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1. PURPOSE. T h i s r e v i s e d c i r c u l a r o u t l i n e s s c a l e s o f p r o t e c t i o n c o n s i d e r e d 
as the recommended l e v e l compared w i t h the minimum l e v e l i n F e d e r a l 
A v i a t i o n R e g u l a t i o n P a r t 139.49 and t e l l s how: these l e v e l s were 
e s t a b l i s h e d from t e s t and e x p e r i e n c e d a t a ; to a p p l y a systems approach 
i n d e t e r m i n i n g the o v e r a l l needs f o r v a r i o u s a i r p o r t s ; and to use 
c o n v e r s i o n f a c t o r s f o r e s t i m a t i n g the e q u i v a l e n c y b e t w e e n ^ v a r i o u s 
f i r e e x t i n g u i s h i n g a g e n t s , 
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F a c i l i t i e s and E x t i n g u i s h i n g A g e n t s , d a t e d 14 J a n u a r y 1970, i s c a n c e l l e d , 
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4. REFERENCES. 

a . AC 150/5200-16, Announcement o f R e p o r t A S - 7 1 - 1 "Minimum Needs 
f o r A i r p o r t F i r e F i g h t i n g and Rescue S e r v i c e s " Dated J a n u a r y 1971. 

b . AC 150/5210-7A, A i r c r a f t F i r e and Rescue Communicat ions . 

c . AC 150/5210-8 , A i r c r a f t F i r e F i g h t i n g and Rescue P e r s o n n e l and 
P e r s o n n e l C l o t h i n g . 

d . AC 150/5210-10, A i r p o r t F i r e and Rescue Equipment B u i l d i n g G u i d e . 

e . AC 150/5210-12, F i r e and Rescue S e r v i c e f o r C e r t i f i c a t e d A i r p o r t s . 

f . AC 150 /5220-1 , Guide S p e c i f i c a t i o n f o r a L i g h t - W e i g h t A i r p o r t 
F i r e and Rescue T r u c k . 

Initiatea* by: AAS-720 



AC 150/5210-6B 26 Jan 73 

g. AC 150/5220-10, Guide Speci f icat ion for Water/Foam Type A i r c r a f t 
F ire and Rescue Trucks. 

i . FAR Part 139, C e r t i f i c a t i o n and Operations: Land Airport s 
Serving CAB-Certif icated A i r Carr iers Operating Large A i r c r a f t 
(Other Than H e l i c o p t e r s ) . 

5. HOW TO OBTAIN THE REFERENCED CIRCULARS, THIS PUBLICATION, THE FAR 
AND OTHER MATERIAL REFERRED TO IN THIS CIRCULAR. 

a. Addit ional copies of this c i r c u l a r and the c i r c u l a r s l i s t e d above 
may be obtained from the Department of Transportat ion, D i s tr ibut ion 
Unit , TAD 484.3, Washington, D .C . 20590. 

b . Copies of FAR Part 139 (Volume X) may be purchased from the 
Superintendent of Documents, U . S . Government Pr int ing O f f i c e , 
Washington, D .C . 20402, at a cost of $4,50 per volume. Check 
or money order should be made payable to the Superintendent of 
Documents. 

c. Copies of National F ire Protect ion Associat ion (NFPA) Standard 
No. 412, Evaluating Foam Fire Equipment A i r c r a f t Rescue and F ire 
Fighting Vehic les , may be purchased for $0.75 from this 
Association whose address i s : 60 Batterymarch Street , 
Boston, Massachusetts 02110. 

d.- Report No. FAA-RD-71-57, Evaluation of A i r c r a f t Ground F i r e 
Fighting Agents and Techniques, is a v a i l a b l e from the National 
Technical Information Service , S p r i n g f i e l d , V i r g i n i a 22151. 
P r i c e : $3.00 H.C. (Hard copy) , or $0.95 M.F. ( M i c r o f i c h e ) . 

AC 150/5325-5A, A i r c r a f t Data. 

CLYDE'W, PACE, JR. 
D irec tor , Airports Service 

Page 2 Par 4 



26 Jan 73 AC 150/5210-6B 

TABLE OF CONTENTS 

Page N o . 

CHAPTER 1. BACKGROUND AND RESEARCH WORK 1 

1. G e n e r a l 1 
2 . The T h e o r e t i c a l C r i t i c a l F i r e A r e a 1 
3 . The P r a c t i c a l F i r e A r e a 2 
4. Data on Q u a n t i t i e s of E x t i n g u i s h i n g A g e n t s 2 

CHAPTER 2. AIRCRAFT FIRE FIGHTING AND RESCUE SYSTEM NEEDS 
FOR AIRPORTS SERVING CAB-CERTIFICATED AIR CARRIERS 5 

5. Items C o m p r i s i n g the System 5 
6. T a b l e 1. A i r c r a f t D i m e n s i o n s , T h e o r e t i c a l and 

P r a c t i c a l F i r e A r e a s f o r Index " A " through 
"E" A i r c r a f t 6 

7. T a b l e 2 . Q u a n t i t i e s o f F i r e E x t i n g u i s h i n g 
A g e n t s f o r A i r p o r t s 7 

8 . A i r p o r t F i r e Trucks 8 
9. A i r c r a f t Rescue and S a f e t y Equipment 8 

10. S u p p l i e s o f E x t i n g u i s h i n g A g e n t s 10 
11 . Communications Equipment 10 
12. F i r e F i g h t e r P r o t e c t i v e C l o t h i n g 10 

CHAPTER 3 . AIRCRAFT FIRE FIGHTING AND RESCUE SYSTEM NEEDS 
FOR AIRPORTS SERVING GENERAL AVIATION AIRCRAFT 13 

13. Scope 13 
14. System Needs 13 
15. A i r p o r t C a t e g o r i e s 13 
16. G e n e r a l I n d e x e s 14 
17. T a b l e 3. A i r c r a f t Dimens ions T h e o r e t i c a l C r i t i c a l 

and P r a c t i c a l F i r e A r e a s f o r G e n e r a l A v i a t i o n 
A i r c r a f t 15 

18. T a b l e 4 . S c a l e s o f P r o t e c t i o n f o r G e n e r a l A v i a t i o n 
A i r c r a f t 15 

19. T y p i c a l A i r c r a f t C o m p r i s i n g the G e n e r a l A v i a t i o n I n d e x 16 

CHAPTER 4 . GUIDANCE ON EXTINGUISHING AGENTS AND QUALITY CONTROL 17 

20. C u r r e n t l y Used and A v a i l a b l e P r i m a r y A g e n t s 17 
2 1 . C u r r e n t l y Used and A v a i l a b l e Supplementary A g e n t s 19 
22. E q u i v a l e n c y R a t i n g s o f A g e n t s and S u b s t i t u t i o n 20 

Page i 



AC 150/5210-6B 26 Jan 73 

Page N o . 

CHAPTER 4. Cont inued 

22d. T a b l e 5. F a c t o r s f o r E s t i m a t i n g E q u i v a l e n t L e v e l s 
o f S a f e t y be tween A g e n t s . / A c r o s s the b o a r d 
s u b s t i t u t i o n n o t i m p l i e d , R e f , FAR P a r t 
139.49(c27 21 

23. T a b l e 6, E x t i n g u i s h i n g A g e n t s i n Use f o r 
A i r c r a f t F i r e s 22 

24, Q u a l i t y C o n t r o l and Per formance 23 

Page i i 



26 Jan 73 AC 150/5210-6B 

CHAPTER 1. BACKGROUND AND RESEARCH WORK 

GENERAL. C h a p t e r 1 c o n t a i n s i n f o r m a t i o n on r e s e a r c h work done by 
the FAA and the evo lvement o f c r i t e r i a on the s c a l e s o f p r o t e c t i o n 
d e v e l o p e d by the ICAO Rescue and F i r e F i g h t i n g P a n e l (RFFP I I ) . 
Chapters 2 and 3 o u t l i n e a systems a p p r o a c h to a i r p o r t f i r e f i g h t i n g 
and re scue s e r v i c e s . C h a p t e r 4 c o n t a i n s g u i d a n c e on f i r e e x t i n g u i s h i n g 
a g e n t s , e q u i v a l e n c y r a t i n g s o f e x t i n g u i s h i n g a g e n t s , i n f o r m a t i o n on 
s u b s t i t u t i o n o f a g e n t s and s u g g e s t i o n s on q u a l i t y c o n t r o l . 

2 . THE THEORETICAL CRITICAL FIRE AREA. From r e s e a r c h and e x p e r i m e n t a l 
work done by the FAA a t NAFEC, a " t h e o r e t i c a l c r i t i c a l f i r e a r e a " 
has been de termined ( R e f e r e n c e 5 d ) . T h i s t h e o r e t i c a l a r e a i s d e f i n e d 
as the a r e a a d j a c e n t to the f u s e l a g e e x t e n d i n g outward i n a l l d i r e c t i o n s 
to those p o i n t s beyond which a l a r g e f u e l f i r e would no t m e l t an 
aluminum f u s e l a g e r e g a r d l e s s o f the d u r a t i o n o f the f i r e e x p o s u r e 
t ime. 

a . On the b a s i s o f the NAFEC w o r k , the ICAO RFFP I I has a l s o 
d e v e l o p e d what i s c o n s i d e r e d a s a w o r k i n g d e f i n i t i o n o f 
the t h e o r e t i c a l f i r e a r e a as b e i n g the a r e a a d j a c e n t to 
an a i r c r a f t i n which f i r e must be c o n t r o l l e d . T h i s 
r e f e r s to c o n t r o l o f the f i r e w i t h i n an a r e a de termined 
from the f o r m u l a s i n p a r a g r a p h b , b e l o w to ensure 
temporary f u s e l a g e i n t e g r i t y and p r o v i d e an e scape 
a r e a f o r a i r c r a f t o c c u p a n t s . 

b . The t h e o r e t i c a l c r i t i c a l a r e a s e r v e s as a means f o r 
c a t e g o r i z i n g a i r c r a f t in terms o f the magnitude o f the 
p o t e n t i a l f i r e h a z a r d in which they may become i n v o l v e d . 
I t i s not in tended to r e p r e s e n t the a v e r a g e , maximum o r 
minimum s p i l l f i r e s i z e a s s o c i a t e d w i t h a p a r t i c u l a r 
a i r c r a f t . The f o r m u l a s f o r c a l c u l a t i n g the t h e o r e t i c a l 
c r i t i c a l f i r e a r e a f o r d i f f e r e n t s i z e s o f a i r c r a f t a r e 
g i v e n b e l o w and the r e s u l t s o f these c a l c u l a t i o n s f o r 
the v a r i o u s indexes a r e p r e s e n t e d i n p a r a g r a p h s 6 and 
17. 

