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I n t e r n a t i o n a l  

Official  NFPA D e f i n i t i o n s  

Adopted Jan. 23, 1964. Where variances to these definitions are found, efforts to 
elilninate such conflicts are in process. 

SHALL i8 i n t e n d e d  to i n d i c a t e  r e q u i r e m e n t s .  

SHOULD is i n t e n d e d  to i n d i c a t e  r e c o m m e n d a t i o n s  or  t h a t  w h i c h  is a d v i s e d  
b u t  n o t  r equ i red .  

APPROVED m e a n s  a c c e p t a b l e  to the  a u t h o r i t y  h a v i n g  ju r i sd ic t ion .  T h e  N a t i o n a l  
F i re  P r o t e c t i o n  Assoc ia t ion  does  no t  a p p r o v e ,  i n s p e c t  or  ce r t i fy  a n y  i n s t a l l a t i o n s ,  
p rocedures ,  e q u i p m e n t  or  m a t e r i a l s  n o r  does  i t  a p p r o v e  or  e v a l u a t e  t e s t i ng  l a b o r a -  
tories.  In  d e t e r m i n i n g  the  a c c e p t a b i l i t y  of i n s t a l l a t i o n s  o r  p rocedu re s ,  e q u i p m e n t  
o r  ma te r i a l s ,  the  a u t h o r i t y  h a v i n g  j u r i s d i c t i o n  m a y  base  a c c e p t a n c e  on  c o m p l i a n c e  
wi th  N F P A  or  o t h e r  a p p r o p r i a t e  s t a n d a r d s ,  h i  tile a b s e n c e  of s u c h  s t a n d a r d s ,  
s a id  a u t h o r i t y  m a y  r equ i r e  e v i d e n c e  of p r o p e r  i n s t a l l a t i on ,  p r o c e d u r e  or  use.  T h e  
a u t h o r i t y  h a v i n g  j u r i sd i c t i on  m a y  also re fe r  to t he  l i s t ings  o r  l abe l ing  p r a c t i c e s  of 
n a t i o n M l y  recogn ized  t e s t i ng  l a b o r a t o r i e s , *  i.e., l a b o r a t o r i e s  qual i f ied  a n d  e q u i p p e d  
to  c o n d u c t  the  n e c e s s a r y  tes ts ,  in a pos i t ion  to  d e t e r m i n e  c o m p l i a n c e  w i t h  ap -  
p r o p r i a t e  s t a n d a r d s  for  the  c u r r e n t  p r o d u c t i o n  of l i s ted  i t ems ,  a n d  t h e  s a t i s f a c t o r y  
p e r f o r m a n c e  of s u c h  e q u i p m e n t  or  m a t e r i a l s  in a c t u a l  usage .  

*Among the laboratories nationally recognized by the authorities having jurisdiction in 
the United States and Canada are the Underwriters'  Laboratories, lnc., the Factory Mutual  
Engineering Division, the American Gas Association Laboratories, the Underwriters '  Labora- 
tories of Canada,  the Canadian Standards Association Testing Laboratories, and  the Canadian 
Gas Association Approvals Division. 

LISTED: E q u i p m e n t  o r  m a t e r i a l s  i n c l u d e d  in a l i s t  p u b l i s h e d  b y  a n a t i o n a l l y  
r ecogn ized  t e s t ing  l a b o r a t o r y  t h a t  m a i n t a i n s  pe r iod ic  i n s p e c t i o n  of p r o d u c t i o n  of 
l i s ted  e q u i p m e n t  or  ma t e r i a l s ,  a n d  whose  l i s t ing  s t a t e s  e i t h e r  t h a t  t he  e q u i p m e n t  
or  m a t e r i a l  m e e t s  n a t i o n a l l y  r ecogn ized  s t a n d a r d s  o r  h a s  been  t e s t e d  a n d  f o u n d  
s u i t a b l e  for  use  in a specif ied m a n n e r .  

LABELED: E q u i p m e n t  or  m a t e r i a l s  to which  h a s  been  a t t a c h e d  a labe l  of a 
n a t i o n a l l y  recognized  t e s t ing  l a b o r a t o r y  t i i a t  m a i n t a i n s  pe r iod i c  i n s p e c t i o n  of 
p r o d u c t i o n  of l abe l ed  e q u i p m e n t  or  ma te r i a l s ,  a n d  b y  whose  l a b e l i n g  is i n d i c a t e d  
c o m p l i a n c e  wi th  n a t i o n a l l y  r ecogn ized  s t a n d a r d s  o r  t he  c o n d u c t  of t e s t s  to d e t e r m i n e  
s u i t a b l e  u s a g e  in a specif ied m a n n e r .  

AUTHORITY HAVING JURISDICTION: T h e  o r g a n i z a t i o n ,  office o r  i n d i v i d u a l  re-  
spons ib le  for  " a p p r o v i n g "  e q u i p m e n t ,  a n  in s t a l l a t i on ,  or  a p rocedu re .  

U n i t s  of  M e a s u r e m e n t s  

Uni t s  of m e a s u r e m e n t s  u sed  he re  a r e  U. S. s t a n d a r d .  1 U. S. ga l lon  = 0.83 
I m p e r i a l  ga l lons  = 3 .785 l i ters .  O n e  foot  = 0 .3048  mete r s .  O n e  inch  = 25 ,40  
mi l l imeters .  O n e  p o u n d  per  s q u a r e  inch  = 0 .06805  a t m o s p h e r e s  = 2 .307 fee t  of 
wa t e r .  O n e  p o u n d  = 453.6  g r ams .  

C o p y r i g h t  and  R e p u b l i s h i n g  R i g h t s  

T h i s  p u b l i c a t i o n  is c o p y r i g h t e d  O b y  the  N a t i o n a l  F i re  P r o t e c t i o n  Asso-  
c ia t ion .  P e r m i s s i o n  is g r a n t e d  to r epub l i sh  in full t he  m a t e r i a l  he re in  in laws,  
o r d i n a n c e s ,  r egu la t i ons ,  a d m i n i s t r a t i v e  o rde r s  o r  s imi l a r  d o c u m e n t s  i ssued b y  
publ ic  a u t h o r i t i e s .  All o t h e r s  des i r ing  pe rmiss ion  to r e p r o d u c e  th i s  m a t e r i a l  in 
whole  o r  in p a r t  shal l  c o n s u l t  t he  N a t i o n a l  F i re  P r o t e c t i o n  Assoc i a t i on .  



402-1 

Standard Operating Procedures 

Aircraft Rescue and Fire Fighting 

NFPA No. 402--1965 

1965 Edition of No. 402 

T h e s e  S t a n d a r d  O p e r a t i n g  P r o c e d u r e s  for  A i r c r a f t  Rescue  and  F i r e  
F i g h t i n g  we re  deve loped  by  t he  fo l lowing S u b c o m m i t t e e  of t he  N F P A  
Sec t i ona l  C o m m i t t e e  on  A i r c r a f t  Rescue  a n d  F i r e  F i g h t i n g :  

V i e  Hewes, Chairman, Air Line Pilots Association 

J. A. O'Donnell, American Airlines W . T .  Sehmidt, South Bend Fire De- 
partment 

W. D. Robertson, Seattle-Tacoma Air- J . T .  Stephan, American Association 
port of Airport Executives 

T h e  t e x t  was  a p p r o v e d  by  t he  Sec t iona l  C o m m i t t e e  and  t he  N F P A  
C o m m i t t e e  on  A v i a t i o n  a n d  t h e n  adop t ed  a t  t h e  1965 A n n u a l  Mee t -  
ing of t he  Assoc ia t ion  held  M a y  17-21 in W a s h i n g t o n ,  D.C. 

Add i t ions  found  in th i s  1965 Ed i t i on  not  in t he  l a s t  p rev ious  ed i t ion  
(1963) a r e :  P a r a g r a p h s  212 a n d  213 (old P a r a g r a p h  212 h a v i n g  been  
r e n u m b e r e d  as  214), 309, 419-421, 608, 700-711, and  800-803. P a r a -  
g r a p h  211 is a rev i s ion  of t he  p rev ious  tex t .  I n  add i t i on  t he  A p p e n d i x  
m a t e r i a l  ha s  b e e n  u p d a t e d  w i t h  new d i ag rams ,  p h o t o g r a p h s  and  
re fe rences .  

Origin and Development of No. 402 

T h e s e  S t a n d a r d  O p e r a t i n g  P r o c e d u r e s  we re  f i r s t  developed by  t he  
s p o n s o r i n g  N F P A  c o m m i t t e e  in 1947 and  were  f i r s t  adop t ed  by  the  
Assoc i a t i on  in 1951. T h e  l a t e s t  p rev ious  ed i t ion  to th i s  1965 t e x t  was  
1963. C o m p a n i o n  p u b l i c a t i o n s  of specia l  i m p o r t a n c e  a r e  the  N F P A  
S u g g e s t i o n s  for  A i r c r a f t  Rescue  and  F i r e  F i g h t i n g  Serv ices  a t  Air -  
po r t s  a n d  H e l i p o r t s  (No. 403), t he  N F P A  Guide  on A i r c r a f t  Rescue  
a n d  F i r e  F i g h t i n g  T e c h n i q u e s  Us ing  C o n v e n t i o n a l  F i r e  A p p a r a t u s  
a n d  E q u i p m e n t  (No. 406M),  t h e  S t a n d a r d  for  E v a l u a t i n g  F o a m  F i r e  
F i g h t i n g  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 i g h t i n g  Vehic les  
(No. 412),  t he  S t a n d a r d  for  A i r c r a f t  Rescue  and  F i r e  F i g h t i n g  
Vehic les  (No. 414), a n d  t he  Guide  on F o a m i n g  R u n w a y s  for  C r a s h  
P r o t e c t i o n  (No. 420M).  



402-2 s . o . e .  AIRCRAFT RESCUE AND FIRE FIGHTING 

Committee on Aviat ion 
J e r o m e  L e d e r e r , t  Chairman, 

F l i g h t  Sa fe ty  Founda t i on ,  468 P a r k  Avenue  South,  Ne w York,  N. Y. 10016 

H a r v e y  L.  H a n s b e r r y  ( S F P E ) ,  Vice-Chalrman, 
F e d e r a l  Avia t ion  Agency ,  A i r c r a f t  B ranch  RD-740. S y s t e m s  R e s e a r c h  

& D e v e l o p m e n t  Service,  F e de ra l  Avia t ion  Agency ,  At lan t i c  City, N. J .  08405 

George  H.  T r y o n  ( S F P E ) ,  Secretary, 
Nat iona l  F i r e  P r o t e c t i o n  Associat ion.  60 B a t t e r y m a r c h  St., Boston.  Mass.  02110 
J .  C. Abbot t ,  Br i t i sh  Overseas  Air-  

w a y s  Corp. (Pe r sona l )  
H.  F. Blumel ,  J r . ,  A m e r i c a n  Airl ines.  

C h a i r m a n  of Sect ional  Commit tee .  
H e n r y  G. Bone,  J r . ,  The  Boeing  Co. 

