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 c o d e s ,  s tan d ar d s ,  r e c o m m e n d e d  p r ac ti c e s ,  an d  g u i d e s  ( “ N F PA S tan d ar d s ” ) ,  o f wh i c h  th e  d o c u m e n t
c o n tai n e d  h e r e i n  i s  o n e ,  ar e  d e ve l o p e d  th r o u g h  a c o n s e n s u s  s tan d ar d s  d e ve l o p m e n t p r o c e s s  ap p r o ve d  b y th e
Am e r i c an  N ati o n al  S tan d ar d s  I n s ti tu te .  T h i s  p r o c e s s  b r i n g s  to g e th e r  vo l u n te e r s  r e p r e s e n ti n g  var i e d  vi e wp o i n ts
an d  i n te r e s ts  to  ac h i e ve  c o n s e n s u s  o n  fre  an d  o th e r  s afe ty i s s u e s .  Wh i l e  th e  N F PA ad m i n i s te r s  th e  p r o c e s s  an d
e s tab l i s h e s  r u l e s  to  p r o m o te  fai r n e s s  i n  th e  d e ve l o p m e n t o f c o n s e n s u s ,  i t d o e s  n o t i n d e p e n d e n tl y te s t,  e val u ate ,  o r
ve r i fy th e  ac c u r ac y o f an y i n fo r m ati o n  o r  th e  s o u n d n e s s  o f an y j u d g m e n ts  c o n tai n e d  i n  N F PA S tan d ar d s .

T h e  N FPA d i s c l ai m s  l i ab i l i ty fo r  an y p e r s o n al  i n j u r y,  p r o p e r ty,  o r  o th e r  d am ag e s  o f an y n atu r e  wh ats o e ve r,
wh e th e r  s p e c i al ,  i n d i r e c t,  c o n s e q u e n ti al  o r  c o m p e n s ato r y,  d i r e c tl y o r  i n d i r e c tl y r e s u l ti n g  fr o m  th e  p u b l i c ati o n ,  u s e
o f,  o r  r e l i an c e  o n  N F PA S tan d ar d s .  T h e  N F PA al s o  m ake s  n o  g u ar an ty o r  war r an ty as  to  th e  ac c u r ac y o r
c o m p l e te n e s s  o f an y i n fo r m ati o n  p u b l i s h e d  h e r e i n .

I n  i s s u i n g  an d  m aki n g  N F PA S tan d ar d s  avai l ab l e ,  th e  N F PA i s  n o t u n d e r taki n g  to  r e n d e r  p r o fe s s i o n al  o r  o th e r
s e r vi c e s  fo r  o r  o n  b e h al f o f an y p e r s o n  o r  e n ti ty.  N o r  i s  th e  N F PA u n d e r taki n g  to  p e r fo r m  an y d u ty o we d  b y an y
p e r s o n  o r e n ti ty to  s o m e o n e  e l s e .  An yo n e  u s i n g  th i s  d o c u m e n t s h o u l d  r e l y o n  h i s  o r  h e r  o wn  i n d e p e n d e n t
j u d g m e n t o r,  as  ap p r o p r i ate ,  s e e k th e  ad vi c e  o f a c o m p e te n t p r o fe s s i o n al  i n  d e te r m i n i n g  th e  e x e r c i s e  o f
r e as o n ab l e  c ar e  i n  an y g i ve n  c i r c u m s tan c e s .

T h e  N FPA h as  n o  p o we r,  n o r  d o e s  i t u n d e r take ,  to  p o l i c e  o r  e n fo r c e  c o m p l i an c e  wi th  th e  c o n te n ts  o f N F PA
S tan d ar d s .  N o r  d o e s  th e  N F PA l i s t,  c e r ti fy,  te s t,  o r  i n s p e c t p r o d u c ts ,  d e s i g n s ,  o r  i n s tal l ati o n s  fo r  c o m p l i an c e  wi th
th i s  d o c u m e n t.  An y certifcation  o r  o th e r  s tate m e n t o f c o m p l i an c e  wi th  th e  r e q u i r e m e n ts  o f th i s  d o c u m e n t s h al l
n o t b e  attr i b u tab l e  to  th e  N F PA an d  i s  s o l e l y th e  r e s p o n s i b i l i ty o f th e  certifer  o r  m ake r  o f th e  s tate m e n t.

RE VI S I O N  S YM B O L S  I D E N T I FYI N G  C H AN G E S  FRO M  T H E  P RE VI O U S  E D I T I O N

Te x t r e vi s i o n s  ar e  s h ad e d .  A Δ  b e fo r e  a s e c ti o n  n u m b e r  i n d i c ate s  th at wo r d s  wi th i n  th at s e c ti o n  we r e
d e l e te d  an d  a Δ  to  th e  l e ft o f a tab l e  o r  fgure  n u m b e r  i n d i c ate s  a r e vi s i o n  to  an  e x i s ti n g  tab l e  o r
fgure.  Wh e n  a c h ap te r  was  h e avi l y r e vi s e d ,  th e  e n ti r e  c h ap te r  i s  m ar ke d  th r o u g h o u t wi th  th e  Δ

s ym b o l .  Wh e r e  o n e  o r  m o r e  s e c ti o n s  we r e  d e l e te d ,  a •  i s  p l ac e d  b e twe e n  th e  r e m ai n i n g  s e c ti o n s .
C h ap te r s ,  an n e x e s ,  s e c ti o n s ,  fgures,  an d  tab l e s  th at ar e  n e w ar e  i n d i c ate d  wi th  an  N.

N o te  th at th e s e  i n d i c ato r s  ar e  a g u i d e .  Re ar r an g e m e n t o f s e c ti o n s  m ay n o t b e  c ap tu r e d  i n  th e
m ar ku p ,  b u t u s e r s  c an  vi e w c o m p l e te  r e vi s i o n  d e tai l s  i n  th e  F i r s t an d  S e c o n d  D r aft Re p o r ts  l o c ate d  i n
th e  ar c h i ve d  r e vi s i o n  i n fo r m ati o n  s e c ti o n  o f e ac h  c o d e  at www. n fp a. o r g / d o c i n fo .  An y s u b s e q u e n t
c h an g e s  fr o m  th e  N F PA Te c h n i c al  M e e ti n g ,  Te n tati ve  I n te r i m  Am e n d m e n ts ,  an d  E r rata ar e  al s o
l o c ate d  th e r e .

RE M I N D E R:  U P D AT I N G  O F N FPA S TAN D ARD S

U s e r s  o f N F PA c o d e s ,  s tan d ar d s ,  r e c o m m e n d e d  p r ac ti c e s ,  an d  g u i d e s  ( “ N F PA S tan d ar d s ” )  s h o u l d  b e
a war e  th at th e s e  d o c u m e n ts  m ay b e  s u p e r s e d e d  at an y ti m e  b y th e  i s s u an c e  o f a n e w e d i ti o n ,  m ay b e
a m e n d e d  wi th  th e  i s s u an c e  o f Te n tati ve  I n te r i m  Am e n d m e n ts  ( T I As ) ,  o r  b e  c o r r e c te d  b y E r r ata.  I t i s
i n te n d e d  th at th r o u g h  r e g u l ar  r e vi s i o n s  an d  am e n d m e n ts ,  p ar ti c i p an ts  i n  th e  N F PA s tan d ar d s
d e ve l o p m e n t p r o c e s s  c o n s i d e r  th e  th e n -c u r r e n t an d  avai l ab l e  i n fo r m ati o n  o n  i n c i d e n ts ,  m ate r i al s ,
te c h n o l o g i e s ,  i n n o vati o n s ,  an d  m e th o d s  as  th e s e  d e ve l o p  o ve r  ti m e  an d  th at N F PA S tan d ar d s  refect
th i s  c o n s i d e r ati o n .  T h e r e fo r e ,  an y p r e vi o u s  e d i ti o n  o f th i s  d o c u m e n t n o  l o n g e r  r e p r e s e n ts  th e  c u r r e n t
N F PA S tan d ar d  o n  th e  s u b j e c t m atte r  ad d r e s s e d .  N F PA e n c o u r ag e s  th e  u s e  o f th e  m o s t c u r r e n t e d i ti o n
o f an y N F PA S tan d ar d  [ as  i t m ay b e  am e n d e d  b y T I A( s )  o r  E r r ata]  to  take  ad van tag e  o f c u r r e n t
e x p e r i e n c e  an d  u n d e r s tan d i n g .  An  offcial  N F PA S tan d ar d  at an y p o i n t i n  ti m e  c o n s i s ts  o f th e  c u r r e n t
e d i ti o n  o f th e  d o c u m e n t,  i n c l u d i n g  an y i s s u e d  T I As  an d  E r r ata th e n  i n  e ffe c t.

To  d e te r m i n e  wh e th e r  an  N F PA S tan d ar d  h as  b e e n  am e n d e d  th r o u g h  th e  i s s u an c e  o f T I As  o r
c o rr e c te d  b y E r r ata,  vi s i t th e  “ C o d e s  &  S tan d ar d s ”  s e c ti o n  at www. n fp a. o r g .
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U p d ati n g o f N FPA S tan d ard s

U s e r s  o f N F PA c o d e s ,  s tan d ar d s ,  r e c o m m e n d e d  p r a c ti c e s ,  an d  g u i d e s  ( “ N F PA S ta n d a r d s ” )  s h o u l d  b e  awar e  th a t th e s e
d o c u m e n ts  m ay b e  s u p e r s e d e d  at an y ti m e  b y th e  i s s u a n c e  o f a  n e w e d i ti o n ,  m ay b e  am e n d e d  wi th  th e  i s s u an c e  o f Te n ta ti ve
I n te r i m  Am e n d m e n ts  ( T I As ) ,  o r  b e  c o r r e c te d  b y E r r a ta .  I t i s  i n te n d e d  th at th r o u g h  r e gu l ar  r e vi s i o n s  an d  a m e n d m e n ts ,
p arti c i p an ts  i n  th e  N F PA s tan d ar d s  d e ve l o p m e n t p r o c e s s  c o n s i d e r  th e  th e n - c u r r e n t a n d  avai l ab l e  i n fo r m ati o n  o n  i n c i d e n ts ,
m ate r i al s ,  te c h n o l o g i e s ,  i n n o va ti o n s ,  an d  m e th o d s  as  th e s e  d e ve l o p  o ve r  ti m e  a n d  th a t N F PA S tan d ar d s  refect th i s
c o n s i d e r ati o n .  T h e r e fo r e ,  a n y p r e vi o u s  e d i ti o n  o f th i s  d o c u m e n t n o  l o n ge r  r e p r e s e n ts  th e  c u r r e n t N F PA S ta n d a r d  o n  th e
s u b j e c t m a tte r  ad d r e s s e d .  N F PA e n c o u r ag e s  th e  u s e  o f th e  m o s t c u r r e n t e d i ti o n  o f an y N F PA S ta n d ar d  [ as  i t m a y b e  am e n d e d
b y T I A( s )  o r  E r r a ta ]  to  ta ke  a d van tag e  o f c u r r e n t e x p e r i e n c e  a n d  u n d e r s tan d i n g .  An  offcial  N F PA S tan d ar d  a t a n y p o i n t i n
ti m e  c o n s i s ts  o f th e  c u r r e n t e d i ti o n  o f th e  d o c u m e n t,  i n c l u d i n g  an y i s s u e d  T I As  an d  E r r a ta  th e n  i n  e ffe c t.

To  d e te r m i n e  wh e th e r  a n  N F PA S ta n d a r d  h as  b e e n  a m e n d e d  th r o u g h  th e  i s s u a n c e  o f T I As  o r  c o r r e c te d  b y E r r ata,  vi s i t th e
“ C o d e s  &  S tan d ar d s ”  s e c ti o n  a t www. n fp a. o r g .

I n te rp re tati o n s  o f N FPA S tan d ard s

A s tate m e n t,  wr i tte n  o r  o r al ,  th at i s  n o t p r o c e s s e d  i n  ac c o r d an c e  wi th  S e c ti o n  6  o f th e  Re gu l ati o n s  Go ve r n i n g th e
D e ve l o p m e n t o f N F PA S ta n d ar d s  s h a l l  n o t b e  c o n s i d e r e d  th e  offcial  p o s i ti o n  o f N F PA o r  a n y o f i ts  C o m m i tte e s  an d  s h a l l  n o t
b e  c o n s i d e r e d  to  b e ,  n o r  b e  r e l i e d  u p o n  as ,  a F o r m al  I n te r p r e tati o n .

P ate n ts

T h e  N F PA d o e s  n o t ta ke  an y p o s i ti o n  wi th  r e s p e c t to  th e  va l i d i ty o f an y p ate n t r i gh ts  r e fe r e n c e d  i n ,  r e l a te d  to ,  o r  a s s e r te d  i n
c o n n e c ti o n  wi th  a n  N F PA S ta n d a r d .  T h e  u s e r s  o f N F PA S tan d ar d s  b e ar  th e  s o l e  r e s p o n s i b i l i ty fo r  d e te r m i n i n g  th e  val i d i ty o f
a n y s u c h  p a te n t r i g h ts ,  as  we l l  as  th e  r i s k o f i n fr i n g e m e n t o f s u c h  r i g h ts ,  an d  th e  N F PA d i s c l a i m s  l i a b i l i ty fo r  th e  i n fr i n ge m e n t
o f an y p ate n t r e s u l ti n g fr o m  th e  u s e  o f o r  r e l i a n c e  o n  N F PA S tan d a r d s .

N F PA ad h e r e s  to  th e  p o l i c y o f th e  Am e r i c an  N ati o n al  S tan d a r d s  I n s ti tu te  ( AN S I )  r e g ar d i n g th e  i n c l u s i o n  o f p ate n ts  i n
Am e r i c a n  N a ti o n a l  S ta n d ar d s  ( “ th e  AN S I  P a te n t P o l i c y” ) ,  an d  h e r e b y gi ve s  th e  fo l l o wi n g n o ti c e  p u r s u an t to  th a t p o l i c y:

N O T I C E :  T h e  u s e r ’ s  atte n ti o n  i s  c al l e d  to  th e  p o s s i b i l i ty th at c o m p l i a n c e  wi th  a n  N F PA S ta n d ar d  m a y r e q u i r e  u s e  o f an
i n ve n ti o n  c o ve r e d  b y p ate n t r i gh ts .  N F PA take s  n o  p o s i ti o n  as  to  th e  val i d i ty o f a n y s u c h  p a te n t r i g h ts  o r  a s  to  wh e th e r  s u c h
p ate n t r i gh ts  c o n s ti tu te  o r  i n c l u d e  e s s e n ti al  p ate n t c l a i m s  u n d e r  th e  AN S I  P ate n t P o l i c y.  I f,  i n  c o n n e c ti o n  wi th  th e  AN S I  P a te n t
P o l i c y,  a  p ate n t h o l d e r  h as  fled  a  s tate m e n t o f wi l l i n g n e s s  to  g r an t l i c e n s e s  u n d e r  th e s e  r i gh ts  o n  r e a s o n a b l e  an d
n o n d i s c r i m i n a to r y te r m s  an d  c o n d i ti o n s  to  ap p l i c a n ts  d e s i r i n g  to  o b tai n  s u c h  a  l i c e n s e ,  c o p i e s  o f s u c h  fled  s ta te m e n ts  c a n  b e
o b tai n e d ,  o n  r e q u e s t,  fr o m  N F PA.  F o r  fu r th e r  i n fo r m a ti o n ,  c o n ta c t th e  N F PA at th e  a d d r e s s  l i s te d  b e l o w.

L aw an d  Re gu l ati o n s

U s e r s  o f N F PA S ta n d ar d s  s h o u l d  c o n s u l t ap p l i c a b l e  fe d e r al ,  s tate ,  a n d  l o c al  l aws  an d  r e gu l ati o n s .  N F PA d o e s  n o t,  b y th e
p u b l i c ati o n  o f i ts  c o d e s ,  s ta n d a r d s ,  r e c o m m e n d e d  p r ac ti c e s ,  an d  gu i d e s ,  i n te n d  to  u r ge  ac ti o n  th a t i s  n o t i n  c o m p l i a n c e  wi th
ap p l i c a b l e  l a ws ,  a n d  th e s e  d o c u m e n ts  m a y n o t b e  c o n s tr u e d  a s  d o i n g  s o .

C o p yri gh ts

N F PA S ta n d ar d s  a r e  c o p yr i gh te d .  T h e y ar e  m ad e  avai l ab l e  fo r  a  wi d e  var i e ty o f b o th  p u b l i c  an d  p r i vate  u s e s .  T h e s e  i n c l u d e
b o th  u s e ,  b y r e fe r e n c e ,  i n  l aws  a n d  r e gu l a ti o n s ,  an d  u s e  i n  p r i vate  s e l f-r e gu l a ti o n ,  s ta n d a r d i z ati o n ,  an d  th e  p r o m o ti o n  o f s a fe
p r ac ti c e s  a n d  m e th o d s .  B y m a ki n g th e s e  d o c u m e n ts  avai l ab l e  fo r  u s e  an d  a d o p ti o n  b y p u b l i c  au th o r i ti e s  a n d  p r i va te  u s e r s ,  th e
N F PA d o e s  n o t wa i ve  a n y r i gh ts  i n  c o p yr i gh t to  th e s e  d o c u m e n ts .

U s e  o f N F PA S ta n d a r d s  fo r  r e gu l a to r y p u r p o s e s  s h o u l d  b e  ac c o m p l i s h e d  th r o u g h  ad o p ti o n  b y r e fe r e n c e .  T h e  te r m
“ a d o p ti o n  b y r e fe r e n c e ”  m e a n s  th e  c i ti n g o f ti tl e ,  e d i ti o n ,  a n d  p u b l i s h i n g  i n fo r m a ti o n  o n l y.  An y d e l e ti o n s ,  ad d i ti o n s ,  a n d
c h an ge s  d e s i r e d  b y th e  a d o p ti n g  au th o r i ty s h o u l d  b e  n o te d  s e p a r ate l y i n  th e  ad o p ti n g  i n s tr u m e n t.  I n  o r d e r  to  a s s i s t N F PA i n
fo l l o wi n g  th e  u s e s  m a d e  o f i ts  d o c u m e n ts ,  ad o p ti n g  a u th o r i ti e s  ar e  r e q u e s te d  to  n o ti fy th e  N F PA ( Atte n ti o n :  S e c r e ta r y,
S tan d a r d s  C o u n c i l )  i n  wr i ti n g o f s u c h  u s e .  F o r  te c h n i c a l  as s i s tan c e  an d  q u e s ti o n s  c o n c e r n i n g ad o p ti o n  o f N F PA S tan d a r d s ,
c o n tac t N F PA at th e  ad d r e s s  b e l o w.

Fo r Fu r th e r I n fo r m ati o n

Al l  q u e s ti o n s  o r  o th e r  c o m m u n i c ati o n s  r e l ati n g  to  N F PA S tan d ar d s  an d  al l  r e q u e s ts  fo r  i n fo r m ati o n  o n  N F PA p r o c e d u r e s
go ve r n i n g  i ts  c o d e s  an d  s tan d a r d s  d e ve l o p m e n t p r o c e s s ,  i n c l u d i n g i n fo r m ati o n  o n  th e  p r o c e d u r e s  fo r  r e q u e s ti n g  F o r m a l
I n te r p r e tati o n s ,  fo r  p r o p o s i n g  Te n ta ti ve  I n te r i m  Am e n d m e n ts ,  a n d  fo r  p r o p o s i n g r e vi s i o n s  to  N F PA s tan d ar d s  d u r i n g  r e gu l ar
r e vi s i o n  c yc l e s ,  s h o u l d  b e  s e n t to  N F PA h e ad q u ar te r s ,  ad d r e s s e d  to  th e  atte n ti o n  o f th e  S e c r e ta r y,  S ta n d a r d s  C o u n c i l ,  N F PA,  1
B atte r ym a r c h  P ar k,  P. O .  B o x  9 1 0 1 ,  Qu i n c y,  M A 0 2 2 6 9 - 9 1 0 1 ;  e m a i l :  s td s _ad m i n @ n fp a . o r g .