TC = L x ( 1 0 0 ' + w) when L i s more than 65 f e e t , and 

TC - L x ( 4 0 ' + w) when L i s l e s s than 65 f e e t 

where TC = the t h e o r e t i c a l c r i t i c a l a r e a 

L the a v e r a g e l e n g t h o f the a i r c r a f t and 

w = the a v e r a g e w i d t h o f the a i r c r a f t f u s e l a g e 

Chap 1 
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3 . THE PRACTICAL FIRE AREA. 

a . From a s tudy made f o r the FAA by an independent e n g i n e e r i n g 
c o n s u l t i n g f i r m ( R e f e r e n c e 5 a ) , i t was de termined t h a t i n 
s u r v i v a b l e a i r c r a f t c r a s h e s , a " p r a c t i c a l f i r e a r e a " shou ld 
be c o n s i d e r e d which was s m a l l e r than the t h e o r e t i c a l a r e a . 
As a r e s u l t , RFFP I I d e v e l o p e d m a t e r i a l i n d i c a t i n g the p r a c t i c a l 
a r e a to be a p p r o x i m a t e l y t w o - t h i r d s the t h e o r e t i c a l a r e a . 

b . D e t a i l s o f the p r a c t i c a l f i r e a r e a and the r e l a t e d q u a n t i t i e s o f 
e x t i n g u i s h i n g a g e n t s a r e b a s e d on c r i t e r i a f o r m u l a t e d d u r i n g the 
Second Meet ing o f the ICAO Rescue and F i r e F i g h t i n g P a n e l (RFFP I I ) 
in June 1972, Work o f the P a n e l i n d e v e l o p i n g t h e i r m a t e r i a l 
i n c l u d e d a s tudy o f e x t i n g u i s h i n g a g e n t s used on a c t u a l a i r c r a f t 
f i r e s . I n 99 out o f 106 such f i r e s , the q u a n t i t i e s o f a g e n t s used 
were l e s s than those p r e v i o u s l y recommended by RFFP I , s u b s t a n t i a t ­
ing the r e q u i r e m e n t f o r the reduced q u a n t i t i e s recommended I n t h i s 
c i r c u l a r compared w i t h those p r e v i o u s l y c o n s i d e r e d by RFFP I . 

4 . DATA ON QUANTITIES OF EXTINGUISHING AGENTS. 

a . C o n t r o l and E x t i n g u i s h m e n t T ime . The q u a n t i t i e s o f e x t i n g u i s h i n g 
a g e n t s , a p p l i c a t i o n r a t e s , e t c . , i n t h i s c i r c u l a r w e r e b a s e d on 
c o n s i d e r a t i o n o f the f o l l o w i n g : 

( 1 ) C o n t r o l T i m e . Time r e q u i r e d from a r r i v a l o f the f i r s t f i r e 
f i g h t i n g v e h i c l e and the b e g i n n i n g o f a g e n t d i s c h a r g e to 
reduce the i n i t i a l i n t e n s i t y o f the f i r e by 90 p e r c e n t . 
I t i s c o n s i d e r e d t h a t the equipment and t e c h n i q u e s to be 
used shou ld be c a p a b l e o f c o n t r o l l i n g the f i r e i n the 
p r a c t i c a l c r i t i c a l a r e a i n one m i n u t e . A c o n t r o l time 
n o t e x c e e d i n g one minute has been a c h i e v e d i n the m a j o r i t y 
o f the a i r c r a f t a c c i d e n t s a s no ted i n r e p o r t s c o l l e c t e d 
by the Rescue and F i r e F i g h t i n g P a n e l s . 

( 2 ) Ex t ingu i shment T ime . Time r e q u i r e d from a r r i v a l o f the 
f i r s t f i r e f i g h t i n g v e h i c l e to e x t i n g u i s h the f i r e 
c o m p l e t e l y . 

( 3 ) A c t u a l C o n t r o l o r E x t i n g u i s h m e n t . Complete e x t i n g u i s h m e n t 
o f the f i r e i s a h i g h l y d e s i r a b l e o b j e c t i v e b e c a u s e o f the 
p o s s i b i l i t y o f o c c u p a n t s b e i n g t r a p p e d i n s i d e the a i r c r a f t . 
However , from a p r a c t i c a l s t a n d p o i n t i t i s c o n s i d e r e d 
n e c e s s a r y t h a t s u b s t a n t i a l c o n t r o l o f the f i r e b e a c h i e v e d 
i n o r d e r f o r o c c u p a n t s to e s c a p e o r be r e s c u e d . 

Page 2 
Chap 1 
P a r 3 



26 Jan 73 AC 150/5210-6B 

b . A p p l i c a t i o n R a t e s . 

( 1 ) P r o t e i n Foam. I n s o f a r a s p r o t e i n foam i s c o n c e r n e d , an 
a p p l i c a t i o n r a t e o f 0 .20 U . S . g a l / m i n / f t 2 has been 
e s t a b l i s h e d as the r a t e f o r s i n g l e a g e n t a t t a c k a t which 
c o n t r o l can be a c h i e v e d w i t h i n one minute under a 
w i d e v a r i e t y o f s i m u l a t e d a c c i d e n t c o n d i t i o n s . 
Exper iments on d u a l a g e n t a t t a c k w i t h s imul taneous 
d i s c h a r g e o f bo th a pjrimary a g e n t ( f o a m ) and a 
supplementary a g e n t / d r y chemica l powder , o r 
h a l o c a r b o n ( v a p o r i z i n g l i q u i d a g e n t s^T have shown 
t h a t the t o t a l a g e n t r e q u i r e m e n t by w e i g h t to o b t a i n 
a one-minute c o n t r o l t ime , i s e s s e n t i a l l y the same 
a s t h a t f o r a s i n g l e a g e n t a t t a c k . T h e r e f o r e , i t 
has been e s t a b l i s h e d t h a t the combined a g e n t a p p l i c a t i o n 
r a t e by w e i g h t f o r d u a l a g e n t a t t a c k shou ld be the same 
as t h a t f o r s i n g l e a g e n t a t t a c k w i t h foam. 

( 2 ) Aqueous F i l m Forming Foam ( A F F F ) . The a p p l i c a t i o n r a t e 
f o r AFFF to o b t a i n f i r e c o n t r o l w i t h i n one minute has 
been de termined to b e 0 .13 U . S . g a l / m i n / f t ^ under a w ide 
v a r i e t y o f s i m u l a t e d a c c i d e n t c o n d i t i o n s . 

c . D i s c h a r g e R a t e . The d i s c h a r g e r a t e s ( g a l l o n s p e r m i n u t e ) i n 
p a r a g r a p h 7 w e r e c a l c u l a t e d to o b t a i n a one-minute c o n t r o l 
time on the p r a c t i c a l f i r e a r e a . The d i s c h a r g e r a t e f o r 
each a i r p o r t i n d e x was t h e r e f o r e determined by m u l t i p l y i n g 
the p r a c t i c a l a r e a by the a p p l i c a t i o n r a t e . 

d . How Q u a n t i t i e s o f Foam E x t i n g u i s h i n g A g e n t s Were D e t e r m i n e d . 
C o n s i d e r a t i o n o f e x p e r i e n c e and t e s t d a t a i n d i c a t e t h a t the 
q u a n t i t i e s o f a g e n t s needed to c o n t r o l and e x t i n g u i s h the 
f i r e shou ld b e de termined s e p a r a t e l y . The f i r s t q u a n t i t y ( Q ^ ) 
i s the amount of foam r e q u i r e d to o b t a i n a one-minute 
c o n t r o l time i n the p r a c t i c a l c r i t i c a l a r e a , w h i l e the 
second q u a n t i t y ( Q 2 ) *- s t h a t r e q u i r e d f o r cont inued c o n t r o l 
of the f i r e a f t e r the f i r s t minute o f a p p l i c a t i o n a n d / o r 
f o r complete e x t i n g u i s h m e n t o f the f i r e . Thus , the q u a n t i t y 
( Q ) as shown i n T a b l e 2, page 7, and T a b l e 4, page 15, was 
found by the f o r m u l a ; Q = Q j + ^ * 

Chap 1 
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( L ) Q u a n t i t y ( Q ^ ) . T h i s q u a n t i t y o f s o l u t i o n has been c a l c u l a t e d 
by m u l t i p l y i n g the p r a c t i c a l c r i t i c a l a r e a by the foam s o l u t i o n 
a p p l i c a t i o n r a t e and by one m i n u t e . As p r e v i o u s l y n o t e d , the 
p r a c t i c a l c r i t i c a l a r e a was computed a s t w o - t h i r d s o f the 
t h e o r e t i c a l a r e a . 

( 2 ) Q u a n t i t y ( Q 2 ) ' T h i s amount o f a d d i t i o n a l foam s o l u t i o n i s 
needed in o r d e r to m a i n t a i n the e s t a b l i s h e d foam b l a n k e t 
a n d / o r to e x t i n g u i s h the f i r e i n the p r a c t i c a l c r i t i c a l 
f i r e a r e a . Qn depends upon s e v e r a l f a c t o r s such a s s t a t e 
o f the f i r e a f t e r the i n i t i a l a t t a c k , the a p p r o p r i a t e 
a p p l i c a t i o n r a t e f o r the f i r e a r e a and the d u r a t i o n o f 
the conta inment p h a s e . S i n c e numerous v a r i a b l e s a r e 
i n v o l v e d , t h i s q u a n t i t y has been de termined from t e s t 
d a t a and a n a l y s e s o f a c t u a l a i r c r a f t r e s c u e and f i r e 
f i g h t i n g o p e r a t i o n s to be a p e r c e n t a g e f a c t o r o f Q as 
l i s t e d b e l o w : 

( a ) F o r the G e n e r a l A v i a t i o n I n d e x e s , l i s t e d under 
p a r a g r a p h 18, the p e r c e n t a g e f a c t o r s f o r d e t e r m i n i n g 

a r e : 22 p e r c e n t f o r I n d e x 1; and 37 p e r c e n t f o r 
Index 2. 