(Pe r sona l )  
E. T h o m a s  Burnard ,  Ai rpo r t  Opera -  

tors  Council. 
H.  L.  But le r ,  E a s t e r n  Air  Lines .  (Pe r -  

sonal)  
R. C. B y r u s ,  U n i v e r s i t y  of Mary land .  

C h a i r m a n  of Sect ional  Commit tee .  
J o h n  J .  Carrol l ,  Civil Ae ronau t i c s  

Board .  
J .  M. Chase,  F l i g h t  Sa fe ty  F o u n d a -  

tion. C h a i r m a n  of Sect ional  Com- 
mi t tee .  

N. L. Christoffel ,  Un i t ed  Ai r  Lines .  
(Pe r sona l )  

C. W. Conaway ,  F a c t o r y  I n s u r a n c e  
Associat ion.  

G. T.  Cook, D e p a r t m e n t  of the  Ai r  
Force .  

R o b e r t  F. Fa r r e l l ,  Un i t ed  Sta tes  Avia-  
t ion U n d e r w r i t e r s .  

B. V. H e w e s ,  Ai r l ine  P i lo t s  Assn. 
H.  P r a t e r  H o g u e ,  T he  Boe ing  Com- 

pany .  (Pe r sona l )  
Charles  H.  K a m a n ,  Vert ica l  L i f t  Coun- 

cil, Ae rospace  I n d u s t r i e s  Assn.  of 
Amer ica ,  Inc.  

G. C. Ko th ,  F a c t o r y  Mutua l  E n g i n e e r -  
ing Division.  

R. Dan  Mahaney ,7  Fed e ra l  Aviatior.  
Agency .  

J a m e s  S. Ma thews ,  Assoc ia ted  Avia-  
t ion U n d e r w r i t e r s .  

C. M. Midd leswor th ,#  Fed e ra l  Avia-  
t ion Agency .  

J .  A. O 'Donnel l ,  A m e r i c a n  Airl ines.  
C h a i r m a n  of Sect ional  Commit tee .  

F.  E. P a r k e r ,  A u s t r a l i a n  Dept.  of Civil 
Avia t ion .  

R. C. P e t e r s e n ,  P o r t  of N e w  York  
Au tho r i t y .  (Pe r sona l )  

H.  B. P e t e r s on ,  U. S. Nava l  Resea rch  
L a b o r a t o r y .  

W /C  B. C. Quinn,  Canad ian  D e p a r t -  
m e n t  of Na t iona l  Defence.  

E. E.  Reed,  A m e r i c a n  P e t r o l e u m  In -  
s t i tu te .  

George  Sehrank ,  F i r e  E q u i p m e n t  Man- 
u f a c t u r e r s  Associat ion.  

S. W. Sheat ,  Un i t ed  K i n g d o m ,  Minis-  
t r y  of Aviat ion.  

J o h n  T.  S tephan ,  A m e r i c a n  Associa-  
t ion of A i rpo r t  Execut ives .  

E. F.  Tab i sz ,  U n d e r w r i t e r s '  L a b o r a -  
tor ies  of Canada.  

D o u g l a s  C. Wolfe ,  A m e r i c a n  Associa-  
t ion of A i r p o r t  Execut ives .  

Al te r n a te s .  
A l t ern a t e  to Mr.  Burnard  

Ross  A. KNIGHT (A i rpo r t  Ope ra to r s  
Council)  

A l t e r n a t e  to  Mr.  H e w e s  
WILLIAM L. COLLIER (Air  L ine  Pi lo ts  

Assoc ia t ion)  
A l t e r n a t e  to Mr. C o n a w a y  

F. J. McCLAIN ( F a c t o r y  I n s u r a n c e  
Assoc ia t ion)  

A l t e r n a t e  to Mr. Cook 
Rosco~ L. BELL (Dept .  of the  Ai r  

Force )  

A l t e r n a t e :  A m e r i c a n  Ins .  Assn .  
CHARLES S. RUST ( A p p o i n t m e n t  of 

P r inc ipa l  P e n d i n g )  

Al te r n a te  to Mr. T a b i s z  
G. L. ToPPIN ( U n d e r w r i t e r s '  L a b o r a -  

tor ies  of Canada)  

A l t e r n a t e  to Mr.  Reed  
W. V. PAULUS (Amer i can  P e t r o l e u m  

I n s t i t u t e )  

Lia i son  R e p r e s e n t a t i v e s . #  
Allen W. Dal las ,  Air  T r a n s p o r t  Assoc ia t ion  
S. K r z y e z k o w s k i ,  I n t e r n a t i o n a l  Ai r  T r a n s p o r t  Assoc ia t ion  
W.  A. McGowan,  Na t iona l  Ae ronau t i c s  and  Space A d m i n i s t r a t i o n  
J .  A. Pope ,  Na t iona l  Bus iness  A i r c r a f t  Assoc ia t ion  
Dr.  A. F .  R o b e r t s o n ,  Na t iona l  B u r e a u  of S t a n d a r d s  
E.  J .  C. Wi l l i ams ,  Ai r  Min i s t ry ,  Un i t ed  K i n g d o m  
Chief,  Ae rod romes ,  Air  Rou tes  and  G r o u n d  Aids Section, I n t e r n a t i o n a l  Civil 

Avia t ion  O r g a n i z a t i o n  

CNon-voting member. 
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Sectional Committee on 
Aircraft Rescue and Fire Fighting. 

R o b e r t  C. R y r u s  ( S F P E ) ,  Chairman, 
F i r e  Serv ice  E x t e n s i o n ,  U n i v e r s i t y  of M a r y l a n d ,  Col lege  P a r k ,  Md.  20742 

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 .  

Lt.  George  A u g u s t o ,  D e n v e r  F i r e  De-  
p a r t m e n t .  

D e p u t y  Chief  Char les  W .  B a h m e ,  De-  
p a r t m e n t  of  F i r e ,  C i ty  of L o s  A n -  
ge les .  

J .  J .  B r e n n e m a n ,  U n i t e d  Ai r  L ines .  
J o h n  W .  B r i d g e s ,  F e d e r a l  A v i a t i o n  

A g e n c y .  
M a r t i n  P .  Casey ,  A i r  F o r c e  S y s t e m s  

C o m m a n d .  
N. L .  Chr i s to f fe l ,  U n i t e d  A i r  L ines .  
Gi f fo rd  T.  Cook,  H e a d q u a r t e r s .  U S A F .  
J o h n  D a n d o ,  F i r e  A p p a r a t u s  M a n u f a c -  

t u r e r ~  A s s o c i a t i o n .  
J o h n  F .  D o w d ,  W e s t o v e r  A i r  F o r c e  

Base .  
H .  A. E a r s y  ( S F P E ) ,  U n i t e d  A i r c r a f t  

Corp .  
Fr a nc i s  W .  F l a g g ,  M o n r o e  C o u n t y  A i r -  

p o r t  ( R o c b e s t e r ,  N. Y.)  
H a r v e y  L .  H a n s b e r r y  ( S F P E ) ,  (ex-  

officio) F e d e r a l  A v i a t i o n  A g e n c y .  
Vic  H e w e s ,  A i r  L i n e  P i l o t s  Assoc i a -  

t ion .  
H .  P r a t e r  H o g u e ,  T h e  B o e i n g  Com-  

p a n y .  
W .  S. J a e o b s o n  ( S F P E ) ,  N o r t h  A m e r i -  

c a n  A v i a t i o n  F i r e  Dep t .  
H a r o l d  M. K a r r m a n n ,  A i r c r a f t  C r a s h  

R e s c u e ,  S p e r r y  G y r o s c o p e  Co. 
R o s s  A.  K n i g h t ,  A i r p o r t  O p e r a t o r s  

Counci l .  
H .  C. L a n g e n f e l d ,  V e r t i c a l  L i f t  A i r -  

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

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 n u f a c t u r e r s '  I n s t i t u t e  of C a n a d a .  

H e r v e y  F .  L a w ,  P e r s o n a l .  
J e r o m e  L e d e r e r t  (ex-off icio) ,  F l i g h t  

S a f e t y  F o u n d a t i o n .  
Cap t .  R .  M a e d o n a l d ,  C a n a d i a n  A i r  

L i n e  P i l o t s  A s s o c i a t i o n .  
D o n a l d  G. M a e K i n n o n  ( S F P E ) ,  C a n a -  

d i a n  D e p a r t m e n t  of  T r a n s p o r t ,  A i r  
Services .  

R .  D a n  M a h a n e y , t  F e d e r a l  A v i a t i o n  
A g e n c y .  

Ch ie f  C l a u d e  J .  M e G l a m e r y ,  C h a n c e  
V o u g h t  A i r c r a f t ,  Inc .  

J .  A. O ' D o n n e l l ,  A m e r i c a n  Ai r l ines .  
J o h n  A. P e l o u b e t ,  T h e  D o w  M e t a l  

P r o d u c t s  Co. 
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 .  
W / C  B.  C. Q u i n n ,  R o y a l  C a n a d i a n  

A i r  Fo rce ,  Dep t .  of  N a t i o n a l  De-  
fence.  

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 .  

J a m e s  R o g e r s ,  F i r e m e n ' s  T r a i n i n g  
Cen te r ,  N a s s a u  C o u n t y  (N. Y.) .  

J .  K .  S e h m i d t ,  A i r  P r o v i n g  G r o u n d  
Cen te r ,  E g l i n  A i r  F o r c e  Base .  

W i l l i a m  T. S e h m i d t ,  S o u t h  B e n d  F i r e  
Dept .  

G e o r g e  S e h r a n k ,  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 o c i a t i o n .  

E .  S o r e n s e n ,  T h e  P o r t  of  N e w  Y o r k  
A u t h o r i t y .  

J o h n  T. S t e p h a n ,  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 .  T a b i s z  ( S F P E ) ,  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 .  
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Standard Operating Procedures 

Aircraft Rescue and Fire Fighting 
NFPA No. 402 m 1965 

INTRODUCTION 

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

2. The recommendations set for th  herein are based on the 
premise that  the  rescue of a i rcraf t  occupants takes  prece- 
dence over all other  operations and until it is established 
tha t  there  is no fu r the r  life hazard, fire suppression is an im- 
por tant  enabling support ing measure.  It  should be empha- 
sized tha t  speed and skill are of the  u tmost  importance in 
si tuations where life hazards exist. 

100. Location of Airport Fire Stations 

101. In order to provide effective ai rcraf t  rescue and fire 
fighting protection at airports  it is recommended tha t  rescue 
and fire equipment meet ing the N F P A  Suggestions for  Air- 
craf t  Rescue and Fire Fight ing Services at Airports  and Heli- 
ports  (No. 403) be maintained and garaged in a suitable 
a i rpor t  fire station on the a i rpor t  (see Appendix E) .  

102. The location of the  airport  fire stat ion is of prime im- 
portance. Emergency equipment should have instant  access 
to a i rpor t  movement  areas  and be capable of reaching the 
extremit ies  of the a i rpor t  and runways  in minimum time. 