F o r  m o r e  i n fo r m a ti o n  a b o u t N F PA,  vi s i t th e  N F PA we b s i te  at www. n fp a . o r g .  Al l  N F PA c o d e s  a n d  s ta n d ar d s  c a n  b e  vi e we d  a t
n o  c o s t at www. n fp a. o r g/ d o c i n fo .
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C o p yr i gh t ©  2 0 2 1  N ati o n al  F i r e  P r o te c ti o n  As s o c i a ti o n ® .  Al l  Ri g h ts  Re s e r ve d .
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T h i s  e d i ti o n  o f N F PA 1 1 5 0 ,  Standard on Foam Chemicals for Fires in Class A Fuels,  wa s  p r e p ar e d  b y th e
Te c h n i c a l  C o m m i tte e  o n  Wate r  Ad d i ti ve s  fo r F i r e  C o n tr o l  a n d  Vap o r  M i ti g ati o n .  I t was  i s s u e d  b y th e
S tan d ar d s  C o u n c i l  o n  J u l y 8 ,  2 0 2 1 ,  wi th  a n  e ffe c ti ve  d a te  o f J u l y 2 8 ,  2 0 2 1 ,  a n d  s u p e r s e d e s  a l l  p r e vi o u s
e d i ti o n s .

T h i s  e d i ti o n  o f N F PA 1 1 5 0  was  ap p r o ve d  as  an  Am e r i c an  N ati o n al  S tan d a r d  o n  J u l y 2 8 ,  2 0 2 1 .

O ri gi n  an d  D e ve l o p m e n t o f N FPA 1 1 5 0

T h e  frst e d i ti o n  o f th i s  d o c u m e n t wa s  i s s u e d  i n  1 9 8 9  a s  N F PA 2 9 8 ,  Standard on Foam Chemicals for
Wildland Fire Control,  i n  r e s p o n s e  to  a  p e r c e i ve d  n e e d  fo r  a  p e r fo r m a n c e  s tan d ar d  d e al i n g wi th  th e
fo am  c h e m i c al s  b e i n g  u s e d  i n  c o n tr o l l i n g wi l d l an d  fres.  T h e  1 9 9 4  e d i ti o n  wa s  a  c o m p l e te  r e vi s i o n  to
m a ke  th e  d o c u m e n t c o n s i s te n t wi th  th e  d e ve l o p i n g  c h a n ge s  i n  C l as s  A fo am  te c h n o l o g y.  T h e  ti tl e  wa s
c h a n ge d  to  Standard on Fire Fighting Foam Chemicals for Class A Fuels in Rural,  Suburban,  and Vegetated
Areas.

I n  1 9 9 9 ,  th e  d o c u m e n t wa s  a ga i n  r e vi s e d  to  refect fu r th e r  a d van c e m e n ts  i n  te c h n o l o gy a n d  a
gr e a te r  n u m b e r  o f C l as s  A c o n c e n tr a te s  an d  d e l i ve r y s ys te m s  a va i l ab l e  fo r  u s e .  T h e  d o c u m e n t wa s
r e n u m b e r e d  as  N F PA 1 1 5 0 ,  wh i c h  p u t i t wi th i n  th e  n u m e r i c al  g r o u p i n g  o f d o c u m e n ts  u n d e r  th e
r e s p o n s i b i l i ty o f th e  Te c h n i c a l  C o m m i tte e  o n  F o r e s t an d  Ru r al  F i r e  P r o te c ti o n .

T h e  2 0 0 4  e d i ti o n  was  a c o m p l e te  r e vi s i o n  to  b r i n g th e  d o c u m e n t i n to  c o n fo r m an c e  wi th  th e
Manual of Style for NFPA Technical Committee Documents.  T h e  ti tl e  was  c h a n ge d  to  Standard on Foam
Chemicals for Fires in Class A Fuels to  r e c o gn i z e  th at th e s e  c h e m i c a l s  ar e  b e i n g  u s e d  n o t o n l y i n  r u r a l
an d  wi l d l an d  ar e as  b u t i n  s tr u c tu r a l  fre  fghting  an d  u r b an  ar e a s  a s  we l l .  T h e  te s t p r o c e d u r e s  fo r  th e
c h e m i c a l s  as  we l l  as  th e  l i s ts  o f m ate r i a l s  te s te d  fo r  c o m p ati b i l i ty wi th  th e  c h e m i c a l s  we r e  u p d ate d  to
e n s u r e  th e  p r o d u c t i s  c o n s i s te n t wi th  th e  n e e d s  o f fre  s u p p r e s s i o n  p e r s o n n e l  wh o  ar e  u s i n g th e
c h e m i c a l s  to  c o n tr o l ,  s u p p r e s s ,  o r  p r e ve n t fres  i n  C l as s  A fu e l s .

I n  th e  2 0 1 0  e d i ti o n ,  an  e n ti r e l y n e w s e c ti o n  wa s  a d d e d  r e ga r d i n g  e x p o s u r e  p r o te c ti o n
e ffe c ti ve n e s s  o f C l as s  A fo a m s  a n d  i n c l u d e d  a te s t m e th o d o l o g y i n vo l vi n g  l ate r al  i g n i ti o n  fame
s p r e ad  o n  s u b s tr a te  tr e ate d  wi th  fo a m  s o l u ti o n s .  T h at i m p o r tan t i n fo r m ati o n  i s  u s e fu l  fo r  fre
d e p a r tm e n ts  a s  we l l  a s  m an u fa c tu r e r s  a n d  p ro d u c e r s  o f C l a s s  A fo am  p r o d u c ts .

F o r th e  2 0 1 7  e d i ti o n ,  a n e w s e c ti o n  was  c re a te d  wi th i n  C h a p te r  5  to  p r o vi d e  r e q u i r e m e n ts  fo r
al te r n ate  vi s c o s i ty te s t m e th o d s  fo r  s i tu ati o n s  i n  wh i c h  th e  vi s c o s i ty i s  to o  l o w to  o b tai n  m e an i n gfu l
r e s u l ts .  E d i to r i a l  c h an g e s  i n c l u d e d  u p d a ti n g th e  s tan d ar d  to  c o m p l y wi th  th e  Manual of Style for NFPA
Technical Committee Documents.

F o r th e  2 0 2 2  e d i ti o n ,  a n e w c h ap te r  h a s  b e e n  ad d e d  to  i d e n ti fy q u a l i fyi n g  fre  te s t m e th o d o l o g y
fo r  te s ti n g  fo am  e x ti n gu i s h i n g  ag e n ts  fo r  c l a s s  A fres.  T h i s  u p d ate  gu i d e s  th e  u s e r  o n  h o w th e  fre
te s t s h o u l d  b e  c o n d u c te d  fo r  te s ti n g ,  a p p r o val ,  a n d  l i s ti n g p u r p o s e s .  E d i to r i a l  c h an g e s  i n c l u d e
u p d ati n g  r e fe r e n c e s  an d  e x tr a c te d  te x t.
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N O T E :  M e m b e r s h i p  o n  a  c o m m i tte e  s h al l  n o t i n  a n d  o f i ts e l f c o n s ti tu te  a n  e n d o r s e m e n t o f
th e  As s o c i a ti o n  o r  a n y d o c u m e n t d e ve l o p e d  b y th e  c o m m i tte e  o n  wh i c h  th e  m e m b e r  s e r ve s .

C o m m i tte e  S c o p e :  T h i s  C o m m i tte e  s h a l l  h a ve  p r i m a r y r e s p o n s i b i l i ty fo r  d o c u m e n ts  o n  th e
m a n u fa c tu r e ,  te s ti n g ,  ap p l i c a ti o n ,  a n d  u s e  o f wa te r  a d d i ti ve s  fo r  th e  c o n tr o l  an d / o r
s u p p re s s i o n  o f fre  an d  fammable  va p o r  m i ti g a ti o n  i n c l u d i n g  wa te r  a d d i ti ve s  u s e d  to  p r e ve n t
o r  r e d u c e  th e  s p r e ad  o f fre  a n d  th e  u s e  o f wate r  a d d i ti ve s  i n  fxed,  semi-fxed,  m o b i l e ,  an d
p o r ta b l e  fre  s u p p r e s s i o n  s ys te m s .
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IMPORTANT NOTE: This NFPA document is made available for
use subject to important notices and legal disclaimers.  These notices

and disclaimers appear in all publications containing this document
and may be found under the heading “Important Notices and

Disclaimers Concerning NFPA Standards. ” They can also be viewed
at www. nfpa. org/disclaimers or obtained on request from NFPA.

UPDATES,  ALERTS,  AND FUTURE EDITIONS: New editions of
NFPA codes,  standards,  recommended practices,  and guides (i. e. ,
NFPA Standards)  are released on scheduled revision cycles.  This

edition may be superseded by a later one,  or it may be amended
outside of its scheduled revision cycle through the issuance of Tenta‐
tive Interim Amendments (TIAs) .  An offcial NFPA Standard at any

point in time consists of the current edition of the document,  together
with all TIAs and Errata in effect.  To verify that this document is the
current edition or to determine if it has been amended by TIAs or

Errata,  please consult the National Fire Codes® Subscription Service
or the “List of NFPA Codes & Standards” at www. nfpa. org/docinfo.
In addition to TIAs and Errata,  the document information pages also

include the option to sign up for alerts for individual documents and
to be involved in the development of the next edition.

N O T I C E :  An  as te r i s k ( * )  fo l l o wi n g th e  n u m b e r  o r  l e tte r
d e s i g n ati n g  a  p ar a gr a p h  i n d i c ate s  th at e x p l an a to r y m ate r i a l  o n
th e  p a r ag r ap h  c an  b e  fo u n d  i n  An n e x  A.

A r e fe r e n c e  i n  b r ac ke ts  [  ]  fo l l o wi n g a  s e c ti o n  o r  p a r ag r ap h
i n d i c ate s  m a te r i al  th at h as  b e e n  e x tr ac te d  fro m  an o th e r  N F PA

d o c u m e n t.  E x tr ac te d  te x t m ay b e  e d i te d  fo r  c o n s i s te n c y an d
s tyl e  an d  m a y i n c l u d e  th e  r e vi s i o n  o f i n te r n a l  p a r ag r ap h  r e fe r ‐

e n c e s  a n d  o th e r  r e fe r e n c e s  as  a p p r o p r i ate .  Re q u e s ts  fo r  i n te r ‐
p r e ta ti o n s  o r  r e vi s i o n s  o f e x tr a c te d  te x t s h a l l  b e  s e n t to  th e
te c h n i c al  c o m m i tte e  r e s p o n s i b l e  fo r  th e  s o u rc e  d o c u m e n t.

I n fo r m ati o n  o n  r e fe r e n c e d  a n d  e x tr a c te d  p u b l i c a ti o n s  c a n
b e  fo u n d  i n  C h ap te r  2  a n d  An n e x  B .

C h ap te r 1    Ad m i n i s trati o n

1 . 1 *  S c o p e .    T h i s  s tan d ar d  specifes  r e q u i r e m e n ts  fo r  C l as s  A
fo am  an d  th e  c h e m i c al s  u s e d  to  p r o d u c e  C l a s s  A fo a m  th at i s

u s e d  to  c o n tr o l ,  s u p p r e s s ,  o r  p r e ve n t fres  i n  C l as s  A fu e l s .

1 . 2 *  P u rp o s e .

1 . 2 . 1    T h e  p u r p o s e  o f th i s  s ta n d ar d  i s  to  defne  th e  a c c e p ta n c e
r e q u i r e m e n ts  a n d  te s t m e th o d s  fo r  fre-fghting  fo am  c h e m i c a l s
th at a r e  u s e d  to  c o n tr o l ,  s u p p r e s s ,  o r  p r e ve n t fres  i n  C l as s  A

fu e l s .

1 . 2 . 2    Ac c e p ta n c e  r e q u i r e m e n ts  s h al l  n o t b e  d e e m e d  a s  e s tab ‐
l i s h i n g p e r fo r m an c e  l e ve l s  i n  a c tu a l  fre-fghting  s i tu a ti o n s .

C h ap te r 2    Re fe re n c e d  P u b l i c ati o n s

2 . 1  G e n e ral .    T h e  d o c u m e n ts  o r  p o r ti o n s  th e r e o f l i s te d  i n  th i s
c h a p te r  ar e  r e fe r e n c e d  wi th i n  th i s  s tan d ar d  an d  s h a l l  b e
c o n s i d e r e d  p a r t o f th e  r e q u i r e m e n ts  o f th i s  d o c u m e n t.

2 . 2  N FPA P u b l i c ati o n s .  ( Re s e r ve d )

2 . 3  O th e r P u b l i c ati o n s .

Δ 2 . 3 . 1  AS T M  P ub l i c ati o n s .    AS T M  I n te r n ati o n a l ,  1 0 0  B a r r
H a r b o r  D r i ve ,  P. O .  B o x  C 7 0 0 ,  We s t C o n s h o h o c ke n ,  PA

1 9 4 2 8 - 2 9 5 9 .

AS T M  D 9 2 ,  Standard Test Method for Flash and Fire Points by
Cleveland Open Cup Tester,  2 0 1 8 .

AS T M  D 9 7 ,  Standard Test Method for Pour Point of Petroleum
Products,  2 0 1 7 b .

AS T M  D 1 3 3 1 ,  Standard Test Methods for Surface and Interfacial
Tension of Solutions of Paints,  Solvents,  Solutions of Surface-Active
Agents,  and Related Materials,  2 0 1 4 .

AS T M  D 2 1 9 6 ,  Standard Test Methods for Rheological Properties of
Non-Newtonian Materials by Rotational Viscometer,  2 0 1 8 .

AS T M  D 2 2 8 1 ,  Standard Test Method for Evaluation of Wetting
Agents by the Skein Test,  2 0 1 0 ,  r e ap p r o ve d  2 0 1 6 .

AS T M  D 4 9 7 6 ,  Standard Specifcation for Polyethylene Plastics
Molding and Extrusion Materials,  2 0 1 2 a .

AS T M  E 3 ,  Standard Guide for Preparation of Metallographic Speci‐
mens,  2 0 1 1 ,  r e ap p r o ve d  2 0 1 7 .

AS T M  E 4 0 7 ,  Standard Practice for Microetching Metals and
Alloys,  2 0 1 1 ,  r e a p p r o ve d  2 0 1 5 e 1 .

AS T M  E 7 2 9 ,  Standard Guide for Conducting Acute Toxicity Tests
on Test Materials with Fishes,  Macroinvertebrates,  and Amphibians,
1 9 9 6 ,  r e a p p r o ve d  2 0 1 4 .

AS T M  E 1 3 2 1 ,  Standard Test Method for Determining Material
Ignition and Flame Spread Properties,  2 0 1 8 .

2 . 3 . 2  E PA P u b l i c ati o n s .    E n vi r o n m e n ta l  P r o te c ti o n  Ag e n c y,
Wi l l i a m  J e ffe r s o n  C l i n to n  E a s t B u i l d i n g ,  1 2 0 0  P e n n s yl va n i a

Ave n u e ,  N W,  Wa s h i n g to n ,  D C  2 0 4 6 0 .

E PA M e th o d  5 3 7 . 1 ,  Determination of Selected Per- and Polyfuori‐
nated Alkyl Substances in Drinking Water by Solid Phase Extraction

and Liquid Chromatography/Tandem Mass Spectrometry (LC/MS/
MS),  2 0 1 8 .

O P P T S  8 3 5 . 3 1 1 0 ,  “ Re a d y B i o d e g r ad ab i l i ty, ”  Test,  Fate,  Trans‐
port and Transformation Test Guidelines,  J a n u a r y 1 9 9 8 .

O P P T S  8 5 0 . 1 0 7 5 ,  “ F i s h  Ac u te  To x i c i ty Te s t,  F r e s h wate r  an d
M ar i n e , ”  Ecological Effects Test Guidelines,  Ap r i l  1 9 9 6  ( D e c e m b e r

2 0 0 2 ) .

O P P T S  8 7 0 . 1 1 0 0 ,  “ Ac u te  O r a l  To x i c i ty, ”  Health Effects Test
Guidelines,  Au g u s t 2 0 0 2 .
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O P P T S  8 7 0 . 1 2 0 0 ,  “ Ac u te  D e r m al  To x i c i ty, ”  Health Effects Test
Guidelines,  J u n e  1 9 9 6 .

O P P T S  8 7 0 . 2 4 0 0 ,  “ Ac u te  E ye  I r r i tati o n , ”  Health Effects Test
Guidelines,  Au g u s t 1 9 9 8 .

O P P T S  8 7 0 . 2 5 0 0 ,  “ Ac u te  D e r m al  I r r i tati o n , ”  Health Effects
Test Guidelines,  Au g u s t 1 9 9 8 .

2 . 3 . 3  I S O  P u b l i c ati o n s .    I n te r n ati o n a l  O r g an i z ati o n  fo r  S tan d ‐
ar d i z a ti o n ,  I S O  C e n tr al  S e c r e tar i at,  B I B C  I I ,  C h e m i n  d e  B l an ‐

d o n n e t 8 ,  C P  4 0 1 ,  1 2 1 4  Ve r n i e r,  Ge n e va,  S wi tz e r l a n d .

I S O  3 0 4 ,  Surface active agents — Determination of surface tension
by drawing up liquid flms,  1 9 8 5 ,  confrmed  2 0 1 9 .

I S O / I E C  1 7 0 2 5 ,  General requirements for the competence of testing
and calibration laboratories,  2 0 1 7 .

Δ 2 . 3 . 4  N AC E  P u b l i c ati o n s .    N AC E  I n te r n ati o n a l ,  1 5 8 3 5  P ar k
Te n  P l ac e ,  H o u s to n ,  T X  7 7 0 8 4 -4 9 0 6 .

N AC E  T M 0 1 6 9 ,  Standard Guide for Laboratory Immersion Corro‐
sion Testing of Metals,  2 0 1 2 a .

2 . 3 . 5  O E C D  P u b l i c ati o n s .    O r g an i s a ti o n  fo r  E c o n o m i c  C o o p ‐
e r ati o n  a n d  D e ve l o p m e n t,  2 ,  r u e  An d r é - P as c al ,  7 5 7 7 5  P ar i s
C e d e x  1 6 ,  F r an c e .

OECD Principles of Good Laboratory Practice,  1 9 9 8 .

Δ 2 . 3 . 6  S AE  P u b l i c ati o n s .    S AE  I n te r n a ti o n a l ,  S o c i e ty o f Au to ‐
m o ti ve  E n g i n e e r s ,  4 0 0  C o m m o n we a l th  D r i ve ,  Wa r r e n d a l e ,  PA

1 5 0 9 6 .

S AE  AM S -3 2 0 8 N ,  Chloroprene (CR) Rubber,  Weather Resistant,
45–55,  1 9 4 2 ,  s tab i l i z e d  2 0 1 4 .

S AE  AM S -C -9 0 8 4 ,  Cloth,  Glass,  Finished for Resin Laminates,
1 9 9 9 ,  reaffrmed  2 0 1 3 .

S AE  AM S -D T L -2 3 0 5 3 / 5 B ,  Insulation Sleeving,  Electrical,  Heat
Shrinkable,  Polyolefn,  Flexible,  Crosslinked,  2 0 1 2 .

S AE  AM S -S - 8 8 0 2 E ,  Sealing Compound,  Fuel Resistant,  Integral
Fuel Tanks and Fuel Cell Cavities,  High Adhesion,  1 9 9 9 ,  r e vi s e d

2 0 1 9 .

N 2 . 3 . 7  U L  P u b l i c ati o n s .    U n d e r wr i te r s  L a b o r a to r i e s  I n c . ,  3 3 3
Pfngsten  Ro a d ,  N o r th b r o o k,  I L  6 0 0 6 2 -2 0 9 6 .

U L  7 1 1  C AN / U L C  S 5 0 8 ,  Rating and Fire Testing of Fire Extin‐
guishers,  2 0 1 8 .

Δ 2 . 3 . 8  U S  G o ve r n m e n t P u b l i c ati o n s .    U S  G o ve r n m e n t P u b l i s h ‐
i n g Offce,  7 3 2  N o r th  C ap i to l  S tr e e t,  N W,  Was h i n gto n ,  D C

2 0 4 0 1 - 0 0 0 1 .

T i tl e  4 0 ,  C o d e  o f F e d e r al  Re g u l a ti o n s ,  P a r t 1 6 0 ,  “ Go o d  L a b o ‐
r ato r y P r ac ti c e  S tan d ar d s . ”

T i tl e  4 0 ,  C o d e  o f F e d e r al  Re g u l ati o n s ,  P ar t 7 9 2 ,  “ Go o d  L a b o ‐
r ato r y P r ac ti c e  S tan d ar d s . ”

F e d e r al  Te s t S tan d a r d  N o .  6 0 1 ,  Rubber: Sampling and Testing,
1 9 8 5 .