( b ) F o r A i r p o r t I n d e x e s " A " through " E " i / l i s t e d under 
p a r a g r a p h 7, p e r c e n t a g e f a c t o r s f o r d e t e r m i n i n g Q 
a r e : 66 p e r c e n t f o r I n d e x A ; 100 p e r c e n t f o r 
I n d e x B; 129 p e r c e n t f o r I n d e x C; 152 p e r c e n t 
f o r I n d e x D ; and 170 p e r c e n t f o r I n d e x E . 

( 3 ) As an e x a m p l e , i n d e t e r m i n i n g the Q u a n t i t y ( Q ) needed f o r 
Index B , n o t e t h a t i n p a r a g r a p h 4 b ( l ) the a p p l i c a t i o n r a t e 
f o r p r o t e i n foam i s 0 .20 g a l / m i n / f t ^ and the p r a c t i c a l 
c r i t i c a l a r e a i s 7,959 s q u a r e f e e t . T h e r e f o r e , the 
q u a n t i t y o f w a t e r f o r p r o t e i n foam s o l u t i o n was determined 
as f o l l o w s : 

7,959 p r a c t i c a l f i r e a r e a 
.20 s o l u t i o n a p p l i c a t i o n r a t e g a l / m i n / f t 

1591.80 = Ql x 1 minute 
1.00 p e r c e n t a g e f a c t o r f o r Q 2 

1591.80 = Q 2 

T h u s , Q = 1592 
+1592 

3184 g a l l o n s 

The index i s e s t a b l i s h e d by c o n s i d e r a t i o n o f the l o n g e s t 
a i r c r a f t used by an a i r c a r r i e r a t an a i r p o r t . 
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CHAPTER 2. AIRCRAFT FIRE FIGHTING AND RESCUE SYSTEM 
NEEDS FOR AIRPORTS SERVING CAB-CERTIFICATED 
AIR CARRIERS 

5. ITEMS COMPRISING THE SYSTEM. The i tems i n t h i s c h a p t e r a r e recommended 
f o r a complete and w o r k a b l e sys tem. I t i s i n t e n d e d t h a t they be 
c o n s i d e r e d in o v e r a l l p l a n n i n g , i n i t i a l p u r c h a s i n g o f equipment o r 
i n p u r c h a s i n g equipment to complement t h a t a l r e a d y owned by a i r p o r t s . 
The systems a p p r o a c h to a i r p o r t f i r e f i g h t i n g and r e s c u e s e r v i c e s 
shou ld a s s u r e t h a t complete and w o r k a b l e "turnkey" u n i t s a r e 
s p e c i f i e d and p r o v i d e d on a i r p o r t s . The items i n t h i s system 
i n c l u d e : 

a . The q u a n t i t i e s o f e x t i n g u i s h i n g a g e n t s s u g g e s t e d f o r the 
a p p l i c a b l e a i r p o r t i n d e x ; 

b . The f i r e t rucks as needed to s u p p o r t the sys tem, b a s e d on 
f a c t o r s o u t l i n e d i n p a r a g r a p h 8; and 

c . The m a t e r i a l s and equipment needs which compri se a sub- sys t em 
on the t r u c k s such a s tanks and c y l i n d e r s f u l l o f e x t i n g u i s h i n g 
a g e n t s , p l u s m i s c e l l a n e o u s s a f e t y equ ipment , communications 
equipment , and f i r e f i g h t e r p r o t e c t i v e c l o t h i n g . 

Chap 2 
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6. TABLE 1. AIRCRAFT DIMENSIONS, THEORETICAL^/ AND PRACTICAL FIRE AREAS 
FOR INDEX " A " THROUGH "E" AIRCRAFT. 

1 1 / 

Index 
2 3 

O v e r a l l Length 
Upper Lower 

L i m i t 
( F t . ) 

L i m i t 
( F t . ) 

4 
A v e r a g e 
Length 

A v e r a g e 
F u s e l a g e 
W i d t h 
Wt7) 

T h e o r e t i c a l 
A r e a 
( S q . F t . ) 
/ C o l . 4 x 
(100 + C o l . 5 ) 7 

P r a c t i c a l 
A r e a 
( S q . F t . ) 

( . 6 7 x C o l . 6 ) 

1/ 

A 60 90 75 10 8 ,250 5,527 

B 90 126 108 10 11,880 7,9 59 

C 126 160 143 10 15,730 10,539 

D 160 200 180 20 21,600 14,472 

E 200 — 225 20 27,000 18,090 

As p r e v i o u s l y n o t e d , the f o r m u l a f o r the t h e o r e t i c a l c r i t i c a l a r e a i s : 

TC - L x (100* + w ) when L i s more than 65 f e e t , and 

TC = L x (40* + w) when L i s l e s s than 65 f e e t 

where TC * the t h e o r e t i c a l c r i t i c a l a r e a 

L = the a v e r a g e l e n g t h o f the a i r c r a f t and 

w = the a v e r a g e w i d t h o f the a i r c r a f t f u s e l a g e 

U s i n g t h i s f o r m u l a , the t h e o r e t i c a l c r i t i c a l a r e a f o r I n d e x B was 
a r r i v e d a t as f o l l o w s : 

TC = L x (100 + w) 

where the c o n s t a n t = 100; L = 108; and 

w = 10. 

Thus , TC * 108 x (100 + 10) = 

108 x 110 = 11 ,880 . 

2/ 
— Indexes A through E in t h i s T a b l e r e f e r to those i d e n t i f i e d in P a r t 

139.49 and AC 150/5210-12. 
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TABLE 2. QUANTITIES OF FIRE EXTINGUISHING AGENTS FOR AIRPORTS 

1 2 3 4 5 6 
Index y P r i m a r y A g e n t s Supplementary 

P r o t e i n Foam OR Aqueous F i l m Forming Foam ( A F F F ) A g e n t 

W a t e r f o r Foam S o l u t i o n W a t e r f o r AFFF S o l u t i o n Dry Chemical 
P r o d u c t i o n ( g a l . ) A p p l i c a t i o n P r o d u c t i o n ( g a l . ) A p p l i c a t i o n Powders ( l b . ) 

500 

750 

1,000 

1,500 

1,500 

( Q ) R a t e ( g . p . m . ) ( Q ) R a t e (j ( Q ) 
( Q x ) 

A 1,830-^ 1,100 1,190 720 

B 3,180 1,590 2,070 1,050 

C 4,820 2,110 3,140 1,370 

D 7,290 2,890 4,740 1,880 

E 9,770 3,620 6,350 2,350 

—' I n d e x e s A through E i n t h i s T a b l e r e f e r to those i d e n t i f i e d i n P a r t 139.49 and 
AC 150/5210-12. 

2/ 
— Rounded o f f from 1834 g a l l o n s — a s the o t h e r q u a n t i t i e s i n t h i s T a b l e w e r e rounded 

o f f to the n e a r e s t 10 g a l l o n s . F o r p r a c t i c a l a p p l i c a t i o n , i t i s s u g g e s t e d t h a t the 
q u a n t i t i e s i n Columns 2 and 4 b e a d j u s t e d upward to c o i n c i d e w i t h the c o n v e n t i o n a l 
c a p a c i t i e s o f w a t e r tanks which a r e n o r m a l l y s i z e d i n increments o f 500 g a l l o n s , 
1,000 g a l l o n s , e t c . 
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8 . AIRPORT FIRE TRUCKS. 

a . F o r Index B and a b o v e , the number o f t r u c k s shou ld be b a s e d on 
p r o t e c t i n g both s i d e s o f the a i r c r a f t f u s e l a g e a t the same t ime . 

b . Each a i r p o r t s h o u l d be p r o v i d e d w i t h one l i g h t - w e i g h t t r u c k and 
a d d i t i o n a l t r u c k s as needed to h a u l the q u a n t i t i e s o f a g e n t s shown 
in T a b l e 2. However , in a d d i t i o n to c o n s i d e r i n g the q u a n t i t a t i v e 
c a p a b i l i t y o f the t r u c k s , the t o t a l number s h o u l d be b a s e d upon 
the o p e r a t i o n a l needs and per formance c h a r a c t e r i s t i c s o u t l i n e d 
b e l o w and determined on a c a s e - b y - c a s e b a s i s . 

( 1 ) Mee t ing the r e s p o n s e time r e q u i r e m e n t s ; 

( 2 ) A t t a i n i n g the s o l u t i o n a p p l i c a t i o n r a t e s p e c i f i e d f o r the 
a p p l i c a b l e i n d e x ; 

( 3 ) P r o v i d i n g s u f f i c i e n t t r u c k s so t h a t i f one i s o u t - o f - s e r v i c e , 
the c a p a b i l i t y w i l l no t be r e d u c e d more than 50 p e r c e n t ; and 

( 4 ) C o n s i d e r i n g the g e n e r a l range o f t u r r e t s treams i n r e l a t i o n 
to the a p p l i c a b l e i n d e x - a i r c r a f t . ( R e f e r e n c e p a r a g r a p h 53, 
AC 150 /5220-10 . ) 

c . W i t h f u r t h e r r e f e r e n c e to the r a n g e o f t u r r e t s t r e a m s , the 
l i m i t a t i o n s imposed by s h o r t foam r e a c h a r e no t e n t i r e l y 
overcome by d e s i g n f e a t u r e s t h a t p e r m i t the f i r e pump to be 
used w h i l e the t ruck i s b e i n g maneuvered . 

d . W a t e r tank t rucks o f up to 2000 g a l l o n s c a p a c i t y may be s u b ­
s t i t u t e d f o r w a t e r / f o a m trucks in I n d e x e s C through E , p r o v i d e d 
they can d e l i v e r w a t e r foam s o l u t i o n a t a c o m p a r a b l e d i s c h a r g e r a t e . 

