b y  t h e  Sec t i ona l  C o m m i t t e e s  a r e  c i r c u l a t e d  
f o r  l e t t e r  b a l l o t  to t h e  m e m b e r s  of  t h i s  C o m m i t t e e  a n d  t h e  r e s u l t s  r e p o r t e d  to  
t h e  A n n u a l  M e e t i n g  of  t h e  A s s o c i a t i o n ,  
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Sectional Committee on 
Aircraft Rescue and Fire Fighting 

J .  J .  B r e n n e m a n ,  Chairman, 
F i r e  P r o t e c t i o n  E n g r . .  U n i t e d  A i r  L ines ,  Inc. ,  P .O.  B o x  66100. 

Ch icago ,  Ill .  60666 

B.  V. H e w e s ,  Vice Chairman, 
3581 N. Mai~  St. ,  Col lege  P a r k ,  Ga.  30022 ( rep.  A i r  L i n e  P i l o t s  A s s o c i a t i o n )  

J .  C. A b b o t t ,  B r i t i s h  O v e r s e a s  Ahr- 
w a y s  Corp .  

L t .  G e o r g e  A u g n s t o ,  D e n v e r  F i r e  
Dep t .  

Cd r .  G. C. Ba l l ,  C a n a d i a n  F o r c e s  
H e a d q u a r t e r s .  

R o b e r t  F .  B y r u s ,  Bel t sv t l le ,  Md. 
Martin P .  Casey ,  A n d r e w s  A i r  F o r c e  

• Base .  
J o h n  D a n d o ,  F i r e  A p p a r a t u s  Mfrs .  

Divisi~)n, T r u c k  B o d y  & E q u i p m e n t  
Assn .  

A l f r e d  W .  D u B r u l ,  U. S. C o a s t  G u a r d .  
Francis  W .  F l a g g ,  M o n r o e  C o u n t y  

Ai rp~zL 
F r e d e r i c k  H .  F l a g g ,  P o r t  o f  N e w  

Y o r k  A u t h o r i t y .  
J .  N. F u n k ,  T h e  B o e i n g  C o m p a n y .  
Harve.v L. Hansberry  (ex-officio),  

U. f i [ . .  . D e p t .  o f  T r a n s p o r t a t i o n .  
R .  A. H a r l e y ,  Dept .  of  T r a n s p o r t ,  Ot -  

t a w a ,  C a n a d a .  
G. H. Hawes ,  Jr., L o c k h e e d - G e o r g i a  

Co. 
Don Heine,  A i r  L i n e  P i l o t s  A s s o c i a -  

t ion .  
F r a n k l y n  P .  K e l l o g g ,  B u r k e  L a k e -  

f r o n t  A i r p o r t .  
R .  M. K i d d ,  C a n a d i a n  A i r  L i n e  P i l v t s  

A s s n .  
Chief P a u l  K o w a l l ,  F i r e m e n ' s  T r a i n -  

i n g  Cen te r ,  P l a i n v i e w ,  L.  I., N. Y. 
K .  R .  L a i d l e y ,  F i r e  E x t i n g u i s h e r  

M a ~ u f a e t u r e n s '  I n s t i t u t e  o f  C a n a d a .  

Jerome Lederert  (ex-officio),  N a t i o n a l  
A e r o n a u t i c s  a n d  S p a c e  A d m i n i s t r a -  
t ion .  

C. H a y d e n  L e R o y , t  N a t i o n a l  T r a n s -  
p o r t a t i o n  S a f e t y  B o a r d .  

J o h n  E .  L o d g e ,  B o a r d  of  T r a d e :  
M i n i s t r y  of "t~echnology, L o n d o n ,  
E n g l a n d .  

Bart. C h i e f  Anthony  V. M c K a s k l e ,  
L o s  A n g e l e s  F i r e  Dep t .  

W i l l i a m  J .  M c N a m a r a ,  U. S. A r m y  
E n g i n e e r  R e s e a r c h  & D e v e l o p m e n t  
L a b o r a t o r i e s .  

J .  A. O ' D o n n e l l ,  A m e r i c a n  Ai r l ines .  
J a m e s  O ' R e g a n ,  O ' R e g a n - G a g l i a r d ~ )  

Assoc i a t e s .  
H .  B .  P e t e r s o n ,  U. S. N a v a l  R e s e a r c h  

L a b o r a t o r y .  
H .  F .  R o b e r t s , .  F i r e  E q u i p m e n t  MXrs. 

Assoc i a t i on .  
S. H a r r y  R o b e r t s o n ,  D y n a m i c  Science.  
W.  D.  R o b e r t s o n ,  S e a t t l e - T a c o m a  A i r -  

p o r t .  
R o b e r t  R .  R o g e r s ,  L o n g  I s l a n d  Mac-  

A r t h u r  A i r p o r t .  
Capt. W i l l i a m  T. S c h m i d t ,  S o u t h  

B e n d  F i r e  D e p t .  
' J o h n  T. S tephan~ A m e r i c a n  Assn .  of  

A i r p o r t  E x e c u t w e s .  
H .  "R. W e s s o n ,  U n i v e r s i t y  E n g i n e e r s ,  

Inc .  
M u r r a y  M. W h i t e ,  J r . ,  N a t i o n a l  P i l o t s  

A s s o c i a t i o n .  

Alternates.  

J a c k  C a r r o l l , t  N a t i o n a l  T r a n s p o r t a -  
£ ion S a f e t y  B o a r d .  ( A l t e r n a t e  to  C. 
H a y d e n  L e R o y . )  

W i l l i a m  L.  Coll ier ,  I n t e r n a t i o n a l  F e d -  
e r a t t o n  o f  A i r  L i n e  P i l o t s  Assns .  
( A l t e r n a t e  to  B. V. H e w e s . )  

T.  L .  Cowick ,  Dep t .  o f  T r a n s p o r t ,  O t -  
t a w a ,  C a n a d a .  ( A l t e r n a t e  to  R.  A. 
H a r l e y .  ) 
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Standard Operating Procedures 

Aircraft Rescue and Fire Fighting 

NFPA No. 4 0 2 -  1969 

INTRODUCTION 

1. The purpose of these recommendations is to inform air- 
port and municipal fire and rescue services of standard oper- 
ating procedures designed to provide maximum effective 
use of aircraft rescue and fire fighting equipment provided 
at airports. Included herein is information on conditions 
that  may exist at the scene of an aircraft accident and a 
guide that  can be used as a basis for establishing training 
programs and operational procedures. 

2. The recommendations set forth herein are based on the 
premise that the rescue of aircraft occupants takes prece- 

d e n c e  over all other operations and until it is established 
that there is no further  life hazard, fire suppression is an im- 
portant enabling supporting measure. It should be empha- 
sized that speed and skill are of the utmost importance in 
situations where life hazards exist. 

100. Location of Airport Fire Stations 

101. In order to provide effective aircraft rescue and fire 
fighting protection at airports it is recommended that rescue 
and fire equipment meeting the NFPA Recommended Prac- 
tice for Aircraft  Rescue and Fire Fighting Services at 
Airports and Heliports (No. 403) be maintained and- 
garaged in a suitable airport fire station on the airport 
(see Appendix E) .  

102. The location of the airport fire station is of prime im- 
portance. Emergency equipment should have instant access 
to airport movement areas and be capable of reaching the 
extremities of the airport and runways in minimum time. 

NOTE: T h e  geog raph i ca l  c e n t e r  m a y  no t  be t he  be s t  loca t ion ;  
be fo re  se l ec t ing  t he  a c t u a l  locat ion,  d i s t a n c e - t i m e  t r i a l s  shou ld  
be  r u n  to d e t e r m i n e  t he  o p t i m u m  loca t ion  to a s s u r e  t h e  qu i ckes t  
r e sponse  to  al l  p o t e n t i a l  acc iden t  s i tes  a n d  a n  e v a l u a t i o n  p laced  
on  p r e s e n t  a n d  f u t u r e  u sage  of t he  a i r p o r t  m o v e m e n t  a r e a s  to  
a s s u r e  p rope r  se lec t ion  of the  fire s t a t i o n  site. (See  P a r a g r a p h  
103). 
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103. Response t ime is of pr ime importance. The fire equip- 
ment  should be located in such positions that  the equipment 
can reach any point within the a i rpor t  boundary  within 
three minutes of the t ime of alarm under  opt imum visibility 
and surface  conditions and initiate agent  application within 
that  time. 

104. At large airports  where a central location for  the air- 
port  fire station is unavailable or undesirable, it may  be neces- 
sary  to have two airport  fire stations located strategically 
on the airport.  Accident stat ist ics show tha t  the  greates t  
percentage of airport  accidents occur on or jus t  off the in- 
s t rument  runway(s )  and locations to provide the quickest 
response to these areas are desirable. 

105. Ai rc ra f t  rescue is the prime purpose of the a i rpor t  fire 
department.  Locating the airport  fire station for  s t ructural  
fire fighting uti l i ty is of secondary importance. 

106. Care should be taken that  access to or f rom the air- 
port  fire station cannot and will not be blocked by taxiing 
or parked aircraft .  Fire  equipment should not be required  
to cross active runway(s )  to reach the principal operational 
ramp area(s)  where aircraf t  may  be serviced or parked. 

NOTE: Paving in front of airport fire stations should he promi- 
nently marked to prevent unauthorized use. 

107. Airpor t  fire stations located close to taxiways  and run- 
ways or adjacent  to flight pa t te rns  have a noise problem. 
It  is thus  necessary to soundproof all t raining rooms, living 
quarters,  and the alarm room. The high noise level of tur-  
bine engines can cause damage to the  hearing senses ; at  air- 
ports  handling turbine powered aircraf t  firemen on duty  
outside of soundproofed areas should be provided with pro- 
tective ear coverings. 
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200. Preplanning for Emergencies 

201. Preplanning is a necessity for all emergencies. 

202. A system for locating and reaching each accident site 
in minimum time, wi th  adequate rescue, fire fighting and 
medical equipment, should be employed at  each airport. A 
grid map (or similar useful equivalent) will be helpful in 
this connection. Such a map should be prepared for  each 
airport, including the area contiguous to and surrounding 
the airport,  as appropriate (a distance of 5 miles extending 
from the center of the airport is f requent ly shown). Copies 
of this map should be maintained at  the airport operations 
office, at  the air traffic control tower, at  airport  and local 
fire stations in the vicinity, at  all local hospitals, at  police and 
sheriff offices, at local telephone exchanges, and at  other simi- 
lar emergency and information centers in the area. In addi- 
tion, copies of this map should be kept on all vehicles and liai- 
son aircraf t  tha t  may be utilized in an aircraf t  emergency. 
Maps of this type are ruled off in numbered grids and marked 
f o r  easy identification of any point within the map area. 
Prominent  local features  and roads should be shown as well 
as compass headings to facili tate location of accident sites by 
aircraft .  Such maps may  need to be coordinated between 
other airports in the same geographical area to avoid con- 
fusion. Instruction classes on the use of such maps should 
be held periodically. (See Appendix E, Figure E-6.) 

NOTE: At some airports which experience dense fog conditions 
at critical frequencies, ground radar equipment may be necessary 
to assist in locating aircraft which may be in difficulty on the 
ground. Care must be exercised to avoid "blind spots" on air- 
port ground radar surveillance scopes by interference from 
other airport radar equipment. 

203. Quick access roads for use by emergency vehicles 
should extend to airport boundaries and to overrun areas 
wherever practical. They should be usable under all types 
of weather  conditions. If  necessary, bridges capable of sup- 
porting the heaviest emergency equipment should be con- 
structed over deep gullies, streams or drainage canals. The 
responsible parties should be kept informed as to any im- 
pairment  of these access roads, such as their  being closed 
for repairs or unusable because of high water, snow, etc. 

204. If  the airport  is fenced, gates should be placed in stra- 
tegic locations to provide for the movement of rescue equip- 
ment  to locations outside of the airport  boundary. Gates 
with frangible locks or knock-down fence sections should 
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be installed. Keys to gate locks should be carried by each 
piece of emergency apparatus, by airport police and other 
appropriate local authorities. 

205. If firehouse doors are electrically operated, rapid 
standby manual operation is imperative. Aircraft  accidents 
and other emergencies can disrupt the electrical supply to 
the firehouse adding greatly to the response time. 

206. A mutual aid program should be worked out with 
neighborhood fire and rescue units: 

a. Local fire departments should be included in aircraft 
rescue and fire fighting training activities conducted at the 
airport by participating in drills, tests, and aircraft famil- 
iarization programs. Such activities should be specifically 
pointed toward increasing the utility of local fire defense 
personnel in handling off-airport accidents and assisting in 
a mutual aid capacity at serious on-airport accidents. Muni- 
cipal and rural fire departments should train using the 
NFPA "Guide for Aircraft  Rescue and Fire Fighting 
Equipment Techniques for Fire Departments Using Con- 
ventional Fire Apparatus and Equipment" (No. 406M). 

207. If local fire department crews arrive at the scene of an 
aircraft fire first, they should be trained to proceed with 
the rescue and fire suppression work. In such situations, 
upon arrival of the specialized airport equipment and per- 
sonnel, the Chief of the Airport Emergency Crew should 
consult with the officer in charge on what rescue efforts have 
not been successfully completed and should, then assist in 
the furtherance of this aspect of the accident. After  res- 
cues are completed, all agencies should concentrate on final 
extinguishment. The division of responsibilities in any given 
situation is a mat ter  for individual determination by those 
in charge in accordance with previous arrangements and 
with legal assignments. 

208. Local public fire departments should be tied in closely 
with airport emergency alarm Services, preferably by radio 
or direct line telephone. Having been provided with grid 
maps (as recommended in Paragraph 202) they should be 
able to quickly respond to the designated accident sites in 
minimum time. They should be encouraged to carry spe- 
cial equipment for aircraft  rescue and fire suppression pur- 
poses (not uncommon to equipment carried for gasoline 
tank truck or other flammable liquid fire fighting). 
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209. Emergency Medical Services: Ambulance and medi- 
cal services must  also be considered in preplanning for  air- 
c raf t  emergencies, and are an integral par t  of the mutual  
assistance p.lan. In establishing guidelines for  these ser- 
vices, it is best to consider the over-all p rogram in the fol- 
lowing phases: 

a. Immediate Firs t  Aid to the injured should be pro- 
vided by a well-equipped, well-trained group of available 
a i rpor t  employees. Many a i rpor t  employees have completed 
Red Cross or other similar first-aid courses. These persons 
should be organized into a group that  can respond to the 
scene of an accident upon immediate notification. Their  
purpose would be to give immediate aid to the injured prior  
to t ranspor ta t ion from the scene. 

b. A Field Hospital  Unit should be organized and 
equipped to provide care beyond the capabil i ty of the first- 
aid group. This unit  should be staffed with doctors and 
aids w h o c a n  classify injuries and determine a pr ior i ty  sys- 
tem for  t ranspor ta t ion of the injured to hospitals. In seek- 
ing a staff for  this field hospital it may  be well to consider 
assistance f rom a mil i tary base in the area. In many cases 
these mil i tary medical teams could be flown in as rap id ly  
as civilian doctors could respond. A suitable location should 
be picked for  this field hospital, and al ternate sites must  be 
considered for  off-airport  accidents. Supplies for  such field 
hospitals are frequent ly available through y o u r  local Civil 
Defense representative,  and the determinat ion of such 
equipment should be made throUgh coordination with the 
medical group which is to respond. In any case, it is sug- 
gested that  sufficient supplies be provided to care for  pas- 
sengers anticipated aboard the largest  a i rc raf t  normally 
scheduled to serve the airport.  These supplies should be 
stocked in the building which is to serve as the field hos- 
pital, and a crew should be organized t o  assist in sett ing 
up the medical supplies for  use by  the staff. 

c. Ambulance Services should be provided through prior 
ar rangements  with local, private a n d  publ ic  ambulance ser- 
vices. I t  m a y  also be necessary to util ize available airline 
vehicles or other  vehicles as emergency ambulances to pro- 
vide for  the numerous persons usually involved. The trans- 
portat ion of li t ter pat ients  to hospitals i s  often seriously 
hampered by traffic ,congestion, and for  this reason  it is well 
to consider the use of available helicopters, both pr ivate  
and military, for  this purpose. 
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d. Hospital Services should also be previously arranged 
through the hospital administrators in order that they can 
establish a system of calling staff members in to handle the 
emergency. It is well to determine the approximate num- 
ber of litter patients each hospital can handle under such 
conditions, in order that the injured can be dispersed to all 
available hospitals for immediate care. 

e. A Temporary Morgue should also be considered, where 
fatalities can be properly placed for identification by the 
authority having jurisdiction. It will also be necessary to 
appoint a responsible person to maintain a record of all 
persons dispatched, in order that an accurate head count 
can be maintained. 

210. Airport fire equipment essential for its primary mis- 
sion should not be used for fires off the airport while flight 
operations are in progress. 

211. The cooperation of local news media should be ob- 
tained to restrict the dissemination of news via radio or 
television during the critical period of response by the 
rescue, fire and medical services in the interest of traffic 
control. 

212. Adequate security protection should be planned to han- 
dle the large crowds that always collect at the  scene of an 
accident. It is necessary that this force be maintained for 
a long period of time to deter souvenir hunters and guard 
the wreckage under supervision of official investigating au- 
thorities. Measures should be taken to secure the crash 
area. 