Wi l d l a n d  F i r e  C h e m i c al s  S T P  2 . 2 ,  “ L a te r a l  I g n i ti o n  an d
F l am e  S p r e a d  Te s t ( L I F T ) , ”  U . S . D . A.  F o r e s t S e r vi c e ,  2 0 0 7 .

2 . 3 . 9  U . S .  M i l i tar y Specifcations.    D e fe n s e  S tan d ar d i z a ti o n
P r o gr a m  Offce,  8 7 2 5  J o h n  J  Ki n gm a n  Ro a d ,  S to p  5 1 0 0 ,  F o r t

B e l vo i r,  VA 2 2 0 6 0 -6 2 2 0 .

M I L -A-A-5 5 8 5 9 A,  Tube,  Nonmetallic,  Polyvinyl Chloride (PVC),
Flexible (General Use),  O c to b e r  3 1 ,  2 0 0 2 .

M I L - P RF -8 1 7 3 3 D ,  Sealing and Coating Compound,  Corrosion
Inhibitive,  M a y 1 5 ,  1 9 9 8 .

2 . 3 . 1 0  O th e r P ub l i c ati o n s .

Merriam-Webster’s Collegiate Dictionary,  1 1 th  e d i ti o n ,  M e r r i am -
We b s te r,  I n c . ,  Springfeld,  M A,  2 0 0 3 .

2 . 4  Re fe re n c e s  fo r E x trac ts  i n  M an d ato r y S e c ti o n s .

N F PA 1 8 ,   Standard on Wetting Agents,  2 0 2 1  e d i ti o n .
N F PA 4 7 2 ,   Standard for Competence of Responders to Hazardous

Materials/Weapons of Mass Destruction Incidents,  2 0 1 8  e d i ti o n .

C h ap te r 3    Defnitions

3 . 1  G e n e ral .    T h e  defnitions  c o n tai n e d  i n  th i s  c h ap te r  s h a l l
ap p l y to  th e  te r m s  u s e d  i n  th i s  s tan d ar d .  Wh e r e  te r m s  ar e  n o t
defned  i n  th i s  c h ap te r  o r  wi th i n  an o th e r  c h ap te r,  th e y s h al l  b e
defned  u s i n g  th e i r  o r d i n ar i l y a c c e p te d  m e an i n gs  wi th i n  th e

c o n te x t i n  wh i c h  th e y ar e  u s e d .  Merriam-Webster’s Collegiate
Dictionary,  1 1 th  e d i ti o n ,  s h a l l  b e  th e  s o u r c e  fo r  th e  o r d i n ar i l y

a c c e p te d  m e a n i n g .

3 . 2  N FPA Offcial  Defnitions.

3 . 2 . 1 *  Au th o ri ty H avi n g J u ri s d i c ti o n  ( AH J ) .    An  o r ga n i z ati o n ,
offce,  o r  i n d i vi d u a l  r e s p o n s i b l e  fo r  e n fo r c i n g  th e  r e q u i r e m e n ts

o f a  c o d e  o r  s tan d ar d ,  o r  fo r  ap p r o vi n g e q u i p m e n t,  m ate r i a l s ,
an  i n s tal l ati o n ,  o r  a  p r o c e d u r e .

3 . 2 . 2  S h al l .    I n d i c a te s  a m an d ato r y r e q u i r e m e n t.

3 . 2 . 3  S h o u l d .    I n d i c a te s  a  r e c o m m e n d ati o n  o r  th at wh i c h  i s
ad vi s e d  b u t n o t r e q u i r e d .

3 . 2 . 4  S tan d ard .    An  N F PA S tan d ar d ,  th e  m ai n  te x t o f wh i c h
c o n tai n s  o n l y m a n d ato r y p r o vi s i o n s  u s i n g  th e  wo r d  “ s h a l l ”  to

i n d i c a te  r e q u i r e m e n ts  a n d  th a t i s  i n  a fo r m  g e n e r al l y s u i tab l e
fo r  m an d ato r y r e fe r e n c e  b y a n o th e r  s ta n d ar d  o r  c o d e  o r  fo r
ad o p ti o n  i n to  l a w.  N o n m a n d a to r y p r o vi s i o n s  a r e  n o t to  b e

c o n s i d e r e d  a p ar t o f th e  r e q u i r e m e n ts  o f a s ta n d ar d  an d  s h a l l
b e  l o c ate d  i n  an  ap p e n d i x ,  an n e x ,  fo o tn o te ,  i n fo r m ati o n al
n o te ,  o r  o th e r  m e an s  a s  p e r m i tte d  i n  th e  N F PA M an u a l s  o f

S tyl e .  Wh e n  u s e d  i n  a ge n e r i c  s e n s e ,  s u c h  a s  i n  th e  p h r a s e
“ s tan d ar d s  d e ve l o p m e n t p r o c e s s ”  o r  “ s tan d ar d s  d e ve l o p m e n t
ac ti vi ti e s , ”  th e  te r m  “ s ta n d ar d s ”  i n c l u d e s  a l l  N F PA S ta n d a r d s ,

i n c l u d i n g  C o d e s ,  S tan d a r d s ,  Re c o m m e n d e d  P r a c ti c e s ,  an d
Gu i d e s .

3 . 3  G e n e ral  Defnitions.

3 . 3 . 1  Artifcial  S e a Wate r.    A s o l u ti o n  th at c o n s i s ts  o f
1 . 1 0  p e r c e n t m ag n e s i u m  c h l o r i d e  h e x a h yd r ate ,  0 . 1 6  p e r c e n t
c a l c i u m  c h l o r i d e  d i h yd r ate ,  0 . 4 0  p e r c e n t a n h yd r o u s  s o d i u m

s u l fate ,  2 . 5 0  p e r c e n t s o d i u m  c h l o r i d e ,  a n d  9 5 . 8 4  p e r c e n t d e i o n ‐
i z e d  o r  d i s ti l l e d  wa te r.
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

3 . 3 . 2  B i o d e grad ab i l i ty.    A m e a s u r e  o f th e  d e c o m p o s i ti o n  o f
o r g an i c  m a tte r  th r o u g h  th e  a c ti o n  o f m i c r o o r ga n i s m s .

3 . 3 . 3  C l as s  A Fo am .    F o a m  fo r  u s e  o n  fres  i n  C l as s  A fu e l s .

3 . 3 . 4  C l as s  A Fue l .    M a te r i al s  s u c h  a s  ve g e ta ti o n ,  wo o d ,  c l o th ,
p ap e r,  r u b b e r,  an d  s o m e  p l as ti c s  i n  wh i c h  c o m b u s ti o n  c a n
o c c u r  a t o r  b e l o w th e  s u r fac e  o f th e  m a te r i al .

3 . 3 . 5  D rai n  T i m e .    T h e  ti m e  th at i t take s  fo r  a specifed
p e r c e n t ( c u s to m ar i l y 2 5  p e r c e n t)  o f th e  to tal  s o l u ti o n  th at i s
c o n tai n e d  i n  th e  fo am  to  r e ve r t to  l i q u i d  an d  d r a i n  o u t o f th e
b u b b l e  s tr u c tu r e .

3 . 3 . 6  E x p an s i o n  Rati o .    T h e  r a ti o  o f th e  vo l u m e  o f th e  fo a m  i n
i ts  a e r ate d  s tate  to  th e  o r i g i n a l  vo l u m e  o f th e  n o n -ae r a te d  fo a m
s o l u ti o n .

3 . 3 . 7  E x p o s u re  P ro te c ti o n  E ffe c ti ve n e s s .    T h e  ab i l i ty o f a
p r o d u c t to  i n c r e a s e  th e  ti m e  to  i gn i ti o n  o f a s u b s tr ate  s u b j e c te d
to  a p r e s c r i b e d  r a d i an t h e a t s o u r c e .

3 . 3 . 8  Fi x e d  Tan k .    A tan k th at i s  i n te r n a l  to  o r  a ttac h e d
d i r e c tl y to  a h e l i c o p te r.

3 . 3 . 9  Fl as h  P o i n t.    T h e  m i n i m u m  te m p e r a tu r e  o f a l i q u i d  a t
wh i c h  i t g i ve s  o ff vap o r  suffcient to  fo r m  a n  i g n i ti b l e  m i x tu r e
wi th  a i r  n e ar  th e  s u r fa c e  o f th e  l i q u i d  u n d e r  specifed  e n vi r o n ‐
m e n tal  c o n d i ti o n s .

3 . 3 . 1 0  Fo am .    An  ag gr e g ati o n  o f b u b b l e s  l i g h te r  th a n  wa te r
c r e a te d  b y fo r c i n g  o r  e n tr ai n i n g  ai r  i n to  a fo am  s o l u ti o n  b y
m e a n s  o f s u i ta b l y d e s i g n e d  e q u i p m e n t o r  b y c as c ad i n g  i t
th r o u g h  th e  ai r.

3 . 3 . 1 1  Fo am  C h e m i c al s .    A g e n e r i c  n a m e  fo r  th e  l i q u i d  fo a m
c o n c e n tra te ,  fo a m  s o l u ti o n ,  a n d  fo am  i n  wh a te ve r  fo r m  i t i s
b e i n g u s e d .

3 . 3 . 1 2 *  Fo am  C o n c e n trate .    T h e  fo a m i n g a ge n t a s  r e c e i ve d
fr o m  th e  s u p p l i e r  th a t,  wh e n  m i x e d  wi th  wate r,  b e c o m e s  fo a m
s o l u ti o n .

3 . 3 . 1 3  Fo am  S o l u ti o n .    A h o m o g e n e o u s  m i x tu r e  o f fo a m
c o n c e n tr ate  an d  wa te r  i n  th e  m i x  r ati o  r e q u i r e d  to  m e e t th e
n e e d s  o f th e  u s e r.

3 . 3 . 1 4  I n te rgran u l ar C o r ro s i o n .    A c o r r o s i ve  atta c k o n  m e ta l  a t
th e  g r ai n  b o u n d ar y.

3 . 3 . 1 5 *  L ab o rato r y Fre s h  Wate r.    D e i o n i z e d  o r  d i s ti l l e d  wa te r
to  wh i c h  c al c i u m  c h l o r i d e  h a s  b e e n  ad d e d  to  p r o vi d e  a h ar d ‐
n e s s  m e as u r e  o f 1 2 0  to  1 4 0  p p m  o f c al c i u m  c ar b o n ate .

3 . 3 . 1 6  L C 5 0  ( L e th al  C o n c e n trati o n 5 0 ) .    T h e  c o n c e n tr a ti o n  o f
a ge n t i n  wate r,  u s u a l l y e x p r e s s e d  a s  m i l l i g r am s  o f a ge n t i n  a
l i te r  o f s o l u ti o n ,  th at r e s u l ts  i n  th e  d e ath  o f 5 0  p e r c e n t o f th e

aq u a ti c  te s t s p e c i m e n s  wi th i n  a  specifed  ti m e  fr a m e .

3 . 3 . 1 7  L D 5 0  ( L e th al  D o s age 5 0 ) .    T h e  d o s ag e  o f a c h e m i c al ,
u s u al l y e x p r e s s e d  as  m i l l i g r am s  o f th e  c h e m i c al  p e r  ki l o g r am  o f

b o d y we i gh t o f th e  te s t an i m al ,  a t wh i c h  5 0  p e r c e n t o f th e  te s t
an i m a l s  d i e  wi th i n  a specifed  ti m e  fr am e .

3 . 3 . 1 8  M i s c i b i l i ty.    T h e  a b i l i ty o f c o n c e n tr ate  to  m i x  wi th  wate r
u n d e r  specifed  c o n d i ti o n s  wi th o u t s e p ar ati o n  i n to  p h as e s .

3 . 3 . 1 9  M i x  Rati o .    T h e  p r o p o rti o n  o f fo am  c o n c e n tr a te  i n  th e
fo am  s o l u ti o n ,  e x p r e s s e d  as  a vo l u m e  p e r c e n ta ge .

Δ 3 . 3 . 2 0 *  S afe ty D ata S h e e t ( S D S ) .    F o r m atte d  i n fo r m a ti o n
p r o vi d e d  b y c h e m i c al  m a n u fac tu r e r s  a n d  d i s tr i b u to r s  o f

h a z a r d o u s  p r o d u c ts  th a t c o n tai n s  i n fo r m a ti o n  ab o u t c h e m i c al
c o m p o s i ti o n ,  p h ys i c al  an d  c h e m i c a l  p r o p e r ti e s ,  h e a l th  an d
s a fe ty h a z a r d s ,  e m e r ge n c y r e s p o n s e ,  a n d  wa s te  d i s p o s al  o f th e

m a te r i al .  [ 4 7 2 ,  2 0 1 8 ]

3 . 3 . 2 1  S u r fac e  Te n s i o n .    T h e  e l as ti c -l i ke  fo r c e  at th e  s u r fa c e  o f
a  l i q u i d ,  wh i c h  te n d s  to  m i n i m i z e  th e  s u r fac e  a r e a,  c au s i n g

d r o p s  to  fo r m .

3 . 3 . 2 2  U n i fo r m  C o r ro s i o n .    Re m o va l  o f m e tal  b y c h e m i c al
m e a n s  o ve r  th e  e n ti r e  s u r fac e .

3 . 3 . 2 3  Vi s c o s i ty.    A m e a s u r e  o f th e  r e s i s tan c e  o f a  l i q u i d  to
fow.

3 . 3 . 2 4  We tti n g Ab i l i ty.    T h e  ab i l i ty o f fo a m  s o l u ti o n  to  p e n e ‐
tr a te  an d  s o a k i n to  a s o l i d .

C h ap te r 4    C h arac te ri s ti c s  an d  Ac c e p tan c e  Re q u i re m e n ts

4 . 1  G e n e ral .

4 . 1 . 1 *    T h e  c h ar ac te r i s ti c s ,  r e q u i r e m e n ts ,  a n d  h an d l i n g  o f
C l a s s  A fo a m  c o n c e n tr a te s ,  fo am  s o l u ti o n s ,  an d  fo am  s h a l l  b e  i n
ac c o r d an c e  wi th  th i s  c h a p te r.

4 . 1 . 2    A m i n i m u m  o f s i x  2 0  L  o r  s i x  5  g al  s e al e d  c o n tai n e r s  o f
fo am  c o n c e n tr ate  take n  fr o m  a s i n g l e  p r o d u c ti o n  l o t s h al l  b e

u s e d  fo r  th e  p u r p o s e  o f e val u ati n g  th e  fo am  c o n c e n tr ate  p r o p ‐
e r ti e s  an d  r e q u i r e m e n ts  o f th i s  s ta n d a r d .

4 . 1 . 2 . 1    T h e  te s t p r o d u c t s h a l l  b e  identifed  b y a  u n i q u e  p r o d ‐
u c t identifer,  l o t n u m b e r,  a n d  p r o d u c ti o n  d ate .

4 . 1 . 2 . 2    T h r e e  o f th e  c o n tai n e r s  s h al l  b e  u s e d  fo r  th e  s tab i l i ty
te s t r e q u i r e d  i n  4 . 2 . 2 . 1 .

4 . 1 . 2 . 3    T h r e e  c o n ta i n e r s  s h al l  b e  u s e d  fo r  e val u a ti n g th e  o th e r
p r o p e r ti e s  an d  r e q u i r e m e n ts  o f th i s  s tan d ar d .

4 . 2  Fo am  C o n c e n trate .

4 . 2 . 1 *  H e al th ,  S afe ty,  an d  E n vi ro n m e n tal  C o n s i d e rati o n s .

4 . 2 . 1 . 1  M am m al i an  To x i c i ty.    T h e  fo am  c o n c e n tr a te  s h a l l  n o t
e x c e e d  th e  to x i c i ty l i m i ts  defned  i n  Ta b l e  4 . 2 . 1 . 1  wh e n  te s te d

i n  ac c o r d an c e  wi th  5 . 3 . 1 .

4 . 2 . 1 . 2  Aq u ati c  To x i c i ty.    T h e  L C 5 0  o f th e  fo am  c o n c e n tr ate
s h a l l  b e  g r e ate r  th an  1 0  m g / L  wh e n  te s te d  i n  a c c o r d an c e  wi th

5 . 3 . 2 .

4 . 2 . 1 . 3  B i o d e grad ab i l i ty.    T h e  fo am  c o n c e n tr ate  s h al l  h ave  a
m i n i m u m  o f 6 0  p e r c e n t b i o d e g r ad ati o n  wi th i n  4 2  d a ys  wh e n
te s te d  i n  ac c o r d a n c e  wi th  5 . 3 . 3 .

4 . 2 . 1 . 4  Fl as h  P o i n t.    T h e  fo am  c o n c e n tr a te  s h a l l  n o t e x h i b i t a
fash  p o i n t b e l o w 6 0 ° C  ( 1 4 0 ° F )  wh e n  te s te d  i n  ac c o r d an c e  wi th

5 . 3 . 4 .

4 . 2 . 2  P h ys i c al  P ro p e r ti e s .

4 . 2 . 2 . 1 *  S tab i l i ty.

4 . 2 . 2 . 1 . 1    T h e  fo am  c o n c e n tr ate  s h al l  n o t b e  stratifed,  c r ys tal ‐
l i z e d ,  o r  o th e r wi s e  s e p ar ate d  wh e n  te s te d  i n  ac c o r d an c e  wi th

5 . 4 . 1 .



C H ARAC T E RI S T I C S  AN D  AC C E P TAN C E  RE QU I RE M E N T S 1 1 5 0 - 7

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

4 . 2 . 2 . 1 . 2    T h e  e x p an s i o n  r a ti o  a n d  d r a i n  ti m e ,  as  d e te r m i n e d
i n  a c c o r d an c e  wi th  5 . 4 . 8 ,  s h al l  d i ffe r  b y n o  m o r e  th a n
± 1 5  p e r c e n t e x p an s i o n  r ati o  o r  ± 2  m i n u te s  d r a i n  ti m e  wh e n
c o m p a r e d  wi th  th e  e x p an s i o n  r a ti o  a n d  d r ai n  ti m e  fr o m  fr e s h
c o n c e n tr ate  d e te r m i n e d  b y S e c ti o n  4 . 4 .

4 . 2 . 2 . 2  Vi s c o s i ty.    T h e  vi s c o s i ty o f th e  c o n c e n tr ate  a t te m p e r a‐
tu r e s  o f 2 ° C  ±  1 ° C  ( 3 5 ° F  ±  2 ° F ) ,  2 1 ° C  ±  1 ° C  ( 7 0 ° F  ±  2 ° F ) ,  an d
4 9 ° C  ±  1 ° C  ( 1 2 0 ° F  ±  2 ° F )  s h a l l  b e  m e a s u r e d  as  d e s c r i b e d  i n
5 . 4 . 2 ,  a n d  th e  vi s c o s i ty val u e s  o b ta i n e d  s h al l  b e  r e p o r te d  o n  th e
p r o d u c t d a ta  s h e e t.

4 . 2 . 2 . 3 *  M i s c i b i l i ty.

4 . 2 . 2 . 3 . 1    T h e  fo a m  c o n c e n tr ate  s h al l  b e  m i s c i b l e  i n  wa te r  a t
2 1 ° C  ±  1 ° C  ( 7 0 ° F  ±  2 ° F )  wh e n  te s te d  i n  ac c o r d a n c e  wi th  5 . 4 . 4 ,
an d  th e  r e s u l ts  s h a l l  b e  r e p o r te d  o n  th e  p r o d u c t d a ta  s h e e t.

4 . 2 . 2 . 3 . 2    T h e  fo a m  c o n c e n tr a te  m i s c i b i l i ty i n  wate r  at 4 ° C
±  1 ° C  ( 4 0 ° F  ±  2 ° F )  s h al l  b e  d e te r m i n e d  i n  ac c o r d a n c e  wi th

5 . 4 . 4  an d  s h al l  b e  r e p o r te d  o n  th e  p r o d u c t d a ta  s h e e t.