*9 . AIRCRAFT RESCUE AND SAFETY EQUIPMENT. The l i s t o f equipment b e l o w i s 
a r r a n g e d so that an a i r p o r t can be more s e l e c t i v e i n the p u r c h a s e o f 
i tems that a r e c o m p a t i b l e w i t h the g e n e r a l d e s i g n o f i t s c r a s h t r u c k s . 
The l i s t i s in tended to p e r m i t a " s p o n s o r - d e s i g n e r c h o i c e . " T h i s 
i n v o l v e s e q u i p p a g e o f t rucks h a v i n g b u i l t - i n f e a t u r e s which p e r m i t 
the use of f i x e d e l e c t r i c e x t e n s i o n l i g h t s , f o r e x a m p l e , o r t rucks 
o f a d e s i g n which w i l l p e r m i t the mounting o f p o r t a b l e e l e c t r i c 
g e n e r a t o r s hav ing e x t e n s i o n l i g h t s . (The use o f p o r t a b l e equipment 
i s c o n s i d e r e d as an a d v a n t a g e b e c a u s e i t can be t r a n s f e r r e d from one 
t ruck to a n o t h e r . ) Where equipment i s p u r c h a s e d as a p a r t o f a t r u c k , 
i t shou ld be i n c l u d e d in the t r u c k s p e c i f i c a t i o n . Compartments , h o l d e r s , 
b r a c k e t s , e t c . , shou ld be d e s i g n e d so that the equipment w i l l be h e l d 
f i r m l y in p l a c e under o p e r a t i n g c o n d i t i o n s and be r e a d i l y removed 
f o r u s e . * 
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* a . M i s c e l l a n e o u s T o o l s and A c c e s s o r i e s . A t l e a s t one s e t o f the 
f o l l o w i n g items p e r f i r e department : S l e d g e hammer, 8-pound s i z e ; 
s h o v e l , D - h a n d l e type w i t h round p o i n t ; p i k e p o l e , 1 2 - f e e t l o n g ; 
c r o w b a r , p i n c h p o i n t t y p e , 5 - f e e t l o n g ; a d j u s t a b l e type h y d r a n t 
wrench; spanner wrench and hose c o u p l i n g wrench; and an e x t e n s i o n 
l a d d e r , 2 - s e c t i o n t y p e , c a p a b l e o f b e i n g extended 18 f e e t ; o r a 
f l a t type s t ep l a d d e r 18 f e e t l o n g p r e f e r a b l y o f l i g h t - w e i g h t 
a l l o y , 24 - inches w i d e . 

b . F o r c i b l e e n t r y equipment . 

1/ 
( 1 ) A s e t p e r f i r e department c o n t a i n i n g o n e - each o f the f o l l o w i n g 

f o r c i b l e e n t r y t o o l s s e c u r e l y packaged f o r easy i d e n t i f i c a t i o n 
and ready a c c e s s to each i tem: B o l t c u t t e r , 36 inches l o n g , 
9/16 inch c u t t i n g c a p a c i t y ; w r e c k i n g b a r , gooseneck type w i t h 
c l a w ; c o l d c h i s e l , 8x1 i n c h ; c u t t e r , a i r c r a f t c a b l e ( A i r c r a f t 
Too l Company AT-501C, o r e q u a l ; s c r e w d r i v e r , b l a d e type 8x3/16 
i n c h ; s c r e w d r i v e r s , p h i l l i p t y p e , s i z e s 2 o r 3 ( t w o ) ; s c r e w ­
d r i v e r , d o u b l e g r i p t y p e , 18x1/2 i n c h ; hacksaw, p i s t o l g r i p 
t y p e , 12 - inch w i t h one dozen a s s o r t e d b l a d e s ; sheetmeta l 
s h e a r s ; f a s t e n i n g t o o l s (DZUS k e y s ) f o r a i r c r a f t a c c e s s p a n e l s 
( t w o ) ; "V" b l a d e r e s c u e k n i f e ( W . S . D a r l e y & C o . , #RN-2 o r 
e q u a l ) ; s p a r e b l a d e s f o r r e s c u e k n i f e ( s i x ) ; a x e , hand t y p e , 
meta l c u t t i n g w i t h i n s u l a t e d h a n d l e s ; p l i e r s , l i n e m a n ' s t y p e , 
8 inches l o n g , i n s u l a t e d h a n d l e s ; a b a l l peen hammer, lfe 
pound s i z e ; s i x r e p a i r p l u g s - - w o o d a n d / o r r u b b e r ; and f e l t 
pads 30 inches x 30 inches x 1/4 inch ( t w o ) . 

( 2 ) A i r o p e r a t e d meta l c h i s e l — m a y be o p e r a t e d by the use o f 
b o t t l e s d e s i g n e d f o r b r e a t h i n g equipment ( o n e p e r f i r e 
d e p a r t m e n t ) . 

( 3 ) H y d r a u l i c r e s c u e k i t ( f o r c i n g t o o l ) ( o n e p e r f i r e d e p a r t m e n t ) . 

( 4 ) P o r t a b l e , m e t a l - c u t t i n g , c i r c u l a r type saw, o f g a s o l i n e - d r i v e n 
eng ine type ( a t l e a s t one p e r f i r e d e p a r t m e n t ) . 

c . Emergency L i g h t i n g Equipment . L a n t e r n , e l e c t r i c hand type w i t h 6 - v o l t 
dry c e l l b a t t e r y ( t w o p e r c r a s h t r u c k ) ; f l a s h l i g h t , 2 - c e l l e x p l o s i o n 
p r o o f type ( o n e p e r c r a s h t r u c k ) ; p o r t a b l e , e l e c t r i c g e n e r a t o r / 
a l t e r n a t o r u n i t g a s o l i n e e n g i n e d r i v e n , h a v i n g f e a t u r e s s i m i l a r to 
the f o l l o w i n g : 3,000 w a t t , 25 ampere r a t i n g , o u t p u t o f 120 and 240 
v o l t s , 60 c y c l e , s i n g l e p h a s e ; 120 and 240 v o l t o u t l e t s ; g o v e r n o r ; 
r a d i o i n t e r f e r e n c e s u p p r e s s i o n d e v i c e ; two, p o r t a b l e 500 w a t t , 115 
v o l t f l o o d l i g h t s , each e q u i p p e d w i t h e x t e n s i o n c a b l e s 100 f e e t long 
w i t h r e e l s ( o n e u n i t p e r f i r e d e p a r t m e n t . ) * 

U n l e s s a d i f f e r e n t number i s shown i n p a r e n t h e s i s f o l l o w i n g the i t em. 
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* d . S a f e t y and E x t i n g u i s h i n g Equipment . B r e a t h i n g equ ipment , p r e f e r -
a b l y o f compressed a i r type ( o n e f o r each c r e w p o s i t i o n on each 
c r a s h t r u c k ) ; d r y chemica l e x t i n g u i s h e r s h a v i n g a minimum UL r a t i n g 
o f 80:BC ( two p e r c r a s h t r u c k ) ; smoke e j e c t o r , d e s i g n e d f o r e x h a u s t ­
ing smoke from e n c l o s e d s p a c e s , and u s a b l e f o r c o o l i n g ho t a i r c r a f t 
b r a k e s ( o n e p e r f i r e d e p a r t m e n t ) ; f i r s t - a i d k i t , a p p r o p r i a t e f o r 
c r a s h truck c r e w s , 1 0 - p e r s o n u n i t s i z e ( o n e p e r c r a s h t r u c k ) . ft 

10. SUPPLIES OF EXTINGUISHING AGENTS. 

a . Each t r u c k , when p u r c h a s e d , s h o u l d be e q u i p p e d w i t h i t s d e s i g n 
c a p a c i t y of e x t i n g u i s h i n g a g e n t s . 

b . For o p e r a t i n g and t r a i n i n g p u r p o s e s , a i r p o r t s s h o u l d a l s o p r o v i d e : 

( 1 ) Twice the q u a n t i t y o f a g e n t s c a r r i e d on each t r u c k - -
a v a i l a b l e in the f i r e s t a t i o n . 

( 2 ) A s u p p l y o f p r o t e i n foam l i q u i d c o n c e n t r a t e where the 
foaming o f runways i s c o n t e m p l a t e d . 

( 3 ) A supp ly o f a g e n t s to be used f o r t r a i n i n g . 

11. COMMUNICATIONS EQUIPMENT. Each a i r p o r t f i r e t r u c k when p u r c h a s e d , 
should be p r o v i d e d w i t h a two-way r a d i o e q u i p p e d f o r communicating 
w i t h the FAA c o n t r o l tower o r o t h e r a u t h o r i t y as i n d i c a t e d i n 
AC 150/5210-7A. 