213. It is desirable that airport Fire Chiefs prepare and 
distribute to all parties concerned, an airport emergency 
plan. Such a document should list all agreements in Ap- 
pendix F 1 through F 8 and in addition the following items: 

a. Directory of all persons who may need to be contacted 
in emergency. This should include location and telephone 
number of at least the following: 

(1) Fire departments providing mutual aid 
(2) Police departments providing traffic control 
(3) Medical personnel and facilities (doctors, hospi- 

tals) 
(4) Airport officials 
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(5) Airport tenants concerned or representative of 
aircraft  operator 

(6) Appropriate governmental agencies having re- 
sponsibilities (in the U.S.A. such agencies as the National 
Transportation Safety Board, Federal Aviation Adminis- 
tration, Federal Bureau of Investigation, U. S. Post Office 
Department, U. S. Department of Defense) 

(7) Search and rescue agencies (if applicable) 
(8) Clergy 
(9) Coroner 

This directory shall be checked constantly for accuracy and 
at least monthly each telephone number should be verified. 

b. Availability of Heavy Equipment that can be used in 
an emergency situation such as cranes, jacks, heavy cable, 
generators, fork lifts, etc. 

e. Method of Identification for all persons who may be 
called upon to respond in an emergency. 

214. Due to the complexity of modern aircraft  and the 
variety of types in service, it is virtually impossible to train 
rescue personnel on all the important design features of 
each one, although they should become familiar with the 
types normally using the airport being serviced. Informa- 
tion about the following design features is of special im- 
portance to rescue and fire fighting personnel to assure 
effective use of their equipment: 

a. Location and operation of normal and emergency exits. 
b. Seating configuration. 
e. Location of fuel tanks. 
d. Location of ejection seats and armament, if any. 

General information on the above items can be found in the 
Appendix. 

215. Aircraft  crews are trained to handle in-flight fires but 
the airborne fire control agents are limited. M a n y  emer- 
gency landings are the result of uncontrollable fires experi- 
enced in flight. In general, there are three types of in-flight 
fires, those involving (1) powerplants, ( 2 ) h e a t e r s ,  and 
(3) cabin fires. It is reasonable for fire fighters responding 
to aircraft  fires to assume that the following has been ac- 
complished by the flight crew in the event of an in-flight 
powerplant fire (see also Paragraph 307) : 
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a. Powerplant  stopped and prop (if any) feathered.  
b. Fuels to affected powerplant  turned off. 
c. Electrical power to affected powerplant  turned off. 
d. Ai rc ra f t  fire extinguishing system used. 
e. Aircraf t  depressurized. 
f. Oxygen sys tems deactivated. 

These conditions should be orally or visually verified when 
conditions permit.  Heaters  located in wings, fuselage, and 
tail sections of a i rc ra f t  are  normally protected with a fire 
extinguishing system and it is assumed that  in the event 
of such fires, these bottles have been already used. 

216. All a i rc raf t  ca r ry  small portable fire extinguishers in 
addition to the extinguishing sys tems (see Par. 215), tha t  
could be of possible use to rescuers.  Normally,  a carbon 
dioxide ext inguisher  is carr ied in the cockpit, at  galleys and 
sometimes in the  cabins of cargo planes. Wate r  extinguish- 
ers are normally carr ied in the cabins of passenger-carry-  
ing aircraf t .  Wate r  and other  beverages found in the buffet 
compar tment  provide an additional source of wa te r  for  ex- 
t inguishment  purposes. It  should be emphasized that  these 
extinguishing agents  are of secondary value and should not 
be relied on. 

NOT~: Vaporizing liquid hand extinguishers are not normally 
carried on civil aircraft. 

217. Fl ight  crews will normally assume that  a i rpor t  evacu- 
ation facilities are not available and will ca r ry  out their  
own procedures using a i rcraf t  slides and ropes, etc. Airpor t  
emergency equipment,  however,  should be equipped with 
l ightweight steps or stairs  as these are often required where 
the a i rc ra f t  equipment has failed to operate or evacuation 
f rom the leading edge of the wing is necessary (see Ap- 
pendix E, Pa r t  E-5) .  

218. Fl ight  crews are t rained in the use of emergency 
evacuation slides provided at  normal and emergency exit 
doors to assist  i n t h e  rapid evacuation of passengers.  Where 
these slides are provided and are in use when rescue and 
fire fighting crews arrive, they should not be disturbed un- 
less they have been damaged by use or fire exposure. In 
the la t ter  case, ladders or emergency stairs,  provided by 
the a i rpor t  emergency crews, should be placed into imme- 
diate service. 
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The use of emergency slides will usually provide a much 
faster  evacuation than conventional type steps or stairs and 
where speed of evacuation is mandatory it is preferable to 
use the aircraft equipment. Emergency crews should stand 
by at the foot of the slides to aid passengers to their feet 
and so keep the slide area clear for other evacuees. (See 
F i g u r e s  A-10 ,  A-11  a n d  A - 1 2  in  A p p e n d i x  A a n d  F i g u r e s  
E-12, E-13 and E-14 in Appendix E for further details.) 

Passengers using overwing exits for evacuation will nor- 
mally slide off the rear edge of the wing or down the wing 
flaps (if extended), and they should be given assistance to 
prevent leg injuries. 

219. In order to better coordinate evacuation procedures, 
it is often desirable to establish direct contact with the flight 
crew. Most airport emergency equipment carries two-way 
radios, operating on ground control frequency. Pre-arrange- 
ment with the control tower will insure that the aircraft  
changes to this frequency, if time and the nature of the 
emergency permit (see Paragraph 703). 

220. All rescue and fire fighting equipment should carry 
two-way radios. Portable "Walkie-Talkie" type radios 
prove invaluable in off-airport accidents. Where it is an- 
ticipated that apparatus of more than one agency will op- 
erate in mutual support, it is suggested that mutual radio 
frequencies be used or that there be cross monitoring by 
base stations. 

NOTE: Should the aircraft  captain request foaming of the run- 
way, a decision on this request should be based on the considera- 
tions outlined in Section 1140. 

221. Training Procedures and Hot Drills. 

a. Training Procedures: 

(1) Airport emergency crews should have a compre- 
hensive training program to become familiar with such 
subjects as: aircraft  construction, hazardous materials, use 
of hand and powered tools, first aid, preplanning for ap- 
proaches, and operations at aircraft  accidents (see Article 
700 of NFPA No. 403). 

(2) Regularly scheduled weekly drills are recom- 
mended for operation of equipment on dry runs. On occa- 
sions, night dry runs (when flight operations have ceased) 
will enable the emergency crews to determine the quickest 
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response route to any area of the airport. It is particularly 
important that during low visibility operations the emer- 
gency crews be familiar with locations of taxiways, apron 
areas, and active runways to be used; during such periods 
emergency crews should be doubly concerned with response 
times. 

b. Minimum Hot Drills Requirements:  
(1) Monthly hot drills shall be required for new emer- 

gency crew members in order to familiarize them with the 
operational features and extinguishing capability of equip- 
ment on hand. Only through a concerted effort on the part 
of the emergency crew members will they obtain the con- 
fidence in the equipment needed to handle such emergencies. 

(2) It is fur ther  recommended that quarterly hot drills 
be conducted in the extinguishment of large fires, using 
various approaches and varying methods of extinguishment 
of the fires. 

(3) During the quarterly hot drills and training ses- 
sions, the surrounding municipal and county fire depart- 
ments should be included and invited to participate with 
the airport emergency crews. 

c. Mutual Aid and Preplanning: 
(1) Preplanning between the airport emergency crews 

and  neighboring local fire departments as to mutual aid 
assignments should be constantly reviewed. While it is 
realized th'~t structural fire fighting equipment does not 
normally carry great amounts of water as do aircraft  
rescue and fire fighting vehicles, such local departments 
could aid by laying a water supply line to the airport equip- 
ment with other personnel assisting with rescue, extinguish- 
ment, and overhaul operations. Checks should be made to 
assure fire hose thread compatibility and the possible need 
for adapters. 

(2) It is also important that the surrounding fire de- 
partments have complete understanding of the accessibility 
of the airport movement areas, runway locations, taxiway 
markings, hydrant  locations, etc. 

(3) Radio communications may require special study. 
The neighboring local departments will normally have other 
radio frequencies than those used On-the airport emergency 
equipment. Preplanning should permit interchange of radio 
facilities to facilitate movement of responding structural 
fire equipment on the airport. 
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300. Anticipated Accidents and Standbys 

301. If, prior to landing, any  abnormal  condition existing 
on the a i rc ra f t  is reported to Airpor t  Control, a repor t  of 
this condition should be made to the Chief of Emergency 
Crew who may order a s tand-by alert, either on the landing 
area or in the fire station, as conditions warrant .  

302. The following information should be obtained as soon 
as possible f rom the Control Tower  or airline personnel in • 
the event of an anticipated accident (e.g., fire in flight, loss 
of gear, hydraulic failure, e tc . ) :  

a. Type of aircraft .  
b. Nature  of emergency. 
c. Amount  of fuel aboard. 
d. Number  of passengers and crew and injuries, if any. 

(Determine, where feasible, the physical and/or  emotional 
s ta tus  of personnel.) 

e. Runway to be used. 
f. Nature  and location of any cargo of critical sig- 

nificance. 

303. Emergency equipment should then be positioned to 
provide the best  possible coverage of the potential crash 
area with the view that  at  least one unit  of rescue or fire 
fighting equipment is in position to reach the accident site 
in the br iefest  period of time. Detailed pre-emergency 
plans for  each locality must  be worked out in accordance 
with local factors.  

304. Airpor t  Control should have facilities to maintain 
continuous verbal, radio or other contact with the Chief of 
Emergency Crew to inform him of last-minute changes in 
the distressed a i rcraf t ' s  flight plan or emergency conditions 
existing. When advised of the situation, mutual  aid to the 
extent  needed or judged desirable should be put  into effect 
by the Chief of Emergency Crew. Where advisable, Air- 
port  Control should then not ify the pilot of the distressed 
a i rc ra f t  of the emergency action being taken to receive the 
aircraf t .  

305. For  emergencies involving gear malfunction or t ire 
difficulty, there  is a lways a possibility of the a i rc ra f t  veer- 
ing off the runway  and possibly hi t t ing emergency equip- 
ment. In such cases, it is preferable  for  the emergency 
equipment to be located near  the point of touchdown and 
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then to follow the a i rcraf t  down the runway  af te r  ground 
contact. 

306. Should a large fuel spillage occur without  fire break- 
ing out, it is impor tant  to eliminate as many ignition sources 
as possible while the spill is being neutralized or covered 
with foam*. Engine ignition sources should be inerted or 
cooled. 

NOTE: T h e r e  m a y  be e n o u g h  r e s idua l  h e a t  in  t u r b i n e  a i r c r a f t  
eng ines  to  ign i t e  fuel  v a p o r s  up  to t h i r t y  (30) m i n u t e s  a f t e r  
shu tdown ,  or  t en  (10) m i n u t e s  on p i s ton  engines .  

307. It  is reasonable to assume that,  in the anticipated 
emergency, the a i rc ra f t  crew has shut off the fuel and de- 
energized the electrical systems immediately prior to or 
upon touchdown. This information should be obtained f rom 
the crew as soon as possible. However,  if unable to contact 
them, request  the aid of competent  personnel to re-check 
the systems. 

NOTE: I t  is des i r ab le  to have  t r a i n e d  personnel ,  if possible  r a t e d  
mechan ics ,  who  can  p e r f o r m  th i s  d u t y  as  i t  is a l m o s t  imposs ib le  
for  fire pe r sonne l  ' to  k n o w  w h e r e  t he se  s y s t e m s  a re  loca ted  in 
t oday ' s  complex  a i r c r a f t .  

308. Rescue and fire fighting personnel should stay at least 
25 feet  f rom the intake of an operat ing turbine engine to 
avoid being sucked in, and 150 feet  f rom the rear  to avoid 
being burned f rom the blast. On piston a i rc ra f t  the pro- 
pellers should never be touched, even when at  rest. 

309. An aircraf t  equipped with JATO (Jet-Assist-Takeoff  
auxil iary rocket engines) ,  igniters and ignition cables should 
be r e m o v e d f r o m  any unexpended units as soon as  possible 
(see Pa rag raph  419).  

. .  . .  . 

*For  r o u t i n e  fuel  spill  s i tua t ions ,  see S t a n d a r d  on A i r c r a f t  Fue l  
Servic ing.  ( N F P A  No. 407-1968, U SA  s t a n d a r d  Z119.1-1968). 
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400. Unexpected Emergencies and Features Common to All 

401. Constant  observation of flight and ramp act ivi ty 
should be maintained f rom the Airpor t  Fi re  Station. Watch- 
men should be provided with every possible visual aid, and 
also should have communication facilities for  prompt  t rans-  
mission of alarms. Proper  location of the fire station is 
essential to afford maximum visibility of movement  areas. 

402. If  facilities are provided, Emergency Crew personnel 
should al ternate on watch during all hours of flight activity. 
Observation duties may include the following visual checks 
wherever  feasible (on some large airports  the areas  are too 
large to permit  performing one or more of these functions) : 

a. Continuity of power in aircraf t  powerplants in the  air 
and at t ime of take-off. 

b. Taxiing operations, ground operations of engines, se- 
curity~ of landing gears, and aircraf t  maintenance operations 
on the flight line (including fuel servicing). 

c. Availability of roads - -  runways  and fire lanes. These 
are often blocked by parked aircraf t  awaiting take-off or 
taxi clearance. 

NOTE: The load-bearing characteristics of the airport soil 
structure for various weather conditions should be known and 
drivers should be trained in off-road driving problems. 

d. Effect of current  weather  conditions as a possible re- 
striction on movement  of emergency vehicles. 

403. When approaching an a i rcraf t  fire, rescue and fire 
fighting equipment should be placed so as to facili tate rescue 
operations. The following conditions should be part icularly 
noted : 

a. Wind direction. 
b. Location and extent  of fire. 
c. Location of a i rcraf t  occupants relative to fire. 
d. Relationship of wind, fire, personnel and fuel tanks. 
e. Terrain conditions and exposures. 
f. Flammable liquid spillages. 
g. Position of fuselage exits. 

Proper  training of drivers of the equipment is vital in this 
connection. 

404. All personnel operat ing directly in the involved area 
of the crash should be provided with adequate  protective 
clothing. Standard protective clothing and a c c e s s o r i e s  
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("approach" or "proximi ty"  clothing) are recommended 
for  fire fighters (see N F P A  No. 403 and N F P A  No. 406M 
for  fu r the r  informat ion) .  Supporting protective measures 
with foam hose lines are usually necessary to provide access 
and egress routes for  both rescuers and victims. When pro- 
tective clothing is worn by the rescuers, adequate protective 
measures still should be taken to also protect the victims. 
In each case, rescue personnel should be fully trained in the 
value and limitations of their protective equipment to avoid 
a false sense of security and to recognize that they could 
unwittingly lead the occupants of the aircraft through a 
dangerous atmosphere. Care should be taken to avoid di- 
rect application of foam on rescuers unless absolutely nec- 
essary as foam can cover face shields and thus  impair 
vision. In te rmi t ten t  drenching of protective clothing with 
liquid could cause steam scalds under  high heat  exposure 
conditions; in cases where this occurs, either accidentally 
or as a protective measure, application should continue until 
those affected are clear of the high heat  area. 

405. Lines to be used should be charged for  use on the fire 
a f te r  equipment is properly positioned irrespective of the 
extent of the fire at  t ime of arrival.  This should assure an 
immediate discharge capability in case of fuel flash fire 
which would endanger  emergency crews and equipment at  
the scene as well as occupants of the aircraf t .  I f  no fire is 
visible, all equipment should be placed in immediate readi- 
ness for  service. All personnel should wear  s tandard  pro- 
tective clothing in order to reduce the possibility of in jury  
in case of a flash and also to save the valuable time it would 
take to don it. 

406. All spills of flammable liquids should be neutralized 
or blanketed with foam as quickly as possible tak ing  into 
consideration the water  requirements for the pr imary  res- 
cue mission and the total supply available. Since a contin- 
uous water  supply is essential and usually not available at 
all points on an airport,  tankers  or pumpers should be im- 
mediately alerted at  the time of alarm, ready to relay water  
to the a i rcraf t  rescue and fire fighting equipment. In addi- 
tion, general purpose vehicles should be available on prear- 
ranged schedules to bring additional supplies of extinguish- 
ing agents and equipment  to the scene. ( I f  the airport  
maintenance equipment includes a ladder truck, an elevated 
pla t form truck, or portable emergency lighting equipment, 
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it is important  that  p rear rangements  also include their  re- 
sponse when one or more may be needed.} 

407. Rescue operations should be accomplished through 
regular  doors and  hatches wherever  possible but  emergency 
crews must  be t rained in forcible ent ry  procedures and be 
provided with the necessary tools (see N F P A  No. 403 and 
No. 414 for  fu r ther  information on tools}. 

408. Rescue of personnel involved in a i rc ra f t  accidents 
should proceed with the greatest  possible speed. While 
care is necessary in the evacuation of injured occupants so 
as not to aggravate  their  injuries,  removal f rom the fire- 
threatened area is the p r imary  requirement.  

409. Broken fuel, hydraulic fluid {flammable type},  alcohol 
and oil lines should be plugged or crimped when possible to 
reduce the amount  of spill and extent  of fire. 

410. If  the  source of heat  cannot be removed and flames 
threaten,  fuel tanks  exposed but  not involved should be 
protected by appropr ia te  agents  to prevent  involvement or 
explosion. 

411. Ai rc ra f t  windows may often be used for  rescue or for  
ventilation. Some are  designed to be used as emergency 
exits. On all a i rc ra f t  these exits are identified and have 
latch release facilities on both the outside and inside of the 
cabin. Most of these exits open towards the inside. Most 
cabin doors are used as emergency exits except those in- 
corporat ing air-stair  facilities. With a few exceptions these 
doors open outwards. When exits are used for  ventilation 
they should be opened on the downwind side. It  is essential 
tha t  the rescue crews have a sound knowledge of all design 
features  on a i rc ra f t  normally using the a i rpor t  (see Ap- 
pendices A and B) .  