4 . 2 . 2 . 4 *  P o u r P o i n t.    T h e  p o u r  p o i n t o f th e  c o n c e n tr ate ,  wh e n
d e te r m i n e d  i n  a c c o r d an c e  wi th  5 . 4 . 5 ,  s h al l  b e  l e s s  th a n  2 ° C

( 3 5 ° F )  an d  s h a l l  b e  r e p o r te d  o n  th e  p r o d u c t d ata s h e e t.

4 . 2 . 3 *  C o r ro s i o n  an d  M ate ri al s  C o m p ati b i l i ty.

4 . 2 . 3 . 1 *  U n i fo r m  C o r ro s i o n .    T h e  fo a m  c o n c e n tr ate  s h al l  n o t
e x h i b i t val u e s  th at e x c e e d  th o s e  specifed  i n  Ta b l e  4 . 2 . 3 . 1  wh e n
te s te d  i n  ac c o r d an c e  wi th  5 . 5 . 1 .

4 . 2 . 3 . 2 *  C o m p ati b i l i ty wi th  N o n m e tal l i c  M ate ri al s .

4 . 2 . 3 . 2 . 1    T h e  e ffe c ts  o f fo am  c o n c e n tr ate  o n  th e  h a r d n e s s  an d
vo l u m e  o f th e  n o n m e tal l i c  m ate r i a l s  l i s te d  i n  4 . 2 . 3 . 2 . 2  s h al l  b e

te s te d  i n  ac c o r d a n c e  wi th  5 . 5 . 3 .

Tab l e  4 . 2 . 1 . 1  To x i c i ty L i m i ts  fo r C l as s  A Fo am  C o n c e n trate s  an d  S o l uti o n s

 

Ac u te  O ral  To x i c i ty Ac ute  D e r m al  To x i c i ty
P ri m ar y D e r m al

I r ri tati o n

P ri m ar y E ye  I r ri tati o n

 U n was h e d  E ye s Was h e d  E ye s

Fo am  c o n c e n trate L D 5 0  >  5 0 0  m g / kg L D 5 0  >  2 0 0 0  m g/ kg P r i m a r y i r r i tati o n  
s c o r e :  < 5 . 0

M i l d l y i r r i tati n g  
o r  l e s s

M i l d l y i r r i ta ti n g o r  
l e s s

I f m o r e  i r r i tati n g ,  
r e c o m m e n d  
p r o te c ti ve  ge a r  
an d  s afe  
h an d l i n g  
p r o c e d u r e s

I f m o r e  i r r i tati n g ,  
r e c o m m e n d  
p r o te c ti ve  ge a r  
an d  s a fe  
h an d l i n g  
p r o c e d u r e s

I f m o r e  i r r i tati n g ,  
r e c o m m e n d  
p r o te c ti ve  ge a r  
an d  s afe  
h an d l i n g  
p r o c e d u r e s

Fo am  s o l uti o n L D 5 0  >  5 0 0 0  m g/ kg L D 5 0  >  2 0 0 0  m g/ kg P r i m a r y i r r i tati o n  
s c o r e :  < 5 . 0

M i l d l y i r r i tati n g  
o r  l e s s

M i l d l y i r r i ta ti n g o r  
l e s s

Tab l e  4 . 2 . 3 . 1  M ax i m u m  Al l o wab l e  C o r ro s i o n  Rate s

 2 0 2 4 - T 3  Al u m i n um 4 1 3 0  S te e l

U N S
C 2 7 0 0 0

B ras s  ( 6 5 %
C u,  3 5 %

Z n ) AZ 3 1 B  M agn e s i u m

 
To tal

I m m e rs i o n
P ar ti al

I m m e rs i o n
To tal

I m m e rs i o n
P ar ti al

I m m e rs i o n
P ar ti al

I m m e rs i o n
To tal

I m m e rs i o n
P ar ti al

I m m e rs i o n

Ap p l i c ati o n
2 1 ° C

( 7 0 ° F)
4 9 ° C

( 1 2 0 ° F)
2 1 ° C

( 7 0 ° F)
4 9 ° C

( 1 2 0 ° F)
2 1 ° C

( 7 0 ° F)
4 9 ° C

( 1 2 0 ° F)
2 1 ° C

( 7 0 ° F)
4 9 ° C

( 1 2 0 ° F)
4 9 ° C

( 1 2 0 ° F)
2 1 ° C

( 7 0 ° F)
4 9 ° C

( 1 2 0 ° F)
2 1 ° C

( 7 0 ° F)
4 9 ° C

( 1 2 0 ° F)

Fo am  
C o n c e n trate s

5 . 0 5 . 0 5 . 0 5 . 0 5 . 0 5 . 0 5 . 0 5 . 0 5 . 0 5 . 0 a 5 . 0 a 5 . 0 a 5 . 0 a

Fo am  S o l u ti o n s
F i x e d -wi n g  

a i r c r a ft
2 . 0 b 2 . 0 b 2 . 0 b 2 . 0 b 5 . 0 5 . 0 5 . 0 5 . 0 5 . 0 — — — —

H e l i c o p te r  wi th  
fxed  ta n k

2 . 0 b 2 . 0 b 2 . 0 b 2 . 0 b 5 . 0 5 . 0 5 . 0 5 . 0 5 . 0 4 . 0 b 4 . 0 b 4 . 0 b 4 . 0 b

H e l i c o p te r  wi th  
b u c ke t

2 . 0 2 . 0 2 . 0 2 . 0 5 . 0 5 . 0 5 . 0 5 . 0 5 . 0 — — — —

G r o u n d  
a p p l i c a ti o n c

2 . 0 2 . 0 2 . 0 2 . 0 5 . 0 5 . 0 5 . 0 5 . 0 5 . 0 — — — —

N o te :  Al l  va l u e s  i n  m i l l i -i n c h e s  p e r  ye ar ;  1  m i l l i - i n c h  =  2 . 5 4  ×  1 0 -2  m i l l i m e te r s .
aO n l y r e q u i r e d  i f s u b m i tte d  fo r  u s e  i n  “ h e l i c o p te r s  e q u i p p e d  wi th  fxed  ta n ks ”  o r  i f th e  c o n c e n tr a te  i s  c o n ta i n e d  o n  b o ar d  th e  h e l i c o p te r.
b I n te r g r a n u l a r  c o r r o s i o n  te s ts  a l s o  r e q u i r e d ;  s e e  4 . 3 . 4 . 2 .

c I n c l u d e s  fre  a p p a r a tu s ,  p o r ta b l e  p u m p s ,  b a c kp ac ks ,  a n d  o th e r  s u c h  d e vi c e s .



F O AM  C H E M I C AL S  F O R F I RE S  I N  C L AS S  A F U E L S1 1 5 0 - 8

2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

4 . 2 . 3 . 2 . 2    T h e  fo l l o wi n g  n o n m e ta l l i c  m a te r i al s  s h a l l  b e  s u b j e c t
to  te s ti n g :

( 1 ) P VC  p l as ti c ,  M I L -A-A-5 5 8 5 9 A,  Tube,  Nonmetallic,  Polyvinyl
Chloride (PVC),  Flexible (General Use)

( 2 ) S e al an t,  S AE  AM S -S -8 8 0 2 E ,  Sealing Compound,  Fuel Resist‐
ant,  Integral Fuel Tanks and Fuel Cell Cavities,  High Adhesion

( 3 ) S e al an t,  M I L -P RF - 8 1 7 3 3 D ,  Sealing and Coating Compound,
Corrosion Inhibitive

( 4 ) N e o p r e n e  r u b b e r,  S AE  AM S -3 2 0 8 N ,  Chloroprene (CR)
Rubber,  Weather Resistant,  45–55

( 5 ) F i b e r g l as s ,  S AE  AM S -C -9 0 8 4 ,  Cloth,  Glass,  Finished for Resin
Laminates

( 6 ) H i g h -d e n s i ty p o l ye th yl e n e ,  AS T M  D 4 9 7 6 ,  Standard Specif‐
cation for Polyethylene Plastics Molding and Extrusion Materi‐

als
( 7 ) F l e x i b l e  polyolefn,  S AE  AM S -D T L -2 3 0 5 3 / 5 B ,  Insulation

Sleeving,  Electrical,  Heat Shrinkable,  Polyolefn,  Flexible,  Cross‐
linked

( 8 ) L o w-d e n s i ty p o l ye th yl e n e ,  AS T M  D 4 9 7 6 ,  Standard Specif‐
cation for Polyethylene Plastics Molding and Extrusion Materi‐
als

4 . 2 . 3 . 2 . 3    T h e  h ar d n e s s  o f th e  te s t p i e c e  s h a l l  n o t d e c r e a s e  b y
m o r e  th an  1 0  p e r c e n t o r  i n c r e a s e  b y m o r e  th an  2 0  p e r c e n t an d
s h a l l  b e  r e p o r te d  o n  th e  p r o d u c t d a ta  s h e e t.

4 . 2 . 3 . 2 . 4    T h e  vo l u m e  o f th e  te s t p i e c e  s h al l  n o t c h a n ge  b y
m o r e  th an  ± 0 . 5  c m 3  an d  s h al l  b e  r e p o r te d  o n  th e  p r o d u c t d a ta
s h e e t.

4 . 2 . 4  P ac kagi n g.

4 . 2 . 4 . 1 *    T h e  p a c kag i n g  o f fo a m  c o n c e n tr ate s  s h a l l  c o n fo r m
wi th  r e gu l ati o n s  th at g o ve r n  th e  g r o u n d  an d  ai r  tr a n s p o r t o f
m a te r i al s .

4 . 3 *  Fo am  S o l u ti o n .

4 . 3 . 1 *    F o am  s o l u ti o n  s h al l  b e  te s te d  wi th i n  th e  r an g e  o f 0 . 1  to
1 . 0  p e r c e n t b y vo l u m e ,  as  specifed  i n  S e c ti o n  4 . 3 .

4 . 3 . 2  H e al th ,  S afe ty,  an d  E n vi ro n m e n tal  C o n c e r n s .

4 . 3 . 2 . 1  M am m al i an  To x i c i ty.    A 1 . 0  p e r c e n t fo am  s o l u ti o n  s h a l l
n o t e x c e e d  th e  to x i c i ty l i m i ts  specifed  i n  Ta b l e  4 . 2 . 1 . 1  wh e n

te s te d  i n  ac c o r d a n c e  wi th  5 . 3 . 1 .

4 . 3 . 2 . 2  D o c u m e n tati o n .    O n  r e q u e s t,  th e  m an u fac tu r e r  s h a l l
p r o vi d e  a  s u m m ar y o f th e  r e s u l ts  o f to x i c i ty te s ti n g as  d e s c r i b e d

i n  S e c ti o n  5 . 3 .

4 . 3 . 3 *  P h ys i c al  P ro p e r ti e s .

4 . 3 . 3 . 1  S u r fac e  Te ns i o n .    S u r fac e  te n s i o n  o f fo a m  s o l u ti o n s  at
0 . 1  p e r c e n t,  0 . 3  p e rc e n t,  a n d  1 . 0  p e r c e n t c o n c e n tr ati o n s  s h a l l
b e  m e a s u r e d  i n  a c c o r d a n c e  wi th  5 . 4 . 6  an d  s h al l  b e  r e p o r te d  o n
th e  p r o d u c t d a ta  s h e e t.

4 . 3 . 3 . 2 *  We tti n g Ab i l i ty.    T h e  we tti n g  ab i l i ty o f a 0 . 1  p e r c e n t,  a
0 . 3  p e r c e n t,  a n d  a  1 . 0  p e r c e n t fo am  s o l u ti o n  s h al l  b e  d e te r ‐

m i n e d  i n  ac c o r d an c e  wi th  5 . 4 . 7  an d  s h a l l  b e  r e p o r te d  o n  th e
p r o d u c t d ata s h e e t.

4 . 3 . 4 *  C o r ro s i o n  and  M ate ri al s  C o m p ati b i l i ty.

4 . 3 . 4 . 1  U n i fo r m  C o r ro s i o n .    T h e  fo am  s o l u ti o n ,  at 0 . 1  p e r c e n t
a n d  1 . 0  p e r c e n t c o n c e n tr a ti o n  b y vo l u m e ,  s h al l  n o t e x h i b i t
val u e s  th at e x c e e d  th o s e  specifed  i n  Ta b l e  4 . 2 . 3 . 1  wh e n  te s te d

i n  ac c o r d an c e  wi th  5 . 5 . 1 .

4 . 3 . 4 . 2  I n te rgran u l ar C o r ro s i o n .    I n te r gr a n u l a r  c o r r o s i o n  te s t‐
i n g  s h a l l  b e  p e r fo r m e d  as  r e q u i r e d  i n  4 . 3 . 4 . 2 . 1  th r o u g h
4 . 3 . 4 . 2 . 2  an d  th e  r e s u l ts  r e p o r te d  o n  th e  p r o d u c t d ata s h e e t.

4 . 3 . 4 . 2 . 1    I f th e  fo a m  s o l u ti o n  i s  to  b e  ap p l i e d  u s i n g fxed-wing
ai r c r a ft,  al u m i n u m  c o u p o n s  th a t a r e  e x p o s e d  to  th e  fo am  s o l u ‐

ti o n  d u r i n g u n i fo r m  c o r r o s i o n  te s ti n g  s h al l  b e  e x am i n e d  i n
ac c o r d an c e  wi th  5 . 5 . 2  a n d  s h al l  e x h i b i t n o  i n te r g r an u l ar  c o r r o ‐
s i o n .

4 . 3 . 4 . 2 . 2    I f th e  fo a m  s o l u ti o n  i s  to  b e  a p p l i e d  u s i n g h e l i c o p ‐
te r s  wi th  fxed  ta n ks ,  m a gn e s i u m  an d  a l u m i n u m  c o u p o n s  th at

a r e  e x p o s e d  to  th e  fo am  s o l u ti o n  d u r i n g u n i fo r m  c o r r o s i o n
te s ti n g  s h a l l  b e  e x am i n e d  i n  ac c o r d a n c e  wi th  5 . 5 . 2  an d  s h a l l
e x h i b i t n o  i n te r gr a n u l ar  c o r r o s i o n .

4 . 3 . 4 . 3 *  C o m p ati b i l i ty wi th  N o n m e tal l i c  M ate ri al s .

4 . 3 . 4 . 3 . 1    T h e  e ffe c ts  o f fo am  s o l u ti o n ,  a t 0 . 1  p e r c e n t an d
1 . 0  p e r c e n t c o n c e n tr a ti o n  b y vo l u m e ,  o n  th e  h a r d n e s s  an d

vo l u m e  o f th e  n o n m e tal l i c  m ate r i a l s  l i s te d  i n  4 . 3 . 4 . 3 . 2  s h al l  b e
te s te d  i n  ac c o r d a n c e  wi th  5 . 5 . 3 .

4 . 3 . 4 . 3 . 2    T h e  fo l l o wi n g  n o n m e ta l l i c  m a te r i al s  s h a l l  b e  s u b j e c t
to  te s ti n g :

( 1 ) P VC  p l as ti c ,  M I L -A-A-5 5 8 5 9 A,  Tube,  Nonmetallic,  Polyvinyl
Chloride (PVC),  Flexible (General Use)

( 2 ) S e al an t,  S AE  AM S -S -8 8 0 2 E ,  Sealing Compound,  Fuel Resist‐
ant,  Integral Fuel Tanks and Fuel Cell Cavities,  High Adhesion

( 3 ) S e al an t,  M I L -P RF - 8 1 7 3 3 D ,  Sealing and Coating Compound,
Corrosion Inhibitive

( 4 ) N e o p r e n e  r u b b e r,  S AE  AM S -3 2 0 8 N ,  Chloroprene (CR)
Rubber,  Weather Resistant,  45–55

( 5 ) F i b e r g l as s ,  S AE  AM S -C -9 0 8 4 ,  Cloth,  Glass,  Finished for Resin
Laminates

( 6 ) H i g h -d e n s i ty p o l ye th yl e n e ,  AS T M  D 4 9 7 6 ,  Standard Specif‐
cation for Polyethylene Plastics Molding and Extrusion Materi‐

als
( 7 ) F l e x i b l e  polyolefn,  S AE  AM S -D T L -2 3 0 5 3 / 5 B ,  Insulation

Sleeving,  Electrical,  Heat Shrinkable,  Polyolefn,  Flexible,  Cross‐
linked

( 8 ) L o w-d e n s i ty p o l ye th yl e n e ,  AS T M  D 4 9 7 6 ,  Standard Specif‐
cation for Polyethylene Plastics Molding and Extrusion Materi‐
als

4 . 3 . 4 . 3 . 3    T h e  d e gr e e  o f h ar d n e s s  o f th e  te s t p i e c e  s h al l  n o t
d e c r e as e  b y m o r e  th a n  1 0  p e r c e n t o r  i n c r e as e  b y m o r e  th an
2 0  p e r c e n t an d  s h a l l  b e  r e p o r te d  o n  th e  p r o d u c t d ata s h e e t.

4 . 3 . 4 . 3 . 4    T h e  vo l u m e  o f th e  te s t p i e c e  s h al l  n o t c h a n ge  b y
m o r e  th an  ± 0 . 5  c m 3  an d  s h al l  b e  r e p o r te d  o n  th e  p r o d u c t d a ta

s h e e t.

4 . 3 . 5  E x p o s u re  P ro te c ti o n  E ffe c ti ve n e s s .    F o a m  s o l u ti o n s  at
0 . 4  an d  1 . 0  p e r c e n t c o n c e n tr a ti o n s  s h a l l  b e  c h ar a c te r i z e d  an d
te s te d  fo r  e x p o s u r e  p r o te c ti o n  e ffe c ti ve n e s s  i n  a c c o r d a n c e  wi th

S e c ti o n  5 . 2 .  T h e  r e s u l ts  wi l l  b e  m a d e  a va i l a b l e  to  u s e r s  a s
p e r fo r m a n c e  i n fo r m ati o n .

4 . 4  Fo am .

4 . 4 . 1  E x p an s i o n  Rati o .    T h e  e x p an s i o n  r ati o  o f 1 . 0  p e r c e n t
fo am  s o l u ti o n s  i n  d e i o n i z e d  o r  d i s ti l l e d  wa te r,  l ab o r ato r y fr e s h
wate r,  an d  artifcial  s e a wa te r  s h al l  b e  d e te r m i n e d  i n  ac c o r d ‐

an c e  wi th  5 . 4 . 8  an d  th e  r e s u l ts  r e p o r te d  o n  th e  p r o d u c t d a ta
s h e e t.

4 . 4 . 2  D rai n  T i m e .    T h e  2 5  p e r c e n t d r a i n  ti m e  o f a 1 . 0  p e r c e n t
fo am  s o l u ti o n  i n  d e i o n i z e d  o r  d i s ti l l e d  wate r,  l ab o r ato r y fr e s h
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wate r,  a n d  artifcial  s e a wa te r  s h al l  b e  d e te r m i n e d  i n  a c c o r d ‐
an c e  wi th  5 . 4 . 8  an d  th e  r e s u l ts  r e p o r te d  o n  th e  p r o d u c t d a ta
s h e e t.

4 . 4 . 3  E x p o s u re  P ro te c ti o n  E ffe c ti ve n e s s .    F o am  p r o d u c e d
fr o m  0 . 4  an d  1 . 0  p e r c e n t fo am  s o l u ti o n  s h a l l  b e  p r e p a r e d  a s
d e s c r i b e d  i n  S e c ti o n  5 . 2  a n d  te s te d  fo r  e x p o s u r e  p r o te c ti o n
e ffe c ti ve n e s s  u s i n g th e  L ate r al  I g n i ti o n  F l am e  S p r e a d  Te s t
( L I F T )  d e s c r i b e d  i n  S e c ti o n  5 . 2 .  T h e  r e s u l ts  fo r  u n tr e a te d ,
wate r- tr e a te d ,  an d  fo am -tr e ate d  s am p l e s  s h al l  b e  r e p o r te d  o n
th e  p r o d u c t d ata s h e e t.

4 . 5  L ab e l i n g an d  D o c um e n tati o n .