?2. FIRE FIGHTER PROTECTIVE EQUIPMENT. * 

a . P r o x i m i t y s u i t s have b o t h i n s u l a t i o n and h e a t r e f l e c t i v e 
q u a l i t i e s . The r e f l e c t i v e m a t e r i a l i s d e s i g n e d to p r o t e c t 
the w e a r e r a g a i n s t i n f r a - r e d l i g h t g i v e n o f f by f i r e and a r e 
thus recommended a s p r e f e r a b l e i t e m s . P r o x i m i t y s u i t s a r e c o s t l y , 
b u t they p r o v i d e e f f e c t i v e p r o t e c t i o n a g a i n s t the r a d i a n t h e a t 
o f a i r c r a f t f i r e s and c o n s i s t o f : 

( 1 ) C o a t 

( 2 ) T r o u s e r s 

( 3 ) Boots 

( 4 ) G l o v e s 

( 5 ) Helmet and hood 
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b . Entry s u i t s a r e d e s i g n e d f o r an extreme environment such as that 
e x i s t i n g w i t h i n f l a m e s . There has been g e n e r a l agreement among 
u s e r s t h a t r e s c u e o p e r a t i o n s cou ld not be executed under such 
extreme c o n d i t i o n s , and t h e r e f o r e the e n t r y s u i t s a r e not con­
s i d e r e d a p p r o p r i a t e f o r a i r p o r t f i r e d e p a r t m e n t s . 

c . As the name i m p l i e s , p r o x i m i t y s u i t s a r e in tended to p r o t e c t 
c r a s h crews in c l o s e p r o x i m i t y to f lames and heat g i v e n o f f by a i r ­
c r a f t f u e l f i r e s . The p r o x i m i t y c o a t s and t r o u s e r s a r e d e s i g n e d 
to be worn over o t h e r c l o t h i n g , sych as d u n g a r e e s . E x p e r i e n c e 
i n d i c a t e s that c r a s h crews s h o u l d wear the complete s u i t s during, 
a i r c r a f t f i r e f i g h t i n g o p e r a t i o n s . In a d d i t i o n , to a s s u r e a d e ­
quate hea t p r o t e c t i o n , these s u i t s s h o u l d never be worn w i t h o u t 
the l i n e r s . Each crew member s h o u l d , however , r e a l i z e the l i m i ­
t a t i o n s of t h i s or any o t h e r c l o t h i n g so that he w i l l not expose 
h imse l f to an u n s a f e environment w i t h i n a f i r e . •> 

d . The v a l u e of p r o x i m i t y s u i t s in r e s c u e o p e r a t i o n s s h o u l d a l s o be 
r e a l i z e d . From s t u d i e s of persons in s i t u a t i o n s surrounded by 
f i r e , i t was noted t h a t the f e e l i n g of f a c i a l pa in was a p p a r e n t l y 
s t r o n g enough to d e l a y i n d i v i d u a l s from t a k i n g p r e v e n t i v e measures 
to e s c a p e from the f i r e . From such c i r c u m s t a n c e s , i t has been 
assumed t h a t p r o t e c t i o n of the s k i n a g a i n s t pa in i s as important 
as p r o t e c t i o n a g a i n s t b u r n s . 

e . The p r o x i m i t y t r o u s e r s a r e d e s i g n e d to be worn over r e g u l a r f i r e ­
men's r u b b e r b o o t s . The t r o u s e r s s h o u l d not be tucked i n t o these 
b o o t s . Normal wear s u b j e c t s t h i s c l o t h i n g to g r e a s e s t a i n s , foam 
and v a r i o u s chemica l s used in f i r e e x t i n g u i s h i n g a g e n t s . T h e r e f o r e , 
p r o x i m i t y s u i t s s h o u l d be c l e a n e d a f t e r use to ma in ta in t h e i r 
r e f l e c t i v i t y and they shou ld be r e p l a c e d i f t o r n , cracked or 
damaged beyond b e i n g patched o r mended a c c o r d i n g to the manu­
f a c t u r e r s ' i n s t r u c t i o n s . 

( 1 ) O v e r a l l ranges of garment s i z e s . 

Item Lower Ran^e 

Coats 
T r o u s e r s 
C l o v e s 

Smal l 

34-36 
28-31 

X 

Medium 

38-40 
12-35 

X 

Upper Range 

L a r g e E x t r a L a r g e 

42-44 
36-39 

X 

46-48 
40-43 

1/ The p r o x i m i t y hoods a r e a d j u s t a b l e and the r e g u l a r f i r e m e n ' s 
r u b b e r b o o t s a r e comparab le w i t h shoe s i / , e s . 
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( 2 ) These s i z e s a r e r e g a r d e d by the garment i n d u s t r y as s t a n ­
d a r d f o r a luu i in ized p r o x i m i t y c l o t h i n g . The l o w e r r a n g e 
s i z e s a r e g e n e r a l l y found t o be i n t e r c h a n g e a b l e be tween 
crew members o f s m a l l and medium b u i l d - s o t h a t persons 
who work on a l t e r n a t e s h i f t s can u s e one s u i t . I t i s 
a l s o assumed t h a t l a r & e and e x t r a l a r g e , crew members 
can a l t e r n a t e l y use one s u i t in the upper r a n g e s i z e . 
However , f o r h y g i e n i c r e a s o n s , i t i s not c o n s i d e r e d good 
p r a c t i c e to exchange b o o t s . * 
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CHAPTER 3 . AIRCRAFT FIRE FIGHTING AND RESCUE 
SYSTEM NEEDS FOR AIRPORTS SERVING 
GENERAL AVIATION AIRCRAFT 

13. SCOPE• T h i s c h a p t e r c o n t a i n s recommended s c a l e s o f p r o t e c t i o n f o r 
a system o f a i r p o r t f i r e f i g h t i n g and r e s c u e s e r v i c e s f o r g e n e r a l 

14. SYSTEM NEEDS. S i m i l a r to t h a t o u t l i n e d i n C h a p t e r 2 , t h i s system 
i s comprised o f communications equ ipment , f i r e t rucks and e x t i n g u i s h i n g 
a g e n t s , m i s c e l l a n e o u s s a f e t y equipment and f i r e f i g h t e r p r o t e c t i v e 
c l o t h i n g . T h e r e f o r e , a i r p o r t f i r e t r u c k s s h o u l d be p u r c h a s e d on a 
b a s i s o f o b t a i n i n g a complete and w o r k a b l e system i n c l u d i n g : 

a . The q u a n t i t i e s o f e x t i n g u i s h i n g a g e n t s s p e c i f i e d f o r the 
a p p l i c a b l e i n d e x ; and 

b . The a i r c r a f t r e s c u e and s a f e t y equipment needs to compri se a 
subsystem on the c r a s h t r u c k s such a s those o u t l i n e d i n 
p a r a g r a p h s 9 through 12, 

15. AIRPORT CATEGORIES. 

a . These a i r p o r t s a r e d i v i d e d i n t o two i n d e x e s a s d e s c r i b e d 
i n p a r a g r a p h 16, 

b . These a i r p o r t Indexes were a r r i v e d a t b a s i c a l l y by u s i n g the 
method d e s c r i b e d i n P a r t 139 .49 . D i f f e r e n c e s have been made 
between the two methods by c o n s i d e r i n g a n n u a l d e p a r t u r e s i n 
t h i s g u i d a n c e whereas the P a r t 139.49 i n d e x e s a r e b a s e d on 
d a i l y d e p a r t u r e s . Annual d e p a r t u r e s w e r e used because t h i s 
c h a p t e r d e a l s p r i m a r i l y w i t h a i r c r a f t o p e r a t i o n s which a r e 
no t g e n e r a l l y r e c o r d e d . T h i s method g i v e s a b r o a d e r b a s i s 
f o r the e s t i m a t i o n o f d e p a r t u r e s . 

c . The ICAO RFFP I I u s e d a s l i g h t l y d i f f e r e n t method than the U . S . 
f o r d e t e r m i n i n g the i n d e x and the p r i n c i p l e a i r c r a f t , b u t the 
r e s u l t s a r e s i m i l a r . The d e p a r t u r e f a c t o r used to e s t a b l i s h 
indexes i s o n l y i n d i r e c t l y r e l a t e d to the t o t a l o p e r a t i o n s a t 
a i r p o r t s , i t i s n o t a method o f d e t e r m i n i n g a r i s k f a c t o r . I t 
i n d i c a t e s the most r e p r e s e n t a t i v e type o f a i r c r a f t u s i n g the 
a i r p o r t , upon which the l e v e l o f p r o t e c t i o n can b e b a s e d . 

a v i a t i o n . 
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16. GENERAL INDEXES. 

Airport Departure Situations Applicable Index i' 
I 2 

a. Airports having at least 1825 annual X 
departures of aircraft more than 30 feet 
but not more than 45 feet long. 

b. Airports having at least 1825 annual X 
departures of aircraft more than 45 feet 
but not more than 60 feet long. 

Note — On general aviation airports having operations involving 
aircraft more than 60 feet long, the scales of protection 
should be determined by using the applicable information In 
Chapter 2, and the aircraft index breakdown in AC 150/5210-12, 
Fire and Rescue Service for Certificated Airports. 
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17. TABLE 3. AIRCRAFT DIMENSIONS THEORETICAL CRITICAL AND PRACTICAL FIRE 
AREAS FOR GENERAL AVIATION AIRCRAFT. 

1 
Index 

Data on Aircraft Length 
2 

Lower 
Limit 
TFtTF 

3 
Upper 
Limit 
TFtT7 

4 
Average 
Length 
TFTUT" 

30 

45 

45 

60 

38 

53 

5 
Average 
Width of 
Fuselage 
(Ft.) 

6 

10 

1/ 
Theoretical-' 
Critical Fire 
Area 
(Sq. Ft.) 
/Col. 4 X 
T40 + Col.5^7 

1,748 

2,650 

Practical 
Fire Area 
(Sq. Ft.) 
(.67 x Col.6) 

1,171 

1,775 

II 
Based on the following formula: 

TC - L x (40 + w) when L is less than 65 feet 

where TC - the theoretical critical fire area 

L » the average length of the aircraft 

w = the average width of the aircraft fuselage 

18. TABLE 4. SCALES OF PROTECTION FOR GENERAL AVIATION AIRCRAFT. 

Primary Agents 
AFFF OR Protein Foam 

5 
Index Water for Solution Water for 

foam pro- application foam pro­
duction rate duction 

H w (QL) (of 

2 

190 

310 

150 

230 

290 

490 

Solution 
application 
rate 
(g.p.ro.) 

230 

350 

Supple­
mentary 
Agent 

Dry 
Chemical 
Powders 
(Pounds) 

300 

400 

7 
Number 
of 
Vehicles 

y Rounded off to the nearest 10 gallons. For practical application, the 
quantities in Columns 2 and 4 should be adjusted to coincide with 
conventional water tanks of 200, 300 and 500 gallon capacities. 