NOTE: The  geographica l  c e n t e r  m a y  no t  be the  bes t  locat ion;  
before  se lec t ing  the  ac tua l  location,  d i s t ance - t ime  t r ia l s  should  
be r u n  to d e t e r m i n e  the  o p t i m u m  locat ion to a s su re  the  qu ickes t  
r e sponse  to all po ten t i a l  acc iden t  s i tes  and  an eva lua t ion  placed 
on p r e s e n t  and  fu tu r e  usage  of the  a i rpo r t  m o v e m e n t  a reas  to  
a s su r e  p rope r  se lec t ion  of the  fire s t a t i on  site. 
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103. Aircraf t  rescue is the prime purpose of the  airport  fire 
department .  Locating the airport  fire stat ion for  s t ructural  
fire fighting uti l i ty is of secondary importance. 

104. Care should be taken tha t  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 ai rcraf t  may  be serviced or parked. 

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

105. 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 ju s t  off the in- 
s t rument  runway(s )  and locations to provide the quickest 
response to these areas are desirable. 

106. Airport  fire stat ions located close to tax iways  and run- 
ways  or adjacent  to flight pa t terns  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. 

200. Preplanning for Emergencies 

201. Preplanning is a necessi ty for all emergencies. 

202. A sys tem for locating and reaching each accident site 
in minimum time, with 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 appropr ia te  (a distance of 5 miles extending 
f rom the center  of the  airport  is f requent ly  shown).  Copies 
of this m a p  should be maintained at  the  airport  operations 
office, at  the  air traffic control tower,  at  airport  and local 
fire stat ions 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- 
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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 
for easy identification of any point within the map area. 
Prominent  local fea tures  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. Instruct ion classes on the use of such maps should 
be held periodically. (See Appendix E, Figure  E-4.) 

NOTE: A t  some a i r p o r t s  w h i c h  expe r i ence  dense  fog cond i t ions  
a t  c r i t i ca l  f requenc ies ,  g r o u n d  r a d a r  e q u i p m e n t  m a y  be  n e c e s s a r y  
to a s s i s t  in  l oca t ing  a i r c r a f t  w h i c h  m a y  be  in difficulty on  t he  
g round .  C a r e  m u s t  be  exe rc i sed  to avoid  "b l ind  spo t s"  on  a i r -  
p o r t  g r o u n d  r a d a r  su rv e i l l ance  scopes  by  i n t e r f e r e n c e  f r o m  
o t h e r  a i r p o r t  r a d a r  e q u i p m e n t .  

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- 
port ing the heaviest  emergency equipment should be con- 
s t ructed over deep gullies, s t reams or drainage canals. The 
responsible part ies 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 f rangible  locks or knock-down fence sections should 
be installed. Keys to gate locks should be carr ied by each 
piece of emergency apparatus ,  by a i rpor t  police and other 
appropr ia te  local authorit ies.  

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

a. Local fire depar tments  should be included in a i rcraf t  
rescue and fire fighting training activities conducted at the  
airport  by  part icipating in drills, tests,  and aircraf t  famil- 
iarization programs. Such activities should be specifically 
pointed toward increasing the  util i ty of local fire defense 
personnel in handling off-airport accidents and assist ing in 
a mutual  aid capacity at serious on-airport accidents. Muni- 
cipal and rural fire depar tments  should train using the 
N F P A  "Guide on Aircraf t  Rescue and Fire  Fight ing  Tech- 
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niques Using Conventional Fire Apparatus and Equipment" 
(No. 406M). 

b. Confidence in handling aircraft fires can only be at- 
tained by frequent training sessions of realistically simu- 
lated accidents. 

c. 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 matter  for individual determination by those 
in charge in accordance with previous arrangements and 
with legal assignments. 

d. 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). 

e. Ambulance and medical services, like rescue and fire 
fighting services, are necessary to administer aid to victims. 
Response of such aid to aircraft  accident sites should be 
automatic regardless of whether or not it is apparent that 
medical services are required. Some ambulance and medical 
services may be an integral part of the airport rescue and 
fire fighting organization and this is recommended where 
feasible (see NFPA No. 403). Such services should be 
available during all operating periods on an identical sched- 
ule with the companion activity. Where a permanent air- 
port-based ambulance service is not feasible and to supple- 
ment any such services, prearrangements with local, private 
or public ambulance and medical services should be ar- 
ranged to assure prompt dispatch of a satisfactory assign- 
ment of personnel, equipment, and medical supplies. It is 
of special importance that aircraft  rescue and fire fighting 
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crews be well t ra ined in first-aid practices by completing 
the Red Cross Advanced Fi rs t  Aid Course as a minimum. 

f. P rea r rangement s  are  also needed to assure tha t  doc- 
tors  are available for  any a i rc ra f t  emergency. A current  
roster  for  enlisting such assistance should be established in 
cooperation wi th  the neares t  local medical association. The 
responsibil i ty for  aler t ing those needed in any part icular  
case should be assigned to a representa t ive  of a i rpor t  man- 
agement,  a i rpor t  control, or an appropr ia te  local medical 
official. 

g. Ai rpor t  fire equipment essential for  its p r imary  mis- 
sion should not be used for  fires off the airlaort while flight 
operat ions are in progress.  

206. The cooperation of local news media should be ob- 
tained to res t r ic t  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. 
207. Adequate  securi ty  protection should be planned to han- 
dle the large crowds that  a lways collect at  the scene of an 
accident. I t  is necessary that  this force be maintained for  
a long period of t ime to deter  souvenir hunters  and guard 
the wreckage under  supervision of official invest igat ing au- 
thorities. Measures should be taken to secure the crash 
area. 

208. Due to the complexity of modern a i rc ra f t  and the 
var ie ty  of types  in service, it is vir tual ly impossible to t ra in 
rescue personnel on all the impor tant  design fea tures  of 
each one, al though they should become famil iar  wi th  the 
types  normally using the a i rpor t  being serviced. Informa- 
tion about  the following design fea tures  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. 
c. 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. 

209; Aircraf t  crews are trained to handle in-flight fires but  
the a i rborne fire control agents  are limited. Many emer- 
gency landings are  the result  of uncontrollable fires experi- 
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enced in flight. In general, there are three types of in-flight 
fires, those involving (1) powerplants ,  (2) heaters,  and 
(3) cabin fires. It  is reasonable for  fire fighters responding 
to a i rc ra f t  fires to assume tha t  the following has been ac- 
complished by  the flight crew in the event of an in-flight 
powerplant  fire (see also Pa rag raph  307) : 

a. Powerplant  stopped and prop (if any) feathered.  
b. Fuels to affected powerplant  turned off. 
c. Electrical power to affected powerplant  turned off. 
d. Aircraf t  fire ext inguishers  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. 

210. All a i rc ra f t  ca r ry  small portable fire extinguishers in 
addition to the fixed extinguishers mentioned above, 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 a i rcraf 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. 

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

211. 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 rc ra f 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, P a r t  E-5) .  

212. Fl ight  crews are t ra ined in the use of emergency 
evacuation slides provided at  normal and emergency exit 
doors to assist  in the rapid evacuation of passengers.  Where 
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these slides are provided and are in use when rescue and 
fire fighting crews arrive, they should not be dis turbed 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. 

The use of emergency slides will usually provide a much 
fas te r  evacuation than conventional type  steps or stairs  and 
where speed of evacuation is mandatory  it is preferable  to 
use the  ai rcraf t  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 
Figures  A-10, A-11 and A-12 in Appendix A and Figures  
E-12, E-13 and E-14 in Appendix E for  fu r the r  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. 

213. In order to bet ter  coordinate evacuation procedures, 
it is often desirable to establish direct contact with the  flight 
crew. Most a i rpor t  emergency equipment carries two-way 
radios, operating on ground control frequency. Pre-arrange- 
ment  with the control tower  will insure that  the a i rcraf t  
changes to this frequency,  if t ime and the nature  of the 
emergency permit  (see Pa rag raph  703). 

214. All rescue and fire fighting equipment should car ry  
two-way radios. Por table  "Walkie-Talkie" type  radios 
prove invaluable in off-airport  accidents. Where  it is an- 
t icipated that  appara tus  of more than one agency will op- 
erate in mutual  support,  it is suggested tha t  mutual  radio 
frequencies be used or tha t  there be cross monitor ing by 
base stations. 

NOTE: Should  the  a i r c r a f t  cap ta in  r eques t  foaming  of the  run-  
way, a decision on this  r eques t  should he based on the  cons idera-  
t ions  ou t l ined  in the  N F P A  "Guide on F o a m i n g  R u n w a y s  for  
Crash  P r o t e c t i o n "  ( N F P A  No. 420M). 
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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, ei ther on the landing 
area or in the fire station, as conditions warran t .  

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 iefes t  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  t h e  Chief of Emergency Crew. Where  advisable, Air- 
port  Control should then not i fy  the pilot of the distressed 
a i rc ra f t  of the emergency action being taken to receive the 
ai rcraf t .  

305. For  emergencies involving gear  malfunct ion or t ire 
difficulty, there  is a lways a possibili ty 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 rc ra f t  down the runway  a f te r  ground 
contact. 

306. Should a large fuel spillage occur wi thout  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  
s h u t d o w n ,  or  t e n  (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  h a v e  t r a i n e d  personne l ,  if poss ible  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  f i re  p e r s u n n e l  to  k n o w  w h e r e  t h e s e  s y s t e m s  a r e  l oca t ed  in 
t oday ' s  comp lex  a i r c r a f t .  

308. Rescue and fire fighting personnel should s tay 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 a t  rest. 

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

* F o r  r o u t i n e  fuel  spill  s i t ua t ions ,  see N F P A  S t a n d a r d  on  Air-  
c r a f t  F u e l i n g  on  t h e  G r o u n d  (No. 407). 
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400. Unexpected Emergencies and Features Common to All 

401. Constant  observation of flight and ramp activity 
should be maintained f rom the Airpor t  Fire  Station. Watch- 
men should be provided with every possible visual aid, and 
also should have communication facilities for  prompt trans-  
mission of a la rms .  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  per forming one or more of these functions) : 

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

b. Taxiing operations, ground operations of engines, se- 
curi ty 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  await ing take-off or 
taxi clearance. 

NOTE : T h e  l o a d - b e a r i n g  c h a r a c t e r i s t i c s  o f  t h e  a i r p o r t  soi l  
s t r u c t u r e  f o r  v a r i o u s  w e a t h e r  c o n d i t i o n s  s h o u l d  be  k n o w n  a n d  
d r i v e r s  s h o u l d  be  t r a i n e d  in  o f f - r o a d  d r i v i n g  p r o b l e m s .  

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

403. When approaching an a i rc ra f 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 t ra ining 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 accessories 
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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) .  Support ing 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 
unwi t t ing ly  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, ei ther 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  time 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 t ime 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 p r 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. ( If  the a i rpor t  
maintenance equipment includes a ladder truck, an elevated 
pla t form truck, or portable emergency l ighting equipment, 
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it is impor tant  tha t  prear 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 ra ined 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 the r  informat ion 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 appropriate  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 r c 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. I t  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- 
pendix A and B).  