4 . 5 . 1  L ab e l i n g.    T h e  m an u fa c tu r e r  s h a l l  p r o vi d e  th e  fo l l o wi n g
i n fo r m a ti o n  o n  a  l ab e l  th a t i s  p e r m an e n tl y a ttac h e d  to  th e
c o n c e n tr a te  c o n ta i n e r :

( 1 ) M an u fa c tu r e r  n a m e  a n d  ad d r e s s
( 2 ) P r o d u c t n am e ,  l o t n u m b e r,  an d  d ate  o f m a n u fac tu r e
( 3 ) E m e r ge n c y an d  frst-aid  i n s tr u c ti o n s
( 4 ) Vo l u m e  ( l i te r s  a n d  U . S .  g al l o n s )  o f c o n c e n tr a te  i n

c o n tai n e r
( 5 ) S tate m e n t th at p r o d u c t m e e ts  al l  r e q u i r e m e n ts  o f th e

c u r r e n t e d i ti o n  o f th i s  s tan d ar d  wh e n  u s e d  wi th i n  th e
r an g e  o f 0 . 1  a n d  1 . 0  p e r c e n t

( 6 ) S tate m e n t d i r e c ti n g  a tte n ti o n  o f u s e r  to  p r o d u c t d a ta
s h e e t

4 . 5 . 2  D o c u m e n tati o n .

4 . 5 . 2 . 1    A p r o d u c t d ata s h e e t th at c o n ta i n s  th e  i n fo r m a ti o n
identifed  i n  th i s  s ta n d a r d  s h al l  b e  p r e p ar e d  b y th e  m an u fac ‐
tu r e r.

4 . 5 . 2 . 2    O n  r e q u e s t,  th e  m an u fac tu r e r  s h al l  p r o vi d e  a p r o d u c t
d ata s h e e t th a t d o c u m e n ts  th e  r e s u l ts  o f th e  te s ts  r e q u i r e d  b y
th i s  s tan d a r d ,  an d  a  c o p y o f a  c u r r e n t s afe ty d a ta  s h e e t ( S D S ) .

N 4 . 5 . 2 . 3    Wh e r e  wa te r  a d d i ti ve  i s  to  b e  u s e d ,  fo am  p r e p ar e d  at
th e  m ax i m u m  c o n c e n tr a ti o n s  specifed  fo r  u s e  b y th e  m an u fa c ‐
tu r e r ’ s  wa te r  a d d i ti ve s  l i s ti n g s h al l  b e  te s te d  fo r  to x i c  fuorina‐
ted  i n gr e d i e n ts  i n  a c c o r d an c e  wi th  E PA M e th o d  5 3 7 . 1 ,
Determination of Selected Per- and Polyfuorinated Alkyl Substances in
Drinking Water by Solid Phase Extraction and Liquid Chromatogra‐
phy/Tandem Mass Spectrometry (LC/MS/MS),  b y an  E PA- ap p r o ve d
l ab o r ato r y o r  a l a b o r a to r y th a t i s  r e c o g n i z e d  b y th e  au th o r i ty
h a vi n g j u r i s d i c ti o n .

C h ap te r 5    Te s t M e th o d s

5 . 1  G e n e ral .

5 . 1 . 1  G o o d  L ab o rato r y P rac ti c e s .    Al l  te s ti n g  r e q u i r e d  b y th i s
s tan d ar d  s h a l l  b e  c o n d u c te d  b y an  i n d e p e n d e n t l ab o r ato r y th a t
i s  ad h e r i n g  to  g o o d  l a b o r a to r y p r ac ti c e  s tan d ar d s  as  defned  i n
4 0  C F R 7 9 2 ,  “ Go o d  L a b o r a to r y P r a c ti c e  S tan d ar d s , ”  4 0  C F R
1 6 0 ,  “ G o o d  L ab o r ato r y P r a c ti c e  S tan d ar d s , ”  o r  OECD Principles
of Good Laboratory Practice.  T h o s e  l a b o r a to r i e s  th at c o n d u c t L I F T
te s ti n g  s h a l l  ad h e r e  to  th e  r e q u i r e m e n ts  o f I S O / I E C  1 7 0 2 5 ,
General requirements for the competence of testing and calibration labo‐
ratories.

Δ 5 . 1 . 2  S afe ty D ata S h e e ts  ( S D S s ) .    T h e  S D S  fo r  e ac h  p r o d u c t
an d  r e ag e n t c h e m i c al  u s e d  d u r i n g  th e  e val u a ti o n  s h a l l  b e
o b tai n e d .  T h e  r e c o m m e n d a ti o n s  fo r  s a fe  h a n d l i n g an d
p e r s o n a l  p r o te c ti ve  e q u i p m e n t ( P P E )  s h al l  b e  fo l l o we d .

5 . 2  E x p o s u re  P ro te c ti o n  E ffe c ti ve n e s s .    F o am  p r e p a r e d  fr o m
wate r  s o l u ti o n s  o f th e  fo am  c o n c e n tr a te  s h al l  b e  c h ar a c te r i z e d

an d  te s te d  fo r  e x p o s u r e  p r o te c ti o n  e ffe c ti ve n e s s  u s i n g  th e  ve r ti ‐
c a l  L I F T  ap p ar a tu s  an d  g e n e r al  m e th o d  i n  AS T M  E 1 3 2 1 ,  Stand‐
ard Test Method for Determining Material Ignition and Flame Spread

Properties,  as  we l l  as  th e  d e ta i l s  d e s c r i b e d  i n  th i s  s e c ti o n .

5 . 2 . 1  Fo am  P re p arati o n .    Two  i d e n ti c al  s am p l e s  o f th e  fo a m
s h a l l  b e  p r e p ar e d  an d  te s te d  to  d e te r m i n e  fo a m  c h ar ac te r i s ti c s

a s  d e s c r i b e d  i n  5 . 2 . 2  a n d  th e  e x p o s u r e  p r o te c ti o n  e ffe c ti ve n e s s
a s  d e s c r i b e d  i n  5 . 2 . 3 .

5 . 2 . 1 . 1 *    F o am  s h a l l  b e  g e n e r ate d  i n  a  b l e n d e r  h a vi n g fo u r
1 . 2 5  i n .  an g l e d  b l ad e s  an d  a s p e e d  o f 3 1 5 0  r p m  ±  1 5 0  r p m .

5 . 2 . 1 . 2    Al l  te s t p r o d u c ts  s h a l l  b e  p r e p a r e d  u s i n g  2 5 0  m L
( 2 5 0  g)  o f r o o m  te m p e r a tu r e  [ 2 1 ° C  ±  2 . 8 ° C  ( 7 0 ° F  ±  5 ° F ) ] ,

d e i o n i z e d  wate r.

5 . 2 . 1 . 3    T h e  i n d i c ate d  vo l u m e  o f fo a m  c o n c e n tr ate  s h a l l  b e
i n j e c te d  i n to  th e  r e q u i r e d  am o u n t o f wa te r  i n  th e  b l e n d e r

c o n tai n e r  j u s t b e fo r e  b l e n d i n g to  o b ta i n  th e  d e s i r e d  s o l u ti o n .

( 1 ) 0 . 4  p e r c e n t fo am  s o l u ti o n  =  1 . 0  m L  o f fo a m  c o n c e n tr a te
i n  2 5 0  m L  o f wate r

( 2 ) 1 . 0  p e r c e n t fo am  s o l u ti o n  =  2 . 5  m L  o f fo a m  c o n c e n tr ate
i n  2 5 0  m L  o f wate r

5 . 2 . 1 . 4    T h e  fo am  s h al l  b e  m i x e d  a t h i g h  s p e e d  ( 3 1 5 0  r p m
±  1 5 0  r p m )  fo r  o n e  m i n u te ,  an d  th e  s tar t/ s to p  ti m e s  s h a l l  b e
r e c o r d e d  o n  th e  d a ta  s h e e t.

5 . 2 . 2  C h arac te ri s ti c s  o f Fo am  S am p l e s .    T h e  fo am  c h ar a c te r i s ‐
ti c s  s h al l  b e  r e c o r d e d  as  d e s c r i b e d  i n  5 . 2 . 2 . 1  th r o u gh  5 . 2 . 2 . 3 .

5 . 2 . 2 . 1    U s i n g o n e  s e t o f s am p l e s  p r e p ar e d  i n  ac c o r d a n c e  wi th
5 . 2 . 1 ,  th e  vo l u m e  o f fo am  g e n e r ate d  s h al l  b e  m e as u r e d  b y

p o u r i n g  th e  fo a m  i n to  a  g r ad u ate d  c yl i n d e r  i m m e d i ate l y u p o n
d i s c o n ti n u i n g th e  b l e n d i n g  an d  th e  m e as u r e m e n t r e c o r d e d .

5 . 2 . 2 . 2    T h e  e x p an s i o n  r ati o  an d  d r a i n  ti m e  s h al l  b e  d e te r ‐
m i n e d  u s i n g  th e  p r o c e d u r e ,  c al c u l a ti o n ,  an d  n u m b e r  o f r e p l i ‐
c a ti o n s  u s e d  i n  5 . 4 . 8 . 1 ( 4 )  th r o u g h  5 . 4 . 8 . 1 ( 8 ) .

5 . 2 . 2 . 3    T h e  r e s u l ts  ( ave r ag e  o f e x p an s i o n  r a ti o  val u e s  an d
d r ai n  ti m e s )  fo r  e a c h  o f th e  fo a m  s o l u ti o n s  s h al l  b e  r e c o r d e d .

5 . 2 . 3  E x p o s u re  P ro te c ti o n  E ffe c ti ve n e s s  Te s t M e th o d .    T h e
e x p o s u r e  p r o te c ti o n  e ffe c ti ve n e s s  s h al l  b e  d e te r m i n e d  i n

a c c o r d an c e  wi th  th e  m e th o d  b e l o w.

5 . 2 . 3 . 1  E q u i p m e n t S e t- U p  an d  C al i b rati o n .

5 . 2 . 3 . 1 . 1 *    T h e  r ad i a n t h e at p a n e l  s h al l  p r o vi d e  a  s ta b l e  h e at
fux  o f 4 0  kW/ m 2 .

5 . 2 . 3 . 1 . 2    T h e  p i l o t i gn i ti o n  fame,  l o c ate d  i n  fr o n t o f th e
s a m p l e  c o n ta i n e r wh e r e  th e  r ad i a n t p a n e l  i s  c l o s e s t to  th e

s a m p l e  h o l d e r,  s h al l  b e  i g n i te d .

5 . 2 . 3 . 1 . 3    T h e  e q u i p m e n t s h a l l  b e  c al i b r ate d  p r i o r  to  i n i ti a ti n g
te s ts .

5 . 2 . 3 . 1 . 4 *    A c o n tr o l  te s t o n  an  u n tr e ate d  b o ar d  s h a l l  b e
p e r fo r m e d  at th e  b e g i n n i n g a n d  e n d  o f e ac h  te s t p e r i o d ,  an d
th r o u g h o u t th e  te s t p e r i o d  as  n e c e s s ar y,  to  a s s u r e  a h e at fux  o f
4 0  kW/ m 2  i s  m ai n ta i n e d .

5 . 2 . 3 . 1 . 5    Ad d i ti o n al  c a l i b r a ti o n s  o f e q u i p m e n t s h a l l  b e
p e r fo r m e d  th r o u gh o u t th e  te s t s e r i e s  a n d  an y ti m e  th a t r e p e at

te s ts  h ave  signifcant d i ffe r e n c e s  i n  r e s u l ts .
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5 . 2 . 3 . 1 . 6    T h e  p e r fo r m a n c e  o f th e  te s t a p p ar atu s  s h a l l  b e
m o n i to r e d  a n d  r e c o r d e d .

5 . 2 . 3 . 2  D ata C o l l e c ti o n .

5 . 2 . 3 . 2 . 1    A vi d e o  c am e r a wi th  a ti m e -s ta m p  c ap ab i l i ty a n d  a
c l e ar  vi e w o f th e  te s t p i e c e  d u r i n g  e x p o s u r e  to  th e  r a d i an t
p an e l  s h a l l  b e  u s e d  to  r e c o r d  th e  te s t,  an d  th e  vi d e o  s h al l  b e
i n c l u d e d  wi th  th e  te s t r e c o r d s .

5 . 2 . 3 . 2 . 2    Al l  p r o d u c t i n fo r m a ti o n ,  te s t i n fo r m a ti o n ,  a n d  m e a s ‐
u r e d  d a ta  s h a l l  b e  r e c o r d e d  o n  th e  s tan d a r d  d a ta  s h e e t.

5 . 2 . 3 . 2 . 3    D a ta  fr o m  th e  r ad i a n t p a n e l  p e r fo r m an c e  s h al l  b e
re c o r d e d  an d  c o p i e s  m ai n ta i n e d  wi th  th e  te s t r e c o r d s .

5 . 2 . 3 . 3  S u b s trate  P re p arati o n .

5 . 2 . 3 . 3 . 1    S u b s tr a te  s am p l e s  s h al l  b e  D o u gl as  fr  T 1 -1 1  s i d i n g
fr o m  a  s i n g l e  s o u r c e ,  c u t to  a d i m e n s i o n  o f 1 4 . 6  c m  ×  1 4 . 6  c m  ×
1 . 3  c m  ( 5 . 7 5  i n .  ×  5 . 7 5  i n .  ×  0 . 5  i n . ) ,  fr e e  o f g r o o ve s  a n d  p l u g s .

5 . 2 . 3 . 3 . 2    Al l  s u b s tr ate  s am p l e s  s h al l  b e  c o n d i ti o n e d  fo r  a t l e as t
3 0  d a ys  b e fo r e  u s e  a t 2 1 ° C  ±  2 . 8 ° C  ( 7 0 ° F  ±  5 ° F )  wi th  a r e l ati ve
h u m i d i ty ( RH )  o f 5 0  p e r c e n t ±  5  p e r c e n t.

5 . 2 . 3 . 3 . 3 *    A s tac k o f th r e e  s u b s tr a te  s am p l e s  s h al l  b e  u s e d  fo r
e ac h  te s t.

5 . 2 . 3 . 3 . 4    E ac h  te s t b o ar d  ( th e  to p  s a m p l e  p i e c e  i n  a s tac k o f
th r e e )  s h al l  b e  m a r ke d  wi th  a  u n i q u e  identifer  ( e . g. ,  n u m b e r
o r  l e tte r )  o n  th e  b a c k ( s m o o th )  s i d e  wi th  a  p e r m an e n t m a r ke r.

5 . 2 . 3 . 3 . 5    T h e  i n i ti a l  we i g h t o f e a c h  te s t b o ar d  s h al l  b e  r e c o r ‐
d e d .

5 . 2 . 3 . 3 . 6 *    U s i n g  an  e l e c tr o n i c  m o i s tu r e  m e te r,  th r e e  m e as u r e ‐
m e n ts  o f th e  m o i s tu r e  c o n te n t o f e ac h  te s t b o ar d  ta ke n  o n  th e
s m o o th  s i d e  o f e ac h  te s t b o a r d  s h al l  b e  a ve r a ge d  a n d  th e  r e s u l t
r e c o r d e d .

5 . 2 . 3 . 4  L o ad i n g th e  S am p l e  H o l d e r.

5 . 2 . 3 . 4 . 1 *    T h r e e  s am p l e  s u b s tr ate  p an e l s  s h a l l  b e  p l a c e d  i n
th e  s am p l e  h o l d e r  s o  th a t th e  r o u g h  s i d e  o f th e  te s t b o a r d  i s
e x p o s e d  an d  th e  m i c r o -gr o o ve s  ar e  p e r p e n d i c u l ar  to  th e  l e n g th
o f th e  s am p l e  h o l d e r.

5 . 2 . 3 . 4 . 2    M e tal  we d g e s  s h al l  b e  i n s e r te d  b e twe e n  th e  T 1 -1 1
an d  th e  s a m p l e  h o l d e r  to  e n s u r e  th at th e  T 1 - 1 1  p an e l s  ar e  h e l d
frmly i n  p l a c e  a n d  d o  n o t foat.

5 . 2 . 3 . 4 . 3    T h e  s am p l e  h o l d e r  s h a l l  b e  frmly a ttac h e d  i n  th e
te s t a p p ar atu s  an d  l e ve l e d .

5 . 2 . 3 . 5  Ap p l i c ati o n  o f Te s t Age n t.

5 . 2 . 3 . 5 . 1 *    T h e  p r e p a r e d  fo am  s h al l  b e  p o u r e d  i n to  th e  p a n
c o n tai n i n g  th e  T 1 -1 1 .

5 . 2 . 3 . 5 . 2    Wh e n  m e as u r i n g th e  p e r fo r m an c e  o f ag e n t wi th  a
0 . 4  p e r c e n t s o l u ti o n ,  th e  p an e l  h o l d e r  s h a l l  s i t u n d i s tu r b e d  fo r
5  m i n u te s .

5 . 2 . 3 . 5 . 3    Wh e n  m e as u r i n g th e  p e r fo r m an c e  o f ag e n t wi th  a
1 . 0  p e r c e n t s o l u ti o n ,  th e  p an e l  h o l d e r  s h al l  b e  r ai s e d  to  th e
ve r ti c al  p o s i ti o n  i m m e d i a te l y a fte r  ag e n t ad d i ti o n .

5 . 2 . 3 . 5 . 4    T h e  p an e l  h o l d e r  s h al l  b e  ti p p e d  to  ve r ti c a l ,  b r i n gi n g
th e  l e ft s i d e  to  th e  to p  a n d  al l o wi n g th e  s am p l e  to  d r a i n  fo r
1 0  s e c o n d s .

5 . 2 . 3 . 5 . 5    T h e  p an e l  h o l d e r  s h a l l  b e  r e tu r n e d  to  th e  h o r i z o n tal
p o s i ti o n ,  r e a d y to  m o ve  i t to  th e  e x p o s u r e  ap p a r atu s .

5 . 2 . 3 . 6  E x p o s u re  o f P an e l  to  Rad i an t H e at.

5 . 2 . 3 . 6 . 1    T h e  h e at s h i e l d  s h a l l  b e  r e m o ve d  fr o m  th e  e x p o s u r e
ap p ar a tu s  a b o u t 3 0  s e c o n d s  p r i o r  to  i n s e r ti n g  th e  te s t h o l d e r

i n to  th e  a p p ar atu s .

5 . 2 . 3 . 6 . 2    T h e  p an e l  h o l d e r  s h al l  b e  m a d e  ve r ti c al ,  r o ta te d
c o u n te r c l o c kwi s e  o n e -q u ar te r  tu r n  ( to  b r i n g  th e  r i gh t s i d e  to

th e  to p ) ,  an d  i n s e r te d  i n to  th e  e x p o s u r e  ap p a r atu s .

5 . 2 . 3 . 6 . 3    T h e  ti m e  i n  s e c o n d s  fr o m  i n i ti a l  e x p o s u r e  o f th e
s a m p l e  s u r fa c e  to  th e  r ad i a n t p an e l  to  i gn i ti o n  o f th e  s u b s tr ate
s h a l l  b e  m e as u r e d  an d  r e c o r d e d .

5 . 2 . 3 . 6 . 4    I f fo am -tr e ate d  s u b s tr a te  d o e s  n o t i gn i te  afte r
6 0 0  s e c o n d s  ( 1 0  m i n u te s )  o f e x p o s u r e ,  th e  te s t s h al l  b e  e n d e d

a n d  th e  n o te  “ n o  i gn i ti o n ”  r e c o r d e d  o n  th e  d ata s h e e t.

5 . 2 . 3 . 6 . 5 *    I f fash  o r  tr an s i e n t i g n i ti o n s  o c c u r,  th e  ti m e  an d
fr e q u e n c y s h al l  b e  n o te d .  I f th e  fash  c o n ti n u e s  fo r  3 0  s e c o n d s

o r  i f i n te r m i tte n t fashing  c o n ti n u e s  fo r  3 0  s e c o n d s ,  th e  s am p l e
s h a l l  b e  c o n s i d e r e d  to  h ave  i gn i te d .

5 . 2 . 3 . 6 . 6    O n c e  i g n i ti o n  h as  o c c u r r e d  o r  th e  te s t d i s c o n ti n u e d ,
th e  s am p l e  p a n e l  h o l d e r  s h a l l  b e  r e m o ve d  fr o m  th e  r a d i an t

h e a t s o u r c e  an d  a l l o we d  to  c o o l .

5 . 2 . 3 . 6 . 7 *    O n c e  th e  s am p l e  p an e l  h as  c o o l e d  s o  i t c a n  b e
h a n d l e d  c o m fo r ta b l y,  th e  te s t b o a r d  s h al l  b e  r e m o ve d  fr o m  th e

s a m p l e  c o n ta i n e r  an d  th e  s a m p l e  identifcation  o n  th e  b ac k
verifed,  i f p o s s i b l e .