Chap 3 
Par 17 Page 15 



AC 150/5210-6B 

a . G e n e r a l Index #1 i n v o l v i n g a i r c r a f t A i r c r a f t 
more than 30 f e e t , b u t no t more than Length 
45 f e e t long ( F e e t ) 

Beech G50 Twin-Bonan2a 32 

Beech Queen A i r 33 

Beech E18 S Super 18 35 

A e r o , 560E Commander 35 

Beech , King A i r 35 

de H a v i l l a n d 104 S e r i e s 1 39 

SC-7 Skywagon 40 

Twin S t a l l i o n H-1201 41 

Cessna C i t a t i o n 44 

N o r t h American S a b r e l i n e r 44 

Beech 99 45 

b . G e n e r a l I n d e x #2 i n v o l v i n g a i r c r a f t 
more than 45 f e e t , but no t more than 
60 f e e t long 

J e t l i n e r 600 47 

L e a r j e t Model 25B 48 

Super Turbo 18 48 

de H a v i l l a n d DHC-6 Twin O t t e r 50 

J e t Commander 51 

J e t F a l c o n 56 

M e r l i n 4 SA226AT 59 

- For a more d e t a i l e d l i s t i n g see AC 150/5325-5A. 
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CHAPTER 4. GUIDANCE ON EXTINGUISHING AGENTS AND 
QUALITY CONTROL 

20. CURRENTLY USED AND AVAILABLE PRIMARY AGENTS. Foam used f o r e x t i n g u i s h ­
ing a i r c r a f t f i r e s shou ld c o n s i s t o f an a g g r e g a t i o n o f b u b b l e s of a 
lower s p e c i f i c g r a v i t y than t h a t o f h y d r o c a r b o n f u e l s o r w a t e r w i t h 
s t r o n g c o h e s i v e q u a l i t i e s and c a p a b l e of c o v e r i n g and c l i n g i n g to 
v e r t i c a l o r h o r i z o n t a l s u r f a c e s . Aqueous foam c o o l s hot s u r f a c e s 
by i t s h i g h w a t e r r e t e n t i o n a b i l i t y and must f l o w f r e e l y o v e r a 
b u r n i n g l i q u i d s u r f a c e to form a tough , a i r - e x c l u d i n g b l a n k e t that 
s e a l s o f f v o l a t i l e f lammable v a p o r s from a c c e s s to a i r o r oxygen . 
Good q u a l i t y foam should be dense and l o n g l a s t i n g , c a p a b l e o f 
r e s i s t i n g d i s r u p t i o n by wind o r d r a f t and s t a b l e to i n t e n s e thermal 
r a d i a t i o n and c a p a b l e o f r e - s e a l i n g i n e v e n t o f mechanica l r u p t u r e 
o f an e s t a b l i s h e d b l a n k e t . A b r i e f d e s c r i p t i o n o f three types p f 
foam i s c o n t a i n e d b e l o w : 

a . P r o t e i n Foam l i q u i d c o n c e n t r a t e s c o n s i s t p r i m a r i l y of h y d r o l y s i s 
p r o d u c t s o f v a r i o u s p r o t e i n a c e o u s m a t e r i a l s . They a l s o c o n t a i n 
s t a b i l i z i n g a d d i t i v e s and i n h i b i t o r s to p r o t e c t a g a i n s t f r e e z i n g , 
to p r e v e n t c o r r o s i o n o f equipment and c o n t a i n e r s , to r e s i s t b a c t e ­
r i a l d e c o m p o s i t i o n , to c o n t r o l v i s c o s i t y and to a s s u r e r e a d i n e s s 
f o r use i n e m e r g e n c i e s . The m a n u f a c t u r e r o f the foam-making 
equipment shou ld be c o n s u l t e d as to the p r o p e r s e t t i n g o f m e t e r i n g 
d e v i c e s f o r the foam l i q u i d c o n c e n t r a t e to be used in a t r u c k . 
Foam l i q u i d s o f d i f f e r e n t types o r d i f f e r e n t m a n u f a c t u r e r s should 
not be mixed u n l e s s i t i s de termined t h a t they, a r e c o m p l e t e l y 
i n t e r c h a n g e a b l e . Most p r o t e i n foam i s no t c o m p a t i b l e w i t h most 
dry chemica l p o w d e r s , but c o m p a t i b i l i t y can be a t t a i n e d by u s i n g 
a d r y chemica l l i s t e d a s such and in tended f o r d u a l u s e . 

b . Aqueous F i l m Forming Foam ( A F F F ) c o n s i s t s o f a s o l u t i o n of 
p e r f l u o r i n a t e d s u r f a c t a n t ( s ) w i t h a foam s t a b i l i z e r , s u i t a b l e 
f r e e z i n g p o i n t d e p r e s s a n t s and v i s c o s i t y c o n t r o l a g e n t s . As 
i n d i c a t e d f o r p r o t e i n foam, the m a n u f a c t u r e r of the foam making 
equipment should be c o n s u l t e d a s to the c o r r e c t s e t t i n g of m e t e r i n g 
d e v i c e s f o r d i s p e n s i n g the AFFF c o n c e n t r a t e . For use o f AFFF w i t h 
a s a l t w a t e r system, the m a n u f a c t u r e r shou ld a l s o be c o n s u l t e d . 
The AFFF a c t s both a s a b a r r i e r to e x c l u d e a i r o r oxygen and in 
a d d i t i o n p r o d u c e s an aqueous f i l m on the f u e l s u r f a c e c a p a b l e o f 
s u p p r e s s i n g the e v o l u t i o n of f u e l v a p o r s . I d e a l l y , the foam 
b l a n k e t produced by the AFFF shou ld be o f s u f f i c i e n t th i ckness 
so a s to be v i s i b l e b e f o r e f i r e f i g h t e r s p l a c e r e l i a n c e on i t s 
e f f e c t i v e n e s s as a v a p o r s u p p r e s s a n t . AFFF c o n c e n t r a t e s a r e 
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n o r m a l l y used I n c o n v e n t i o n a l foam-making d e v i c e s s u i t a b l e f o r 
p r o d u c i n g p r o t e i n foams , b u t the equipment s h o u l d n o t be c o n v e r t e d 
f o r AFFF u s e w i t h o u t c o n s u l t a t i o n w i t h the m a n u f a c t u r e r o f the 
equipment . I n a d d i t i o n , the f l u s h i n g p r o c e d u r e s o u t l i n e d b e l o w 
a r e s u g g e s t e d a t the time o f such a c o n v e r s i o n : 

( 1 ) Remove a l l p r o t e i n foam by d i s c h a r g i n g i t through a l l t u r r e t s 
and n o z z l e s o f the f i r e f i g h t i n g system; 

( 2 ) F l u s h the system w i t h f r e s h w a t e r by d i s c h a r g i n g i t through 
the f i r e system u n t i l the w a t e r i s c l e a r ; and 

( 3 ) R e f i l l the tanks w i t h AFFF and w a t e r and p l a c e the t r u c k i n 
s e r v i c e . A f t e r a b o u t 10 d a y s , d r a i n the AFFF from the tank 
and f l u s h the f i r e f i g h t i n g sys tem, then r e p l a c e the AFFF 
and w a t e r - - p l a c i n g the t r u c k back in s e r v i c e . 

c . The c o m p a t i b i l i t y o f AFFF makes i t s u i t a b l e f o r use w i t h a l l 
t,_..i.eiitly a v a i l a b l e d r y chemical powders and thus a d a p t a b l e 
f o r combined u s e . P r o t e i n and f l u o r o p r o t e i n foam c o n c e n t r a t e s 
a r e no t c o m p a t i b l e w i t h AFFF c o n c e n t r a t e s and s h o u l d n o t be 
p r e - m i x e d , a l t h o u g h foams s e p a r a t e l y g e n e r a t e d w i t h these 
c o n c e n t r a t e s a r e c o m p a t i b l e and can be a p p l i e d to a f i r e i n 
sequence o r s i m u l t a n e o u s l y , 

d , F l u o r o p r o t e i n Foam f a l l s b r o a d l y i n t o two s u b - t y p e s , one o f which 
has c o n c e n t r a t i o n s o f a s y n t h e t i c f l u o r i n a t e d s u r f a c t a n t f o r 
the purpose o f p r o v i d i n g r e s i s t a n c e to breakdown by d r y chemica l 
p o w d e r s . The o t h e r type has c o n c e n t r a t i o n s o f a s u r f a c t a n t 
s u f f i c i e n t to produce an aqueous f i l m on the s u r f a c e o f h y d r o ­
c a r b o n f u e l s . Both types can be used to produce s u i t a b l e foam, 
b u t the m a n u f a c t u r e r o f the foam-making equipment s h o u l d b e 
c o n s u l t e d a s to the c o r r e c t c o n c e n t r a t e to be used i n any 
p a r t i c u l a r system ( t h e p r o p o r t i o n e r s i n s t a l l e d must be 
p r o p e r l y d e s i g n e d a n d / o r s e t f o r the c o n c e n t r a t e b e i n g u s e d ) . 
Foam l i q u i d c o n c e n t r a t e s o f d i f f e r e n t types o r d i f f e r e n t manu­
f a c t u r e shou ld no t be mixed u n l e s s i t i s e s t a b l i s h e d t h a t they 
a r e c o m p l e t e l y i n t e r c h a n g e a b l e . The c o m p a t i b i l i t y o f these foams 
w i t h any d r y chemica l a g e n t i n t e n d e d f o r use on a f i r e i n sequence 
o r s i m u l t a n e o u s l y , s h o u l d be e s t a b l i s h e d by t e s t , a l t h o u g h such 
foams a r e known to be c o m p a t i b l e w i t h a l l c u r r e n t l y a v a i l a b l e d r y 
chemica l p o w d e r s . 