412. Assure that  the "No Smoking" rule is rigidly enforced 
at  the scene of the accident and in the immediate vicinity. 

413. Where  the use of cables is necessary to expedite res- 
cue or to assist  in controlling fires, exercise discretion lest 
such procedure result  in s t rains  which might  release quan- 
ti t ies of fuel f rom partially damaged tanks or cause grea ter  
injur ies  to ent rapped personnel. 

NOTE:' Care must be used in ventilating fuel tank areas. In a 
number of cases misuse of forcible entry tools has resulted in 
unnecessary fuel spills increasing the hazard. 
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414. Burning magnesium parts should be isolated where 
possible; otherwise cover with dry dirt, dry sand, or use 
special extinguishing techniques to prevent reflashes (see 
NFPA No. 403 for fur ther  information). 

415. When the major fire and rescue vehicles have been 
dispatched to an accident, the control tower should be noti- 
fied so that they can inform all inbound and outbound flights 
that substandard or no fire protection exists during the 
period of the emergency. 

416. Response by aircraft rescue and fire fighting equipment 
to off-airport accident sites should be organized to avoid de- 
lays en route. Local police cooperation should be prear- 
ranged. Radio equipment should keep the major equipment, 
the Fire Station, and Airport Control within constant com- 
munication. Wherever possible, local fire departments 
should monitor these frequencies. The fastest and most 
mobile aircraft  rescue and fire fighting equipment should 
proceed independently of slower heavier units, but the 
former should direct the latter by radio, supplying route 
information wherever necessary. Drivers must exercise 
alert caution in driving along routes that may be used by 
apparatus using intersecting roads. 

417. Auxiliary water tank trucks and pumpers with aux- 
iliary water tanks should be dispatched wherever there is 
an indication of their possible utilization and especially 
when the accident site is known to be beyond normal fire- 
protected zones {underground water mains and hydrants) 
or where water relays may be required. Careful utilization 
of agents supplied is particularly important in unprotected 
off-airport locations and techniques of employment must be 
carefully selected to permit most advantageous use. 

418. Prior surveys of off-airport terrain and traffic condi- 
tions should be made to prevent delays at time of emergency. 
Significant factors should be charted on the grid maps sup- 
plied to aircraft  rescue and fire fighting equipment. 

419. Some civil and military aircraft  are equipped with 
auxiliary rocket engines to provide standby thrust  for 
emergency or for Jet-Assist-Takeoff (JATO) use. These 
are usually mounted in the nacelles, in the fuselage tail cone, 
in the belly of the fuselage, or on the sides or bottom of 
the fuselage. 
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The rocket engine operation is characterized by a noise 
similar to a small tu rboje t  engine. The exhaust  flame is 
br ight  blue with a column of hot gases beyond the visible 
flame pat tern  similar to tha t  of a turbojet .  Litt le smoke is 
visible except when the relative humidi ty  is 70 percent  or 
greater.  Burning of internal residues (such as rubber  and 
felt grain spacers)  will normally result  in a puff of black 
smoke at the end of thrust .  However,  in some cases, residual 
mater ial  may continue to burn slowly for  2 or 3 minutes, 
producing a small flame at the  nozzle. 

I f  a fire surrounds  the rocket engines, caution should be 
used in approaching the area. No a t tempt  should be made 
to extinguish the engines if they should ignite. Wate r  or 
foam may be used effectively to control the fire around the 
rocket motors, but  they cannot be extingnished because of 
the self-contained oxidizer in the propellant. They burn 
very  intensely for  a short  durat ion;  however, they will nor- 
mally not contribute significantly to the damage, since their  
chambers  are so well insulated that  it takes several minutes  
of very  intense heat  to ignite them, which heat will normally 
have done i r reparable  damage or have caused any fatali t ies 
which will occur, before ignition of the JATO occurs. 

If  fire does not occur, igniters and ignition cables should 
be removed from any unexpended JATO on the crashed air- 
plane as soon as possible to reduce the possibility of inad- 
ver tent  ignition f rom s t ray  voltage enter ing the ignition 
wiring. 

420. Confined Engine Fires (Piston).  When engine fires are 
confined within the nacelle, but  cannot be controlled by the 
ai rcraf t  extinguishing system, dry chemical or carbon di- 
oxide should be applied first as these agents  are more ef- 
fective than water  or foam inside the  nacelle. Foam or 
wa te r  spray  should be used externally to keep adjacent  
a i rc ra f t  s t ructures  cool. 

421. Confined Turbine Engine Fires ( Je t ) .  Fi res  confined 
to the combustion chambers  of turbine  engines are best 
controlled if the crew is in a position to keep the engine 
turning over and it is safe to do so f rom the viewpoint 
of a ircraf t  evacuation and other  safe ty  considerations. Fire 
fighters will have to stand clear of the exhaust  but  may 
have to protect  combustibles from any impinging exhaust  
flames. 
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Fi res  outs ide the combus t ion  c h a m b e r s  of  t u rb ine  engines  
but  confined wi th in  the  nacelle are  bes t  control led wi th  the  
a i r c r a f t  buil t- in ex t i ngu i sh ing  sys tem.  I f  the  fire pers i s t s  
a f t e r  the  buil t- in s y s t e m  has  been expended and the  tu rb ine  
shu t  down, ca rbon  dioxide or  d r y  chemical  m a y  be used to 
a t t e m p t  ex t ingu i shmen t .  F o a m  or w a t e r  sp ray  should be 
used ex te rna l ly  to keep a d j a c e n t  a i r c r a f t  s t r uc tu r e s  cool. 
Do not  use f o a m  in the  in take  or  exhaus t  of tu rb ine  engines  
unless control  canno t  be secured wi th  the o the r  agen t s  and 
the  fire appears  to be in d a n g e r  of  spreading.  

NOTE: Some engines have magnesium or titanium parts which, 
if ignited, cannot be extinguished with the conventional extin-. 
guishing agents available to most aircraft rescue and fire fight- 
ing- crews. If these fires are contained within the nacelle, it 
should be possible to allow them to burn out without seriously 
threatening the aircraft itself as long as (1) there are no ex- 
ternal flammable vapor-air mixtures which could be ignited by 
the flames or hot engine surfaces and (2) foam or water spray 
is available to maintain the integrity of the nacelle and sur- 
rounding exposed aircraft structures. [See also Section 220 of 
the NFPA Recommended Practice for Aircraft Rescue and Fire 
Fighting Services at Airports and Heliports, No. 403.] 
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500. Accidents in the Water 

501. Where airports  are si tuated adjacent  to large bodies 
of wa te r  such as r ivers or lakes, or where  they are located 
on coastlines, special provisions should be made to expedite 
rescue (see Appendix E ) .  

502. In such incidents the possibility of fire is appreciably 
reduced due to the suppression of ignition sources. In sit- 
uations where  fire is present, its control and ext inguishment  
present  unusual problems unless the proper  equipment is 
available. 

503. It can be anticipated that  the impact of the a i rcraf t  
into the water  might  rup ture  fuel tanks and lines. I t  is rea- 
sonable to assume that  quantit ies of fuel will be found float- 
ing on the surface of the water .  Boats  having exhausts  at  
the waterl ine may present  an ignition hazard if operated 
where  this condition is present.  Wind and water  currents  
must  be taken into consideration in order to prevent  float- 
ing fuel f rom moving into areas  where  it would be hazard- 
ous. As soon as possible these pockets of fuel should either 
be broken up or moved with large velocity nozzles or neu- 
tralized by covering them with foam or a high concentra- 
tion of chemical agents. Calm surfaces will usually present  
more of a problem than choppy or rough surfaces. 

504. Diving units should be dispatched to the scene. When 
available, helicopters can be used to expedite the t ranspor-  
tat ion of divers to the actual area of the crash. All divers 
who may be called for  this type service should be highly 
t rained in both SCUBA diving and underwater  search and 
recovery techniques. In areas  where  there are no operat ing 
governmental  or municipal underwater  search and recovery 
teams, agreements  may be made with private diving clubs. 
The qualifications of the individual divers should be estab- 
lished by t ra ining and practical examination. 

505. In all operations where  divers are in the water ,  the 
s tandard diver's flag should be flown and boats  operating in 
the area should be warned to exercise extreme caution. 

506. Where  fire is present,  approach should be made af ter  
wind direction and velocity, water  current  and swif tness  
are taken into consideration. Fi re  may be moved away  
f rom the area by using a sweeping technique with hose 
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streams. Foam and other extinguishing agents  should be 
used where necessary. 

507. It  should be anticipated that  victims are more apt  to 
be found downwind or downstream. This should be taken 
into consideration in planning the attack. 

508. Where the  distance offshore is within range, dacron- 
covered, rubber-lined fire lines can be floated into position 
by divers or boats  and used to supplement fire boats. In 
an emergency, ra f t s  can be assembled by 2 men exhaling 
into a section of 2m/u-inch fire hose, coupling it to itself, 
folding and binding it with hose s t raps  (see Appendix E, 
Figure  E-11).  

509. Where occupied sections of a i rc raf t  are found float- 
ing, great  care must  be exercised to not dis turb their  water-  
t ight integrity.  Removal of the inhabi tants  should be ac- 
complished as smoothly and quickly as possible. Any shift  
in weight  or lapse in time may result  in its sinking. Res- 
cuers should use caution so that  they are not t rapped and 
drowned in these situations. 

510. Where occupied sections of the a i rc ra f t  are found 
submerged, there  remains the possibility tha t  there may be 
enough air  t rapped inside to maintain life. En t ry  by divers 
should be made at the deepest point possible. 

511. Where  only the approximate  location of the crash is 
established upon arrival, divers should use s tandard under- 
water  search pat terns  inarking the locations of the major  
par ts  of the a i rc ra f t  with marker  buoys. If  sufficient divers 
are  not available, dragging operations should be conducted 
f rom surface craft .  In no instance should dragging and 
diving operations be conducted simultaneously. 

512. A command post should be established at  the most 
feasible location on adjacent  shore. This should be located 
in a position to facili tate the in and out movement  of emer- 
gency vehicles. 
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600. Post-Accident Procedures 

601. After fire suppression and survivor rescue have been 
completed, the following procedures should be observed: 

602. Rescue units should familiarize themselves w i t h  all 
regulations, national and local, regarding movement of 
wreckage and disposition of human remains (see Appen- 
dix D). 

603. When it has been decided by authorities that the air- 
craft  should be moved, interior portions of the aircraft  
should first be ventilated. Runway and ground surfaces 
should be thoroughly flushed of all flammable liquid spills 
before moving aircraft  or permitting normal traffic to re- 
sume. Fuel tanks should be drained by qualified technicians 
(approved methods followed for fire safety - -  see NFPA 
No. 407) prior to removing aircraft  if conditions necessitate 
and permit. One rescue and fire fighting unit should be re- 
tained at the site while this work is performed. If the air- 
craft  or parts must be moved prior to completion of full 
investigation and safeting, a record should be made of the 
accident locations of all parts and care exercised to pre- 
serve any evidence available that might help determine the 
cause of the accident. (In the United States, aircraft  can- 
not be moved without the authority of the National Trans- 
portation Safety Board or their designated agents  (see Ap- 
pendix D).) 

604. Removal of bodies of fatally injured victims remain- 
ing in wreckage after  fire has been extinguished or essen- 
tially controlled should be accomplished only by responsible 
medical authorities. Premature body removal has, in many 
cases, interfered with identification and destroyed patho- 
logical evidence required by the medical examiner, coroner 
or authority having investigational jurisdiction. (If body 
removal is necessary to prevent fur ther  incineration, the 
original location should be noted, and the body so labelled, 
and reported to investigators.) 

605. The wreckage of an aircraft  involved in an accident, 
including controls, shall not be disturbed (moved) until re- 
leased for removal by the investigational authority having 
jurisdiction. If the aircraft, parts, or controls must be 
moved because they directly present a hazard to human 
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life, efforts should be made to record their  original condi- 
tion, positions, and locations, and due care should be afforded 
to preserve all physical evidence. 

606. The location of mail sacks and pouches should be ob- 
served and this information given to postal authorit ies.  I f  
necessary, the mail should be protected f rom fu r the r  dam- 
age. 

607. If hazardous cargoes are believed present (radio- 
active materials), procedures should be carried out as pre- 
scribed in Appendix C. 

608. Aviation fuels and hydraulic fluids may cause derma- 
titis by contact with the  skin. Emergency crew members  
who have had these fluids spilled on them should wash 
thoroughly with soap and water  as soon as possible. Wet  
clothing should be changed promptly.  
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700. Flight and Airport Emergency Crew Duties and 
Responsibilities in Handling Aircraft "Incidents" 

and Minor Emergencies 

701. The purpose of this guidance material is to eliminate 
much of the confusion evidenced in past operations and to 
bring about a bet ter  understanding between flight crews 
and airport  emergency crews in handling a i rc raf t  "inci- 
dents" and minor emergencies. Unlike major a i rc ra f t  emer- 
gencies where crew efforts are clearly directed to a common 
goal, many factors must  be taken into Consideration before 
action is taken on emergencies such as "hydraulic failure," 
"bomb scares," "fire warn ings"  and other such a i rc ra f t  
"incidents." This type of emergency often presents many 
opportunities for misunderstandings and lack of coordina- 
tion between flight crews and airport  emergency crews. 

702. The responsibilities of each crew should be clearly 
defined and under all conditions the prime concern must  be 
directed to the safe ty  of those persons aboard the aircraft .  
In many cases, this will necessitate emergency evacuation 
procedures under various types of conditions. Duties and 
responsibilities can be generally defined as follows: 

a. Flight Crews: Since conditions and facilities differ 
great ly on most airports, the flight crews must  remain 
primari ly responsible for the a i rcraf t  and occupants. The 
final determination to evacuate the aircraf t  and the manner  
in which the evacuation shall be carried out must  be left 
to the discretion of the flight crew, provided they  are able 
to function in the normal manner.  

b. Airport Emergency Crews: Where airport  emergen- 
cy crews are available, it will be their  duty  and responsi- 
bility to assist the flight crews in any way possible. Since 
flight crew visibility is restricted, airport emergency crews 
should make an immediate appraisal of the external portion 
of the aircraf t  and report unusual conditions to the flight 
crews. Protection to the overall operation is the pr imary  
responsibility of the airport  emergency crews. In the event 
the flight crew is unable to function, the airport  emer- 
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gency crew will be responsible for  initiating necessary ac- 
tions. 

703. Communications: Due to the necessity of communi- 
cations between flight crew and the  airport  emergency crew, 
immediate steps should be taken to establish direct contact 
between persons in charge of each crew. This will assure 
that  all factors  are properly considered before actions are 
initiated. Several methods of providing this direct com- 
munication are generally available: 

a. Radios: Most a i rc ra f t  rescue and fire fighting equip- 
ment  is on a fixed radio f requency and through cooperation 
with the control tower  the a i rc ra f t  can be requested to 
change to this frequency.  Other  frequencies may  be avail- 
able on equipment which will respond, such as airline 
vehicles which have radios on a "company" frequency.  The 
officer in charge of a i rpor t  emergency crews should make 
use of any of these radio frequencies.  

b. Aircraft Intercom: Where a i rc ra f t  engines are run- 
ning, radio communication near  the  a i rcraf t  may  be very  
difficult. Most a i rc raf t  are equipped with " in t e rcom"  sys- 
tems where " jacks"  are provided for  use by ground per- 
sonnel. These " jacks"  are generally located under the 
forward portion of the  aircraft ,  behind an access door. Air- 
port  emergency crews should investigate this possible means 
of communications and carry  the  necessary head-set and 
microphones to plug into these facilities. Even with the 
engines running, direct communications with the flight crew 
can be established by use of this system. 

c. Other Communication Means: Where other  means of 
communications cannot be established, it is advisable for  
the officer in charge of the  airport  emergency crews to re- 
port  to the left  side of the a i rc ra f t  nose and establish 
direct voice communications with the captain of the flight 
crew. Portable  amplifiers may prove valuable for  this type 
of communication. 

704. Static Grounding: It is always advisable for  person- 
nel on the ground to assure that  proper  grounding is pro- 
vided before coming into contact with an aircraf t  away 
f rom the terminal  area. Grounding devices built  into the 
aircraf t  sometimes fail and excessive static charges can be 
present. It is advisable to provide the  airpo~rt emergency 
crew with a short  length of cable, about 6 feet  long, which 
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can be placed over the a i rc ra f t  landing gear, prior to any 
contact with the aircraf t  itself. This will bleed static 
charges which may  be present. 

705. Aircraft Fire Warnings: Since it is often impossible 
for  the flight crews to make an accurate  appraisal  of air- 
craf t  fire warning indicators, it is advisable to bring the 
a i rcraf t  to a stop and allow airport  emergency crews to in- 
spect the area involved, prior to parking at the  terminal 
where  fire would endanger  other  a i rc raf t  or buildings. This 
inspection can usually be accomplished without  opening air- 
c raf t  compar tment  doors, by feeling the external skin for  
heat  indications and visual inspections of affected areas. 

706. Bomb Reports: Aircraf t  involved in "bomb scares" 
should be parked at an area at least 300 feet  away from 
buildings and other  aircraf t  until proper investigations are 
completed. This may  make it advisable to evacuate passen- 
gers without  the use of loading ramps provided at the 
terminal. Motorized loading ramps may  be available which 
could be driven to the site, or emergency evacuation stairs  
carried on fire equipment or the aircraf t ' s  slides could be 
used. 