5 . 2 . 3 . 6 . 8    Re p e a t th e  p r o c e s s  s te p s  i n  5 . 2 . 3 . 6 . 1  th r o u g h
5 . 2 . 3 . 6 . 7  fo r  a m i n i m u m  o f fve  s am p l e  p an e l s .

5 . 2 . 3 . 7  D e te r m i n ati o n  o f th e  P e r fo r m an c e  Rati n g.

5 . 2 . 3 . 7 . 1    T h e  p e r fo r m a n c e  r ati n g  s h al l  b e  d e te r m i n e d  s e p a‐
r ate l y fo r  th e  0 . 4  p e r c e n t a n d  th e  1 . 0  p e r c e n t fo a m ,  b y c o m p ar ‐

i n g th e  ti m e  fr o m  e x p o s u r e  to  i gn i ti o n  o f th e  fo am -tr e ate d
p an e l  to  th e  ti m e  to  i g n i ti o n  fo r  th e  wate r- tr e a te d  s a m p l e s .

5 . 2 . 3 . 7 . 2    T h e  ti m e  to  i g n i ti o n  fo r  e ac h  tr e a tm e n t ( s o ak ti m e
an d  c o n c e n tr ati o n )  s h a l l  b e  d e te r m i n e d  b y a ve r a gi n g a l l
s a m p l e s  o f th e  s a m e  tr e atm e n t.

5 . 2 . 3 . 7 . 3    T h e  p e r fo r m a n c e  r ati n g  s h a l l  b e  c al c u l a te d  a s  s h o wn
b e l o w wh e r e  al l  i g n i ti o n  ti m e s  ar e  g i ve n  i n  s e c o n d s .

Ra ti n g =  
( I gn i ti o n  ti m e ,  fo a m  tr e a te d  I gn i ti o n  ti m e ,  wa te− rr  tr e a te d )

I g n i ti o n  ti m e ,  wa te r  tr e a te d

Δ 5 . 3  H e al th ,  S afe ty,  an d  E n vi ro n m e n tal  C o n s i d e rati o n s .

5 . 3 . 1  M am m al i an  To x i c i ty.

Δ 5 . 3 . 1 . 1    T h e  fo a m  c o n c e n tr a te  a n d  a  1 . 0  p e r c e n t b y vo l u m e
fo am  s o l u ti o n  s h a l l  b e  te s te d  i n  ac c o r d an c e  wi th  th e  fo l l o wi n g

g u i d e l i n e s :

( 1 ) O P P T S  8 7 0 . 1 1 0 0 ,  “ Ac u te  O r al  To x i c i ty”
( 2 ) O P P T S  8 7 0 . 1 2 0 0 ,  “ Ac u te  D e r m al  To x i c i ty”
( 3 ) O P P T S  8 7 0 . 2 5 0 0 ,  “ Ac u te  D e r m al  I r r i ta ti o n ”
( 4 ) O P P T S  8 7 0 . 2 4 0 0 ,  “ Ac u te  E ye  I r r i tati o n , ”  i n c l u d i n g th e

o p ti o n a l  te s t defned  i n  4 ( i i i )  o f th e  g u i d e l i n e s

 
[ 5 . 2 . 3 . 7 . 3 ]
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5 . 3 . 2  Aq u ati c  To x i c i ty.

Δ 5 . 3 . 2 . 1    F o am  c o n c e n tr a te  s am p l e s  s h a l l  b e  te s te d ,  u s i n g  r a i n ‐
b o w tr o u t (Oncorhynchus mykiss),  i n  a c c o r d an c e  wi th  O P P T S
8 5 0 . 1 0 7 5 ,  “ F i s h  Ac u te  To x i c i ty Te s t,  F r e s h wate r  an d  M a r i n e , ”  i n
s o ft wa te r  a s  defned  i n  AS T M  E 7 2 9 ,  Standard Guide for Conduct‐
ing Acute Toxicity Tests on Test Materials with Fishes,  Macroinverte‐
brates,  and Amphibians.

5 . 3 . 2 . 2    I n  a c c o r d an c e  wi th  O P P T S  8 5 0 . 1 0 7 5 ,  “ F i s h  Ac u te
To x i c i ty Te s t,  F r e s h wate r  a n d  M ar i n e , ”  1 0  fsh  th at ar e  6 0  d ays
±  1 5  d ays  p o s t-h a tc h  s h a l l  b e  e x p o s e d  u n d e r  s tati c  c o n d i ti o n s  to
e ac h  l e ve l  o f a fo am  s o l u ti o n  th a t c o n ta i n s  AS T M  s o ft wate r  fo r
9 6  h o u r s  a t 1 2 ° C  ±  1 ° C  ( 5 4 ° F  ±  2 ° F ) .

5 . 3 . 3 *  B i o d e grad ab i l i ty.

Δ 5 . 3 . 3 . 1    T h e  b i o d e g r ad a b i l i ty o f th e  fo a m  c o n c e n tr a te  s h al l  b e
d e te r m i n e d  i n  ac c o r d an c e  wi th  S e c ti o n  M ,  C O 2  E vo l u ti o n
(Modifed  S tu r m )  Te s t,  o f O P P T S  8 3 5 . 3 1 1 0 ,  “ Re a d y B i o d e gr a d ‐

ab i l i ty. ”

5 . 3 . 3 . 2    Te s ti n g s h al l  b e  c o n d u c te d  fo r  a m i n i m u m  o f 2 8  d ays .

5 . 3 . 3 . 3    Te s ti n g s h al l  b e  d i s c o n ti n u e d  a t th e  e n d  o f 4 2  d a ys ,  o r
wh e n  th e  o x yge n  d e p l e ti o n  p l ate au  h as  b e e n  r e a c h e d ,  wh i c h ‐

e ve r  i s  s o o n e r.

5 . 3 . 3 . 4    At l e as t o n e  r e fe r e n c e  s u b s ta n c e  s h a l l  b e  u s e d  to  m o n i ‐
to r  i n o c u l u m  a c ti vi ty.

5 . 3 . 4  Fl as h  P o i n t.    T h e  o p e n -c u p  fash  p o i n t s h a l l  b e  d e te r ‐
m i n e d  i n  ac c o r d an c e  wi th  AS T M  D 9 2 ,  Standard Test Method for
Flash and Fire Points by Cleveland Open Cup Tester.

5 . 4  P h ys i c al  P ro p e r ti e s .

5 . 4 . 1  S tab i l i ty o f C o n c e n trate .

5 . 4 . 1 . 1    T h r e e  2 0  L  o r  5  g al  c o n ta i n e r s  o f fo a m  c o n c e n tr a te
th at a r e  take n  fr o m  a s i n g l e  p r o d u c ti o n  l o t an d  p a c ka ge d  i n

s e a l e d  c o n tai n e r s ,  a s  r e c e i ve d  fr o m  th e  m a n u fac tu r e r,  s h al l  b e
m a r ke d ,  h a n d l e d ,  s to r e d ,  an d  te s te d  a s  d e s c r i b e d  i n  5 . 4 . 1 . 2
th r o u g h  5 . 4 . 1 . 7 .

5 . 4 . 1 . 2    T h e  c o n tai n e r s  s h al l  b e  d e s i g n ate d  as  S a m p l e s  1 ,  2 ,
a n d  3 .

5 . 4 . 1 . 3    P r i o r  to  s tar ti n g  th e  te s t,  th e  c o n ta i n e r s  s h al l  b e  i n ve r ‐
te d  fo u r  ti m e s  wi th i n  a o n e -m i n u te  p e r i o d .  T h e  c o n te n ts  o f th e

c o n tai n e r s  s h a l l  n o t s u b s e q u e n tl y b e  ag i tate d ,  m i x e d ,  o r  o th e r ‐
wi s e  d i s tu r b e d ,  e x c e p t a s  r e q u i r e d  to  c o m p l e te  th e  te s ti n g,  u n ti l
th e  te m p e r atu r e  s to r ag e  s e q u e n c e  i s  c o m p l e te d .

5 . 4 . 1 . 4    S am p l e  1  s h al l  b e  te s te d  i n  a c c o r d an c e  wi th  5 . 4 . 1 . 7
a fte r  i t h a s  b e e n  s to r e d  fo r  3 7  c o n ti n u o u s  d a ys  u n d e r  th e
fo l l o wi n g  c o n d i ti o n s  i n  th e  fo l l o wi n g  s e q u e n c e :

( 1 ) 4 9 ° C  ±  3 ° C  ( 1 2 0 ° F  ±  5 ° F )  fo r  3 0  d ays
( 2 ) 2 1 ° C  ±  3 ° C  ( 7 0 ° F  ±  5 ° F )  fo r  7  d ays

5 . 4 . 1 . 5    S am p l e  2  s h al l  b e  te s te d  i n  a c c o r d a n c e  wi th  5 . 4 . 1 . 7
a fte r  i t h a s  b e e n  s to r e d  fo r  6 8  c o n ti n u o u s  d a ys  u n d e r  th e

fo l l o wi n g  c o n d i ti o n s  i n  th e  fo l l o wi n g s e q u e n c e :

( 1 ) 4 9 ° C  ±  3 ° C  ( 1 2 0 ° F  ±  5 ° F )  fo r  3 0  d ays
( 2 ) 2 1 ° C  ±  3 ° C  ( 7 0 ° F  ±  5 ° F )  fo r  1  d ay
( 3 ) –9 ° C  ±  3 ° C  ( 1 5 ° F ±  5 ° F )  fo r  3 0  d ays
( 4 ) 2 1 ° C  ±  3 ° C  ( 7 0 ° F  ±  5 ° F )  fo r  7  d ays

5 . 4 . 1 . 6    S am p l e  3  s h al l  b e  te s te d  i n  a c c o r d a n c e  wi th  5 . 4 . 1 . 7
afte r  i t h a s  b e e n  s to r e d  fo r  3 7  c o n ti n u o u s  d a ys  u n d e r  th e

fo l l o wi n g  c o n d i ti o n s  i n  th e  fo l l o wi n g  s e q u e n c e :

( 1 ) –9 ° C  ±  3 ° C  ( 1 5 ° F  ±  5 ° F )  fo r  3 0  d ays
( 2 ) 2 1 ° C  ±  3 ° C  ( 7 0 ° F  ±  5 ° F )  fo r  7  d ays

5 . 4 . 1 . 7    Wi th i n  o n e  d ay fo l l o wi n g  th e  e n d  o f th e  s to r ag e  p e r i ‐
o d s  d e s c r i b e d  i n  5 . 4 . 1 . 4  th r o u g h  5 . 4 . 1 . 6 ,  th e  s e a l e d  s am p l e
c o n tai n e r s  s h a l l  b e  i n ve r te d  fo u r  ti m e s  wi th i n  a 1 -m i n u te

p e r i o d .

5 . 4 . 1 . 7 . 1    E ac h  s am p l e  s h a l l  th e n  b e  o p e n e d ,  a n d  th e  fo a m
c o n c e n tr ate  s h a l l  b e  p o u r e d  i n to  s e p ar ate ,  c l e a n ,  o p e n -h e ad

tr an s p ar e n t c o n tai n e r s  a n d  a l l o we d  to  s i t u n d i s tu r b e d  fo r
1 0  m i n u te s  to  a l l o w b u b b l e s  to  r i s e  to  th e  s u r fa c e .

5 . 4 . 1 . 7 . 2    T h e  s a m p l e s  s h a l l  th e n  b e  vi s u al l y e x am i n e d  fo r
s e p ar ati o n ,  stratifcation,  a n d  c r ys ta l l i z a ti o n .

5 . 4 . 1 . 7 . 3    T h e  e m p ty s to r a ge  c o n tai n e r  s h a l l  b e  e x am i n e d  fo r
e vi d e n c e  o f r e s i d u al  s e d i m e n t o r  c r ys tal s .

5 . 4 . 1 . 7 . 4    T h e  e x p an s i o n  r ati o  a n d  th e  d r ai n  ti m e  o f s o l u ti o n s
p r e p a r e d  fr o m  e ac h  s am p l e  o f th e  c o n c e n tr ate  s h al l  b e  d e te r ‐

m i n e d  i n  ac c o r d a n c e  wi th  th e  p r o c e d u r e  i n  5 . 4 . 8  a n d  s h al l  b e
c o m p a r e d  wi th  th e  e x p an s i o n  r ati o  a n d  th e  d r ai n  ti m e
o b tai n e d  wi th  th e  o r i g i n a l  s am p l e .

5 . 4 . 1 . 7 . 5    T h e  we tti n g ab i l i ty o f fr e s h l y p r e p a r e d  s o l u ti o n s
fr o m  e a c h  s to r e d  c o n c e n tr a te  s h al l  b e  c o m p ar e d  wi th  th e

we tti n g  a b i l i ty o f th e  o r i gi n al  s am p l e ,  i n  a c c o r d a n c e  wi th  th e
p r o c e d u r e  i n  5 . 4 . 7 .  T h e  r e s u l t s h al l  b e  r e c o r d e d .

5 . 4 . 2  Vi s c o s i ty.    T h e  vi s c o s i ty o f th e  fo am  c o n c e n tr ate  s h al l  b e
m e a s u r e d  at th e  te m p e r atu r e s  o f 2 ° C  ( 3 5 ° F ) ,  2 1 ° C  ( 7 0 ° F ) ,  an d
4 9 ° C  ( 1 2 0 ° F )  ac c o r d i n g to  th e  fo l l o wi n g :

( 1 ) * A Brookfeld  vi s c o m e te r,  m o d e l  LVT  o r  LVF,  o r  th e  e q u i v‐
al e n t,  s e t a t 6 0  r p m  wi th  th e  ap p r o p r i ate  s p i n d l e  ( N o .  2
fo r  vi s c o s i ti e s  fr o m  1  to  5 0 0  c e n ti p o i s e  an d  N o .  4  fo r

vi s c o s i ti e s  g r e ate r  th an  5 0 0  c e n ti p o i s e ) ,  s h a l l  b e  u s e d  to
m e a s u r e  th e  vi s c o s i ty i n  ac c o r d a n c e  wi th  AS T M  D 2 1 9 6 ,
Standard Test Methods for Rheological Properties of Non-

Newtonian Materials by Rotational Viscometer.
( 2 ) A s tr ai gh t-s i d e d  g l a s s  b e ake r  th a t c o n tai n s  ap p r o x i m ate l y

8 0 0  m L  o f th e  te s t s a m p l e  s h al l  b e  p o s i ti o n e d  u n d e r  th e
vi s c o m e te r.

( 3 ) T h e  s p i n d l e  s h al l  b e  i m m e r s e d  i n  th e  c o n c e n tr a te  to  th e
i n d i c a te d  d e p th .

( 4 ) T h e  vi s c o m e te r  th e n  s h a l l  b e  tu r n e d  o n ,  a n d  th e  s p i n d l e
s h a l l  b e  a l l o we d  to  r o ta te  fo r  1  m i n u te  p r i o r  to  taki n g  th e
m e a s u r e m e n t.

( 5 ) Tr i p l i c ate  m e as u r e m e n ts  s h al l  b e  m a d e ,  s ti r r i n g  g e n tl y
b e twe e n  e ac h  m e as u r e m e n t,  a n d  th e  vi s c o s i ty o f th e
s a m p l e  s h a l l  b e  c al c u l a te d  i n  c e n ti p o i s e ,  u s i n g  th e  a p p l i ‐
c a b l e  m u l ti p l i e r  ( 5  fo r  s p i n d l e  N o .  2  a n d  1 0 0  fo r  s p i n d l e

N o .  4 ) .
( 6 ) Wh e n  r e p o r ti n g  r e s u l ts ,  th e  s p i n d l e  s i z e  ( n u m b e r )  an d

r o tati o n a l  s p e e d  s h al l  al s o  b e  r e p o r te d .

5 . 4 . 3  Al te r n ate  Vi s c o s i ty Te s t M e th o d s .

5 . 4 . 3 . 1 *    Wh e r e  th e  p r e fe r r e d  m e th o d  d o e s  n o t p r o vi d e  u s ab l e
r e s u l ts ,  a n  a l te r n ati ve  te s t m e th o d  s h al l  b e  p e r m i tte d .

5 . 4 . 3 . 2    Wh e r e  an  al te r n a ti ve  te s t m e th o d  i s  u s e d ,  th e  m e th o d
an d  te s t c o n d i ti o n s  s h al l  b e  d o c u m e n te d  an d  r e p o r te d  wi th  th e
r e s u l ts .
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5 . 4 . 4  M i s c i b i l i ty.

5 . 4 . 4 . 1    T h e  te m p e r atu r e  c o m b i n ati o n s  o f fo a m  c o n c e n tr a te
an d  wate r  s h o wn  i n  Ta b l e  5 . 4 . 4 . 1  s h a l l  b e  te s te d  i n  a c c o r d a n c e
wi th  th e  te s t m e th o d  d e s c r i b e d  i n  5 . 4 . 4 . 2  u s i n g fo am  c o n c e n ‐
tr ate  m i x e d  i n to  d e i o n i z e d  o r  d i s ti l l e d  wate r.

5 . 4 . 4 . 2    T h e  m i s c i b i l i ty o f th e  fo am  c o n c e n tr ate  s h a l l  b e  m e a s ‐
u r e d  ac c o r d i n g to  th e  fo l l o wi n g  p r o c e d u r e s :

( 1 ) F i ve  h u n d r e d  ( 5 0 0 )  m L  o f d e i o n i z e d  o r  d i s ti l l e d  wate r  a t
th e  te s t te m p e r a tu r e  s h a l l  b e  ad d e d  to  a 1  L  gl as s  b e a ke r.

( 2 ) A s ti r r e r,  a s  i l l u s tr a te d  i n  F i g u r e  5 . 4 . 4 . 2 ,  s h al l  b e  i n s e r te d
i n to  th e  wate r  to  th e  d e p th  s h o wn  i n  th e  fgure.

( 3 ) T h e  s p e e d  o f th e  s ti r r e r  m o to r  s h a l l  b e  ad j u s te d  to
6 0  r p m  ±  1 0  r p m .

( 4 ) T h e  r e q u i r e d  am o u n t o f fo am  c o n c e n tr ate  ( 1 . 5  m L  fo r  a
0 . 3  p e r c e n t fo am  s o l u ti o n  an d  5 . 0  m L  fo r  a  1 . 0  p e r c e n t
fo am  s o l u ti o n )  s h al l  b e  a d d e d  o ve r  2  s e c o n d s .

( 5 ) Afte r  1 0  r e vo l u ti o n s  o f th e  s ti r r e r,  r o tati o n  s h al l  b e  s to p ‐
p e d  a n d  th e  l i q u i d  m i x tu r e  s h a l l  b e  o b s e r ve d .

( 6 ) I f th e  fo a m  s o l u ti o n  i s  n o t vi s u al l y h o m o ge n e o u s ,  i t s h a l l
b e  s ti r r e d  fo r  a n  ad d i ti o n al  1 0  r e vo l u ti o n s .

( 7 ) T h e  p r o c e d u r e  s h a l l  b e  r e p e a te d  u n ti l  th e  fo a m  s o l u ti o n
i s  vi s u a l l y h o m o g e n e o u s  o r  u n ti l  th e  to tal  n u m b e r  o f r e vo ‐
l u ti o n s  i s  e q u al  to  1 0 0 .

( 8 ) T h e  o b s e r vati o n s  m ad e  at e a c h  1 0 -r e vo l u ti o n  i n te r val
s h a l l  b e  r e c o rd e d .

( 9 ) I f th e  fo a m  s o l u ti o n  i s  n o t vi s u al l y h o m o ge n e o u s  a fte r  1 0 0
re vo l u ti o n s ,  th e  r e s u l t s h a l l  b e  r e c o r d e d  as  n o t m i s c i b l e .

5 . 4 . 5  P o ur P o i n t.    T h e  p o u r  p o i n t o f th e  fo a m  c o n c e n tr ate
s h a l l  b e  m e as u r e d  i n  ac c o r d an c e  wi th  AS T M  D 9 7 ,  Standard Test
Method for Pour Point of Petroleum Products.

5 . 4 . 6  S u r fac e  Te n s i o n .