Page 18 
Chap 4 
P a r 20 



26 Jan 73 AC 150/5210-6B 

21 . CURRENTLY USED AND AVAILABLE SUPPLEMENTARY AGENTS. T h i s c l a s s of 
compounds i n c l u d e s d r y chemica l p o w d e r s , l i q u i d v a p o r i z i n g a g e n t s 
( h a l o c a r b o n s ) and magnesium f i r e e x t i n g u i s h i n g a g e n t s . They a r e 
employed e i t h e r s i n g l y o r i n combinat ion w i t h foam to a c c o m p l i s h 
p a r t i c u l a r j o b s in a i r c r a f t f i r e f i g h t i n g o p e r a t i o n s . 

a . Dry Chemical P o w d e r s . E x p e r i m e n t a l d a t a d e v e l o p e d from l a r g e 
outdoor f r e e b u r n i n g p o o l f i r e s have i n d i c a t e d t h a t no g r e a t 
d i f f e r e n c e s e x i s t between d r y chemica l powders as a g r o u p . As a 
r e s u l t , a g e n e r a l e q u i v a l e n c y o f d r y chemica l powders and p r o t e i n 
foam o f 1:1 on a w e i g h t b a s i s has been recommended. A l t h o u g h 
h i g h e r e f f i c i e n c y r a t i o s o f i n d i v i d u a l a g e n t s e x i s t , much of t h i s 
advantage i s l o s t when used under s i m u l a t e d and a c t u a l r e s c u e 
c o n d i t i o n s . High wind i s a p a r t i c u l a r l y important f a c t o r i n 
r e d u c i n g the e f f i c i e n c y o f p o w d e r s . I n v i e w o f these d a t a , 
f o r s u b s t i t u t i o n p u r p o s e s , 8 pounds o f d r y chemica l powder 
a r e c o n s i d e r e d a s e q u i v a l e n t to 1 U . S . g a l l o n o f w a t e r f o r 
p r o t e i n foam. However , an e x c e p t i o n to t h i s e q u i v a l e n c y has 
been made a s noted i n AC 150/5210-12 which p e r m i t s the s u b ­
s t i t u t i o n o f p o t a s s i u m base chemica l f o r the sodium b i c a r b o n a t e 
base on a 9:10 r a t i o . I n t h i s c a s e , e q u i v a l e n c y o f the powder 
to w a t e r i s 7 pounds to one g a l l o n . 

b . H a l o c a r b o n s . The f i r e f i g h t i n g e f f e c t i v e n e s s o f the h a l o c a r b o n s 
i s dependent to a l a r g e e x t e n t on the b o i l i n g p o i n t o f the l i q u i d 
a g e n t . C u r r e n t u sage o f the h a l o c a r b o n s i n c l u d e s b r o m o c h l o r o -
methane ( C B ) ( H a l o n 1 0 1 1 ) , b r o m o c h l o r o d i f l u o r o m e t h a n e ( H a l o n 1 2 1 1 ) , 
d i b r o m o t e t r a f l u o r o e t h a n e ( H a l o n 2402) and b r o m o t r i f l u o r o m e t h a n e 
( H a l o n 1 3 0 1 ) . H a l o c a r b o n s 1011, 1211, and 2402 a r e e f f e c t i v e 
in o u t d o o r env ironmenta l c o n d i t i o n s because they can be d i s p e n s e d 
as a l i q u i d v a p o r . Gaseous a g e n t s such as Ha lon 1301 a r e most 
e f f e c t i v e I n c o n f i n e d a r e a s o r where d r a f t s and wind c o n d i t i o n s 
a r e m i n i m a l . L a r g e s c a l e f i r e e x t i n g u i s h i n g exper iments u s i n g 
a i r c r a f t f u e l s i n d i c a t e t h a t Ha lons 1011, 1211, and 2402 can be 
g i v e n the same e q u i v a l e n c y f a c t o r as t h a t f o r d r y chemica l powder 
and p r o t e i n foam namely a 1 to 1 r a t i o on a w e i g h t b a s i s . 

c . Carbon d i o x i d e . T e s t s a l s o show t h a t low p r e s s u r e C0o i s more 
e f f e c t i v e i n a i r c r a f t r e s c u e and f i r e f i g h t i n g o p e r a t i o n s than 
h igh p r e s s u r e CO . The t e s t s f u r t h e r i n d i c a t e t h a t CO can be 
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g i v e n p a r i t y w i t h d r y chemica l powder on the b a s i s of 4 .4 poundr 
o- C O 2 gas p e r 2.2 pounds of d r y c h e m i c a l . ( E x c e p t ' f o r 
po tas s ium b a s e d r y c h e m i c a l - - r e q u i r i n g 10 p e r c e n t l e s s . ) 

22 . EQUIVALENCY RATINGS OF AGENTS AND SUBSTITUTION. T h i s c h a p t e r c o n t a i n s 
f a c t o r s on e q u i v a l e n c y which w e r e d e v e l o p e d f o r p r a c t i c a l a p p l i c a t i o n 
to : de termine the i n d i v i d u a l q u a n t i t i e s o f a g e n t s needed when both 
p r o t e i n foam and AFFF a r e used on an a i r p o r t ; and de termine an 
e q u i v a l e n t l e v e l o f s a f e t y on a i r p o r t s when one a g e n t i s s u b s t i t u t e d 
f o r a n o t h e r . 

a . The Use of b o t h P r o t e i n Foam and AFFF. When b o t h o f these a g e n t s 
a r e to be used a t the same a i r p o r t , the t o t a l q u a n t i t y o f w a t e r 
to be p r o v i d e d s h o u l d f i r s t be b a s e d on the q u a n t i t y needed i f 
o n l y p r o t e i n foam was u s e d — t h e n r e d u c e t h i s q u a n t i t y on a r a t i o 
o f 3 to 2 g a l l o n s o f w a b e r to be p r o v i d e d f o r AFFF. ( M u l t i p l y by 
0.67 as shown i n p a r a g r a p h d ( 9 ) b e l o w . ) 

b . U n i t s . 

( 1 ) Water w e i g h s 8 .33 pounds p e r g a l l o n . 

( 2 ) Chlorobromomethane w e i g h s 16.1 pounds p e r g a l l o n . 

( 3 ) C O 2 ( c a r b o n d i o x i d e ) and d r y chemica l powders a r e 
l i s t e d i n pounds , 

c . Examples o f E q u i v a l e n c y . 

( 1 ) E i g h t pounds o f d r y chemica l powder a r e e q u i v a l e n t to 
1 g a l l o n o f w a t e r f o r p r o t e i n foam. 

( 2 ) One g a l l o n o f CB i s e q u a l to 2 g a l l o n s o f w a t e r , o r 
16 pounds o f d r y chemica l p o w d e r . 

( 3 ) S i x t e e n pounds o f C O 2 e q u a l s 8 pounds o f d r y chemica l 
powder , o r 1 g a l l o n o f w a t e r f o r p r o t e i n foam. 

( 4 ) The most common CB u n i t s a r e p r o v i d e d on U . S . A i r F o r c e 
t rucks i n 20 o r 4 0 - g a l l o n s i z e s . U s i n g the f i g u r e s i n 
p a r a g r a p h ( 2 ) above. , a 4 0 - g a l l o n CB u n i t would be e q u i v a l e n t 
to 640 pounds o f d r y chemica l p o w d e r . 

( 5 ) The most common C O 2 t r u c k s i n c u r r e n t u s e a r e those owned by 
the A i r F o r c e which c a r r y 4000 pounds o f t h i s a g e n t . U s i n g 
the f i g u r e s i n p a r a g r a p h ( 3 ) a b o v e , t h i s q u a n t i t y o f a g e n t 
would be e q u i v a l e n t to 2000 pounds o f d r y chemica l p o w d e r . 
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d . T a b l e 5. F a c t o r s f o r E s t i m a t i n g E q u i v a l e n t L e v e l s o f S a f e t y 
between A g e n t s . / A c r o s s the b o a r d s u b s t i t u t i o n n o t i m p l i e d , 
R'ef, FAR P a r t 139.49(cJ>7. 

To c o n v e r t from 

( 1 ) pounds o f d r y 
chemica l powder 

g a l l o n s o f w a t e r 
f o r p r o t e i n foam 

( 2 ) 

( 3 ) pounds o f C O 2 

( 4 ) g a l l o n s o f w a t e r 
f o r p r o t e i n foam 

( 5 ) pounds o f d r y 
chemica l powder 

( 6 ) pounds o f C O , 

( 7 ) g a l l o n s o f CB 

( 8 ) pounds o f d r y 
chemica l powder 

( 9 ) g a l l o n s o f w a t e r 
f o r p r o t e i n foam 

( 1 0 ) g a l l o n s o f w a t e r 
f o r AFFF 

M u l t i p l y by 

0 .125 

8 . 

0 .0625 

16. 

2 . 

0 . 5 

16. 

0 .0625 

0.67 

1.50 

To de termine the 
e q u i v a l e n t i n 

g a l l o n s o f w a t e r 
f o r p r o t e i n foam 

pounds o f d r y 
chemica l powder 

g a l l o n s o f w a t e r 
f o r p r o t e i n o r 
f l u o r o p r o t e i n foam 

pounds o f C O 2 

pounds o f CO2 

d r y chemica l 
powder 

pounds o f d r y 
chemica l powder 

g a l l o n s o f CB 

g a l l o n s o f w a t e r 
f o r AFFF 

g a l l o n s o f w a t e r 
f o r p r o t e i n foam 
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23. TABLE 6. EXTINGUISHING AGENTS IN USE FOR AIRCRAFT FIRES. 