707. Engines Running: I t  is often necessary to keep at 
least one engine operat ing af ter  the a i rc ra f t  has come to 
a stop in order to provide lighting and communications 
aboard the aircraft .  This will hamper  a i rcraf t  rescue oper- 
ations to some extent  and consideration should be given to 
this problem. On four  engine aircraft ,  it would be ad- 
visable for  flight crews to obtain any necessary power by  
use of the @4 engine, since m o s t  of the evacuation and 
rescue activities will take place on the left side of the air- 
craft ,  unless fire is a factor.  Where the ¢~4 engine is not  
available for  this use, the # 3  engine would be preferable 
to those on the left  side of the aircraf t .  In addition to the 
normal hazards involved with propellers turning on the re- 
ciprocating engine aircraf t ,  the turboje t  engines present  ad- 
ditional problems which may  adversely affect rescue opera- 
tions. Areas directly ahead of and for  a considerable dis- 
tance behind the tu rbo je t  engines, should be avoided by  
persons on the ground and evacuating passengers.  In addi- 
tion, the tu rboje t  engines will turn  for  a considerable t ime 
af ter  shut-down. This must  be considered in positioning of 
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airport emergency equipment and in evacuating passengers 
from the aircraft. 

708. Equipment Positioning: Reciprocating engine aircraft 
provide more diversification for approach positioning of 
airport emergency equipment than do the turbojet  aircraft. 
Due to the swept-back wing configuration and because of 
the superheated atmospheres behind the turbine engines, 
most airport emergency crews favor an approach and set-up 
on the nose of the jet  aircraft. This will not always be 
considered a standard approach as many factors influence 
this determination. Wind conditions, terrain, type of air- 
craft, cabin configurations and other factors dictate ap- 
proaches. For this reason, it is necessary for flight crew 
members to inform airport emergency crews of the details 
regarding the particular aircraft in question. On combined 
cargo-passenger aircraft, the airport emergency crews 
should be notified of cabin configurations, since some cargo 
areas extend as far aft as the overwing exits, making them 
unavailable for emergency evacuation. 

709. Evacuation: As previously stated, the final determina- 
tion regarding evacuation of the aircraft  must be made by 
the flight crew with the airport emergency crews acting 
under their direction. Since it is nearly impossible for 
airport emergency crews to become completely familiar with 
all aircraft  and due to extensive training of flight crews in 
aircraft emergency procedures, they are in a much more 
favorable position to make decisions involved in evacuating 
the aircraft. 

Nearly all aircraft  are equipped with emergency evacua- 
tion equipment and the flight crew should be competent in 
the use of this equipment. Some of the airport emergency 
crews carry emergency aircraft evacuation stairs and in 
such cases, the flight crew should be informed of the avail- 
ability of these stairs. Where evacuation slides are in use, 
they should not be disturbed unless they are damaged. Where 
they have not been placed in position, or if they have been 
damaged, evacuation stairs should be placed in use. These 
stairs could also prove beneficial in evacuation off-of-wing- 
surfaces where t h e  distance from the wing to the ground 
is excessive. 

Normal evacuation routes include both overwing window 
exits and available doors; however, the use of overwing 
exits presents hazards if the aircraft  is in the normal posi- 
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tion with gear extended. The distance to the  ground f rom 
the wing surfaces may be excessive and cause serious in jury  
to those evacuating from the aircraft .  Leading edge wing 
evacuation should be considered where  fire may  block the 
normal evacuation off the  trailing edge of the  wings. I t  is 
recommended that  only the a i rcraf t  doors equipped with 
stairs  or slides be used where immediate life safe ty  is not 
a factor.  

Most airline evacuation procedures call for  evacuation-to 
be achieved to the rear  of the aircraft .  However,  in many 
severe accidents evacuation to the rear  might  be impossible 
due to fire and debris  caused by the a i rcraf t  skidding along 
the ground. For  these reasons, the  flight crews must  remain 
somewhat  flexible in planning for  emergencies and be pre- 
pared to change procedures in case exits are blocked. Air- 
port  emergency crews must  likewise be prepared to provide 
proper protection during the evacuation and take  the  steps 
necessary to cope with different situations, such as, blocked 
exits, engines running, fires, and other  abnormal situations. 

710. Emergency Landings: Prior  to any aircraf t  emer- 
gency landing, the flight crew should seriously consider pas- 
senger distribution in the cabin. With the advent of two 
and three class service it is entirely possible that  some areas 
within the cabin may  be subject  to high densi ty seating, 
while other areas contain relatively few occupants. 

Several other factors  will make it more desirable to plan 
for  forward evacuation of the aircraft .  As pointed out, most  
a i rpor t  emergency equipment approaches will be made on 
the forward section of the aircraft .  There is a t rend toward 
"nose in" parking of the a i rcraf t  at  terminals and since 
most  passengers enter  the aircraf t  through the forward 
doors, they will a t tempt  to exit in the same manner  in an 
emergency. The nose gear is generally considered more 
likely to fail in abnormal  landings than the main gear. If  
this should occur, the  aircraf t  would probably be in a tail 
high att i tude,  making forward evacuation even more favor- 
able. 

In all cases, prior to landing, the flight crew should relay 
information to the a i rpor t  emergency crews which might  
have a bearing on firefighting and rescue operations. This 
should include information including fuel loads, number  of 
persons aboard the aircraft ,  cabin configuration, passenger  
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distribution, disabled passengers and any other information 
which is pertinent to the particular situation. 

711. Pl ight  Crew - Airport Emergency Crew Coordination: 
Wherever possible, personal contact between flight crews 
and airport emergency crews should be encouraged. This 
personal contact has been very beneficial in the past and 
because of the complex operations involved with aircraft 
emergencies, it is advisable for all concerned to have a 
better understanding of individual problems and considera- 
tions. In many instances flight crews have no knowledge of 
available facilities at various airports from which they over- 
ate regularly. 
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800. Non-Operational Emergencies 

801. The prime mission of airport  emergency crews and 
equipment is fighting operational a i rc raf t  fires and rescue 
of people involved. Equipment  and techniques recom- 
mended in N F P A  Nos. 402 and 403 are generally directed 
toward  this goal. However ,  many t imes a i rpor t  emergency 
crews are called upon to fight a i rc ra f t  fires tha t  occur dur- 
ing servicing or in parked a i rc ra f t  or to provide standing 
protection when a fire hazard exists. The recommendations 
in this section are for  the guidance of the officer in charge 
when responding to such emergencies. 

802. Class A Fires: Fires  involving cargo, upholstery and 
similar solid combustibles are Class A, which require cool- 
ing and quenching for  extinguishment.  I f  no flammable 
liquids are  involved, the officer in charge may find it ad- 
vantageous to use water,  preferably  wa te r  fog, on fires of 
this type. Experience, planning and a knowledge of how 
to use available equipment to best  advantage are the best  
guide in making a decision. 

803. Hot Brakes and Wheel Fires: 

a. The heating of a i rc raf t  wheels and t ires presents a 
potential explosion hazard, great ly emphasized when fire 
is present. In order not to endanger  the crew needlessly, 
it is important  not to mistake hot brakes for  brake fires. 

b. Hot  brakes will normally cool by themselves  without  
the use of an extinguishing agent. Most a i rc raf t  operat ing 
manuals  for  propeller driven a i rcraf t  recommend that  flight 
crews keep the propeller fo rward  of the fire tu rn ing  fas t  
enough to provide an ample cooling airflow. Most je t  air- 
c ra f t  wheels have fusible plugs which will melt at  about  
350°F. and deflate the tire before dangerous pressures  are 
reached. 

c. When responding to a wheel fire, emergency crews 
should approach the wheels with extreme caution in a fore 
or a f t  direction, never f rom the side in line with the axle. 
Since the heat  is t r ans fe r red  to the wheel f rom the brake  
it is essential that  agent  be applied to this a rea ;  once the 
fire is extinguished, do not discharge fu r the r  agent for  
cooling. 
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do Too rapid cooling of a hot wheel, especially if lo- 
calized, may  cause explosive fai lure of the wheel. Solid 
s t reams of wa te r  and carbon dioxide should not be used 
except as a last resort.  Wate r  fog can be used but  inter- 
mit tent  application of short  burs ts  of 5-10 seconds every 
30 seconds is recommended. Dry  chemical has limited cool- 
ing capacity but  is an  effective extinguishing agent. 

e. If  fu r the r  cooling is desired a f te r  extinguishment of 
the fire the agent  should be directed at the brake area only. 

f. Once the t ires are deflated any extinguishing agent  
may be safely used, as there is no fu r the r  danger of 
explosion. 
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900. Emergencies Involving Military Aircraft 

901. General: Military aircraft  on occasions make use of 
civilian airports. Civil airport emergency crews should thus 
possess a working knowledge of these specialized aircraft  
including such items as: armament, ejection seats (see Ap- 
pendix B) on combat aircraft. 

902. Rescue and Fire Fighting Protection for Aeromedical 
Evacuation Aircraft: 

a. The following procedures will be observed when litter 
patients are aboard aeromedical evacuation aircraft: 

(1) Prior to landing, the aeromedical evacuation air- 
craft  commander will report the number of litter patients 
aboard his aircraft  to the control tower and request aircraft  
rescue and fire fighting vehicles be alerted. 

(2) One (or more as the situation warrants) fully 
manned aircraft  rescue and fire fighting vehicle will be 
strategically positioned prior to aeromedical evacuation air- 
craft  landings and takeoffs. Prior to takeoff, the vehicle 
will follow the aircraft  to its run up position and stand by 
until the aircraft  is airborne. 

(3) Aircraft  rescue and fire fighting vehicles and per- 
sonnel enumerated in Paragraph 902.b. will be alerted if 
the aeromedical evacuation aircraft  experiences even minor 
difficulty. One or more alerted aircraft  rescue and fire 
fighting vehicles will follow the taxiing aircraft  to the 
ramp. One fully manned vehicle will stand by while litter 
patients are off loaded. The recommended stand-by position 
for the vehicle is to the rear and slightly off the left wing 
tip. Whenever possible, the aircraft  will be positioned so 
that its main exit faces up-wind: 

b. Rescue and Fire Fighting Operations: Upon receipt 
of an "anticipated crash" call: 

(1) The "alert" aircraft  rescue and fire fighting vehi- 
cle standing by on the airfield will be situated in a strategic 
"act ion" position. 

(2) The Fire Department dispatcher will immediately 
dispatch all available aircraft  rescue and fire fighting vehi- 
cles and any available structural fire fighting vehicles to 
preassigned stand-by positions. 

(3) The security and/or  law enforcement officer will 
insure the immediate dispatch of police and/or  security 
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guards to the scene of the emergency, to establish a fire 
line. Personnel not required to actively participate in the 
actual rescue operations will not be permitted to cross the 
fire line. After  the fire department officer-in:charge has 
declared the fire extinguished or the danger of fire elimi- 
nated, police and/or  security guards will be detailed to: 

(a) Prohibit unauthorized personnel from entering 
the area. 

(b) Prevent tampering with material which might 
be needed in determining the cause of the accident. 

(c) Guard against the unauthorized removal of 
cargo and/or  personal effects. 
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1000. Low Visibility Operations (Category II Operations*) 

1001. General. New and improved techniques for  instru- 
ment  takeoffs and landings have resulted in a i rcraf t  
operations in weather  condit ions that  could seriously delay 
the response of a i rcraf t  rescue and fire fighting equipment. 
Special considerations to response capabil i ty must  be given 
at any time surface visibility drops to less than one-half 
mile. 

1002. Stand-by Requirement. 

a. At  least one major  a i rc raf t  rescue and fire fighting 
vehicle should be located approximately  at  the mid-point 
off each active runway  during such low visibility opera- 
tional periods. The distance f rom the runway centerline 
should be at least 1000 feet  in order  that  the parked vehicle 
does not become a hazard to a i rcraf t  operations. Where the 
firehouse is located within 3000 feet  of the midpoint  of the 
main ins t rument  runway,  it is not necessary for  the crash 
equipment to be repositioned, as it may be assumed tha t  
the vehicles can meet the normal maximum response time 
as specified in Pa rag raph  103. 

b. The tower  must  be made aware  of the exact location 
of all such vehicles. 

c. All equipment, so deployed, should be fully manned 
during all periods of flight operations when surface visibil- 
ity is less than one-half mile. 

d. Surface navigational aids, such as ground radar  
(ASDE) ,  should be fully utilized through coordination be- 
tween the rescue personnel and the tower  controllers. Fre-  
quent test  exercises should be conducted by utilizing such 
navigational aids to guide a i rcraf t  rescue and fire fighting 
equipment to critical areas adjacent  to the active runways.  
These tests should be conducted at night or du r ing  low 
visibility periods. 

e. When tempera tures  do not permit  the equipment to 
be left in the open, a t emporary  frangible cover can be 

*"Category II  Operation," with respect to the operation of aircraft,  
means ,a straight-in ILS (Instrument  Landing System) approach to 
the runway of an airport under a Category II ILS instrument ap- 
proach procedure issued by the Administrator  of the Federal  Aviation 
Administration or other appropriate authority. 
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provided. Another possible solution might be to provide 
electrical connections at these pre-selected positions so that 
engine heaters and/or  other heating devices could be 
utilized. 

f. A suitable hard surface access route should be pro- 
vided from vehicle stand-by positions to active runways 
being protected. 
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1100. Foaming Runways for Crash Protection 

1110. Introduction. 

1111. A number  of a i rc ra f t  emergencies (mostly wheels-up 
landings or a i rcraf t  with defective nose gear)  have occurred 
at  a i rports  where protein foam has been used on runways  
with the thought  tha t  such action would mit igate the ex- 
tent  of damage likely to result and reduce the likelihood 
of fire occurring following the impact. A number  of these 
operations have been successful. Likewise, a number  have 
not accomplished their  purpose and appear  to have been 
inadvisable (in most  of these lat ter  cases, a i rc ra f t  have 
missed or overrun the foam blanket) .  During the same 
time period,  and prior thereto, similar a i rc raf t  emergencies 
have occurred at  a irports  on runways  not coated with foam 
and in a number  of these cases no major  fires have oc- 
curred and the damages sustained by the a i rc ra f t  have 
been moderate.  

1112. The U. S. mil i tary services did much of the original 
work in connection with foaming of runways  fo r  crash 
protection and likewise have done much to advance the 
technique. The practice has also spread to other  countries. 
I t  is also true that  this idea has been advanced significantly 
by the publicity given to a number  of isolated incidents, by 
television and newspaper glorification of the technique, and 
by the psychological and theoretical advantages  which the 
technique seems to inspire. 

1113. Unfor tunately ,  it has not been possible to date to 
conduct full-scale tests of wheels-up a i rc ra f t  landings on 
various types of runway  surfaces with and without  foam 
coatings. To evaluate the technique a t  this time, therefore,  
it is necessary to apply the test  data tha t  are  available, to 
analyze a i rcraf t  impact behavior f rom actual incidents of 
record (where foam has and has not been used) ,  and to 
relate the use of foam for this purpose to its known 
qualities. 

1120. Theoretical Benefits of Foaming Runways. 

1121. There appear  to be four  basic possible benefits f rom 
foaming of runways  for  crash protection. They are :  

a. Reduction in Extent of Aircraft Damage. That  the  
foam will reduce the extent  of damage to an a i rc ra f t  which 
may  be forced to make a wheels-up emergency landing or 
where  the  nose gear  is defective. 
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b. Reduction in Dece lerat ion Forces.  That a foam 
coated runway will reduce the coefficient of friction and thus 
decrease (by permitting slippage) either the deceleration 
forces imposed o n  the aircraft  and its occupants or its 
gTound looping tendencies. 

c. Reduction in Friction Spark Hazard. That the foam 
or Water retained by' the foam at the runway interfacewill  
reduce the known friction spark hazard of certain aircraft  
metals on dry runways. Such friction sparks  constitute a 
possible ignition source following impact-imposed damages 
to an aircraft 's  fuel tanks or system. 

d. Reduction in Fuel Spill Fire Hazard. That a foam 
coated runway Will reduce the extent of the fire hazard in 
the event of a fuel spill following impact-imposed damages 
to an aircraft 's  fuel tanks or system. 

1130. Analysis  of Theoretical Benefits. 

1131. Analysis of the four basic possible or theoretical 
benefits described in Section 1120 on the basis of the test 
data availableand the experience record to date leads to the 
following conclusions: 

a. Extent  of Aircraft Damage. A number of well 
executed emergency landings on ,foam coated runways have 
been accomplished with minimum damages to the aircraft  
involved. Unfortunately, these incidents do not prove that, 
conversely, the damage would have been appreciably greater 
had no foam been used. Controlled emergency landings on 
dry runways have also been completed with relatively minor 
damages to the aircraft. A number of variables are indi- 
cated: 

(1) the design of the aircraft  (such factors as 
"crush-resistance" of the fuselage, whether the aircraft  is 
of high or low wing design, the hazard presented by  pro- 
peller fragmentation, etc.);  

(2) the skill of the pilot (his  ability to '  land the 
aircraft  under emergency conditions .by virtue of his train- 
ing and/or  his psychological or physical state at the time 
the emergency occurs); 

(3) the type and condition of the : runway  surface; 

(4) the landing weight of the aircraft ;  
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(5) the weather, temperature and visibility con- 
ditions, etc. 