5 . 4 . 6 . 1    F o a m  s o l u ti o n s  ( 0 . 1  p e r c e n t,  0 . 3  p e r c e n t,  an d
1 . 0  p e r c e n t b y vo l u m e )  s h al l  b e  p r e p ar e d  wi th  2 1 ° C  ±  3 ° C
( 7 0 ° F  ±  5 ° F )  d e i o n i z e d  o r  d i s ti l l e d  wa te r.

5 . 4 . 6 . 2    T h e  s u r fa c e  te n s i o n  o f e a c h  s am p l e  s h al l  b e  d e te r ‐
m i n e d  i n  ac c o r d an c e  wi th  AS T M  D 1 3 3 1 ,  Standard Test Methods
for Surface and Interfacial Tension of Solutions of Paints,  Solvents,
Solutions of Surface-Active Agents,  and Related Materials,  o r  I S O
3 0 4 ,  Surface active agents — Determination of surface tension by
drawing up liquid flms.

5 . 4 . 7  We tti n g Ab i l i ty.

5 . 4 . 7 . 1    T h r e e  fr e s h l y p r e p ar e d  s am p l e s  e ac h  o f 0 . 1  p e r c e n t,
0 . 3  p e r c e n t,  a n d  1 . 0  p e r c e n t b y vo l u m e  fo a m  s o l u ti o n  s h al l  b e
p r e p a r e d  wi th  d e i o n i z e d  o r  d i s ti l l e d  wate r.

Tab l e  5 . 4 . 4 . 1  Te m p e ratu re  C o m b i n ati o n s  o f Fo am
C o n c e n trate  an d  Wate r fo r M i s c i b i l i ty Te s ti n g

Wate r Te m p e ratu re  
Fo am  C o n c e n trate

Te m p e ratu re

° C ° F  ° C ° F

4  ±  1 4 0  ±  2 2 1  ±  1 7 0  ±  2
2 1  ±  1 7 0  ±  2 2 1  ±  1 7 0  ±  2

4  ±  1 4 0  ±  2 4  ±  1 4 0  ±  2
2 1  ±  1 7 0  ±  2 4  ±  1 4 0  ±  2

5 . 4 . 7 . 2    T h e  ab i l i ty o f e ac h  s am p l e  to  we t a c o tto n  s ke i n  s h a l l
b e  d e te r m i n e d  i n  ac c o r d a n c e  wi th  AS T M  D 2 2 8 1 ,  Standard Test

Method for Evaluation of Wetting Agents by the Skein Test,  e x c e p t th e
te s t s h a l l  b e  modifed  a s  r e q u i r e d  b y th e  fo l l o wi n g :

( 1 ) A 1 . 5 0  g S -h o o k s h al l  b e  u s e d .
( 2 ) T h e  we i gh t o f e ac h  te s t s ke i n  s h a l l  b e  c o r r e c te d  to  5 . 0 0  g.
( 3 ) T h e  ti m e  i t take s  fo r  th e  s ke i n  to  s i n k wh e n  i m m e r s e d  i n

th e  te s t s o l u ti o n  s h al l  b e  m e as u r e d  to  th e  n e a r e s t s e c o n d .

5 . 4 . 7 . 3    T h e  ave r ag e  val u e  o f th e  r e p l i c ate  te s ts  s h al l  b e  r e p o r ‐
te d .

5 . 4 . 8 *  Fo am  E x p an s i o n  Rati o  an d  D rai n  T i m e .

5 . 4 . 8 . 1 *  Te s t M e th o d .    T h e  fo am i n g  a b i l i ty o f 1 . 0  p e r c e n t
fo am  s o l u ti o n s  th a t ar e  p r e p ar e d  wi th  l ab o r ato r y fr e s h  wate r,
d e i o n i z e d  o r  d i s ti l l e d  wate r,  an d  artifcial  s e awa te r  s h a l l  b e

d e te r m i n e d  i n  ac c o r d a n c e  wi th  th e  fo l l o wi n g :

( 1 ) Te n  ( 1 0 )  m L  o f fo am  s o l u ti o n  s h al l  b e  p l ac e d  i n  a  1 0 0  m L
s to p p e r e d ,  g r ad u ate d  c yl i n d e r  h avi n g  1 . 0  m L  gr a d u a ti o n s

b e twe e n  th e  0  an d  1 0  m L  m a r ks .
( 2 ) T h e  c yl i n d e r  s h al l  b e  s h a ke n  fo r c e fu l l y u n ti l  al l  th e  l i q u i d

i s  i n c o r p o r ate d  i n  th e  fo am  s tr u c tu r e .
( 3 ) I m m e d i ate l y afte r  s h a ki n g i s  c e as e d ,  a  s to p watc h  s h a l l  b e

s tar te d ,  an d  th e  vo l u m e  o f fo am  a n d  th e  vo l u m e  o f s o l u ‐
ti o n  i n  th e  c yl i n d e r  r e c o r d e d .

( 4 ) T h e  vo l u m e  o f d r ai n e d  s o l u ti o n  i n  th e  b o tto m  o f th e
c yl i n d e r  s h al l  b e  r e c o r d e d  a t 1 -m i n u te  i n te r va l s  fo r
5  m i n u te s  an d  th e n  a fte r  1 0  m i n u te s  a n d  1 5  m i n u te s  o r
u n ti l  s u c h  ti m e  th at 2 . 5  m L  o f fo a m  s o l u ti o n  h a s  d r a i n e d

fr o m  th e  fo a m .
( 5 ) T h e  fo am  e x p a n s i o n  r ati o  s h a l l  b e  c al c u l ate d  b y d i vi d i n g

th e  vo l u m e  o f fo a m  r e c o r d e d  i n  5 . 4 . 8 . 1 ( 3 )  b y 1 0 .
( 6 ) T h e  2 5  p e r c e n t d r ai n  ti m e  s h a l l  b e  d e te r m i n e d  b y

s u b tr a c ti n g  th e  vo l u m e  o f s o l u ti o n  r e c o r d e d  i n  5 . 4 . 8 . 1
fr o m  th e  vo l u m e  o f d r a i n e d  s o l u ti o n  r e c o r d e d  at e a c h

ti m e  i n te r va l  i n  5 . 4 . 8 . 1 ( 4 )  a n d  e x tr ap o l ati n g  th e  d ata to
d e te r m i n e  th e  ti m e  wh e n  2 . 5  m L  o f s o l u ti o n  h as  d r a i n e d

fr o m  th e  fo a m .
( 7 ) T h e  te s t s h a l l  b e  r e p e ate d  at l e as t th r e e  ti m e s  u s i n g  fr e s h

fo am  s o l u ti o n  fo r  e a c h  te s t.

8  m m  (⁵⁄₁ ₆  i n . )
d i a m e t e r  

a p p r o x i m a t e l y

4 1  m m  (1 ⁵⁄₈  i n . )
a p p r o x i m a t e l y

1 5 2  m m  ( 6  i n . )
a p p r o x i m a t e l y

3 0 5  m m  ( 1 2  i n . )
a p p r o x i m a t e l y

F l u i d  l e v e l

FI G U RE  5 . 4 . 4 . 2   S ti r re r S h aft fo r M i s c i b i l i ty Te s t.



T E S T  M E T H O D S 1 1 5 0 - 1 3

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

( 8 ) T h e  ave r ag e  o f a l l  e x p an s i o n  r ati o  val u e s  a n d  th e  ave r ag e
o f al l  d r ai n  ti m e  val u e s  s h a l l  b e  c al c u l a te d  a n d  r e p o r te d .

5 . 5  C o r ro s i o n  an d  M ate ri al s  C o m p ati b i l i ty.

5 . 5 . 1  U n i fo r m  C o r ro s i o n  Te s t.    T h e  fo a m  c o n c e n tr a te  an d
fo am  s o l u ti o n  s h al l  b e  te s te d  fo r  u n i fo r m  c o r r o s i o n .

5 . 5 . 1 . 1    T h r e e  c o u p o n s  e a c h  o f 2 0 2 4 -T 3  a l u m i n u m  an d  4 1 3 0
s te e l  s h al l  b e  te s te d  to  th e  c o n d i ti o n s  specifed  i n  5 . 5 . 1 . 4 .

5 . 5 . 1 . 2    T h r e e  c o u p o n s  o f b r a s s  ( 6 5  p e r c e n t C u  an d  3 5  p e r c e n t
Z n )  s h a l l  b e  te s te d  to  th e  c o n d i ti o n s  specifed  i n  5 . 5 . 1 . 4 ( 4 ) .

5 . 5 . 1 . 3    I f th e  fo a m  c o n c e n tr ate  o r  fo am  s o l u ti o n  i s  u s e d  i n
h e l i c o p te r s  e q u i p p e d  wi th  fxed  ta n ks  o r  i f th e  c o n c e n tr ate  i s
c o n tai n e d  o n  b o ar d  th e  h e l i c o p te r,  th r e e  c o u p o n s  o f AZ 3 1 B
m a gn e s i u m  s h al l  b e  te s te d  to  th e  c o n d i ti o n s  specifed  i n
5 . 5 . 1 . 4 .

5 . 5 . 1 . 4    T h e  fo l l o wi n g c o n d i ti o n ( s )  s h al l  b e  te s te d  as  r e q u i r e d
b y 5 . 5 . 1 . 1  th r o u g h  5 . 5 . 1 . 3 :

( 1 ) To ta l  i m m e r s i o n  at 2 1 ° C  ±  2 ° C  ( 7 0 ° F  ±  3 ° F )
( 2 ) To ta l  i m m e r s i o n  at 4 9 ° C  ±  2 ° C  ( 1 2 0 ° F  ±  3 ° F )
( 3 ) P ar ti a l  i m m e r s i o n  at 2 1 ° C  ±  2 ° C  ( 7 0 ° F  ±  3 ° F )
( 4 ) P ar ti a l  i m m e r s i o n  at 4 9 ° C  ±  2 ° C  ( 1 2 0 ° F  ±  3 ° F )

5 . 5 . 1 . 5 *    E a c h  c o u p o n  s h al l  h ave  a  n o m i n a l  s i z e  as  s h o wn  i n
e i th e r  o f th e  fo l l o wi n g an d  s h al l  b e  e n g r ave d  wi th  a  u n i q u e
identifcation  c o d e :

( 1 ) T h e  c o u p o n  s h al l  b e  1  i n .  ×  4  i n .  ×  1 ∕8  i n .  wi th  a  5 ∕1 6  i n .  h o l e
l o c ate d  1 ∕2  i n .  fr o m  o n e  e n d  a n d  c e n te r e d  fr o m  e ac h  s i d e
as  s h o wn  i n  F i g u r e  5 . 5 . 1 . 5 .

( 2 ) T h e  c o u p o n  s h al l  b e  2 5  m m  ×  1 0 2  m m  ×  3  m m  wi th  a n
8  m m  h o l e  l o c a te d  1 2 . 5  m m  fr o m  o n e  e n d  an d  c e n te r e d
fr o m  e a c h  s i d e  as  s h o wn  i n  F i g u r e  5 . 5 . 1 . 5 .

2 5  m m
( 1  i n . )

3  m m
(¹ ⁄₈  i n . )

1 0 2  m m  ( 4  i n . )

1 2 . 5  m m
(¹ ⁄₂  i n . )

1 2 . 5  m m
(¹ ⁄₂  i n . )

8  m m  (⁵⁄₁ ₆  i n . )  
h o l e  

FI G U RE  5 . 5 . 1 . 5   Te s t C o u p o n .

5 . 5 . 1 . 6    E ac h  c o u p o n  s h a l l  b e  m e as u r e d  to  th e  n e ar e s t
0 . 0 1  m m  ( 0 . 0 0 0 4  i n . )  i n  e a c h  o f th e  th r e e  d i m e n s i o n s .

5 . 5 . 1 . 7 *  C l e an i n g an d  C o n d i ti o n i n g.

5 . 5 . 1 . 7 . 1    I m m e d i a te l y p r i o r  to  u s e ,  e a c h  c o u p o n  s h al l  b e
d e gr e as e d  u s i n g a n  al l -p u r p o s e  l i q u i d  c l e an e r  an d  s h al l  b e
ri n s e d  i n  tap  wa te r.

5 . 5 . 1 . 7 . 2    C o n tam i n a ti o n ,  i n c l u d i n g  c o n ta c t wi th  b ar e  s ki n ,  o f
th e  d e g r e as e d  c o u p o n  s h al l  b e  avo i d e d .

5 . 5 . 1 . 7 . 3    T h e  c o u p o n s  th e n  s h al l  b e  c l e a n e d  c h e m i c a l l y a s
d e s c r i b e d  i n  Tab l e  5 . 5 . 1 . 7 . 3 ,  r i n s e d  i n  d e i o n i z e d  o r  d i s ti l l e d
wate r,  wi p e d  wi th  c l e an  l i n t-fr e e  to we l i n g ,  an d  d r i e d  a t 5 5 ° C
±  3 ° C  ( 1 3 0 ° F  ±  5 ° F )  fo r  1 5  to  3 0  m i n u te s .

5 . 5 . 1 . 7 . 4    Afte r  th e  c o u p o n s  ar e  c o o l e d  to  r o o m  te m p e r a tu r e
i n  a  d e s i c c ato r,  th e y s h al l  b e  we i g h e d  to  an  ac c u r a c y o f 0 . 1  m g
( 3 . 5  ×  1 0 -6  o z )  a n d  u s e d  i m m e d i ate l y.

5 . 5 . 1 . 8  Te s t P ro c e d u re .

5 . 5 . 1 . 8 . 1    E ac h  1  L  ( 3 2  o z )  wi d e -m o u th ,  s tr ai gh t-s i d e d  gl as s  j ar
s h a l l  c o n tai n  8 0 0  m L  ( 2 7  o z )  o f l i q u i d  fo r  to tal  i m m e r s i o n  te s ts

o r  4 0 0  m L  ( 1 3 . 5  o z )  o f l i q u i d  fo r  p a r ti al  i m m e r s i o n  te s ts .

Δ Tab l e  5 . 5 . 1 . 7 . 3  P ro c e d u re s  fo r C l e an i n g C o r ro s i o n  C o u p o n s

Al l o y C l e an i n g S o l u ti o n *

I m m e rs i o n
T i m e

( m i n u te s )
S o l u ti o n

Te m p e ratu re Re m ark s

Al u m i n u m 7 0 %  H N O 3 2 –3 Ro o m  te m p e r a tu r e L i g h tl y s c r u b  u s i n g  n o n m e tal l i c  b r u s h  o r  s c r u b  
p ad  a fte r  i m m e r s i o n .  I f th e  c o r r o s i o n  flm  
r e s i s ts  c l e an i n g wi th  th e  H N O 3 ,  al te r n a te  wi th  

1 0 -m i n u te  i m m e r s i o n  i n  a s o l u ti o n  th at 
c o n tai n s  2  g  C r O 3  an d  5  g H 3 P O 4  i n  9 3  m L  o f 
8 0 ° C  to  8 5 ° C  ( 1 7 5 ° F  to  1 8 5 ° F )  d e i o n i z e d  o r  
d i s ti l l e d  wa te r.

B r as s 1 5 –2 0 %  H C l 2 –3 Ro o m  te m p e r a tu r e L i g h tl y s c r u b  u s i n g  n o n m e tal l i c  b r u s h  o r  s c r u b  
p ad  a fte r  i m m e r s i o n .  A r u b b e r  s to p p e r,  [ s c o u r  
p ad ]  o r  e q u i va l e n t,  n o n m e tal l i c  s c o u r e r,  o r  
s c r u b b e r  c an  b e  u s e d  to  s c r u b  c o u p o n s  wi th  
h a r d  o r  s e ve r e  c o a ti n g.

S te e l 5 0  g S n C l  +  2 0  g S b C l 3  i n  
1  L  c o n c  H C l

3 –5 I c e  b ath

M ag n e s i u m 1 5  g C r O 3  +  1  g Ag 2 C r O 4  
i n  8 4  m L  d e i o n i z e d  o r  
d i s ti l l e d  H 2 O

1 5 B o i l i n g wa te r  b ath

* D i s c a r d  c l e a n i n g  s o l u ti o n s  wh e n  c h a n g i n g  fr o m  o n e  p r o d u c t to  an o th e r  a n d  a s  th e  c l e a n i n g  s o l u ti o n s  b e c o m e  d i s c o l o r e d .  U s e  fr e s h  c h e m i c a l  to
c l e a n  e a c h  m a g n e s i u m  c o u p o n .  E x e r c i s e  c ar e  to  p r e ve n t c r o s s -c o n ta m i n a ti o n .
Source: N AC E  T M 0 1 6 9 ,  Standard Guide for Laboratory Immersion Corrosion Testing of Metals.



F O AM  C H E M I C AL S  F O R F I RE S  I N  C L AS S  A F U E L S1 1 5 0 - 1 4

2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

5 . 5 . 1 . 8 . 2    O n e  te s t c o u p o n  s h a l l  b e  s u s p e n d e d  i n  e a c h  j ar  i n
s u c h  a  way th a t th e  c o u p o n  d o e s  n o t to u c h  th e  s i d e s  o r  b o tto m
o f th e  j a r,  u s i n g  a l e n gth  o f b r ai d e d  8  kg to  9  kg  ( 1 8  l b  to  2 0  l b )
te s t D a c r o n  fshing  l i n e .

5 . 5 . 1 . 8 . 3    F o r  to tal  i m m e r s i o n  te s ts ,  th e  c o u p o n  s h al l  b e
c o m p l e te l y c o ve r e d  wi th  l i q u i d .

5 . 5 . 1 . 8 . 4    F o r  p ar ti a l  i m m e r s i o n  te s ts ,  th e  c o u p o n  s h al l  b e
s u s p e n d e d  s o  th at o n e -h al f i ts  l e n g th  i s  i m m e r s e d  i n  th e  l i q u i d
an d  o n e -h a l f i ts  l e n g th  i s  e x p o s e d  to  th e  vap o r  s p ac e  ab o ve  th e
l i q u i d .

5 . 5 . 1 . 8 . 5 *    E a c h  j a r  s h a l l  b e  c l o s e d  wi th  a  vi n yl -l i n e d  B a ke l i te
s c r e w c ap  th a t h a s  b e e n  frmly h an d -ti gh te n e d ,  l a b e l e d  wi th
c o u p o n  identifcation  a n d  s ta r ti n g d ate ,  an d  p l ac e d  i n  th e  te s t
c h a m b e r.

5 . 5 . 1 . 8 . 6    T h e  j a r s  c o n tai n i n g th e  te s t s am p l e s  s h a l l  b e  s to r e d
u n d i s tu r b e d  a t th e  c o n tr o l l e d  te m p e r atu r e s  defned  i n  5 . 5 . 1 . 4
fo r  9 0  d a ys .

5 . 5 . 1 . 8 . 7    At th e  e n d  o f th e  9 0 -d a y te s t,  th e  c o u p o n s  s h al l  b e
r e m o ve d  fr o m  th e  l i q u i d  an d  r i n s e d  u n d e r  r u n n i n g tap  wate r
to  r e m o ve  l o o s e l y attac h e d  c o r r o s i o n  p r o d u c ts  an d  te s t s o l u ‐
ti o n .  I f n e c e s s a r y,  th e  c o u p o n s  s h al l  b e  s c r u b b e d  l i g h tl y wi th  a
to o th b r u s h  o r  o th e r  n o n m e tal l i c  b r u s h  to  ai d  i n  r e m o vi n g
s c al e .

5 . 5 . 1 . 8 . 8    F o l l o wi n g  th e  p r o c e d u r e s  o f 5 . 5 . 1 . 8 . 7 ,  th e  c o u p o n s
s h a l l  b e  c l e a n e d  c h e m i c a l l y i n  a c c o r d an c e  wi th  Ta b l e  5 . 5 . 1 . 7 . 3 ,
r i n s e d  i n  d e i o n i z e d  o r  d i s ti l l e d  wa te r,  wi p e d  wi th  c l e an  l i n t-fr e e
to we l i n g ,  an d  d r i e d  a t 5 5 ° C  ±  3 ° C  ( 1 3 0 ° F  ±  5 ° F )  fo r  1 5  to
3 0  m i n u te s .

5 . 5 . 1 . 8 . 9    A c l e a n ,  u n e x p o s e d  c o u p o n  o f kn o wn  we i gh t th a t i s
to  s e r ve  as  a c o n tr o l  fo r  we i g h t l o s s  d u r i n g c l e a n i n g  s h al l  b e
c l e an e d  i n  th e  s am e  m an n e r.