412. Assure tha t  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- 
tities of fuel f rom part ial ly damaged tanks or cause greater  
injuries to entrapped personnel. 

NOTE: C a r e  m u s t  be  u s e d  in  v e n t i l a t i n g  f u e l  t a n k  a r e a s .  I n  a 
n u m b e r  o f  c a s e s  m i s u s e  o f  f o r c i b l e  e n t r y  t o o l s  h a s  r e s u l t e d  in  
u n n e c e s s a r y  f u e l  sp i l l s  i n c r e a s i n g  t h e  h a z a r d .  
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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 further  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. Many 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 turbojet  engine. The exhaust  flame is 
bright  blue with a column of hot gases beyond the visible 
flame pat tern  similar to tha t  of a turbojet .  Lit t 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 
material  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. Water  or 
foam may be used effectively to control the fire around the 
rocket motors, but they cannot be extinguished because of 
the self-contained oxidizer in the propellant. They burn 
very intensely for a short  dura t ion;  however, they will nor- 
mally not contribute significantly to the damage, since their  
chambers are so well insulated tha t  it takes ~everal minutes 
of very intense heat  to ignite them, which heat  will normally 
have done irreparable damage or have caused any fatali t ies 
which will occur, before ignition of the JATOS occurs. 

I f  fire does not occur, igniters and ignition cables should 
be removed from unexpended JATOS 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 
a i rcraf t  ext inguishing 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 
water  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 ) .  Fires confined 
to the combustion chambers of turbine engines are best 
controlled if the crew is in a position to keep the engine 
tu rn ing  over and it is safe to do so f rom the viewpoint 
of a i rcraf 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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Fires outside the combustion chambers of turbine engines 
but confined within the nacelle are best controlled with the 
a i rc ra f t  built-in ext inguishing system. If  the fire persists 
af ter  the built-in system has been expended and the turbine 
shut  down, carbon dioxide or dry chemical may be used to 
a t tempt  extinguishment.  Foam or water  spray should be 
used externally to keep adjacent  a i rc raf t  s t ructures cool. 
Do not use foam in the intake or exhaust  of turbine engines 
unless control cannot be secured with the other agents and 
the fire appears to be in danger of spreading. 

NOTE: Some engines  have m a g n e s i u m  or t i t an ium pa r t s  which,  
if ignited,  canno t  be ex t ingu i shed  wi th  the  convent iona l  ex t in-  
gu ish ing  agen t s  avai lable  to m o s t  a i r c r a f t  rescue  and fire f ight-  
ing crews.  I f  these  fires a re  con ta ined  wi th in  the  nacelle,  it 
should be possi'ble to allow t h e m  to bu rn  out  w i t h o u t  ser iously  
t h r e a t e n i n g  the  a i r c r a f t  i tself  as long as (1) t he re  a r e  no ex- 
t e rna l  f l ammable  vapor -a i r  m i x t u r e s  which  could be igni ted by 
the  f lames or hot  engine su r faces  and (2) foam or  w a t e r  spray  
is avai lable  to m a i n t a i n  the  i n t eg r i t y  of the  nacel le  and sur-  
round ing  exposed a i r c r a f t  s t r uc tu r e s .  [See also P a r a g r a p h  253 
of the  N F P A  Sugges t ions  for  A i r c r a f t  Rescue  and F i r e  F i g h t i n g  
Services  a t  A i rpo r t s  and Hel ipor ts ,  No. 403.] 
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500. Accidents in the Water 

501. Where  a i rpor ts  are  s i 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 rc ra f t  
into the wa te r  might  rup ture  fuel tanks  and lines. I t  is rea- 
sonable to assume that  quanti t ies of fuel will be found float- 
ing on the surface of the water .  Boats  having exhausts  at  
the water l ine may  present  an ignition hazard if operated 
where  this condition is present.  Wind and wate r  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 ra ined in both SCUBA diving and underwate r  search and 
recovery techniques. In areas  where  there are no operat ing 
governmental  or municipal underwate r  search and recovery 
teams, agreements  may be made with pr ivate  diving clubs. 
The qualifications of the individual divers should be estab- 
lished by t ra ining and practical examination. 

505. In all operat ions 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 swiftness 
are taken into consideration. F i re  may  be moved away  
f rom the area by using a sweeping technique wi th  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-l ined 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 21/2-inch fire hose, coupling it to itself, 
folding and binding it wi th  hose s t raps  (see Appendix E, 
F igure  E-11) .  

509. Where  occupied sections of a i rc ra f t  are found float- 
ing, grea t  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 s h i f t  
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- 
wa te r  search pat terns  marking  the locations of the ma jo r  
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. Af te r  fire suppression and survivor  rescue have been 
completed, the following procedures should be observed:  

602. Rescue units should familiarize themselves with 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 authori t ies  that  the air- 
c raf t  should be moved, interior port ions of the a i rcraf t  
should first be ventilated. Runway  and ground surfaces  
should be thoroughly flushed of all flammable liquid spills 
before moving a i rc ra f t  or permit t ing normal traffic to re- 
sume. Fuel tanks  should be drained by qualified technicians 
(approved methods followed for  fire safety  - -  see N F P A  
No. 407) prior  to removing a i rc ra f t  if conditions necessitate 
and permit.  One rescue and fire fighting unit  should be re- 
tained at the site while this work  is performed.  I f  the air- 
c raf t  or par ts  must  be moved prior  to completion of full 
investigation and safeting, a record should be made of the 
accident locations of all par ts  and care exercised to pre- 
serve any evidence available tha t  might  help determine the 
cause of the accident. (In the United States, a i rc ra f t  can- 
not be moved wi thout  the au thor i ty  of the Civil Aeronau- 
tics Board  or their  designated agents  (see Appendix D) .  

604. Removal of bodies of fatal ly  in jured victims remain- 
ing in wreckage a f te r  fire has been extinguished or essen- 
tially controlled should be accomplished only by responsible 
medical authorit ies.  P rematu re  body removal has, in many 
cases, in terfered with identification and destroyed patho- 
logical evidence required by the medical examiner,  coroner 
or author i ty  having investigational jurisdiction. ( I f  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 a i rc ra f t  involved in an accident, 
including controls, shall not be dis turbed (moved) until re- 
leased for  removal by the investigational author i ty  having 
jurisdiction. I f  the a i rcraf t ,  parts ,  or controls must  be 
moved because they directly present  a hazard to human 
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. 
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606. The location of mail sacks and pouches should be ob- 
served and this informat ion given to postal authorities.  I f  
necessary, the mail should be protected f rom fu r the r  dam- 
age. 

607. I f  hazardous cargoes are believed present (radio- 
active mater ia ls) ,  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  operat ions and to 
bring about  a be t te r  understanding between flight crews 
and a i rpor t  emergency crews in handling a i rc ra f 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 of ten presents  many 
opportunit ies  for  misunders tandings  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 sa fe ty  of those persons aboard the aircraft .  
In many  cases, this will necessitate emergency evacuation 
procedures under various types  of conditions. Duties and 
responsibili t ies can be generally defined as follows: 

a. Fl ight  Crews:  Since conditions and facilities differ 
great ly  on most  airports,  the flight crews must  remain 
pr imari ly  responsible for  the a i rc ra f t  and occupants. The 
final determinat ion to evacuate the  a i rcraf t  and the manner  
in which the evacuation shall be carr ied 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  a i rpor t  emergen- 
cy crews are available, it will be their  du ty  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  a i rcraf t  and report  unusual conditions to the flight 
crews. Protect ion to the overall operation is the p r imary  
responsibili ty of the  airport  emergency crews. In the  event 
the flight crew is unable to function, the a i rpor t  emer- 
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gency crew will be responsible for  ini t iat ing 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 
tha t  all factors are properly considered before actions are 
initiated. Several methods of providing this direct com- 
munication are generally available: 

a. R a d i o s :  Most a i rc ra f t  rescue and fire fighting equip- 
ment  is on a fixed radio frequency 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 rport  emergency crews should make 
use of any of these radio frequencies. 

b. Aircraf t  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 tercom" 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 tha t  proper grounding is pro- 
vided before coming into contact with an ai rcraf t  away 
from the terminal  area. Grounding devices built into the 
a i rcraf t  sometimes fail and excessive static charges can be 
present. I t  is advisable to provide the a i rport  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 a i rcraf t  itself. This will bleed stat ic 
charges which may be present.  

705. Aircraf t  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 ai rpor t  emergency crews to in- 
spect the  area involved, prior to parking at the terminal 
where fire would endanger  other  a i rc ra f t  or buildings. This 
inspection can usually be accomplished wi thout  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  a i rcraf 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 ~vailable 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 a f t e r  the a i rc ra f t  has come to 
a stop in order to provide lighting and communications 
aboard the ai rcraf t .  This will hamper  a i rc ra f t  rescue oper- 
ations to some extent  and consideration should be given to 
this problem. On four  engine aircraf t ,  it would be ad- 
visable for  flight crews to obtain any necessary power by  
use of the ~ 4  engine, since most  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 a i rcraf t .  In addition to the 
normal hazards involved with propellers turning on the re- 
ciprocating engine aircraf t ,  the tu rbo je 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 rbo je t  engines will tu rn  for  a considerable t ime 
af ter  shut-down. This must  be considered in positioning of 
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ai rpor t  emergency equipment and in evacuat ing passengers 
f rom the aircraft .  

708. Equipment  Posit ioning: Reciprocating engine aircraf t  
provide more diversification for  approach positioning of 
a i rpor t  emergency equipment than do the tu rbo je t  aircraft .  
Due to the swept-back wing configuration and because of 
the superheated atmospheres  behind the turbine engines, 
most a i rpor t  emergency crews favor  an approach and set-up 
on the nose of the je t  aircraft .  This will not always be 
considered a s tandard 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 part icular  a i rcraf t  in question. On combined 
cargo-passenger aircraft ,  the airport  emergency crews 
should be notified of cabin configurations, since some cargo 
areas extend as fa r  af t  as the overwing exits, making them 
unavailable for  emergency evacuation. 

709. Evacuat ion:  As previously stated, the  final determina- 
tion regarding evacuation of the a i rc ra f t  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 a i rc ra f t  and due to extensive t ra ining of flight crews in 
a i rcraf t  emergency procedures, they  are in a much more 
favorable  position to make decisions involved in evacuating 
the aircraft .  