To date, no incident has occurred where foaming of the 
runways has increased the extent of damages so about all 
that can be said is that, under favorable conditions, foam- 
ing of the runway should not result in greater aircraft  im- 
pact damages. No test data are available which permit a 
more complete evaluation of this feature. 

b. Extent of Deceleration Forces. From what is known 
to date, the normal braking ability of aircraft  on wet run- 
ways will be affected only slightly from the use of foam 
on runway surfaces, assuming nonfreezing weather. 

c. Reduct ion of  Frict ion Spark Hazard. Scale research 
tests have shown that aluminum alloy metals produc e no 
friction sparks capable of igniting aircraft  fuel vapors 
under the simulated bearing pressures and contact speeds 
likely to .be encountered in actual aircraft  emergencies 
on either dry or wet (foam covered) concrete or asphalt 
runway surfaces. According to these same scale research 
tests, foam, properly applied, is capable of holding a water  
layer at the runway interface which is effective in suppress- 
ing sparks in from 57 to 100 per cent of the tests where 
magnesium alloys, stainless steel and other aircraft  steels 
produced sparks capable of igniting aircraft  fuel vapors 
from friction with dry asphalt or concrete runways. Tita- 
nium friction sparks capable of igniting aircraft  fuel vapors 
could not be effectively suppressed by runway foaming in 
any of the scale research tests and constitute the greatest 
hazard. The roughness of runway surfaces was found to be 
a factor in the production of the incendiary sparks gener- 
ated by abrasion of all the metals (except aluminum) and 
the friction impact with expansion joints between con- 
crete slabs was found to result in momentary increases in 
the energy release from the sparks. 

d. Reduction of Fuel Spill Fire Hazard. From all that  
is known of the fire suppression qualities of foam and 
the scale research tests, it is clear that a foam coated 
runway would have no appreciable effect on the fire hazard 
of fuel vapors in the atmosphere over the foam: These 
vapors could still be ignited above the foam blanket by 
an engine fire, electrical arcs or sparks, static discharges 
or other ignition sources. Should liquid fuel be released 
over the foam blanket, i t  will fall through and spread  
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under  the foam, reducing the release of flammable vapors.  
In case of ignition, the burn ing  area  may be reduced, de- 
pending on the age and condition of the foam blanket. F i re  
crews should be prepared  to fight such a fire. 

1132. F rom the above analysis, it  can be seen tha t  foaming 
of runways  fo r  crash protect ion involves variables  not  
easily assessed in advance of the incident and tha t  its ef- 
fect iveness in reducing the f r ic t ion  spark  and fuel spill 
hazards  likewise cannot  be guaranteed.  On the other  hand, 
any  possible means  of mi t iga t ing  the impact  sever i ty  or the 
crash fire hazard  should not  be overlooked. 

1140. Operational Problems. 
1141. There  are  o ther  considerat ions which should be 
evaluated to determine the feasibi l i ty of using foaming of 
runways  fo r  crash protect ion in any  individual case. They 
a re :  

a. The actual na tu re  of the  a i rborne  emergency;  i.e., 
whe ther  the a i r c r a f t  cannot  lower its main gear,  whe ther  
only one gear  is down and cannot  be re t rac ted,  whe ther  one 
or more  t i res  or  wheels have been damaged or lost, whe ther  
the nose gear  is "cocked", or a combination of one or more 
of these circumstances or some other  related condition 
exists. 

b. The t ime element available fo r  accomplishing the 
product ion and dis t r ibut ion of the foam covering (which 
may take up to an hour  or more ) .  This will be related to 
the na tu re  of the a i r c r a f t  emergency ( the safe ty  fac tors  
involved in the a i rc ra f t ' s  remaining a i rborne  dur ing the 
foam laying opera t ion) ,  the number  and the na tu re  of the 
foam making appliances available. 

NOTE 1: Airports not having adequate equipment should not 
attempt to lay a foam blanket. 

NOTE 2: Other air traffic must be considered unless alternate 
landing areas are available. 
NOTE 3: Normally the time required to lay a runway foam 
blanket permits the dumping of fuel by the air crew (where 
considered necessary or desirable) to reduce the hazard during 
the emergency landing. 

• ¢. The reliabil i ty of in format ion  on the landing tech- 
niques to be used. This will be related to wind and visibility 
conditions, pilot experience and skill, r unway  ins t rumenta-  
tion fac tors  and a i r c r a f t  operat ional  problems under  the 
exist ing emergency conditions. 
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d. The foam-making capabil i ty of the equipment avail- 
able on the airport  for  runway foaming (not including 
the minimum equipment for  a i rc ra f t  rescue and fire fight- 
i n g -  see Pa rag raph  1143) plotted against  the  prudent  
holding t ime of the a i rc ra f t  involved in the emergency. 

NOTE: A t  a i r p o r t s  w h e r e  f o a m i n g  of r u n w a y s  is p r o g r a m m e d  as  
m a y  be r eq u i r ed  (see P a r a g r a p h  1144) p r e p l a n n i n g  will  be neces-  
s a r y  to a s s u r e  t h e  ava i l ab i l i ty  of a d e q u a t e  f o a m  l iquid concen-  
t r a t e  to m e e t  th i s  need  in  add i t ion  to t he  n o r m a l  q u a n t i t i e s  
r equ i r ed  for  fire con t ro l  and  t r a i n i n g  purposes .  

e. The effect the  foam laying and clean-up operations 
will have upon the a i rc ra f t  movements  at  the a i rpor t  and 
how this will affect the safe ty  of all a i rc ra f t  operat ions in 
progress. 

f. Whether  the ambient  t empera ture  conditions make 
the laying of a foam blanket  feasible. During very  cold 
weather,  freezing could create a serious problem because 
of freezing of the liquid content of the foam on the cold 
runway  surface. The foam itself would be slow to freeze 
but  the format ion of ice beneath the foam would be un- 
desirable if subsequent  a i rc ra f t  braking was to be a t tempted 
and for  fu r the r  normal use of the runway  af te r  the emer- 
gency was over. 

g. The length of the runway  and the nature  and con- 
dition of the runway  surface at the t ime the emergency oc- 
curs. 

1142. Considering the factors  mentioned in Pa rag raph  
1141, it is clear tha t  initiation of a request  to foam a run- 
way  for  any given flight emergency situation should be a 
flight operational decision. The request  to take such action 
should thus come f rom the pilot in command of the  a i rc ra f t  
or  the a i rcraf t  operator,  assuming that  they are famil iar  
with the aforementioned considerations. 

1143. Determinat ion as to the feasibil i ty of applying foam 
to a runway  is a decision which the a i rpor t  manager  or  his 
representat ive (the Chief of the Airpor t  Fi re  Depar tment )  
must  make a f te r  receipt  of the official request  for  such serv- 
ices f rom the, pilot or operator  and an evaluation of the fire 
protection and other  airport  operational problems involved. 
Due to the fac t  tha t  a i rcraf t  operations are continuing 
elsewhere on the airport  and the existing danger tha t  cir- 
cumstances beyond the control of the pilot of the disabled 
a i rcraf t  may require an emergency landing before  the 
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foam blanket is ready, or before the foam-making units 
have been replenished, it is essential that the minimum air- 
craft  rescue and fire fighting vehicles recommended in 
NFPA No. 403, Aircraft  Rescue and Fire Fighting Services 
at Airports and Heliports, should be maintained in fully 
operational condition to perform their emergency function. 
Tank vehicles or specially designed equipment should nor- 
mally be used for runway foamifig (see Appendix G). 

1144. The designation of one airport in a region or pre- . 
determined geographical area to which aircraft  might be 
safely dispatched when in need of runway foaming is 
recommended. Selection of these regional airports should 
be based not only on the availability of adequate runway 
foaming equipment and supplies, emergency aircraft  rescue 
and fire fighting services, and allied support services (cranes 
and aircraft  repair services), but also on the physical corn 
dition of the runways to be employed, the climatic condi- 
tions, aircraft  traffic interruption effects, and the security 
of the airport to assure control of curious spectators in 
event of public awareness of the impending emergency land- 
ing. 

1150. Techniques of Runway Foaming. 

1151. After evaluating the theoretical and operational 
problems involved as discussed in Sections 1120 through 
1140, if foaming of a runway is to be accomplished in an at- 
tempt to safeguard a particular emergency landing, the 
following recommendations are advanced for considera- 
tions by those responsible: 

NOTE: E a c h  case  will  d i f fer  depend ing  on the  n u m e r o u s  va r i ab l e s  
involved  b u t  t h e  fo l lowing bas ic  p r i n c i p l e s  a r e  i m p o r t a n t  con- 
s !dera t ions .  

a. That radio contact be maintained between ground 
crews laying the foam on the run~way and the pilot of the 
distressed aircraft  to assure full Understanding and knowl- 
edge of the operating plans and the protection established. 

b .  Pr imary aircraft  rescue and fire fighting vehicles 
as recommended in NFPA No. 403, Aircraft  Rescue 
and Fire Fighting Services at Ai rpor t s  and Heliports, 
should~not be used to foam runways unless the number of 
such vehicles held in reserve is sufficient to provide the 
minimum protection recommended in No. 403 for that par= 
tieular airport. Auxiliary tank trucks equipped to dispense 
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foam through ground sweep nozzles or special boom nozzles 
or other  additional specialized foaming equipment should 
be used for  runway foaming (see Appendix G). 

c. That  a time s tudy be conducted prior to any emer- 
gency to work out the scheduling of the foam laying opera- 
tion and the vehicle reload requirements.  Under  any con- 
dition, adequate extra quantities of foam compound must  
be preplanned and prear rangements  made for  rapid vehicle 
re-servicing. 

d. Previous experience has shown that,  when making 
a gear-up landing, the a i rcraf t  contacts the runway  much 
fu r the r  f rom the threshold than normal. This is due to in- 
creased lift caused by "ground effect" and, in some cases, by 
the reduced stalling speed of the a i rcraf t  with  the gear  up. 
The point of a i rc raf t  touchdown can be 500 to 2000 feet  
fu r the r  down the run/ ray  than normal, depending on the 
size and speed of the a i rcraf t  involved. 

e. When visibility conditions are such tha t  the pilot 
cannot distinguish f rom the air where  the foam applied 
to the runway  starts,  a reference point should be established 
in a clearly distinguishable manner  to indicate where the 
foam pat tern  commences to aid the pilot in get t ing the air- 
craf t  positioned for  the landing. 

f. All unnecessary people, press and photographers  be 
advised to s tay  clear until all evacuation and occupant counts 
have been accomplished and full fire control or fire pre- 
ventive measures taken. (This is a function of airlbort police 
or guards as may  be augmented by local police and volun- 
teers.)  

g. The length, width and depth of the foam pat tern  
will va ry  with the type of emergency, the type  of aircraf t ,  
the length of the runway,  the quantit ies of agent available, 
and the t ime factors  involved. The following Table 1 may 
be used for  est imating the approximate  water  and foam 
liquid requirements  for  foaming a runway for  piston or je t  
a ircraf t .  The needed supplies for  longer or wider  str ips 
may  be readily calculated f rom the figures in the Table by 
using an appropriate multiplying factor. 

h. Fo r  a wheels-up landing, the foam pat tern should 
be laid down the center line of the runway  beginning at  a 
point agreed to by the pilot and should be so calculated to 
run continuously the full length of the projected slide. 
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T a b l e  1 

Water and Foam Liquid Requirements for Runway Foaming 

F a c t o r s  
Mal fune-  W h e e l s - U p  L a n d i n g  

t ion ing  2-3 E n g i n e  4 - E n g i n e  
N o s e  P i s t o n  or  

W h e e l  J e t  P i s t o n  J e t  

Width of Blanket in Fee t  10 40 75 75 
Length of Blanket in Feet  1,500 2,000 2,500 3,000 
Runway Area Covered in 

Square Feet  15,000 80,000 187,500 225,000 
Water  Required in ~allons 1,500 8,000 18,750 22,500 
Foam Concentrate Requ*ired 

in Gallons 
3 Per  Cent Type 45 240 562 675 
6 Per  Cent Type 90 480 1,124 1,350 

Distance from Threshold to 
Leading Edge of Foam 
Blanket in Feet  2,500 1,000 1,000 1,500 

NOTE: Due to variations in foam metering devices, possible in- 
accurate proportioning of the foam-liquid concentrate, and the 
varied characteristics of local water  supplies, it is normally pru- 
dent to increase the amount of foam-liquid concentrates to above 
those theoretically required, figuring perhaps on 10% foam- 
liquid concentrate for the 6% type and 5% for the 3% type. 
Figures on f~am liquid concentrate quantities ~are based on 
forming a 2-inch depth of finished foam. 

i. Fo r  a defective or "cocked" nose wheel with main 
gear fully operational, it is recommended tha t  the  runway  
foam pat tern  should be approximately  1/2 the width  of the 
main gear  tread, but  not more than 10 feet, laid down the 
center  of the runway,  beginning at a point agreed to by 
the pilot (usually fu r the r  down f rom the threshold than 
for  a main gear  or wheels-up landing) and calculated to 
run continuously the full length of the projected landing. 
I t  is essential tha t  the main gear  be clear of the foamed 
area to insure that  full braking can be utilized without  fear  
of skidding or hydroplaning. 

j. Where  gear  malfunct ion involves only one main 
gear  and the pilot elects to land with only that  gear  re- 
tracted,  the foam pat tern  should be laid down on the ap- 
propr ia te  side of the runway,  beginning a t  a point 3000 
feet  f rom threshold and run continuously a fu r the r  3000 
feet. Width of foam strip and placement f rom center line 
should take into account the type  of a i rc ra f t  involved and 
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the anticipated distance and width of metal contact of either 
the wingtip and/or  engine pod with the runway. 

k. Aging of the foam prior to use for a period of 10 to 
15 minutes is desirable to permit water to drain from the 
aqueous foam and create effective runway surface wetting 
within the foam pattern. Aging for too long a period (say 
over 21/2 hours) prior to use on a hot summer day may be 
disadvantageous due to excessive drying and water runoff. 

1. To be effective a continuous layer of foam in the 
proposed slide path is essential as any interruptions, holes 
or breaks might result in the formation of incendiary sparks 
of sufficient duration and intensity to cause ignition of any 
flammable vapors which were present. 

m. Depth of the foam should preferably be two inches 
to achieve even distribution and so that the foam has good 
"holding" characteristics (capable of holding the water at  
the runway interface without excessive drain-off due to run- 
way slope or because of its "crown").  Foam of less depth 
may be satisfactory if continuous, if it drains properly, and 
if it has the ability to retain the water content at the run- 
way surface. Foam expansions of 8 to 12 appear to be satis- 
factory for this purpose. 

n. That following foam laying operations, airport fire 
crews leave the aircraft  operational runway and take up 
stand-by positions out of range of all collision hazards. 
After the aircraft  touches down, rescue and fire fighting 
vehicles should follow the aircraft  and be ready to operate. 
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Appendix A 

Civil Aircraft  Data for Fire F i g h t e r s  
and Rescue Crews 

This Appendix presents information on the principles 
of rescue (Figures A-l, A-2, and A-3) and the principles 
of fire fighting (Figures A-4, A-5 and A-6) in aircraft  fire 
emergencies. Also included as typical are Charts and Fig- 
ures on some particular Civil aircraft  in common usage 
including the following: 

Boeing 707 
Douglas DC-8 
Convair 880 
Lockheed Je tStar  
Douglas DC-3 (C-47) 
Douglas DC-4 (C-54) Figure A-21 
Douglas DC-7 Figure A-22 
Canadair CL-44D4 Figure A-23 
Vanguard Figure A-24 
Convaic 340 F igure  A-25 
Caraw..lle Figure A-26 
Douglas DC-9 Figure A-27 
Boeing 727 Figure A-28 
BAC One Eleven Figure A-29 
Douglas DC-8-61 Figure A-30 
Vickers VC-10 Figure A-31 
Boeing 737 Figure A-32 

Figures A-7 and A-8 
Figure A-9 
Figures A-10, A-11, A-12 
Figures A-13 through A-19 
Figure A-20 

This material  is published solely to give basic information 
on rescue and fire fighting procedures of representative air- 
craft. Personal inspections of each type are necessary to 
have all the desired data on any one type of aircraft ,  and 
fire department  personnel are urged to make such inspec- 
tions to increase their opportunity to preplan their opera- 
tions. 
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o I Some emergency 
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~ ency window locations vary. 
Location can be recognized by 

N 0 T E Soml alr¢faft have em~- d,~llt m * r p n c y  ~n- out l ine of  joint between hatch 
@xlts h~e  this and fuselage and by mark ing of 

This chart  i l lustrates basic pr in.  gency $hde e~lpes I t  main type re(I handle - -  ( | )  
oiples to speed evacuation and d ~ ,  Some shdes must be t:~JII out {2) pull down releaSe devices s imi lar  to tho~e 
rescue of occupants. Investigate held at ground level - -  and rotate while stJlJ shown. Investigate special fen. 

others ar t  self*iflfJatable, pulling, tures of aircraft,  
spaciaJ features of aircraf t  opar- PIs~nlers should jump into 
ated at your airport, operate hke thes ~ / , - ~ o r  t h = ~  ~ ~ this 
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to lift and pun - -  then push. 

Figure  A-1. The pr incipal  po in t s  to cons ider  in ga in ing  access  to  civil t r a n s p o r t  a i rc ra f t .  E a c h  a i r c r a f t  m u s t  be 
examined  individual ly  to k n o w  h o w  doors and w i n d o w s  m a y  be mos t  eas i ly  opened from outside.  
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RD A S  L A S T  R E S O R T  

cat. 
mpt 
this 

A ~ ~ o i n t .  (If tail assembly 
.,~ ~ "  ~ ~ broken off access may be 

/ ~ /  . , ~  ~ S ~ possible through bulkhead 
hatch.) 