Situation Agents 

a. S p i l l of Fuel 
without Fire 

AFFF or Protein or 
Fluoroprotein Foam Blanket 
Water Spray Flushing 

b . S p i l l Fire AFFF 
Dry Chemical Powder 
Protein or Fluoroprotein Foam 

c Nacel le Dry Chemical Powder 
Halocarbons 
CO 2 

d. Wheel Fire Dry Chemical Powder 
Halocarbons 

e. Magnesium Fire TEC Magnesium Extinguishing Agent 
Met-L-X extinguishers 

f. F ires in Unoccupied 
enclosed spaces 

c o ? i / 
Halocarbons —l 

Water Spray 

g. Fires in Occupied 
enclosed spaces 

Water Spray 

h. 3-D Exterior Fires 
with S p i l l i n g Fuel 

AFFF, Protein Foam or 
Fluoroprotein Foam in 
combination with dry 
Chemical Powder or 
Halocarbons 

Primari ly intended for appl icat ion outdoors, they a r e , however 
recognized as being e f f ec t ive on f i r e s in unoccupied enclosed 
spaces such as n a c e l l e s . However, because of the ir TOXICITY, 
these agents require tra in ing in use and a p p l i c a t i o n . 
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24. QUALITY CONTROL AND PERFORMANCE. Th i s i n f o r m a t i o n i s in tended to 
a s s u r e that a i r p o r t f i r e t rucks w i t h mounted equipment and e x t i n ­
g u i s h i n g a g e n t s a r e o b t a i n e d on a systems a p p r o a c h b a s i s to q u a l i t y 
c o n t r o l - - w i t h the emphasis on p e r f o r m a n c e . The i n t e n t b e i n g f u r t h e r 
to a s s u r e that o v e r a l l per formance i s emphasized in t ruck s p e c i f i c a ­
t i o n s and purchase documents and that t e s t s a r e made to a s s u r e such 
p e r f o r m a n c e . In t h i s c o n n e c t i o n , the e s t a b l i s h e d r e q u i r e m e n t s f o r 
c r a s h t r u c k s a r e t h a t they meet the performance r e q u i r e m e n t s of FAR 
P a r t 139 .49 . This i n v o l v e s d i s c h a r g e r a t e s and r e s p o n s e time a c c e l e r a ­
t i o n r a t e s . W h i l e i t i s r e c o g n i z e d t h a t a c c e p t a n c e t e s t i n g of e x t i n ­
g u i s h i n g a g e n t s i s n e c e s s a r y , the t e c h n i c a l c h a r a c t e r i s t i c s , q u a l i t y , 
s t a b i l i t y c o m p a t i b i l i t y , e t c . , cannot be de termined d u r i n g such system 
t e s t s o r i o m o n s t r a L i o n s . T h e r e f o r e , a i r p o r t management s h o u l d r e q u e s t 
t h a t p r o s p e c t i v e b i d d e r s o r s u p p l i e r s of f i r e e x t i n g u i s h i n g a g e n t s 
f u r n i s h i n d i c a t i o n of t e s t s on performance and q u a l i t y by a r e c o g n i z e d 
t e s t i n g l a b o r a t o r y . T e c h n i c a l d a t a c o n c e r n i n g e v a l u a t i o n of a g e n t s 
and i n f o r m a t i o n cn the c h a r a c t e r i s t i c s of foam e x t i n g u i s h i n g agents 
and equipment a r e c o n t a i n e d In NFPA N o . 412 . ( R e f e r e n c e 5 c . ) 
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CHAPTER 5 . CRITERIA FOR ALUMINIZED PROXIMITY SUITS 
FOR C I V I L AIRPORT FIRE FIGHTERS 

2 5 • PURPOSE. Th i s c h a p t e r i s in tended as g u i d a n c e f o r a i r p o r t o p e r a t o r s 
to use in o b t a i n i n g c l o t h i n g from o f f - t h e - s h e l f d e s i g n g a r m e n t s . I t 
c o n t a i n s a g e n e r a l d e s c r i p t i o n of p r o x i m i t y s u i t s and r e f e r s to F e d e r a l 
s t a n d a r d s used by m a n u f a c t u r e r s ,in t e s t i n g of the? f a b r i c s i n v o l v e d . 

26 . CLOTHING FABRICS. Three l a y e r s of f a b r i c s a r e a r r a n g e d e s s e n t i a l l y 
in the same manner to form the b a s i c c o n s t r u c t i o n f o r the hoods , coats 
and t r o u s e r s . P r o t e c t i o n i s a t t a i n e d by a combinat ion of heat r e f l e c ­
t i o n and i n s u l a t i o n q u a l i t i e s of the m a t e r i a l as e x p l a i n e d b e l o w : 

a . The o u t e r s h e l l has a r e f l e c t i v e v a c u u m - d e p o s i t e d a lu:ninl?ed 
c o a t i n g w i t h a minimum r e f l e c t i v i t y of 90 p e r c e n t , n;aae of b a s e 
m a t e r i a l ( b e f o r e c o a t i n g ) hav ing a minimum w e i g h t of s i x ounces 
per s q u a r e y a r d . T y p i c a l m a t e r i a l s u s e d in t h i s a p p l i c a t i o n 
i n c l u d e : f i b e r g l a s s , Nomex, D u r e t t e , a s b e s t o s , rayon f i r e r e t a r d -
ant t r e a t e d c e l l u l o s i c s , Kynol and combinat ions of the a b o v e . 

b . A v a p o r b a r r i e r m a t e r i a l i s p r o v i d e d to p r e v e n t the Inward p e n e t r a ­
t i o n o f steam r e s u l t i n g from h i g h thermal e x p o s u r e s . The v a p o r 
b a r r i e r may be .*n i n t e g r a l c o a t i n g on the i n s i d e of s h e l l f a b r i c , 
o r a s e p a r a t e l a y e r of coa ted f a b r i c l o c a t e d beh ind the s h e l l . 
Neoprene coated f a b r i c s a r e amonc, the t y p i c a l m a t e r i a l s b e i n g used 
as v a p o r b a r r i e r s . 

c The i n s u l a t i n g l i n e r s h o u l d be e i t h e r d e t a c h a b l e ( s n a p - i n ) or 
permanent ly a t t a c h e d ( s e w n - i n ) . The l i n e r p r o v i d e s p r o t e c t i o n 
a g a i n s t the t r a n s m i s s i o n of h e a t from f i r e s w i t h a p p r o p r i a t e 
d e s i g n f o r extreme c l i m a t i c c o n d i t i o n s as recommended by the 
m a n u f a c t u r e r . T y p i c a l f a b r i c s used f o r l i n e r s i n c l u d e a q u i l t e d 
d e s i g n ' o f f i b e r g l a s s , neoprene and f l a n n e l , neoprene and n y l o n , 
w o o l , Dacron and Nomex or Kynol b a t t i n g . 

27 , CLOTHING FEATURES• 

a . Sugges t ed d e s i g n f e a t u r e s of garments I n c l u d e wide v i s i o n hoods 
e q u i p p e d w i t h a 'hard cap" and a d j u s t a b l e headband , 'storm f l a p ' 
c l o s u r e s on coat s and a d j u s t a b l e - w a i s t t r o u s e r s equ ipped w i t h 
s u s p e n d e r s . For the purpose o f g e n e r a l i l l u s t r a t i o n , t y p i c a l 
c l o t h i n g items a r e shown in F i g u r e s 1 and 2 of t h i s c h a p t e r . I t 
i s not intended t h a t new garments b e e x a c t d u p l i c a t e s of those 
i l l u s t r a t e d . However , the c o a t s h o u l d be t h i g h l e n g t h ( a p p r o x i ­
mate ly 36 i n c h e s ) to p r o v i d e a d e q u a t e c o v e r a g e w h i l e g i v i n g 
r e a s o n a b l e m a n e u v e r a b i l i t y . 
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b . I n d i c a t i o n s a r e t h a t p r o x i m i t y s u i t s s h o u l d b e l o o s e - f i t t i n g 
to a v o i d h e a t t r a n s m i s s i o n t h r o u g h the m a t e r i a l . From the 
development o f improved f a b r i c s , p r o x i m i t y s u i t s which a r e 
r e l a t i v e l y l i g h t w e i g h t and c o m f o r t a b l e can now b e o b t a i n e d 
from s e v e r a l m a n u f a c t u r e r s . The m a n u f a c t u r i n g s o u r c e s f o r 
t h i s c l o t h i n g may b e o b t a i n e d from l i s t s in the Thomas 
R e g i s t e r and i n the d i r e c t o r y i s s u e o f F i r e E n g i n e e r i n g . 
( R e f e r e n c e p a r a g r a p h 3 1 . ) 

c . The f a c e p i e c e o f hoods a r e g e n e r a l l y made i n the form of a . 
180 d e g r e e a r c . Such a d e s i g n a l l o w s room f o r the use of a 
f u l l - f a c e b r e a t h i n g a p p a r a t u s and the w e a r i n g of e y e g l a s s e s . 

2 8 • LABORATORY TEST DATA. 

The garment m a n u f a c t u r e r s h o u l d b e r e q u e s t e d to make a v a i l a b l e 
f o r the p u r c h a s e r , l a b o r a t o r y t e s t d a t a o r s u p p l i e r s c e r t i f i c a t i o n 
to i n d i c a t e t h a t f a b r i c s used f o r the o u t e r s h e l l and the v a p o r 
b a r r i e r have been s e l e c t e d f o r t h i s purpose and t e s t e d f o r f i r e 
r e s i s t i v i t y and w a t e r p r o o f i n g u n d e r : F e d e r a l S tandard 191, 
" T e x t i l e T e s t Methods , Method 5 9 0 3 . 2 , Flame R e s i s t a n c e of C l o t h ; 
V e r t i c a l ; " and Method 5512, "Water R e s i s t a n c e of Coated C l o t h ; 
High Range , H y d r o s t a t i c M e t h o d . " ( R e f e r e n c e p a r a g r a p h 3 1 . ) 

2 9 . GARMENT S I Z E S . 

Item Range of S i z e s 

Smal l Medium L a r g e E x t r a L a r g e 

Coats 34-36 38-40 42-44 46-48 

T r o u s e r s 28-31 32-35 36-39 40-43 

G l o v e s X X X 

Hoods A d j u s t a b l e 

30 . MANUFACTURERS1 INSTRUCTIONS. 

The m a n u f a c t u r e r s h o u l d b e r e q u e s t e d to f u r n i s h i n s t r u c t i o n s f o r 
s t o r a g e and maintenance of garments as o u t l i n e d b e l o w : 

a . S t o r i n g o f items f o r e f f i c i e n t u s e ; and 

b . r e s t o r i n g , r e p a i r i n g o r p a t c h i n g g a r m e n t s , p lus i n f o r m a t i o n 
on the s o u r c e o f s p e c i a l c h e m i c a l s o r m a t e r i a l s n e c e s s a r y 
f o r t h i s p u r p o s e . 
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c . Touch-up k i t s o f v a p o r i z e d aluminum i n p r e s s u r i z e d cans f o r s u r ­
f a c e r e n e w a l o f worn s p o t s on the a l u m i n l z e d o u t e r s h e l l . 
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BACK VIEW 

FIGURE 2. Illustration of Aluminized Proximity Gloves and Hood 
(shoulder length type) indicating suggested designs 
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