Near ly  all a i rcraf t  are equipped with emergency evacua- 
tion equipment and the flight crew should be competent  in 
the use of this equipment. Some of the a i rpor t  emergency 
crews carry  emergency aircraf t  evacuation stairs  and in 
such cases, the flight crew should be informed of the avail- 
abili ty of these stairs. Where evacuation slides are in use, 
they should not be dis turbed 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 the 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 a i rc ra f t  is in the normal posi- 
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tion with gear  extended. The distance to the  ground from 
the wing surfaces  may  be excessive and cause serious in jury  
to those evacuating f rom the aircraft .  Leading edge wing 
evacuation should be considered where  fire may  block the 
normal evacuation off the trail ing edge of the  wings. It  is 
recommended that  only the a i rc ra f 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 a i rcraf t .  However ,  in many 
severe accidents evacuation to the  rear  might  be impossible 
due to fire and debris  caused by the a i rc ra f 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 distr ibution in the  cabin. With the advent of two 
and three class service it is entirely possible tha t  some areas 
within the cabin may  be subject  to high densi ty seating, 
while other  areas  contain relatively few occupants. 

Several other  fac tors  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 rc ra f t  at  terminals  and since 
most  passengers  enter  the a i rcraf t  through the forward 
doors, they will a t t empt  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  a i rcraf t  would probably be in a tail 
high at t i tude,  making forward evacuation even more favor- 
able. 

In all cases, prior to landing, the flight crew should relay 
informat ion 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 pert inent  to the part icular  situation. 

711. Fl 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 aircraf t  
emergencies, it is advisable for  all concerned to have a 
be t te r  understanding of individual problems and considera- 
tions. In many instances flight crews have no knowledge of 
available facilities at  various airports  f rom which they  over- 
ate regularly.  



402-30 S.O.P. AIRCRAFT RESCUE AND FIRE FIGHTING 

800. Non-Operational Emergencies 

801. The prime mission of airport  emergency crews and 
equipment is fighting operational a i rc ra f 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 
m this section are for  the guidance of the officer in charge 
when responding to such emergencies. 

802. Class A Fires :  Fi res  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 heat ing of a i rc ra f 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 impor tant  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 ra f 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 jet  air- 
c raf t  wheels have fusible plugs which will melt at  about  
350°F. and deflate the t ire 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 af 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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d. Too rapid cooling of a hot wheel, especially if lo- 
calized, may cause explosive fai lure of the wheel. Solid 
s treams of water  and carbon dioxide should not be used 
except as a last resort. Water  fog can be used but inter- 
mi t tent  application of short  bursts  of 5-10 seconds every 
30 seconds is recommended. Dry chemical has limited cool- 
ing capacity but is an effective extinguishing agent. 

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

f. Once the tires are deflated any ext inguishing agent 
may be safely used, as there is no fu r the r  danger of 
explosion. 
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Appendix A 

Civil Aircraft Data for Fire Fighters 
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 JetStar  

Douglas DC-3 (C-47) Figure A-20 

Douglas DC-4 (C-54) Figure A-21 

Douglas DC-7 Figure A-22 

Canadair CL-44D4 Figure A-23 

Vanguard Figure A-24 

Convair 340 Figure A-25 

Caravelle Figure A-26 

Douglas DC-9 Figure A-27 

Boeing 727 Figure A-28 

BAC One Eleven Figure A-29 

Figures A-7 and A-8 

Figure A-9 

Figures A-10, A-11, A-12 

Figures A-13 through A-19 

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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Figure  A-1.  The principal  points  to consider in ga in ing  access  to civil  transport  aircraft .  Each  aircraft  m u s t  be 
e x a m i n e d  individual ly  to k n o w  h o w  doors and w i n d o w s  m a y  be m o s t  eas i ly  opened from outside.  



402-34 s .o .P .  AIRCRAFT RESCUE AND FIRE FIGHTING 

3RD A S  L A S T  R E S O R T  

~ ~ s s u ~ r e  NOTEead Ioca t- 
~ - ~ ~ ~ ~ 1 ~ /  ed here. Do not attempt 

~ 1 .  ~ for(~lble entry aft of this 
f t ' ~  ~ i n t .  (If tail assembly 

~ / / ~ ,  ~ broken off access may be 

hatch.) 

PREFERRED FORCIBLE ENTRY LOCATIONS 

N O T E  
This chart illustrates basic principles to §peed 
evacuation and rescue of occupants. In~'esti- 
gate special features of aircraft operated at 
your airport. 

! .  Force normal  or emergency doors or w i n d o w s  i f  possible. 
2. Saw or cut in at  or between w i n d o w s  above seat arm level  

and  be low  the hat  rack or on ei ther side of  center l ine of  
top fuselage section (some aircraft  marked in this area for  
"cut - in"  as below).  Remember when  cutt ing- in,  occupants 
m a y  be exposed to in jury  f rom cutt ing tools. Other areas 

to be blocked by internal  obstructions. 

3. Saw or cut in at  locations marked on some aircraft  w i th  
red or y e l l o w  corner marks a n d / o r  words: "cut here". 

F i g u r e  A-2. These  i l lu s t r a t ions  show rec ip roca t ing -eng ine  a i rc ra f t .  
See F i g u r e s  A-8 and  A-9 fo r  forc ible  e n t r y  locat ions  on m o d e r n  fu r -  
b ine -powered  t r a n s p o r t .  These  l a t t e r  a i r c r a f t  a re  m o s t  difficult to cut  
in to  because  of t h e  t h i ckness  of t h e  m e t a l s  used,  t he  ex tens ive  

f r a m i n g  of t h e  fuselage,  t h e  insula t 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 IRE H A Z A R D  
Z O N E S  I N  C I V I L  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 oil tanks normally in / ~  
nacelles behind engine ~ / I 

~ . ~  firewaU - -  some for- ~ ~ ' ~  I 

. 

/ ~  ~ ¢  ~ d  ~ This chart illustrates principal 
~ ' ~  ~ i f hazards only and shows features 

~ , ~  _J " ~  common to most aircraft. Inves- 
f ~ g a t e  special features of aircraft 

as shown and marked on exterior - -  ~ " ~ " ~ . . ~  ~ 
a~er crash ~ a ~  

are provided. 0 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  o n  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 

Prlnciples 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 primary rescue efforts 
should be made at such 
openings.  

GOMBINED AGENT TECHNIQUE 

p- 
~ d j ~ ' f  / These attack plans illustrate sug- 

BASIC PRINCIPLES ILLUSTRATED 

gested use of three major aircraft 
rescue and fire fighting vehicles 
based on an airport and meeting the 
recommendations of NFPA No. 403. 

p J  . 

OBJECTIVE:. RESCUE; METHOD: TEAMWORK 
I Attack with wind as feasible 
2 Knock-down bulk flame with dry chemical 

(Alternate igent: carbon dioz~e) 
3 Protect fuselage with foam cover 
4 Prepare rescue path (even if against 

wend) 
5 Cut-off fire at wing root 
6 Arrange backup water and foam supplies 

Symbols 

T.,k ~ = Dry Chemical, CO= 

Escape 

F i g u r e  A-4.  Pr inc ip le s  of fire f ight ing for civil  a i rcraf t  us ing  t w o  foam t r u c k s  and one  dry  c h e m i c a l  or  car-  
bon dioxide  unit .  D r y  c h e m i c a l  u s a g e  is  l imited to handl ine  appl icat ions .  I f  turb ine  powered,  s ee  w a r n i n g  in P a r a -  

graph  308. 

¢=. 
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These attack plans il lustrate 
suggested use of one major 
aircraft rescue and fire f ighting 

BASIC PRINCIPLES ILLUSTRATED 

OBJECTIVE: RESCUE; METHOD: TEAMWORK 

1 At tack w i th  w i n d  as feas ib le  

2 Protect fuselage with foam cover 

3 Prepare rescue path 

4 Arrange back-up  w a t e r  and f o a m  suppl ies 

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. 

vehicle based on an airport and 
meeting the recommendations 
of NFPA No. 403. 

F i g u r e  A-5 .  P r i n c i p l e s  o f  f i re  f i g h t i n g  fo r  c iv i l  a i r c r a f t  u s i n g  o n e  f o a m  
t r u c k  a n d  a b a c k - u p  s u p p l y  of  w a t e r .  I f  t u r b i n e  p o w e r e d ,  s e e  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. 

,~ : .  

e~.'."'~'il..'~' 

BASIC PRINCIPLES ILLUSTRATED 

1 Attack with wind as feasible 

2 Approach along fuselage and wet fuselage 
with water fog 

$ Drive flames outward to side perimeters 

4 Protect rescue path 

5 Arrange back-up water supplies 

Key 

~ Water Fog 
Alternate Escape Routes 

l i ~  Principal 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. P r 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  hack-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 tu s .  



ENGINE OIL TANK 
(TYPICAL EACH ENGINE 

FIRE EXTINGUISHER PORTS" 
ON ENGINE RIGHT COWLING 
(TYPICAL EACH ENGINE) 

/ 

CREW OXYGEN SYSTEM ~ 
BOTTLES IN FWD LOWEREd; 
CEILING OR FWD CARGO 
AREA EXCEPT CAL ¢ USA 

CAL & U S A F - ~ _  / ~  

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

HYDRAULIC ACCUMULATORS 
SKYDROL 500 FLU~ 
RIGHT WHEEL 

WELL AREA~ 
PASSENGER OXYGEN SYSTEM 
(AFT CARGO COMPARTMEN~ 

BOTTLES 

UTILITY AND AUXILIARY RESERVOIR 
SKYDROL 500 FLUID (LEFT  FILLET A R E ~  

TANKS 

\ WHEEL F,RE 

L ~ AUXIL IARY POWER UNIT ~ WHEELS ARE EQUIPPED WITH FUSIBLE PLUGS TO 
_ FWD CARGO C O M P A R T M E N T / 7 %  BLOW AT TEMPERATURES ABOVE 4 0 0 " F  

PORTABLE OXYGEN BOTTLES (USAF ONLY) ~ Y  
(FORWARD SIDE OF \ j ~_~"~" USE DRY CHEMICAL ONLY IF TIRES ARE PRESSUR- 

IZED. IF ALL  TIRES ARE DEFLATED~ FINE WATER 
BULKHEAD)  ENGINE OIL TANI~-EACH ENGINE-  SPRAY OR CO 2 MAY BE USED. 

RIGHT SIDE (FOR A I R P L A N E S  WITH I FAN ENGINES'- 'B*  SERIES) ~ CAUTION: APPROACH LANDING GEAR TRUCK FROM 
FORWARD OR AFT WHEN FIGHTING WHEEL FIRE. 

The Boeing Compdny 
Figure A-7. The Boeing 707 Stratoliner showing the flammable material locations. Other models (the Inter- 

continental and the 720 series) vary somewhat in size and fuel capacity. 



o~Op~K~,~ . , N o o w s  • . .  "c l io .  O0~"AREA EAC. S,OE OF ~,R.L~NE ~ , ,  

W H E E L S  R E T R A C T E D  W H E E L S  E X T E N D E D  

1 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 

I ' ~ 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 SF-CTION 

HOP OUT" 
EA 

The Boeing Companj 
Figure  A-8.  The  B o e i n g  707 S tra to l iner  s h o w i n g  e m e r g e n c y  re s cu e  a c c e s s  points  and h ow  t h e y  are  operable  from 

the  exter ior .  



n OIL TANK AF~I~OX. 10 GALS. 
HYDRAULIC FLUID TANK ~ 
EMERGENCY EXITS 
FORCED ACCESS 

] m OXYGE'-P~NGERS l o . ~  
VARY WITH AIRPLANE 

I ~  FUEL-DC-8 APPROX. 21,615 GAL$. 