PREFERRED FORCIBLE ENTRY LOCATIONS 

NOTE 
This chart illustrates basic principles to speed 
evacuation and rescue of occupants. Investi- 
gate special features of aircraft operated at 
your airport. 

lJ 
2. 

Force normal or emergency doors or windows if  possible. 
Saw or cut in at or between windows above seat arm level 
and below the hat rack or on either side of center line of 
top fuselage section (some aircraft marked in this area for 
"cut- in" as below). Remember when cutting-in, occupants 
may be exposed to injury from cutting tools. Other areas ~ to be blocked by internal obstructions. 

3. Saw or cut in at locations marked on some aircraft wi th 
red or yel low corner marks and/or  words: "cut here". 

Figu re  A-2. These  i l lus t ra t ions  show rec ip roca t ing -eng ine  a i rc ra f t .  
See o the r  F i g u r e s  for  forcible  e n t r y  loca t ions  on m o d e r n  t u rb i n e ,  
powered  t r a n s p o r t  a i rc ra f t .  These  l a t t e r  a i r c r a f t  axe m o s t  difficult 
to cu t  into because  of t he  t h i cknes s  of t h e  m e t a l s  used, the  ex tens ive  

f r a m i n g  of t h e  fuselage,  t he  insulat ion,  etc.  
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A L W A Y S  K N O W  T H E  P R I N C I P A L  F I R E  H A Z A R D  

Z O N E S  IN C IV IL  A I R C R A F T  

a Fuel tanks normally In 
wings ~ some run thru 
fuselage - -  others all 
outboard of inboard en- 
gines. Fuel tanks are 
interconnected and 
have cross-feed valves. 
Tank vents are nor- 
mally at trailing edge 
of wing. 

b Off tanks normally In j ~  
nacelles behind engine ~ / I 

~ . ~  f=re.a, - -  some for- \ ~ " ~ /  I J 

~ r ' ~  ~ d f This chart Illustrates principal 
( ~  ~ [ hazards only and shows features 
y _ , ~ common to most aircraft. Jnves- 

/ ~ d  ~ g a t e  special features of aircraft 
~ ~  your airport. 

C B ~ a r d  ~ d ~ ' ~ , , ~ . ~ .  ~ 
as shown and marked on exterior - -  ~ ' * ~ : ~  ~ 
d ' ~ i r e  after crash. " , , ~ ,  ' ~ , ~  ~ 
Some located in nose wheel well. ~ ~  
quick disconnect fittings normally 
are prov=ded • • e Hydraulic fluid reservoirs 

d Gasoline combustion heaters alter- located alternately in fu- 
nately located in wings, fuselage .selage forward or near 
or tail. wing root. 

F i g u r e  A-3 .  T h e s e  a r e  s i m p l i f i e d  d r a w i n g s  o f  t h e  p r i n c i p a l  f i re  h a z a r d  
z o n e s  on  r e c i p r o c a t i n g  e n g i n e  a i r c r a f t .  T y p i c a l  t u r b i n e  a i r c r a f t  a r e  

i l l u s t r a t e d  e l s e w h e r e  in  t h i s  A p p e n d i x .  



NOTE 
Principles are simplified. 
Each fire situation varied 
and must be individually 
evaluated. Most passen. 
gers seek escape through 
doors used to embark. 
Rear loading is most fre. 
quent. Some aircraft have 
forward loading doors, 
The prlmaPJ rescue efforts 
should be made at such 
openings. 

COMIMNIED AGIENT TECHNIQUE 

~ '  ( ~  gT~sete~ atts~aCkof Plharne~S ilmlUj'~to:talrcS~ 

BASIC PRINCIPLES ILLUSTRATED ] -  ~ . ~ l l  - 7  / ~  ~ ]  ~ "  ---~'% / 

I Attack with wind as feasible 
2 Knock-down bulk flame with dry chemical 

(ARernate ai~ent: carbon dioxide) Symbols 
3 Protect fuselage with foam cover 
4 Prepa . . . . . . . .  pa th (  . . . .  if against ID ~ 

wi.dl n -H r= 
5 Cut-off nm at wing root " ~ ~ = Dry Chemical, CO, 
6 An'ange backup water and foam supplies ~ ~ = Foam 

F i g u r e  A-4 .  P r i n c i p l e s  of  f i re  f i g h t i n g  f o r  c iv i l  a i r c r a f t  u s i n g  t w o  f o a m  t r u c k s  a n d  o n e  d r y  c h e m i c a l  o r  c a r -  
b o n  dioxide unit .  Dry  chemical  usage  is l imited to handl ine  appl icat ions.  If  turbine powered,  see w a r n i n g  in Para-  

graph 308. 
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These attack plans illustrate 
~ suggested use of one major 

aircraft rescue and fire fighting 
vehicle based on an airport and 

, ~  ~ , meeting the recommendations 

BASIC PRINCIPLES ILLUSTRATED 

OBJECTIVE: RESCUE; METHOD: TEAMWORK 

1 Attack with windas feasible 

2 Protect fuselage with foam cover 

3 Prepare rescue path 

4 Arrange back-up water and foam supplies 

NOTE 

Single agent attack with foam is illustrated here. A 
small quantity of dry chemical or carbon dioxide is 
normally supplied for reaching spots not accessible 
with foam. 

F i g u r e  A-5. P r inc ip l e s  of fire f i gh t ing  for  civil a i r c r a f t  u s i n g  one f o a m  
t r u c k  a n d  a b a c k - u p  su p p ly  of w a t e r .  I f  t u r b i n e  powered ,  see  w a r n i n g  

in P a r a g r a p h  308. 
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This attack plan il lustrates suggested 
use of equipment-generally available in 
municipal and rural f ire departments 
and are based on the recommendations 

of NFPA No. 406M. 

j 

BASIC PRINCIPLES ILLUSTRATED 

1 Attack with wind as feasible 

2 Approach aleng fuselage and wet fuselage 
with water fog 

$ Drive flames outward to side perimeters 

4 Protect rescue path 

5 Arrange back-up water supplies 

Key 

~ W a t e r  Fog 
Alternate Escape Routes 

~ P r i n c i p a l  Escape Routes 

NOTE 

Technique shown assumes only water 
available dispensed as fog from mul- 
tiple 11,/2 inch hose lines at about 100 
psi nozzle pressure. 

Figure  A-6. Pr inc ip les  of fire f ight ing for  civil a i r c r a f t  us ing one 
s t a n d a r d  fire d e p a r t m e n t  p u m p e r  w i th  back-up  supply of wa te r .  I f  
t u rb ine  powered,  see w a r n i n g  in P a r a g r a p h  308. N F P A  No. 406M 
gives p rocedures  for  a i r c r a f t  rescue  and fire f ight ing us ing con- 

ven t iona l  fire appa ra tus .  



PORTABLE OXYGEN BOTTLES 8 PLACES 
ON HATRACKS OR NEAR FLOOR LEVEL 
ON PARTITfONS 

FlEE EXTINGUISHER PORTS 
ON ENGINE RIGHT COWLING 
(TYPICAL EACH ENGINE] 

BOTTLES IN FWD LOWERED 

HYDRAULIC ACCUMULATORS 
$KYDROLSOOFLUID (RIGHT 
WHEEL WELL AREA) / 

(AFT CARGO COMPARTMENT) 

UTIL ITY AND AUXILIARY RESERVOIR 
SKYOROL S00 FLUID (LEFT FILLET AREA) 

LAUXlLIARY POWER UNIT 
FWD CARGO CGt4PARTMENT 
(~AF ONLY) 

PORTABLE OXYGEN BOTTLES 
(FORWARD SIDE OF BULKHEAD) 

ENGINE OIL T A N K .  EACH ENGINE . RIGHT SIDE / 
{FOR AIRPLAHE$ WITH FAN ENGINES, 'B '  SERIES) - ~  

WHEEL F iRE 

WHEELS ARE EQUIPPED WITH FUSIBLE PLUGS DE~GHED TO BLOW AT 
TEMPERATURES ABOVE 41)OFF. 

USE DRY CHEMICAL O~Ly iF TIRES ARE PRESSURIZED, IF ALL  TIRES ARE 
DEFLATED, F~HE WATER SPRAY OR CO 2 ~),T BE USED, 

CAUTION: APPROACH LN'tDING GEAR TRUCX FRGt4 FORWARD OR AFT 
Ifl/EN FIGHTING WHEEL FIRE. 

The Boeing Company 
Figure  A-7. The Boeing  707 Stratol iner  showing  the  f lammable  mater ia l  locations.  Other models ( the  Inter-  

cont inenta l  and the 720 series) vary  s o m e w h a t  in s ize and fuel  catpacity. 



COCKPIT  W I N D O W S  I , 2  

F% I,/2 I N ) F L O O R  L E V E L  TO G R O U N D  
WHEELS R E T R A C T E D  

aCHOP O U T " A R E A  EACH SIDE OF A I R P L A N E  ~J) • / I 

~ ( g F T .  ,0 IN)  F L O O R  L E V E L  TO G R O U N D  
W H E E L S  E X T E N D E D  

| E N T R Y  DOOR E X T E R N A L  
H A N D L E  

TO OPEN DOOR 
I PULL  HANDLE OUTWARD 

AND ROTATE CLOCKWISE 
2 PULL DOOR OUTWARD 

A 
~---- G A L L E Y  DOOR E X T E R N A L  

H A N D L E  

TO OPEN DOOR 
I PULL HANDLE OUTWARD 

AND ROTATE COUNTER-- 
CLOCKWISE 

2 PULL DOOR OUTWARD 

3 E M E R G E N C Y  EXIT  
H A T C H E S  P U S H  P A N E L  

TO OPEN HATCH 
I PUSH IN PANEL 
2 PUSH HATCH INWARD 

A I R P L A N E  CROSS S E C T I O N  

?,.~ -at" 3 8 ~t. . , -ee  CHOPO T" 

The Boeing Company 
Figure  A-8. The Boeing  707 Strato l iner  showing  e m e r g e n c y  rescue access  points  and how they  are operable from 

the exterior.  



m O~L TANK APPROX~ 10 GAL~ 
HYORAUUC FLUID TANK ~m*,,ot ~o~ 
EMERGENCY EXITS 
FORCED ACCESS 

I ~ OXYGEN-PASSENGERS 6OTTLES 

- AFT SERVICE 
i ENTRANCE DOOI 

/ IMERGI~NCY 

- EMERGENCy 
AFT PASSENGER 
ENTRANCE DOOR 

FWD CARGO 
COMPARTMENT DOORS- 

FWD SERVICE ~ 
ENTRANCE DOOR 

OXYGEN BOTTLE ~ / 

~ F'Vtl3 PASSENGIR 
ENTRANCE D<3~41 

BREAK GLASS 
ACCESS TO HAND~; 
SUDE WINDOW AFT 

/ 
COMPT. DOORS 

S*ULIC FLUtD TANK 

Figure A-9. 

ACCESS 

L 
~- BATTERY 

TO ACCESSORy 
COMPARTMENT 

Douglas AJrcra/t Company, Inc. 
T h e  e x t e r i o r  a r r a n g e m e n t  of t h e  D o u g l a s  DC-8  s h o w i n g  p r i n c i p a l  i t e m s  o f  conc e r n  to  a i r -  

c r a f t  r e s c u e  a n d  fire f i gh t ing  c r ews .  

~0 

~q 
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Upper Lef t  
F i g u r e  A - 1 0  

Upper Right 
F i g u r e  A - 1 1  

Courtesy Delta Air Lines 
F i g u r e s  A-10,  A - 1 1  a n d  A - 1 2  
i l l u s t r a t e  t h e  m a i n  c a b i n  doo r  
o p e n i n g  m e c h a n i s m  f r o m  t h e  
e x t e r i o r  on  t h e  C o n v a i r  880 
J e t  A i r l i n e r s  a n d  t h e  i n t e g r a l  
s e l f - i n f l a t i n g  s l ide  u s e d  f o r  
e m e r g e n c y  e v a c u a t i o n .  T h i s  
a i r c r a f t  h a s  t h e s e  s l i d e s  a t  
f o r w a r d  a n d  r e a r  m a i n  door s .  
T h e  e m e r g e n c y  w i n d o w  h a t c h e s  
h a v e  a n  e x t e r i o r  p l a t e  w h i c h  
s h o u l d  be  p u s h e d ;  t h e  h a t c h  
wil l  t h e n  r e l e a s e  i n w a r d s .  
M o s t  o t h e r  t u r b i n e  t r a n s p o r t s  

h a v e  s i m i l a r  s l ides .  

Lower Lef t  
F i g u r e  A - 1 2  



DRY A IR  OR F U E L  ~" LONG R A N G [  OXYGEN BOTTLES MAY BE N I T R O G E N  
SITUATED AT VARIOUS LOCATIONS DURING 
INTERIOR MODIFICATION 

Courtesy Lockheed Georgia Company 

Figure  A-13.  The  Lockheed  J e t S t a r ' s  to ta l  fue l  capac i ty  is 2,654 gal lons.  

I 
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W . . . . . . . . . .  ~ . . . . .  ~ ~ • . . . . .  i ~ ! ~  ~ ~ ~ ~ , ~ i ~  _ _  
Courtesy Lockheed Georgia Company 

Figu re  A-14. The J e t S t a r  is typical  of m o d e r n  tu rb ine  powered  j e t  
t r a n s p o r t s  ca r ry ing  a t w o - m a n  c rew and  up to e igh t  passengers .  

F igu re  A-15. Norma l  e n t r y  a t  
main  e n t r y  door m f i rs t  pull 

door handle  ou tward .  

F igu re  A-16. (Cont 'd .  f rom 
Fig.  A-15.) Then  r o t a t e  one 

q u a r t e r  t u r n  clockwise.  

F igu re  A-17. (Cont 'd .  f rom Fig.  A-16.) 
Then  push  in, slide af t .  
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Courtery l.,~ckheed Georgia Company 

F i g u r e  A-18. Th e  f o u r t h  w indow f r o m  t h e  f r o n t  on ea c h  side of 
t he  J e t S t a r  f u s e l a g e  is a n  e m e r g e n c y  h a t c h .  To open  f r o m  t h e  
outs ide ,  p u s h  in on t h e  b o t t o m  of t h e  f lush  l a t c h  p l a t e  u n d e r n e a t h  

t h e  b o t t o m  edge of t he  window.  P u s h  inward .  

Courtesy Lackheed Georgia Company 

F i g u r e  A-19. F r o m  t h e  ins ide  of t h e  J e t S t a r  pul l  on r e l ea se  h a n d l e  
to  u n l o c k  a n d  re l ease  t h e  h a t c h  (will  fa l l  i n w a r d ) ,  
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~ OXYGEN 
Courtesy Douglas Aircraft Co., Inc. 

F i g u r e  A-20. T h e  DC-3  (C-47) c r a s h  c rew cha r t .  

Courtesy Douglas Aircraft Co., Inc. 

F i g u r e  A - 2 L  T h e  DC-4 (C-54) c r a s h  c r ew  clutr t .  
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J 

5BO OAtS, i , 

4~  C ,~ tS  

\ 

[]OIL TANK SYSIEM 

'~a 2 G A L ~  t 

46 ~ a  5 

•UEL T A N K  L A Y •  

~ _ ~ ~ ~ AF T J[TTIbC,N C,~OR & { ~ c ~ r , o t ~  ~ L t ~ [  I 

NOTES E V A C U A t ' O h  S U 0 E  

~ :  p P r a  ,WTH BO~H 

2 E s c A ~ E ~ O ~ S L ~ E A T £ D A t  ~ u  ~ , : ~  : H a r . % E 5  
I N ~ , C ~ T E ~  , ~ I T  PATHS E~CEPT ~ . 1 ~  ExIT 
m e ,  o c r ~ t  ~aDt ' , ' , I r , D , ~ * S  

Courtesy United Air Lines 

F i g u r e  A-22.  The  DC-7  as  operated  by  Uni ted  Air  L ines  s h o w i n g  
genera l  a r r a n g e m e n t  and t w o  s ea t ing  arrangements .  
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~ t ~ l ~ i  "CHOI'/~OUGH" 
AI I~  ON f (~  SIO| O~LY 

f ~ t E  C~UTES 

l I* - IQ" MA,X 

OlI~T VISION wll-,~ Ow OeeN~ 
ONLY FAOM INSIDE 

~l~m D TCHING HATCH 

N D ~  TYPE fUEL CELLS (6 I 
WHeN eltTm i 

IN'~'II~EAI. FIJ~L TANKS (6 ' pOS$11L~ FUEL ~II.LAG| FIIOM 
erasure eUeLINO I'OINT wHeN 

MAIN HYDRAULIC AR~ C ,$ ,,O. OIL TAFIK eCCt 
• I I ~ O L l l  NO,2 HA¢I~LLE ONLY 

F.J~ERGENC'~ DOOI ] A ! ~ ENIE~G|HCY DOOR 

. . . . . . . . . .  l i i *  . . . . . . .  

TOTAL FUEL CAI*ACITY 

* WITH CENTRE FUEL C E L T S  ~ ; , 

10~ll0 u+~ ~LONwwH0~ C . . . .  U~L C~J~ 

INGINE OIL T~ IK  C.,~,O. OIL COOt f l  

"PUSH IN" PANICS FOJI F.XT~I~L FIlE £XTINGI~H£R 
{O f~  ON t~HI~R SIDLE OF EACH NAC|LL[) 

C*$ .0. OL TAI'.IK ON 

LL__  
\ 

IF ~IID FiE E~ IINGU~HI~$ 

TYPICAL NACELLE 

F i g u r e  A-23.  Canadair  CL-44D4 c a r g o / p a s s e n g e r  a i rcra f t  rescue  
and fire f ight ing  data.  (Courtesy :  Canadair  Ltd.)  