EMERGENCY EXff 
~ RL~ RATE TO ~ )  

"EMERGENCY ~ "  

-AJ~' SERVICE 
ENTRANCE DOO! 

ENTRANCE DOOR 

FWD CARGO 
COMPARTMENT DOORS. 

FWD SERVICE 

L 

L BATTERY 

COMPT. DOORS 

;UUC FLUID TANK 

-OIL TANK 
"FORCED ACCESS 

~ ~ ACCESS TO ACCESSORy 
PASSENGER COMPARTMENT 

ENTRANCE DOOR ~ m ~  

~HEAK GLASS FOR 
ACCESS TO HANDLE; 
suo~ W~DOW AFT Douglas Aircraft Company, Inc. 

F i g u r e  A-9. Th e  ex 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  pr inc ipa l  i t e m s  of concern  t o  a i r -  
c r a f t  r e s cue  a n d  fire f i gh t ing  c rews .  

I 

bO 
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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  d o o 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  o n  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  d o o r s .  
T h e  e m e r g e n e 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 l e 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 i des .  

Lower Lef t  
F i g u r e  A - I $  



DRY A IR  OR 
N I T R O G E N  

FUEL  
~(" LONG RANGE OXYGEN BOTTLES MAY BE 

SITUATED AT VARIOUS LOCATIONS DURING 
INTERIOR MODIFICATION 

Courtesy Lockheed Georgia Compdny 

F i g u r e  A-13. The  Lockheed  J e t S t a r ' s  t o t a l  fuel  c apac i t y  is 2,654 gal lons .  

;< 

I 
<: 
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402-44 S.O.P. AIRCRAFT RESCUE AND FIRE FIGHTING 

Courtesy Lockheed Georgia Company 
Figu re  A-14. The J e t S t a r  is typica l  ot  mode rn  tu rb ine  powered  je t  

t r a n s p o r t s  c a r ry ing  a t w o - m a n  c rew and  up to e igh t  passengers .  

F igu re  A-15. N o r m a l  e n t r y  a t  
ma in  e n t r y  door  m f i rs t  pull 

door  hand le  ou tward .  

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

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

F i g u r e  A-17. (Cont 'd .  f r o m  Fig.  A-16.) 
Then  push  in, sl ide af t .  



APPENDIX A -  CIVIL AIRCRAFT 4 0 2 - 4 5  

Courtesy Lockheed Georgia Company 

F i g u r e  A-18 .  T h e  f o u r t h  w i n d o w  f r o m  t h e  f r o n t  o n  e a c h  s ide  o f  
t h e  J e t S t a r  f u s e l a g e  i s  a n  e m e r g e n c y  h a t c h .  T o  o p e n  f r o m  t h e  
o u t s i d e ,  p u s h  i n  on  t h e  b o t t o m  of  t h e  f l u s h  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  e d g e  o f  t h e  w i n d o w .  P u s h  i n w a r d .  

Courtesy Lockheed Georgia Company 

F i g u r e  A-19 .  F r o m  t h e  i n s i d e  o f  t h e  J e t S t a r  pu l l  o n  r e l e a s e  h a n d l e  
t o  u n l o c k  a n d  r e l e a s e  t h e  h a t c h  (wi l l  f a l l  i n w a r d ) .  



402-46 S.O.P. AIRCRAFT RESCUE AND FIRE FIGHTING 

DE- 

I OXYGEN 

Couytesy Douglas Aircraft Co., Inc. 
F i g u r e  A - 2 0 .  T h e  D C - 3  ( C - 4 7 )  c r a s h  c r e w  c h a r t .  

ENTRANCE DOOR 

HYDRAULIC FLUID TANK OXYGEN BOTTLES 

P~OT'$ ENTRANCE DE.ICER FLUID TANK 

I OXY~N 1 HY~AUL,c P .~  , , , ~  

Courtesy Douglas Aircrd]t Co., Inc. 
l H ~ e  A-21. The DC-4 (C-fi4) crash crew charlL 
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~ 762 GALS 

44 GAt£  

7~9 GALS 

~ c~s,, 
46 GAL~ 

~OtL TANK IYI~I~A [ ]  FUEL TANK ~YGIJIIr 

t t , I t t ', ~ t 4-  E V , C ~ T ~  ~ , ~  

EVACUATION N I~  AUXILIAR ¥ [XITS AI~ 

| IN~J~TIA FLASHLIGHTS, INTERi ~ AND EXTeRiOr{ 

~. I!~J~PE ROPEs (C~ATED AT ALL ~E~EAS~ HANDLES 
~[~CA~ED EXiT PATHS EXCEPT 4 J l~  EXff PATHS 
1HE COCKer S~OE W~NCOWS, 

I ~ - I  IST CLASS 

Courtes7 Unitd Air F.J~es 

Figure A-22. ~ e  DC-7 as operated by United Alr Lines showln~ 
general arrangement and two seating arrangements.  



402-48 S.O.P. AIRCRAFT RESCUE AND FIRE FIGHTING 

EMPENNAGE ANTI-K~ING HEATERS 
S HATTERPROOF WINDSHIELD ( INTEGRAL FIRE EXTINGUISHING $YST~ ) 

HYOIIAU~IC A~EA : ,  ',,, - , - - - ~ , + .  . . . . . . . . .  ' "  

• ", :,.~oi o ~ o ~ D o  0 0 0 o  ~ 0 o 0  

IS 

1(~ - ~' MAX t p  * IG= MAX 

FUSELAGE "CHOP THIOUGH" 
ARia. ON FOIST SIOE ONLY 

DIRECT VISION WI~ID OW O@ENED 

ONLY ~OM i ~ s v E  ~ ~ , c m . o  H * t ~  

EN TRANCE DO(~ I~ 0 FWD UI~iDEIF LOOR COMF * DOOR 

I~AOOER TYPE FUEL CELLS (6) ~ EA~EIIG ENCY O O ~  
(WHEN FrrTEO ) 

.q~ITB ~AL FUEL TAi~ll(S (6) ~ j i F O5$111LE FUEL ~ILLA, GE FROM 

HYDIMULIC Aa,EA c.S.o,  oIL TANK F ~  
• I E ~ O I R  NO.2 tq, ACELLE ONLY 

EMERGENCY DOOR 

R ~  ENF~NCE DOOR~ 

TOTAl, FUEL CAPACITY 

I~l~0 U.S. GALLONS 
• WllH ¢£NTI~ FUEL CELLS 

102t0 U~.  GALtO~I$ 
• WITHOUT CENtre[ FUEL CEU, S 

i I AFT UNOE~LOOI COLV~. OOO~ 

L EMERGENr;Y ODOr 

EW, EI~ENCy DG~X 

[ ~  O ~ C O O t u ~  ~ ~ ,  ' ? / ' ~ . . ~  TYPICAL NACELLE 

* ~'dSH IN" PANELS FOIl EATaNAL FIRE EXTINGUISHER F ~  FIRE EXT INGUIS~S 
( ONE ON Efi'HH SIDE QF EACH NACELLE ) 

Figure A-23. Canadair CL-44D4 cargo/passenger aircraft rescue 
and fire fighting data. (Courtesy: Canadair Ltd.) 



'/ 

P~rry ~ ,  ~ f  
/ ~ s s ~ r  /i"li' 1 

Figure A-24. The Vanguard aircraft showing general arrangements and emergency equipment. 

~0 



E , 'ALAU~, 'Jr*  S~!E,E 
~ ,~, TEP E s TINGUISHER 

MAINL t" JFP CONVAIR 

I 

NC, TEL 

- j  

2 ES,'AF'E DCPEL, LOCATE[' ?~T ALL 
/'~Dle'~rED ExIT PAIHS E,'(CEPT 

THE CI]C~PIT ~IE~E '/~]INEK~D~S 

S AUXiLiArY E~qTS ARE 
EOUEPPfD WITH BC~1H 
ID~TFP~C)R AN{] FXTERIOR 
RELEASE H,~NDL~ L~ 

4 I l l ' E X I T  PATHS 

/ 

865 GALS 

/ ' \  

I OIL "lANK SYSTEM 32 GAL$ TANK I AYOUT EL 

IJNITIfD AIR LINES 

F i g u r e  A-25.  T h e  Convair  340. N o t e  tha t  fuel  t a n k s  are  outboard  of en g in e  nace l les .  

& 

C~ 
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Norms 
~ ~MERGENC¥ [XIIS 

2 E CAPE ROPE LOCATED AT RIGHT ~ EMERGENCY HAND S~RV~CE DOOR ~ORWARD 
3 ~.IgHTS 
4 ~J~ EMERGENCY EXiT SIGNS 

Courtesy United Air Lines 

F i g u r e  A-26. Th e  n ew  Carave l l e  as  o p e r a t e d  by Un i t e d  Air  L ines .  
T h e  t u r b i n e  e n g i n e s  a r e  m o u n t e d  on t he  r e a r  f u s e l a g e  w i th  t h e  
fue l  t a n k s  in t h e  s w e n t - b a c k  wings .  F u e l  l ines  r u n  f r o m  t h e  t a n k a g e  

to  t h e  e n g i n e s  in  t h e  u n p r e s s u r i z e d  po r t ion  of t he  fu se l age .  



=, 

ENGINE OIL TANK 
HYDRAULIC FLUID RESERVOIRS (SXYDROL 500A) 
HYDRAULIC ACCUMULATORS 
EMERGENCY EXITS 

[ ~  FORCED ACCESS 
OXYGEN BOTTLES 
FUEL 

[ ~ ]  RAIN REPELLENT 
[ ~  F~KE EXTINGUISHER AGENT 

CONTAINERS 

OXYGEN BOTTLE (PASSENGER COA 

FWD LOWER CARGO 
COMPARTMENT DOOR 

PASSENGER FORWARD 
ENTRANCE DOOR 

OXYGEN BOTTLES 
(FUGHT COMPARTMENT) 

CL£ARVIEW WINDOW- 
BREAK GLASS FOR 

ACCESS TO HANDLE; 

RAIN REPELLENT 
~, CONTAINERS lCFO PSi}. 