Figure A-24. The Vanguard aircraft showing general azn~mgements and emergency equipment. 

/ 



L EMERGENCY ENTRANCE ONLY EMERGENCY ENTRANCE ONLy 

WA~EREXTI',~D,SHERt ', ,.~ ~×E t t ~ t 

WATER EXTINGUISHER NOTES 

i E~,'~EPGENCY EKITE -C I ~ ~NERTI,a FLASHLIGHTS. 
MA;NLINER CONVA!R 

865 GALS. 

• o,L TANK SYSTEM 32 GALS. 

UNITED A l l  LINES 

F i g u r e  A - 2 5 .  T h e  C o n v a i r  340.  

_ 2 ESCAPE ROPES LOCATED AT ALL 
INDICATED EXiT PATHS EXCEPT 
THE COCKPIT SIDE WINDOWS, 

3 AUXILIARY EXITS ARE 
EQUIPPED WITH BOTH 
INTERIOR AND EXTERIOR 
RELEASE HANDLES 

4 I~EXJT PATHS. 

\ 
32 GALS. [ ]  fUEL TANK LAYOUT 

N o t e  t h a t  f u e l  t a n k s  a r e  o u t b o a r d  of  e n g i n e  n a c e l l e s .  
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- aaaaaaa aaaa aa  
2 E~I~APE ROPE LOCATED AT RIGHT HAND SERVICE DOOR (FORWARD) 
3 ~ "  EMERGENCY LIGHTS 
4 ~r~ EMERGENCY EXiT SIGNS 

Courle.ry United Air l.JneJ 

Figure A-26. The new CaraveHe as operated by U~ItA~I Air Lines. 
The  tu rb ine  engines  a r e  moun ted  on the  r e a r  fuse lage  wi th  the  
fuel t a n k s  in t he  swep t -back  wings.  Fue l  l ines run  f rom the  t a n k a g e  

to  t he  engines  in t he  unpressu r i zed  por t ion  of t he  fuselage.  
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we 

1 ENGINE Oil TANK 
1 HYDRAUUC FLUID RESERVOIRS ( ~  5 ~ A )  

HYDRAUUC ACCUM~TORS 
EMERGENCY EXITS 
FORCED ACCESS 

[ ~  OXYGEN BOTTLES 
FUEL 

RAIN REPELLENT 
FiRE EXTINGUtSHER AGENT 
CONTAINERS 

OXYGEN BO~LE (PASSENGER COAT ROOM)- 

FWO LOWER CARGO 
COMPARTMENT DOOR - 

\ 
PASSENGER FORWARD '~ 

ENTRANCE DOOR 

OXYGEN BOTTLES 
(FUGHT COMPARTMENT) - 

CLEARVIEW WINDOW- 
BREAK GLASS FOR 

ACCESS TO HANDLE. 
SLIDE WINDOW AFT 

CONTAINERS (90 PSI 

BATTERIES 
ELEo,j . . . . . . .  N , c s ,  

COMPARTMENT A ~  

2 

~ ELECTRICAL/ELECTRONICS COMPARTMENT DOOR 

DC-9 CRASH CREW CHART 

HYDRAUUC ACCUMULATORS 
(AFT ACCESSORY COMPARTMENT) -~ 

. . . . . . . . . . .  oo  I! 
COMPARTMENT DOOR -n 

ENGINE Oi l  TANK 

HYDRAULIC FLUID 
RESERVOIRS 

(~Y~OI SOOA) 
(1 EACH WHEEL WELL) I 

S TAIL CONE ACCESS DOOR 

- - TAIL CONE JETnSON LATCH 
(PUU TO J~rl'lsON) 

APU COMPARTMENT ACCESS DOOR 
(SOME AIRPLANES ONLY) 

PRESSURE BULKHEAD EMERGENCY EXIT 

[PUSH TO G~c.N) 

~ WHEEL WELL) 

/ -  
rARD STAFRWELL DOOR , m w . ' m ~ , ~  :2T:oR  . . . . . . .  

FUEL VENT BOX / / 

FUEL OVERFLOW STAND PIPE ~ /  



Figure A-28. 

TANK 

7,  

C~ 

rJL'he Boeing ~2~ 100-900 Series t~trbine tra~nsport. 

iTv~ TQ ~-~cE pLUGS 0ESIG, ttED 1:O B~ ow 6'~ 

S~ f" LIZE0- IF A~-~- IIR~E$ A~IE 
r E$ j,~.T. FEES11)!; 

Tl~e Boei'g Cor~p~n~ 



\ 

== ~AsIN SE~WCINO AND ~ j ~ , ' t  

I~ . - A N D  R E T U R N  A F T E R  
RELEASE OF DOOR.  
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De-S41 

GENERAL ARRANGEME~ 

i U , 4 '  ~e]',4 "1 

F i g u r e  A-30. Doug las  DC-8-61 se r ies  ( s t r e t c h e d  ve r s ion)  t r a n s p o r t  
a i r c r a f t  h a v i n g  n ~ x i m u w  p a s s e n g e r  capac i t y  of a b o u t  250 passengers .  
M a x i m u m  take -o f f  w e i g h t  is a b o u t  325,000 lbs. w i t h  t he  w e i g h t  of 

fuel  (ful l )  a b o u t  156,700 lbs. 



® . . . . . .  J 

m 

Cm~E*~ 

s T ~  

t s c~  c~u~  

ONE W4TIm GLY¢[~ Iqm[ EXT~KC,U~)CER 

OFI~EN ONE WATEA C~s~COL 
C~ [RTER AND ~ 

f l ~  [ R T ~ R  

PLUG 

TH~.E ~m~s  
C=~  ~TS  

~ ~¢ETHVL mC~ l~  n~  
EXTOr t  C ~  

FIn~ ~C~SS ~ *~L  
~q l) 

co l  nnE  U~mUCF~  ,~O  
o ~  pC~TA~  c~ I r . r ~  S~T 

Figure A-31. Vickers-Armstrongs' VC-10 four-engine turbine~powered aircraft showing emergency 
equipment a~d fire protection features. 



CREW OXYGEN 
BOTTLE 
~FWD CARGO Ai 

PASSENGER OXYGEN 
BOTTLE ~FWD CARGO AREA 

FWD SERVICE 
DOOR 

/ 

\ I  
'\ 

o'\ 

BOTTLES 
~PORTABLEI 

Figure A-32. 

SURGE TAHKS 

/ 

, / 

/ 

EL TANg NO. 2 

"B*' SYSTEM HYDRAULIC RES E R V O I R  
\ N0  FLUIDI / (SRYDROL 

\ , ( IN WHEEL WELLI 
~ - - A F T  ENTRY DOOR 

~XYGEN BOTTLES 
(PORTABLE) 

BRAULIC ACCU~LATOR$ (IN ~ IEEL WELL) 

HYDRAULIC RESERVOIR 
5~0 FLUID) (IN WHEEL WELL) 

- - * * A * '  SYSTEM HYDRAULIC RESERVO R 
($KYDROL SOO FLUIDI (IN WHEEL WELLI 

~ F  ~OPTIONAL~ )RE EXTINGUISHER POET 
(RH SIDE, BOTH ENGINES) 

ENTRY DOOR 

L~,-EHGINE OlLTAHR 
(BOTH ENGINES) 

Boeing 737 (100-200 Series).  

NO. 2 

WHEEL FIRE 

~¢HEELS ARE EQUIPPED WJTH FUSIBLE PLUGS DESIGNED TO aLOW AI 
TEMPERATURES ABOVE 2.~3"F {ESTIMATED). 

USE DRY CHEMICAL ONLY IF TIRES ARE PRESST3RIZED. IF ALL TIRES ARE 
DEFLATED, FINE WATER SPRAY OR CO2MAY BE USED 

CAUTION APPROACH LANDIHG GEAR TRUCE FROM FORWARD OR AFt 
WHEN FIGHTING WHEEL FIRE, 

The Boeing Compa, uy 

< 

F 
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Appendix B 

Military A i r c r a f t -  Aircrew Rescue Data 

LAF 

SHOULDER HARNESS INSTALLATION AUTOMATIC RELEASE TYPE 

F i g u r e  B-1 .  O n e  U S A F  l ap  be l t  a n d  s h o u l d e r  h a r n e s s  i n s t a l l a t i o n .  

F i g u r e  B-2  ( L e f t ) .  O n e  d o w n w a r d  e j e c t i o n  
s e a t  l ap  b e l t  a n d  s h o u l d e r  h a r n e s s  u s e d  

on  m a n y  U S A F  a i r c r a f t .  

NOTE 
T h e  l a p  b e l t s  a n d  s h o u l d e r  h a r n e s s e s  a r e  
s t r o n g  w e b b e d  m a t e r i a l  w h i c h  is  d i f f i cu l t  
to  cu t .  K n o w l e d g e  o f  r e l e a s e  m e c h a n i s m s  
is  i m p o r t a n t .  I n s p e c t i o n  o f  a c t u a l  i n s t a l l a -  
t i o n s  wi l l  i n c r e a s e  n e e d e d  k n o w l e d g e  o f  

o p e r a t i n g  p r i n c i p l e s .  
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~ / f /  ~ PARACHUTE 

F i g u r e  B-3. One  type  U S A F  p a r a c h u t e  h a r n e s s  re lease .  

SAFETY CI.IP 

F i g u r e  B-4. Re lease  m e c h a n i s m  on one t ype  c a n o p y  r e l ea se  t y p e  
h a r n e s s .  
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M 

O 

F i g u r e  B 4 .  T h e  g e n e r a l  a r r a n g e m e n t  of t h e  B - 5 $ F  a i r c r a f t  is  typ ica l  of t h e  l a r g e r  t y p e  U S A F  b o m b e r  
t ype  a i r c r a f t .  



Figure  B-7.  E m e r g e n c y  rescue of B - 5 2 F  crew members  in d o w n w a r d  ejection seats  ( typ ica l ) .  

P 

k~ 



F i g u r e  B-6 .  E m e r g e n c y  e n t r a n c e  t o  c r e w  c o m p a r t m e n t s  o n  t h e  B - 5 2 F  U S A F  b o m b e r  a i r c r a f t~  

N 
v 

W 

I 

f~ 



.... ~ ~OPEN HATCH ~':~" " ~ 

H 

WARNING 
CUT HOSE TO CATAPULT 

OXYGEN 

INITIATOR 

I~ ~ /  NOTE ' 
1, L INTEGRATED HARNESS RELEASE 

HANDLE O N  LEFT SIDE OF BUCKET SEAT 
2. UFT MAN USING PARACHUTE HARNESS 

UPWARD EJECTION 
SEAT (TYPICAL|  

HARNESS 
~ . ~  . . . .  NDLE . . . .  

Figure  B-8. E m e r g e n c y  rescue  of B-52F c rew m e m b e r s  in upward  e jec t ion  sea t s  ( typical ) .  

I 

,.] 

-.3 
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INITIATOR-TO-CATAPULT HOSE 

• CATAPULT INITIATOR 

HANDGRIP IN FIRING POSITION 

'~ ~ 1  "~//~ Ejection seats on the B-S7B are gas actu- 
~ ated and may be safetied by inserting a 

ground safety pin in the catapult initiator. 
In extreme emergency, disarm the catapult 
by cutting the INITIATOR-TO-CATAPULT 

RIGHT hose. 
REAR 
VIEW RIGHT ARMREST SAFETY PIP PIN 

M-3 SEAT INITIATOR ~ / ~  
(c~tapu|t) 

M-S CANOPY INITIATOR I ~ 

if . i c e , a n  h o ° d , r * s  are in th .  stowed 
position as shown to the right, ground 
safety pins may be inserted through 
holes in the forward end of each arm- 
rest, This prevents inadvertent raising 
of the handgrips. 

RIGHT EJECTION HANDGRIP 
(in stowed position) 

HANDGRIP SAFETY PINS 

LEFT EJECTION HANDGRII 
(~n stowed position) V~EW 

F i g u r e  B-9. E jec t ion  s ea t  of t he  B-57B type  m i l i t a r y  a i r c r a f t  s h o w n  
a s  a n  e x a m p l e  of o p e r a t i n g  pr inc ip les  a n d  t e c h n i q u e s  to s a f e g u a r d  
a g a i n s t  u n i n t e n t i o n a l  ope ra t i on  d u r i n g  r e scue  operat ion~.  Th i s  s e a t  
is g a s  a c t u a t e d  an d  m a y  be sa fe t i ed  by i n s e r t i n g  a g r o u n d  s a f e t y  p in  
in t he  c a t a p u l t  in i t i a to r .  U n d e r  s eve re  fire cond i t ions  c u t  t h e  in- 

i t i a t o r  to c a t a p u l t  hose  to d i s a rm .  



llA1TBIliES OIYGIEN TANK 

FUEL TANK CAPACITIES: 
INTERNAJ.~ 14.50 GALLONS 
EXI'EIINAL-- 460 GALLONS 

F i g u r e  B-10. This  is t h e  F -106B showing  gene ra l  a r r a n g e m e n t s  of t h i s  m o d e r n  U S A F  f igh te r  a i r c r a f t .  

T 



F i g u r e  B-11. The H-4SB he l i cop te r  as  ope ra t ed  by the  USAF.  No te  t h a t  fuel  t a n k  is located  unde r  t h e  
p a s s e n g e r  c o m p a r t m e n t  over  r e a r  l and ing  gear .  



APPENDIX B--MILITARY AIRCRAFT 4 0 2 - 8 3  

i ~ J 

REAR-DOOR ~ CABIN-DOOR RELEASE/HANDLE/ / ~ RELEASE HANDLE 

~ ~ / / /  ~ \ RELEASE HANDLE 

F i g u r e  B-12. Norma l  and  emergency  e n t r a n c e  in to  H-43B. 



FUEL TANKS 

OiL TANK LEFT SIDE 

FIRE EXTINGUISHER PORTS 
O_N ENGINE RIGHT COWLING 

HYDRAULIC RESERVOIR 
(ON WALL FWD OF CARGO DOC 

ENGINE STARTER CARTRIDGE 

LIQUID OXYGEN CONVERTER 
(CARGO CO~PARTMENT)~  

Figure B-13. 

RUDDER BOOST 
HYDRAULIC ACCUMULATORS 

AUXILJARYPOWER UNiT 
(ON ~AIN O E C K ) ~  

RIGHT SYSTEM 
HYDRAULIC RESERVOtR 

GASEOUS 
\ /----OXYGEN 

Y 

ACCUMULATOR & RESERVOIR 

ACCUMULATOR 

LEFT SYSTEM AND RESE 
BRAKE ACCUMULATORS 

rU~IAI~Lt  OXYGEN BOTTLES 
ION WALL AFT OF CARGO DOORI 

The KC-135A aircraft "tanker" 

WHEEL FIRE 

WHEELS ARE EQUIPPED WITH FUSIRLE PLUGS DESIGNED TO BLOW AT 
TEMPERATURES ABOVE 400-F. 

USE DRY CHEMICA L ONLY IF TIRES /,R E pRESSURIZE D IF ALL TIRES t,,R E 
DEFLATED. FINE WATER SPRAY OR CO2MAY BE USED 

CAUTION APPROACH LANDING GEAR TRUCK FROM FORWARD OR AFT 
WHEN FIGHTING WHEEL FIRE. 

plane for mid-air refueling operations. 

p 
.,= 

¢3 

:z 



~) PULL DOOR 

i ~ f  \ DOOR) 

 FWO 

OPENING CREW 
ENTRY DOOR: 

DEPRESS BUTTON "i" " ~  ~ /  (R~.ASES FLUSH HANOI.E) 1 

PULL HANDLE OUT .'ir'i'~ ~ TURN UPWARD THEN 2 PUSH DOOR INWARD ~ ? ~ \  

TO OPEN HATCHES ~ ' ~  FROM EXTERIOR:/ 

Figure B-14. Emergency entrances into the KC-135A crew positions. 



ESCAPE HATCH 

CREW DOOR HANDLE 

CHOPPING AREA 

PARATROOP DOOR 
HANDLE 

Figure B-15. Emergency entrance into the U S A F  C-150A troop transport. 
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Appendix C 

Air Transport of Radioactive Materials and 
Nuclear Weapons 

C-10. Commercial Air Transport of Radioactive Materials 

C-11. The  c a r r i a g e  in c o m m e r c i a l  t r a n s p o r t  a i r c r a f t  of  
r a d i o a c t i v e  c a r g o  is closely cont ro l led  by  na t i ona l  and  in t e r -  
na t i ona l  r egu la t ions .*  R e f e r e n c e  should be m a d e  to the  
app l i cab le  r e g u l a t i o n s  f o r  ful l  detai ls .  

C-12. R a d i o a c t i v e  m a t e r i a l s  a r e  b e i n g  c a r r i e d  in com- 
merc i a l  t r a n s p o r t  a i r c r a f t ,  p a r t i c u l a r l y  in c a r g o  a i r c r a f t ,  
r egu la r ly .  Whi le  t he  con t a ine r s  used  to  t r a n s p o r t  t he se  m a -  
t e r i a l s  a r e  rugged ,  the  poss ib i l i ty  of  b r e a k a g e  c a n n o t  be  
over looked  and  th i s  i n t roduces  the  h a z a r d  of r a d i o a c t i v e  
c o n t a m i n a t i o n  of an  acc ident  s i t e . t  By  knowi ng  and  recog-  
n iz ing  the  r a d i o a c t i v e  s ym bo l s  (see r e f e r e n c e s ) ,  f i r emen  
can  be a l e r t ed  to th is  haza rd .  The  fo l lowing  p r o c e d u r e s  
should t h e n  be fo l lowed in the  U.S.  ( s i m i l a r  p r o c e d u r e s  a r e  
fo l lowed in o t h e r  coun t r i e s )  : 

a. N o t i f y  the  n e a r e s t  A t om i c  E n e r g y  C o m m i s s i o n  
office or  m i l i t a r y  base  of  t he  acc ident  i m m e d i a t e l y .  T h e y  in 
t u r n  will r e spond  wi th  a rad io log ica l  t e a m  to the  acc iden t  
scene. 

b. R e s t r i c t  the  publ ic  as f a r  f r o m  the scene as  p r ac -  
t ical.  Souven i r  col lectors  should be fo rb idden  in all accidents .  

c. S e g r e g a t e  fire f igh te r s  who  have  had  poss ib le  con- 
t a c t  w i th  r a d i o a c t i v e  m a t e r i a l  unt i l  t hey  have  been  e x a m -  
ined f u r t h e r  by  c o m p e t e n t  au tho r i t i e s .  

d. R e m o v e  i n ju r ed  f r o m  the  a r e a  of  t he  acc ident  wi th  
as  l i t t le  con tac t  as  poss ib le  and  hold t h e m  a t  a t r a n s f e r  

*In the U.S. an Official Air Transport Restricted Articles Tariff 
has been issued by the Airline Tariff Publishers Inc., 1825 K Street, 
N.W., Washington, D. C. 20006. Code of Federal Regulations, Title 
14, Part 103 on Transportation of Dangerous Articles and Magnetized 
Materials is published by the Superintendent of Documents, U. S. 
Government Printing Office, Washington, D. C. 20402 in Title 14, 
Parts 40 to 199. The International Air Transport Association has 
issued "IATA Regulations Relating to the Carriage of Restricted 
Articles by Air"; this is available from IATA, Terminal Centre Build- 
ing, Montreal 3, Quebec, Canada. 

tSee "Fire Protection Handbook" for a discussion of radiation 
hazards, available from the NFPA and "Radiation Control" by A. A. 
Keil, also published by the NFPA. 



402-88 S.O.P. AIRCRAFT RESCUE AND FIRE F IGHTING 

point. Take any measures  necessary to save lives, but  carry  
out minimal (no more than necessary)  first aid and surgical 
procedures until help is obtained f rom the radiological team 
physicians or other physicians famil iar  with radiat ion 
medicine. Whenever  recommended by a doctor, an injured 
individual should be removed to a hospital or office for  
t reatment ,  but  the doctor or hospital should be informed 
when there is reason to suspect that  the injured individual 
has radioactive contamination on his body or clothing. 

e. In accidents involving fire, fight fires upwind as fa r  
as possible, keeping out of any smoke, fumes, or dust  aris- 
ing f rom the accident. Handle as a fire involving toxic 
chemicals (using self-contained gas masks  and gloves). Do 
not handle suspected material  until it has been monitored 
and released by monitoring personnel. Segregate clothing 
and tools used at fire until they can be checked by the radio- 
logical emergency team. 

f. Do not eat, drink or smoke in the area. Do not use 
food or drinking wate r  tha t  may  have been in contact with 
material  f rom the accident. 

g. The use of ins t ruments  such as Geiger counters,  
ionization chambers,  dosimeters, etc., is the only accurate  
means of determining if radioactive radiat ion is being given 
off. 

C-20. Military Aircraft Carrying Nuclear Weapons 

C-21. While most  mil i tary a i rc ra f t  will a t tempt  to re- 
turn  to a mil i tary airbase in case of emergency, this is 
sometimes impossible and landings are frequent ly made a t  
non-mili tary airports.  There are also many cases where  
"joint-use" a i rpor ts  serve both the mil i tary and civil air- 
craf t  operations. For  these reasons it is advisable for  air- 
craf t  rescue and fire fighting crews to be familiar with the  
various types  of mil i tary a i rcraf t  operat ing in the area. 
For  this purpose, t ra ining visits to promote knowledge of 
the special features  of mil i tary a i rc ra f t  at  nearby mil i tary 
installations are of value. Such liaison is encouraged by 
the military. 

C-22. Any person receiving information of a mil i tary 
a i rc ra f t  accident should immediately not ify the base opera- 
tions office at  the neares t  mil i tary establishment giving all 
relevant information. Telephone numbers  of such mil i tary 
installations should be kept  on hand at civil a i rpor t  and 
nearby municipal fire stations and in a i rpor t  control towers.  
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C-23. Care should be exercised by the rescue and fire 
fighting crews when approaching any mil i tary a i rc ra f t  in- 
volved in fire. Armament ,  ejection seats, hazardous or other 
dangerous cargoes may present severe hazards during such 
operation (see Appendix B).  

C-24. The possibility of a nuclear contribution (atomic 
explosion) f rom the detonation of a nuclear weapon or 
warhead involved in a fire, inadvertent  release, or impact 
accident, is so small as to be practically non-existent. Safety 
features  and devices have been carefully designed and in- 
corporated in nuclear weapons and warheads to make this 
assurance possible. The danger from a nuclear weapon is 
associated with the high explosive (HE)  used plus radia- 
tion f rom the components. 

C-25. The presence of nuclear weapons in a i rc ra f t  gen- 
erally creates no greater  hazard than  does the presence of 
conventional high explosives. Most weapons do contain a 
high explosive which could detonate upon moderate to 
severe impact or when subject to fire. In fact, exposure to 
heat may make the high explosive more sensitive. In nuclear 
weapons the amount  of high explosive is considerably less 
than tha t  found in conventional high explosive bombs. 
Chemical and /or  radiological hazards may exist dur ing and 
af te r  an accident or fire where a nuclear weapon is involved. 

C-26. Basically, the same techniques are used for  fight- 
ing a i rc ra f t  fires involving nuclear weapons as those in 
which conventional high explosive bombs are involved; spe- 
cial extinguishing agents are not required to control and 
extinguish such fires. The brief length of time available to 
control or extinguish the fire, before an explosion might  be 
expected, is the only special factor  to be considered. 

a. Description. In general, nuclear weapons resemble 
conventional bombs in tha t  they are enclosed in a shell or 
casing tha t  is generally cylindrical in shape, with tail fins. 
The weapon or warhead casings are of various thickness 
and may or may not break up upon impact. Most weapons 
contain a conventional type of high explosive which may 
detonate upon moderate to severe impact or when subject 
to fire. The quant i ty  of high explosive involved in a deto- 
nation, if one occurs, may vary  f rom a small amount  to 
several hundred pounds and constitutes the major  hazard 
in such an accident. I f  the casing breaks upon impact, the 
exposed and unconfined pieces of high explosive can ignite 
and burn or may explode if stepped on or run over. Some 



402-90 S.O.P.  AIRCRAFT RESCUE AND FIRE F I G H T I N G  

minor radiological hazards may exist regardless of the type 
of weapon, if the weapon burns or if detonation of high 
explosive occurs. 

b. Time Factors. The length of t ime available to 
fight a fire involving nuclear weapons safely, depends 
largely upon the physical characterist ics of the weapon or 
warhead case, the intensi ty  of the fire and the proximity 
of the fire. Since weapon and warhead cases vary  in thick- 
ness, fire fighting "t ime factors"  range f rom three minutes 
to an indefinite period if the fire-impact incident does not 
detonate the high explosive immediately. The time element 
for each type of nuclear weapon and/or  component is an 
important  factor  in fighting these fires. As soon as fire 
envelops the weapon area these "t ime factors"  become 
effective. For  weapons or warheads  within a fire impact 
incident area, and subject to extreme heat but not enveloped 
in flames, a time factor  of fifteen minutes will apply;  if the 
fire fighting time factor  is unknown to the fire fighters, the 
minimum time factor  should be observed. Military flight 
communications procedures normally provide for  notifica- 
tion of control towers of pert inent  information regarding 
such time factors. When a weapon or warhead has been in- 
volved in fire and the time factor  has expired, even though 
the fire has been extinguished or burned out, safe evacua- 
tion distances should be observed until the arrival of author- 
ized Explosives Ordnance Disposal personnel. 

c. High Explosive Blast and Fragmentation. The 
radius of a weapon high explosive blast varies, depending 
on the amount  of high explosive which actually detonates;  
high explosive blast f ragmenta t ion  distances for  these 
weapons range f rom a minimum radius of 400 ft. to a maxi- 
mum of 1000 ft. Personnel within these areas may be se- 
riously injured f rom blast or f ragmenta t ion  upon detona- 
tion of the high explosive. These areas and distances must  
be considered in evacuating fire fighting personnel and 
during the initial fire depar tment  approach to an accident 
where weapons have been enveloped in flames for  a period 
approximat ing or exceeding the weapon time factor  limita- 
tions. All except experienced fire fighting personnel should 
immediately evacuate to a minimum distance of 1500 feet 
for  protection against  blast or f ragmentat ion.  

d. Precautionary Measures. Under no circumstances 
should any high explosive material  f rom ruptured weapons 
tha t  have been exposed to fire (or any components tha t  
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have been scattered) be handled, stepped on, driven over, 
or disturbed in any manner. This material is extremely 
sensitive to minor detonations from shock or impact and 
may cause serious injury. Protective clothing and breath- 
ing apparatus (self-contained) must be worn during fire 
fighting operations to provide the fire fighter maximum pro- 
tection from any chemical or minor radiological hazards 
that may be present. Additional protection is afforded by 
fighting any fire from an upwind position. All exposed 
clothing, apparatus, and equipment used during a fire or 
impact incident where nuclear weapons or components 
have been involved, should be monitored for possible radio- 
logical contamination by specialized recovery personnel 
equipped for this purpose. 

e. Assoc ia ted  Hazards .  

(1) Radiological. In the event of a high explosive 
detonation or burning of a weapon, one has to concern him- 
self principally with Alpha-emitting contamination which 
is serious only when ingested. Other types of radiation, 
which are harmless at the low levels produced in a weapon, 
may be detected with the use of sensitive detection instru- 
ments. (The effect of this radiation may be likened to the 
effects of radiation emanating from a luminous dial wrist- 
watch.) Since Alpha-emitting particles are so fine that  
they are carried as smoke or dust from the burning or high 
explosive detonation of a nuclear weapon, some Alpha- 
emitting contamination may be expected in the immediate 
accident area and downwind. Although this material may 
present a minor radiation problem, danger from these par- 
ticles exists only when they are inhaled in significant 
amounts. Protection against highest expected Alpha levels 
from such burning or high explosive detonation incidents 
is afforded fire fighting personnel by the prescribed protec- 
tive clothing and breathing apparatus. 

(2) Fire. Hazards associated with the burning of 
nuclear weapons and components are generally the same as 
those presented by conventional high explosives. 

(3) Impact. Weapon or warheads may break up 
and the high explosive detonate from impact. Detonation 
and break-up is contingent to a large degree upon the 
characteristics of the weapon or warhead case, the impact 
velocity, and the location of aircraft  suspension devices. 
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(4) Sympathetic Detonation. Detonation of a wea- 
pon or warhead,  by fire or by impact, is also likely to induce 
detonation (non-nuclear) of any other  weapon or warhead 
in the open within a 50 to 300 foot radius of the incident 
area. 

(5) High Explosive Burning Characteristics. Flame 
and smoke characteris t ics  of burning high explosives vary,  
and provide no specific pat tern  upon which to determine 
when the high explosive is about  to detonate. Burning high 
explosives produce flames of various colors; they may  be 
br ight  red, yellow, greenish-white or combinations of no 
predominant  color. Some give off a white smoke, while 
others burn with no trace of smoke. 
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R A D I A T I O N  H A Z A R D  

PRECAUTIONS. 

DATE 

• Left 

An Atomic Energy Commission 
(USA) Radiation Symbol. The tag 
has a yellow background with the  
print ing purple in color. 

Below 

An Atomic Energy Commission 
(USA) Radioactive Materials Sym- 
bol which is applied to packages 
containing materials  of this type. 
The tag has a yellow background 
with the pr int ing purple in color. 

R A D I O A C T I V E  

R A D I O A C T I V E  

CONTENTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ISOTOPE . . . . . . . . . . . . . . .  t/~ LIFE . . . . . . . . .  

EST, MICROCURIES . . . . . . . . . . . . . . . . . . . . . .  

INSTRUMENT USED . . . . . . . . . . . . . . . . . . . . . . .  

READING (MR/HR CONTACT} . . . . . . . . . . . . . .  

DATE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

REMARKS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

o ,  . . . . . . . . . .  • . . . . . . . . . . . . . . . . . . . . .  w . t o  

SIGNED . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

G P O  . 1 r o 7  a n  
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0 NOT n A G  UNNVIL~P[0 ~ W'IlrHIN S mkTlRS (lS ~ Of TIllS ~MAgNfl]I 

RADIOACTIVE MATERIAL 
GIIOUP I e r  || 

NQ PElt SON SHALL RF, MAiN wrrmN | MET[I[ (~1 pilWT} \ . . . . . . . . . . . . . . .  / 

B e l o w  
T h i s  label  is  used  for 

Radioact ive  Mater ia l s  
G r o u p  III** i n t e r n a -  
t ional ly .  It is d i a m o n d  
shaped  4 inc he s  by 4 
inches ,  w i t h  b lue  pr int -  
ing  on w h i t e .  

Above 
Radioact ive  Materia ls  

for hazardous  cargoes  
shipped by  a~r use  this  
Symbol  for Groups I, I I  
or IV Mater ia ls .*  The 
label  is d iamond shaped 
4 inches  square and has  
red  print ing on a w h i t e  
label.  The  use of this  
Symbol  is internat ion-  
al. 

HANDLE ~ Y  

R A D I O A C T I V E  
• M A T E R I A L  / 

GROUP III 

CONTENTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

) /  
*Group I Radioac t ive  Mate r ia l s  emi t  g a m m a  rays  only or bo th  gam-  
ma and e lec t r ica l ly  cha rged  corpuscu la r  rays.  Group II  Radioact ive  
Mate r ia l s  emi t  neu t rons  and e i the r  or both  the  types  of rad ia t ion  
cha rac t e r i s t i c  of Group  I Mater ia ls .  Group IV are  fissile radioact ive  
ma te r i a l s  including uranium-233,  uranium-235,  plutonium-238,  plu- 
tonium-239, a n d  plutonium-241.  The  ex t e rna l  rad ia t ion  e m a n a t i n g  
f rom shipping con ta ine r s  is r equ i red  to be ma in t a ined  a t  safe  limits. 
The  m a x i m u m  al lowable rad ia t ion  f rom the  su r face  of a con ta ine r  
is 200 mi l l i roen tgens  per  hour. The  Atomic  E n e r g y  Commiss ion  re-  
por t s  t h a t  95 per  cen t  of the  sh ipmen t s  have  an ex t e r io r  rad ia t ion  
level of 15 mi l l i roen tgens  per  hour  or  less. I t  is unl ikely t h a t  any 
haza rd  would exis t  w h e r e  the  sh ipping con ta ine r  is in tact .  

**Group I I I  Radioac t ive  Mater ia l s  emi t  e lec t r ica l ly  cha rged  corpuscu-  
la r  rays  only; i.e., Alpha or Beta,  etc., or  any  o t h e r  t h a t  is so shielded 
t h a t  the  g a m m a  rad ia t ion  at  the  su r face  of the  package  does not  ex- 
ceed 10 mi l l i roen tgens  for  24 h~)urs a t  'any t ime dur ing  t r anspo r t a t i on .  
These  ma te r i a l s  p r e s e n t  a rad ia t ion  haza rd  only w h e n  the  shipping 
con ta ine r  is b roken  or  damaged .  I t  is unl ikely t h a t  any  haza rd  would  
exis t  w h e r e  the  sh ipping con ta ine r  is in tact .  
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Appendix D 

Civil Aircraft Accident Investigation 

D-10. Civil aircraft  accident investigation is normally 
conducted by a number of investigators interested in estab- 
lishing the probable cause. Federal or State governments 
are usually charged with the official responsibility but the 
operators, pilot groups, airport management, and others 
may be active in accident investigation work. Fire officials 
normally make their own investigation and most use the 
NFPA Aircraft  Fire Report form to guide them in their 
study of the fire factors involved (see NFPA No. 403 for 
reproduction of this form) and cooperating agencies send 
one copy of this form to the Association to aid in the inter- 
national study conducted by the NFPA in this field. 

D-11. It is the duty of firemen to extinguish fires and to 
protect property and life from fires. No person, including 
the owner of the property or any governmental regulatory 
authority, has the right to interfere with or hinder a fire- 
man in the performance of his duty and a fireman has the 
right to resort to any reasonable measures, including force, 
necessary to enable him to perform his duties as a fireman. 
In aircraft  accidents where investigation of cause is most 
important, efforts consistent with the duty described above 
may involve moving parts and operating controls. When 
this is done, firemen should be prepared to subsequently 
advise responsible investigative authorities of the actions 
they took in carrying out their rescue, fire control, or fire 
prevention responsibilities which m~y be of importance in 
the accident investigation work. 

D-12. In the United States of America major aircraft  ac- 
cidents are investigated by the National Transportation Safe- 
ty Board, 1825 Connecticut Ave., NW, Washington, D.C. 
20591. The Federal Aviation Administration investigates air- 
craft  accidents involving fixed wing aircraft  with a maximum 
takeoff weight of 12,500 pounds or less with certain excep- 
tions (e.g., when fatal injuries occur, where the aircraft  are 
operated as air taxis, etc.). Par t  430 (Rules Pertaining to 
Aircraft  Accidents, Incidents, Overdue Aircraft, and Safe- 
ty Investigations) of the National Transportation Safety 
Board, Section 430.10 reads: 