~'~ BATTERIES / 
ELECT/ELECTRONICS 

COMPARFMENT ~ 

DC-9  CRASH CREW CHART 

HYDRAULIC ACCUMULATORS 
(AFT ACCESSORY COMPARTMENT) - 

AFT LOWER CARGO 
COMPARTMENT DOOR - 

HYDRAULIC FLUID 
RESERVOIRS 

(SKYDROL SOOA) 
(~ EACH WHEEL WELL) ! / "  

/ / TAIL CONE (JETTISONABLE) 
/ 

/ 

~[ / . - TAiL CONE ACCESS DOOR 

TAIL CONE ~I~SON LATCH 
- " (PULL TO JETTISON) 

FiRE EXTiNGUiSHER AGENT CONTAINERS 

~%~. ~ / (SOME AIRPLANES ONLY) 

L PRESSURE BULKHEAD EMERGENCY EXIT 

OXYGEN BOTTLE 

. . . .  ~ HYDRAUUC ACCUMULATORS 
I? EACH WHEEL WELL) 

- ELECTRICAL/ELECTRONICS COMPARTMENT DOOR FUEL OVERFLOW STAND PIPE - /  

, y  
,A~ coN, ,,.,son ~,c~ 



APPENDIX A - - C I V I L  AIRCRAFT 4 0 2 - 5 3  

FORWARD ENTRY DOOR 
EXTERNAL HANDLE 

TO OPEN DOOR 
1. PULL OUT TO ENGAGE 

HANDLE 
~. ROTATE CLOCKWISE 
3, PULL ODOR OUTWARD 

DETAIL  I 

SPRING LOADED 
ACCESS FLAP ~tOCIle 

~ L O C I E D  

FORWARD AND REAR CARGO 
DOOR EXTERNAL HANDLE 
TO OPEN DOOm 
I. PUSH IN SPRING LOADED 

ACCESS FLAP 
2. PULL HANDE.E OUT OF 

RECESS 
). ROTATE HANDLE 

COUNTERCLOCKWISE 
4. PUSH ODOR INWARD 

DETAIL  2 

EMERGENCY EXIT HATCHES 
PUSH PANEL 

TO OPEN HATCH 
I. PUSH IH PANEL 
2. PUSH HATCH INWARD AND 

LIFT UP 
DETAIL  $ 

SEE DETAIL 

SEE DETAIL I - ~  

SEE DETAIL 6 

(T~rPICAL 4 PLACES) 

SEE DETAIL 2 

G A L L E Y  DOOR EXTERNAL 
HANDLE 

TO OPEN DOOR 
I. PULL HANDLE OUTWARD AI40 

ROTATE COUNTERCLOCKWISE 
2, PULL DOOR OUTWARD 

DETAIL  4 

AFT  ENTRY DOOR EXTERNAL 
HANDLE 

TO OPEN DOOR 
|. MOVE HANDLE TOWARDS THE 

RIGHT 
2. PUSH DOOR FORWARD 

MANUALLY 
DETAIL  S 

PILOTS' SLIDING WINDOW 
(RN ONLY)  

TO OPEN WINDOW FROM OUTSIDE 
I. PUSH IN EXTERNAL ACCESS 

ODOR 
2. PULL EXTERNAL RELEASE 

HANDLE 
3. SLIDE WINDOW OPEN 

DETAIL  6 

CRASH, FIRE AND RESCUE INFORMATION 

The Boeing Company 

F i g u r e  A-28 .  T h e  B o e i n g  727 t u r b i n e  t r a n s p o r t .  



. , : , .  

L 

RWARD PASSENGER 
:.NTRANCE DOOR 

CABIN SERVICING AND 
EMERGENCY EXIT DOOR 

CREW EMERGENCY 
EXIT EACH SIDE 

\ 

I 

TYPE 3 OVERWlNG 
EMERGENCY EXIT 

" VENTRAL PASSENGER 
ENTRANCE DOOR 

'----c.__J 
TO OPEN DOOR 

PULL DOWN HANDLE. 
ANO RETURN AFTER 
RELEASE OF DOOR. 

L~ 

U3 
O 

P~ 

L~ 



APPENDIX B -  MILITARY AIRCRAFT 4 0 2 - 5 5  

Appendix B 

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

SHOULDER HARNESS INSTALLATIOH AUTOMATIC RELEASE TYPE 

Figure  B~I. One U S A F  lap bel t  and  shoulder  h a r n e s s  ins ta l la t ion .  

F igu re  B-2 (Lef t ) .  One d o w n w a r d  e jec t ion 
sea t  lap bel t  and  shoulder  h a r n e s s  used 

on m a n y  U S A F  a i rc ra f t .  

NOTE 
The lap be l t s  and  shou lder  h a r n e s s e s  a re  
s t r ong  webbed  ma te r i a l  which  is difficult 
to cut.  Knowledge  of re lease  m e c h a n i s m s  
is impor t an t .  Inspec t ion  of ac tua l  ins ta l la -  
t ions  will inc rease  needed  knowledge  of 

ope ra t ing  principles.  



4 0 2 - 5 6  s . o . e .  AIRCRAFT RESCUE AND FIRE FIGHTING 

~ / ~  STRAPS TO 

[ ~  STRAP 

I~ ~.~TT.~~" ~ "~R~ 

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 .  

SA..CLI, ~ m* " :~L~'o? 

REMOVE 
~ ~  L INKAGE OF STRAPS 

LEADING TO 
PARACHUTE CANOPY 

F i g u r e  B-4. Re lease  m e c h a n i s m  on one type  c a n o p y  re lease  t y p e  
h a r n e s s .  



GAL,) 

CENTER WING 
|5,503 GAL,), 

SINGLE POINT 
REFUELING 

RECEPTACLE, 
AIR REFUELING 

RECEPTACLE /-" 

! FORWARD B'--ODY 
NO, 1 CELL 

F ~ t r e  B-5. 

[BOARD (2,243 GAL.) 

FUEL TANKS INDICATED IN BLUE 
(TOTAL CAPACITY 4L700 GALLONS) 

O. 4 MAIN (2,364 GALJ 
~O. 3 MAIN {2,776 GAL. 
-FORWARD BODY (NO, 
2 CELL 1,993 GAL.) 

/ 

~UQUID OXYGEN TANK 
AFT BODY (5,928 GALJ :4 

~ L I Q U I D  OXYGE~__~AFNKS TANKS " ~' ~ ~ uL 
~1 ~ BATTERIES AND ARMAMENT 

~----'~MID BODY ~'~" (5,103 ~ LIQUID OXYGEN TANKS GAL.) 

BOMB BAY DOORS 
O. 2 MAIN (2,776 GAL) 
_ ~ , 3 6 4  GAL.) : : 

" / :LEFT OUTBOARD. :: 
. ~  |2,243 GAL.) 

*LOCATED . . W . N T . ,  
FORWARD W.EEL WELL * 
DOORS) * ~ i 

ORWARD BATTERY -.,,,. EXTERNAL : 
(LOCATED NEAR FORWARD "~ (3,006 GAL.) 
END OF LEFT WHEEL WELL ON 
CENTERLINE Of  AIRPLANE} 

The general arrangement of the B-52F aircraft is typical of the larger type USAF bomber 
type aircraft. 

"o 
"0 
L,z.j 

I 

;= 
.< 



EMERGENCY CUT-IN AREAS 
(RH SIDE OF AIRPLANE~ 

LADDER~ 
OXYGEN ~ .  

OXYGEN BOTTLES 

BOTTLE 

EXTRA _CR! W MI.M_iER,SlAT 

/~J..>~ \.o. ~ - /  oxY,  
/ EXTRA CREW HI 
/ INON-EJECTIOI¢ 
NORMAL ENTRY DO 

oo 

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  to c r ew  c o m p a r t m e n t s  on t he  B-52F  U S A F  b o m b e r  a i r c r a f t .  



I 

F i g u r e  B-7.  E m e r g e n c y  re scue  of B°52F  crew  m e m b e r s  in d o w n w a r d  eject ion  s e a t s  ( typ ica l ) .  



WARNING 
.CUT H O S E  T O  CATAPULT 

~ * f  ATA PULLS, ~:'~ 

OSE 

~ NOTE ' 
I .  LIFT iNTEGRATED H A R N E S S  RELEASE 

H A N D L E  O N  LEfT SIDE OF  BUCKET SEAT 
2 .  LifT M A N  U S I N G  P A R A C H U T E  H A R N E S S  

ii!ii!i  ii!iiiiii!iiiiiiiiii!i!iiiiiill 
CATAPULT 
I N I T I A T O R  • 

iEAT A R M I N G  LEVER ' • 
• " " A N D  CATAPULT INTEGRATED H A R N E S S  • 

F I R I N G  TRIGGER RELEASE H A N D L E  
\ 

F i g u r e  Bo8. E m e r g e n c y  rescue  of  B - 5 2 F  c r e w  m e m b e r s  in upward  e jec t ion  sea t s  ( t y p i c a l ) .  

C~ 

C~ 

0 

m 

C~ 



APPENDIX B--MILITARY AIRCRAFT 402-61 

INITIATOR-TO-CATAPULT HOSE 

CATAPULT INITIATOR 

HANDGRIP IN FIRING POSITION 

rl seats on the B-57B are gas actu- 
nd may be safetied by inserting a 
I safety pin in the catapult initiator. 
Dme emergency, disarm the catapult 
~ing the INITIATOR-TO-CATAPULT 

RIGHT ARMREST SAFETY PIP PIN 

M-3 SEAT INITIATOR ~ _ / ~ , r , ~  
(catapuh) 

M-3 CANOPY INITIATOR I " ~ . ~  - 

If election handgrips are in the 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 H A N D G R I P J  FRONT 
(in stowed position) VIEW 

F i g u r e  B-9. E j e c t i o n  s e a t  of t h e  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  p r 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  o p e r a t i o n  d u r i n g  r e scue  opera t ions .  T h i s  s e a t  
is  g a s  a c t u a t e d  a n d  m a y  be s a f e 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 r m .  



MAN AL F.JECTION SEATS ~ ~ 

UlmmS FUEl. TANK CAPA(ITES: 
INTBtNAL -- 1450 GALLONS 
EX1111N~-- 460 6AU.ONS 

Figure B-10. This is the F-106B showing general arrangements of this modern U S A F  fighter aircraft. 



F i g u r e  B-11. The H-4$B he l i cop te r  as  ope ra t ed  by  t h e  USAF.  N o t e  t h a t  fuel  t a n k  is  loca ted  under  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 .  

w 

I 

o 



402-64 s . o . e .  AIRCRAFT RESCUE AND FIRE F I G H T I N G  

f 

REAR-DOOR ~ CABIN-DOOR 
RELEAS?ANDLE/ / ~ RELEASE HANDLE 
~ / ~  / \ / PILOT-DOOR 
/ \ • \ / RELEASE HANDLE 

F i g u r e  B-12 .  N o r m a l  a n d  e m e r g e n c y  e n t r a n c e  i n t o  H - 4 3 B .  



NOTE: 
PLACING THE LIQUID 
OXYGEN BUILD-UP AND 
VENT VALVE TO "VENT" 
CLOSES THE BUILD-UP 
LINES AND VENTS 
EVAPORATED OXYGEN 
TO ATMOSPHERE 

NO. 4 RESERVE-- NOTE: 
435  GAL 

WHEN THE VALVE IS 
TURNED CLOCKWISE 

OXYGEN IS CONFINED UPPER DECK- 
TO THE CYLINDERS 2184 GALLONS 

AUXILIARY 
POWER UNIT ~A~ BATTERY 

ARCTIC KIT 

1 ~ 2 . 7  NOTE: 
GA * TH~ F O R W . D  BODY 

BUILD-UP TAN~ C A P . I T Y  I5 
4507 GALLONS 

~ 6415 WITHOUT UPPER 
, " ~  A L , ~  DECK INSTALLED 

GASEOUS OXYGEN 
CYLINDERS ~RCTIC KIT) 

~ ~ GAL 2068  GAL 

F NO.I MAIN L ~ ' ~  

BATTERY I[ 
LIQUID OXYGEN ~ , ~ ' ~  ,.¢__COMPARTMENT J ENGINE 
BUILD-UP AND ~ T ~  ~ OIL 4 3 5  GAL 
VENT VALVE ~ LIQUID OXYGEN TANK 

CONTAINER-CONVERTER 

Figure B-13. The KC-135A aircraft "tanker" plane for mid-air refueling operations. 
c.n 



~ .. 2 PULLOOO~ 

..... 1 ~ ' ~  
cg~,p 

OPENING CREW 
ENTRY DOOR: 

DEFtESS BUTTON " "~f'~~ ~ .  
~ s E s  Rush NAN~ ] .. 

PULL HANDLE OUT ."~"'~ TURN UPWARD THEN 2 "" PUSH DOOR INWARD 

TO OPEN HATCHES 
~ _ ~ F R O M  EXTERIOR: 

Figure B-14. Emerg, eney entrances into the KC-1SSA crew positions. 

C~ 

O 

u~ 



CREW DOOR HANDLE 

Figure B-15. 

CHOPPING AREA 
|OTH S~D~S C~ AIrpLANE 

PARATROOP DOOR 
HANDLE 

IOT~ S ~ S  OF AIRPLANE 

Emergency entrance into the USAF C-1SOA troop transport. 

i 



402-68 s . o . e .  AIRCRAFT RESCUE AND FIRE F I G H T I N G  

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 on a l  a n d  i n 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  t he  
app l i cab le  r e g u l a t i o n s  f o r  full  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  be ing  c a r r i e d  in com- 
m e r c 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 h e  c o n t a i n e r s  used  to t r a n s p o r t  t h e s e  m a -  
t e r i a l s  a r e  r ugged ,  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 r o d u c e s  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 iden t  site.% B y  k n o w i n g  and  recog-  
n i z ing  the  r a d i o a c t i v e  s y m b o l s  (see  r e f e r e n c e s ) ,  f i r emen  
can  be a l e r t e d  to  th i s  haza rd .  T h e  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  c o u n t r i e s )  : 

a.  N o t i f y  the  n e a r e s t  A t o m 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  b a s e  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 s p o n d  w i t h  a rad io log ica l  t e a m  to t he  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 a c -  
t ical.  Souven i r  col lectors  should  be  f o r b i d d e n  in all acc idents .  

c. S e g r e g a t e  fire f i gh t e r s  who  h a v e  had  poss ib le  con- 
t a c t  w i t h  r a d i o a c t i v e  m a t e r i a l  un t i l  t h e y  h a v e  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  t h e  a r e a  of  t h e  acc iden t  wi th  
as  l i t t le  con t ac 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., 1000 Connecticut 
Ave., N.W., Washington, D. C. 20036. (Subscription price: $2.50 
annual). Code of Federal Regulations, Title 14, Part  103 on Trans- 
portation of Dangerous Articles and Magnetized Materials is issued by 
the Federal Aviation Agency. The International Air Transport Asso- 
ciation has issued "IATA Regulations Relating to the Carriage of 
Restricted Articles by Air"; this is available from IATA, Terminal 
Centre Building, Montreal 3, Quebec, Canada. 

tSee "Fire Protection Handbook" (Section 19) for a discussion of 
radiation hazards, available from the NFPA for $17.50 a copy (2216 
pages) and "Radiation Control" by A. A. Keil, also published by the 
NFPA ($4.75 a copy, 256 pages). 
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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 far  
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 mater ial  until it has been monitored 
and released by monitor ing 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 dr inking wa te 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  a i rbase in case of emergency, this is 
sometimes impossible and landings are  f requent ly  made at 
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 rc ra f t  operat ing in the area. 
For  this purpose, t ra in ing visits to promote knowledge of 
the special fea tures  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 rcraf t  accident should immediately not ify the base opera- 
tions office at the nearest  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 stat ions and in a i rpor t  control towers.  



402-70 S.O.P.  AIRCRAFT RESCUE AND FIRE F I G H T I N G  

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  f rom 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 /o r  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 ext inguishing agents are not required to control and 
extinguish such fires. The brief length of t ime 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 
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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 characteris t 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 fac tors"  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 fac tors"  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 t ime 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 evacuat ing 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 mater ial  f rom ruptured  weapons 
that  have been exposed to fire (or any components tha t  
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have been scat tered)  be handled, stepped on, driven over, 
or dis turbed in any manner.  This material  is extremely 
sensitive to minor  detonations f rom shock or impact and 
may cause serious injury.  Protect ive clothing and breath-  
ing appara tus  (self-contained) must  be worn during fire 
fighting operations to provide the fire fighter maximum pro- 
tection f rom any chemical or minor radiological hazards 
that  may  be present.  Additional protection is afforded by 
fighting any fire f rom 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. A s s o c i a t e d  H a z a r d s .  

(1) Radiologieal. In the event of a high explosive 
detonation or burning of a weapon, one has to concern him- 
self principally with Alpha-emitt ing 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 radiat ion may be likened to the 
effects of radiat ion emanat ing f rom a luminous dial wrist-  
watch.) Since Alpha-emitt ing particles are so fine tha t  
they are  carr ied as smoke or dust  f rom the burning or high 
explosive detonation of a nuclear weapon, some Alpha- 
emit t ing contamination may be expected in the immediate 
accident area and downwind. Although this material  may  
present  a minor  radiat ion problem, danger  f rom these par- 
ticles exists only when they are inhaled in significant 
amounts.  Protect ion against  highest expected Alpha levels 
f rom 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 
characteris t ics  of the weapon o1" warhead ease, the impact 
velocity, and the location of a i rc ra f t  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 
a r e a .  

(5) High Explosive Burning Characteristics. Flame 
and smoke characteristics of burning high explosives vary, 
and provide no specific pattern upon which to determine 
when the high explosive is about to detonate. Burning high 
explosives produce flames of various colors; they may be 
bright 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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*Group I Radioactive Materials emit gamma rays only or both gamma and 
electrically charged corpuscular rays. Group II  Radioactive Materials emit 
neutrons and either or both the types of radiation characteristic of Group I 
Materials. The external radiation emanating from shipping containers is re- 
quired to be maintained at safe limits. The maximum allowable radiation from 
the surface of a container is 200 milliroentgens per hour. The Atomic Energy 
Commission reports tha t  95 per cent of the shipments have an exterior ra- 
diation level of 15 milliroentgens per hour or less. I t  is unlikely tha t  any haz- 
ard would exist where the shipping container is intact. 

**Group I I I  Radioactive Materials emit electrically charged corpuscular rays 
only; i.e., Alpha or Beta, etc., or any other tha t  is so shielded that  the gamma 
radiation at  the surface of the package does not exceed l0 milliroentgens for 
24 hours a t  any time during transportation. These materials present a radia- 
tion hazard only when the shipping container is broken or damaged. I t  is 
unlikely tha t  any hazard would exist where the shipping container is intact.  
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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 may be of importance in 
the accident investigation work. 

D-12. In the United States, the Federal Aviation Act of 
1958, as amended, Title VII Aircraft  Accident Investiga- 
tion, states in Section 701 (d) : 

"Any civil aircraft,  a i rcraf t  engine, propeller, or appliance 
affected by, or involved in, an accident in air commerce, shall be 
preserved in accordance with, and shall not be moved except in 
accordance with, regulations prescribed by the Board." 

The "Board" referred to is the Civil Aeronautics Board, 
Washington, D. C. The CAB's Safety Investigation Regula- 
tions, Part  320, Sections 320.15 through 320.17 read: 
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" P R E S E R V A T I O N  O F  W R E C K A G E  A N D  R E C O R D S .  A i r c r a f t  
w r e c k a g e  and  r eco rds  t h e r e o f  invo lved  in or  p e r t a i n i n g  to a n  a i r -  
c r a f t  a cc iden t  sha l l  be  p r e s e r v e d  for  t he  B o a r d  by t he  o p e r a t o r . "  

" P R O H I B I T I O N  A G A I N S T  R E M O V I N G  OR D I S T U R B I N G  
W R E C K A G E  A N D  R E C O R D S .  A i r c r a f t  w r e c k a g e  or  r ecords  
t h e r e o f  invo lved  in or  p e r t a i n i n g  to a n  a i r c r a f t  a cc iden t  sha l l  no t  
be  d i s t u r b e d  or  removed ,  un less  specific p e r m i s s i o n  is g r a n t e d  by  
a n  a u t h o r i z e d  r e p r e s e n t a t i v e  of t h e  Civil A e r o n a u t i c s  Board ,  ex-  
cep t  w h e r e  n e c e s s a r y  (a)  to  give a s s i s t a n c e  to pe r sons  i n j u r e d  or  
t r a p p e d  the re in ,  (b)  to  p r o t e c t  such  w r e c k a g e  f r o m  f u r t h e r  se- 
r ious  damage ,  or  (c) to  p r o t e c t  t h e  publ ic  f r o m  in ju ry . "  

" R E C O R D I N G  O F  O R I G I N A L  P O S I T I O N  A N D  C O N D I T I O N  
O F  W R E C K A G E .  W h e n e v e r  w r e c k a g e  is m o v e d  in a c c o r d a n c e  
w i t h  t h e  p rov i s ions  of Sec t ion  320.16, p r io r  to  t h e  r emova l ,  
s k e t c h e s  or  p h o t o g r a p h s  sha l l  be  m a d e  of t he  o r ig ina l  pos i t ion  
and  cond i t ion  of t he  w r e c k a g e  a n d  m a r k s  on  t he  g round ,  a n d  a n y  
p e r t i n e n t  d a t a  w h i c h  c a n n o t  be  ef fec t ive ly  p h o t o g r a p h e d  sha l l  be  
recorded ,  un less  t he  r e s u l t a n t  de lay  would  e n d a n g e r  t h e  l ives of 
pe r sons  i n j u r e d  or  t r apped ,  or  un less  e s sen t i a l  publ ic  i n t e r e s t  c a n  
be  p r o t e c t e d  only  by  i m m e d i a t e  m o v e m e n t .  I n  a n y  event ,  move-  
m e n t  of t he  w r e c k a g e  sha l l  be  so accompl i shed  as  to  e n t a i l  t h e  
m i n i m u m  poss ible  d i s t u r b a n c e  the reof ,  a n d  sha l l  be  p r e s e r v e d  in 
a c c o r d a n c e  w i t h  t he  p rov is ions  of Sec t ion  320.15." 