5 . 5 . 1 . 8 . 1 0    F o l l o wi n g th e  p r o c e d u r e s  o f 5 . 5 . 1 . 8 . 8  a n d  5 . 5 . 1 . 8 . 9 ,
th e  te s t c o u p o n s  s h a l l  b e  c o o l e d  to  r o o m  te m p e r a tu r e  a n d  th e
fnal  we i gh t o f e a c h  c o u p o n  d e te r m i n e d  to  th e  n e ar e s t 0 . 1  m g
( 3 . 5  ×  1 0 -6  o z ) .

5 . 5 . 1 . 9  Te s t Re s u l ts .

Δ 5 . 5 . 1 . 9 . 1    T h e  c o r r o s i o n  r ate ,  C,  i n  m i l l i -i n c h e s  p e r  ye ar  ( M P Y) ,
s h a l l  b e  c al c u l ate d  fo r  e ac h  s am p l e  u s i n g  th e  e q u ati o n  b e l o w,

i n  ac c o r d an c e  wi th  N AC E  T M 0 1 6 9 ,  Standard Guide for Laboratory
Immersion Corrosion Testing of Metals.

C
ML

SA ET MD
=

× 534 57.

× ×

wh e r e :
C = c o r ro s i o n  r ate  ( m i l l i - i n c h e s  p e r  ye a r )

ML = m a s s  l o s s  ( m g)
SA = s u r fac e  ar e a  ( i n . 2 )

ET = e x p o s u r e  ti m e  ( h o u r s )
MD = m e tal  d e n s i ty ( g / c m 3 )

C AU T I O N :  B e  s u r e  al l  m e as u r e m e n ts  ar e  c o n ve r te d  to  th e
u n i ts  s h o wn  ab o ve  p r i o r  to  p e r fo r m i n g  th e  c al c u l a ti o n .

 
[ 5 . 5 . 1 . 9 . 1 ]

5 . 5 . 1 . 9 . 2    T h e  al l o y d e n s i ti e s  i n  Tab l e  5 . 5 . 1 . 9 . 2  s h a l l  b e  u s e d  i n
th e  c al c u l ati o n  o f th e  c o r r o s i o n  r ate .

5 . 5 . 1 . 9 . 3    T h e  r e s u l ts  o f r e p l i c a te  te s ts  s h a l l  b e  ave r ag e d  an d
th e  r e s u l ts  r e p o r te d  to  th e  n e a r e s t 0 . 1  m i l l i -i n c h  p e r  ye ar.

5 . 5 . 2  I n te rgran u l ar C o r ro s i o n  Te s t.    T h e  fo am  s o l u ti o n  s h a l l
b e  te s te d  fo r  i n te r g r an u l a r  c o r r o s i o n  a c c o r d i n g  to  th e  fo l l o w‐

i n g  p r o c e d u r e s :

( 1 ) O n e  c o u p o n  fo r  e ac h  i m m e r s i o n  c o n d i ti o n  an d  te m p e r a‐
tu r e  th at i s  u s e d  i n  th e  9 0 -d ay we i g h t l o s s  te s ts  o n  th e
specifed  al l o ys  s h a l l  b e  s l i c e d  a s  s h o wn  i n  F i gu r e  5 . 5 . 2 ,
a n d  m o u n te d  i n  ac c o r d a n c e  wi th  AS T M  E 3 ,  Standard

Guide for Preparation of Metallographic Specimens.
( 2 ) T h e  c o u p o n  s h al l  b e  p o l i s h e d  to  0 . 3  μ m  a l u m i n a fnish.
( 3 ) T h e  al u m i n u m  c o u p o n  s h a l l  b e  e tc h e d  wi th  Ke l l e r ’ s

r e ag e n t;  th e  m a gn e s i u m  c o u p o n  s h a l l  b e  e tc h e d  wi th
N i ta l  r e ag e n t,  i n  ac c o r d an c e  wi th  AS T M  E 4 0 7 ,  Standard
Practice for Microetching Metals and Alloys.

( 4 ) T h e  c o u p o n  s h al l  b e  e x am i n e d  at a  magnifcation  o f 5 0 0 ×
o n  b o th  th e  tr an s ve r s e  an d  l o n g i tu d i n al  c r o s s - s e c ti o n s  a s

s h o wn  i n  F i g u r e  5 . 5 . 2 .

5 . 5 . 3  N o n m e tal l i c  M ate ri al s  C o m p ati b i l i ty Te s t.

5 . 5 . 3 . 1  P re p arati o n .    U n u s e d  s a m p l e s  o f e ac h  n o n m e ta l l i c
m a te r i al  to  b e  te s te d  s h a l l  b e  c u t i n to  c o u p o n s  wi th  a n o m i n al

s i z e  o f 1 3  m m  ×  7 6  m m  ×  3  m m  ( 1 ∕2  i n .  ×  3 . 0  i n .  ×  1 ∕8  i n . )  an d
te s te d  ac c o r d i n g  to  th e  fo l l o wi n g  p r o c e d u r e s :

( 1 ) A wi d e -m o u th  b o ttl e  o f n o m i n al  1  L  o r  1  q t vo l u m e  s h a l l
b e  u s e d  a s  th e  te s t c o n tai n e r.

( 2 ) T h e  vo l u m e  o f e a c h  te s t c o u p o n  s h al l  b e  m e as u r e d  a s
specifed  i n  5 . 5 . 3 . 5 . 1  a n d  s h al l  b e  r e c o r d e d .

( 3 ) T h e  h ar d n e s s  o f e ac h  te s t c o u p o n  s h al l  b e  m e as u r e d  a s
specifed  i n  5 . 5 . 3 . 6 . 1  a n d  s h al l  b e  r e c o r d e d .

Tab l e  5 . 5 . 1 . 9 . 2  Al l o y D e n s i ti e s

 D e n s i ty

Al l o y g/ c m 3 o z / i n . 3

2 0 2 4 -T 3  a l u m i n u m 2 . 7 7 1 . 6 0
4 1 3 0  s te e l 7 . 8 6 4 . 5 4
U N S  C 2 7 0 0 0  B r a s s  ( 6 5 %  C u ,  

3 5 %  Z n )
8 . 4 7 4 . 9 0

AZ 3 1 B  m a gn e s i u m 1 . 7 7 1 . 0 2

2 5  m m
( 1  i n . )

3  m m
(¹ ⁄₈  i n . ) 3 8  m m

(1 ¹ ⁄₂  i n . )
3 8  m m

(1 ¹ ⁄₂  i n . )

1 0 2  m m  ( 4  i n . )

1 2 . 5  m m
(¹ ⁄₂  i n . )

1 2 . 5  m m
(¹ ⁄₂  i n . )

1 2 . 5  m m
(¹ ⁄₂  i n . )

8  m m
(⁵⁄₁ ₆  i n . )  
h o l e  

Tr a n s v e r s e  
c r o s s - s e c t i o n

D i s c a r d  s h a d e d  
p o r t i o n

L o n g i t u d i n a l  
c r o s s - s e c t i o n

FI G U RE  5 . 5 . 2   I n te rgran ul ar C o r ro s i o n  C o u p o n .



C L AS S  A F I RE  E X T I N G U I S H M E N T  T E S T S 1 1 5 0 - 1 5

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

5 . 5 . 3 . 2  E x p o s u re .    T h e  s am p l e s  p r e p a r e d  ac c o r d i n g  to  5 . 3 . 3 . 1
s h a l l  b e  e x p o s e d  to  th e  te x t c o n c e n tr a te  o r  te s t s o l u ti o n  a c c o r d ‐
i n g  to  th e  fo l l o wi n g p r o c e d u r e s :

( 1 ) T h e  c o n tai n e r  s h a l l  b e  flled  wi th  8 0 0  m L  ( 2 7  o z )  o f th e
te s t c o n c e n tr a te  o r  te s t s o l u ti o n .

( 2 ) T h r e e  c o u p o n s  o f th e  s am e  te s t m ate r i a l  s h al l  b e  s u s p e n ‐
d e d  i n  a  s i n g l e  c o n ta i n e r  s u c h  th a t th e y ar e  to tal l y
i m m e r s e d  a n d  n o t to u c h i n g  e ac h  o th e r  o r  th e  j ar.

( 3 ) T h e  te s t c o n tai n e r  s h al l  b e  l o o s e l y c o ve r e d  to  m i n i m i z e
l i q u i d  e va p o r ati o n  a n d  s h a l l  b e  m ai n ta i n e d  at r o o m
te m p e r a tu r e  [ ap p r o x i m ate l y 2 1 ° C  ( 7 0 ° F ) ]  d u r i n g  th e
te s t.

( 4 ) T h e  te s t c o u p o n s  s h al l  b e  i m m e r s e d  fo r  1 6  c o n s e c u ti ve
h o u r s  i n  th e  c o n c e n tr a te  o r  s o l u ti o n ,  a n d  th e n  r e m o ve d
fr o m  th e  c o n c e n tr ate  o r  s o l u ti o n  ( wi th o u t wi p i n g,  r i n s ‐

i n g ,  o r  d r yi n g )  an d  s u s p e n d e d  i n  th e  a i r  wi th o u t c o n tac t
wi th  a n y s u r fac e  fo r  8  c o n s e c u ti ve  h o u r s  d u r i n g e ac h  2 4 -

h o u r  p e r i o d .
( 5 ) D u r i n g  th e  we e ke n d s ,  th e  s a m p l e  s h a l l  b e  p e r m i tte d  to

r e m a i n  i n  th e  s o l u ti o n .
( 6 ) T h e  i m m e r s i o n  c yc l e s  s h al l  b e  r e p e a te d  u n ti l  th e  s a m p l e

h as  b e e n  s u b j e c te d  to  2 0  c yc l e s .
( 7 ) An y l o s t c o n c e n tr a te  o r  s o l u ti o n  s h a l l  b e  r e p l e n i s h e d

d u r i n g th e  te s t p e r i o d  s o  th a t th e  s am p l e  i s  to tal l y
i m m e r s e d .

( 8 ) At th e  e n d  o f th e  te s t p e r i o d ,  e ac h  c o u p o n  s h al l  b e  r i n s e d
a n d  wi p e d  wi th  a  d i s p o s ab l e ,  l i n t-fr e e  ti s s u e .

( 9 ) T h e  vo l u m e  an d  h ar d n e s s  o f e ac h  c o u p o n  s h al l  b e  d e te r ‐
m i n e d  o n  th e  s am e  d ay th a t e x p o s u r e  e n d s .

5 . 5 . 3 . 3  C al c ul ati o n  o f C h an ge .

( 1 ) T h e  c h an g e  i n  vo l u m e  a n d  h a r d n e s s  o f e a c h  c o u p o n  s h a l l
b e  d e te r m i n e d  i n  ac c o r d an c e  wi th  5 . 5 . 3 . 5  an d  5 . 5 . 3 . 6 .

( 2 ) I f e i th e r  th e  h ar d n e s s  o r  vo l u m e  o f a te s t c o u p o n  e x c e e d s
th e  al l o wab l e  var i ati o n ,  th e y s h al l  b o th  b e  d e te r m i n e d

a ga i n  2 4  h o u r s  l a te r,  an d  th e  r e s u l ts  r e c a l c u l ate d .

5 . 5 . 3 . 4  Re p o r ti n g Re s u l ts .    F o r  e ac h  te s t m a te r i al ,  th e  s e t o f
m e a s u r e m e n ts  gi vi n g th e  r e s u l ts  s h o wi n g th e  l e as t c h an g e  s h a l l
b e  r e p o r te d .

5 . 5 . 3 . 5  Vo l u m e  Te s t.

5 . 5 . 3 . 5 . 1    T h e  vo l u m e  o f e a c h  te s t c o u p o n  s h al l  b e  c al c u l ate d
fr o m  th e  m e a s u r e m e n ts  o f e a c h  d i m e n s i o n  o r  b y m e a n s  o f
l i q u i d  d i s p l ac e m e n t an d  s h a l l  b e  r e c o r d e d  to  th e  n e a r e s t c u b i c
c e n ti m e te r.

5 . 5 . 3 . 5 . 2    T h e  c h an g e  i n  vo l u m e  s h a l l  b e  c a l c u l ate d  b y
s u b tr ac ti n g  th e  fnal  va l u e  fr o m  th e  i n i ti a l  val u e .

5 . 5 . 3 . 5 . 3    T h e  a ve r a ge  vo l u m e  c h a n ge  fo r  th e  th r e e  c o u p o n s  o f
e a c h  m a te r i al  s h al l  b e  r e p o r te d .

5 . 5 . 3 . 6  H ard n e s s  Te s t.

Δ 5 . 5 . 3 . 6 . 1    T h e  h ar d n e s s  o f th e  s a m p l e s  s h a l l  b e  d e te r m i n e d  i n
ac c o r d an c e  wi th  M e th o d s  3 0 2 1  a n d  3 0 2 5  o f F e d e r al  Te s t S ta n d ‐
ar d  N o .  6 0 1 ,  Rubber: Sampling and Testing.

5 . 5 . 3 . 6 . 1 . 1    A S h o r e  D  ga u g e  s h al l  b e  u s e d  fo r  fberglass  an d
h i g h -d e n s i ty p o l ye th yl e n e .

5 . 5 . 3 . 6 . 1 . 2    A S h o r e  A2  g au ge  s h a l l  b e  u s e d  fo r  a l l  o th e r  m a te ‐
r i al s  specifed  i n  4 . 2 . 3 . 2 . 2  a n d  4 . 3 . 4 . 3 . 2 .

5 . 5 . 3 . 6 . 2    T h e  h ar d n e s s  o f e ac h  s am p l e  s h a l l  b e  r e c o r d e d .

5 . 5 . 3 . 6 . 3    T h e  p e r c e n t c h a n ge  i n  h a r d n e s s  s h al l  b e  c al c u l ate d
as  fo l l o ws :

i n i ti al  h ard n e s s fi n al  h ard n e s s

i n i ti al  h ard n e s s
p e rc e n

−
× =1 0 0 tt c h an ge

5 . 5 . 3 . 6 . 4    T h e  ave r ag e  h a r d n e s s  c h a n ge  fo r  th e  th r e e  c o u p o n s
o f e ac h  m ate r i al  s h a l l  b e  r e p o r te d .

N C h ap te r 6    C l as s  A Fi re  E x ti n gu i s h m e n t Te s ts

N 6 . 1  G e n e ral .    P r o d u c ts  l i s te d  fo r  u s e  o n  C l as s  A fres  s h al l  p as s
al l  th e  fre  te s ts  specifed  i n  th i s  c h a p te r.  [ 1 8 : 6 . 1 ]

N 6 . 2  Wo o d  C ri b  Fi re  Te s t.

N 6 . 2 . 1    T h e  a b i l i ty o f a we tti n g ag e n t s o l u ti o n  to  e x ti n g u i s h
wo o d  c r i b  fres  s h a l l  b e  d e te r m i n e d  wi th  th e  s o l u ti o n  p r e p ar e d

a t th e  m i n i m u m  c o n c e n tr a ti o n  specifed  fo r  u s e  b y th e  m a n u ‐
fa c tu r e r.  [ 1 8 : 6 . 2 . 1 ]

N 6 . 2 . 2    Te s ts  s h al l  b e  c o n d u c te d  ac c o r d i n g  to  th e  p r o c e d u r e s
d e tai l e d  i n  th i s  s e c ti o n  an d  U L  7 1 1  C AN / U L C  S 5 0 8 ,  Rating and
Fire Testing of Fire Extinguishers,  fo r  C l as s  A fres  u ti l i z i n g a 3 -A
wo o d  c r i b .  [ 1 8 : 6 . 2 . 2 ]

N 6 . 2 . 3    T h e  s o l u ti o n  s h al l  b e  a p p l i e d  wi th  a  n o m i n al  9 . 5  L
( 2 . 5  ga l )  l i s te d  2 -A r ate d  wa te r  e x ti n gu i s h e r.  [ 1 8 : 6 . 2 . 3 ]

N 6 . 3  D e e p - S e ate d  Fi re  Te s t.

N 6 . 3 . 1    We tti n g  a ge n t s o l u ti o n s  s h al l  e x ti n gu i s h  d e e p -s e a te d
c o tto n  fres  a n d  e x h i b i t l e s s  r u n o ff th an  wate r  wh e n  te s te d  i n

a c c o r d an c e  wi th  6 . 3 . 2  an d  6 . 3 . 3 .  [ 1 8 : 6 . 3 . 1 ]

N 6 . 3 . 2    Te s ts  s h al l  b e  c o n d u c te d  th r e e  ti m e s  wi th  p l ai n  wate r
a n d  th r e e  ti m e s  wi th  th e  we tti n g  a ge n t s o l u ti o n  p r e p ar e d  at th e

m a n u fac tu r e r ’ s  r e c o m m e n d e d  c o n c e n tr a ti o n s .  [ 1 8 : 6 . 3 . 2 ]

N 6 . 3 . 3    T h e  te s ts  s h a l l  b e  c o n d u c te d  u s i n g  a c yl i n d r i c al  b as ke t o f
p e r fo r ate d  s h e e t s te e l ,  1 1 4  m m  ( 4 1 ∕2  i n . )  i n  d i am e te r  an d

1 7 8  m m  ( 7  i n . )  h i g h ,  an d  gi n n e d  c o tto n  we i g h i n g  1 0 0  g
( 3 . 5  o z )  s h al l  b e  u s e d  an d  th e  te s t c o n d u c te d  as  fo l l o ws :

( 1 ) S tu ff 5 0  g  ( 1 . 7 5  o z )  o f c o tto n  i n to  th e  b o tto m  h al f o f th e
b a s ke t.

( 2 ) H e a t a s te e l  r o d  3 5  m m  ( 1 . 3 8  i n . )  i n  d i am e te r  an d  3 3  m m
( 1 . 3  i n . )  l o n g to  5 9 3 ° C  ( 1 1 0 0 ° F ) .

( 3 ) P l a c e  th e  r o d  o n  th e  c o tto n  i n  th e  b a s ke t.
( 4 ) I m m e d i ate l y i n s e r t 5 0  g ( 1 . 7 5  o z )  o f c o tto n  i n to  th e

b a s ke t o n  to p  o f th e  r o d .
( 5 ) P o u r  2 5 0  m L  ( 8 . 5  f  o z )  o f te s t l i q u i d  ( wate r  o r  we tti n g

ag e n t s o l u ti o n )  o n to  th e  c o tto n  a n d  c atc h  th e  r u n o ff i n  a
p an  p l ac e d  b e l o w th e  b as ke t.

( 6 ) M e as u r e  a n d  r e c o r d  th e  vo l u m e  o f r u n o ff.
[ 1 8 : 6 . 3 . 3 ]

N 6 . 4  Wo o d  Fi b e rb o ard  P e n e trati o n .

N 6 . 4 . 1    We tti n g  ag e n t s o l u ti o n s  s h a l l  e x ti n g u i s h  wo o d  fber‐
board  fres  an d  e x h i b i t l e s s  r u n o ff an d  we i gh t l o s s  th a n  wate r

wh e n  te s te d  i n  ac c o r d an c e  wi th  6 . 4 . 2  a n d  6 . 4 . 3 .  [ 1 8 : 6 . 4 . 1 ]

N 6 . 4 . 2    Te s ts  s h al l  b e  c o n d u c te d  th r e e  ti m e s  wi th  p l ai n  wate r
a n d  th r e e  ti m e s  wi th  th e  we tti n g  a ge n t s o l u ti o n  p r e p ar e d  at th e
m a n u fac tu r e r ’ s  r e c o m m e n d e d  c o n c e n trati o n s .  [ 1 8 : 6 . 4 . 2 ]

 
[ 5 . 5 . 3 . 6 . 3 ]



F O AM  C H E M I C AL S  F O R F I RE S  I N  C L AS S  A F U E L S1 1 5 0 - 1 6

2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

N 6 . 4 . 3    P e n e tr a ti o n  te s ts  s h al l  b e  c o n d u c te d  a s  fo l l o ws :

( 1 ) We i g h  fber  i n s u l a ti o n  b o ar d  s q u a r e s  m e as u r i n g  3 0 5  m m
×  3 0 5  m m  ×  1 3  m m  ( 1 2  i n .  ×  1 2  i n .  ×  1 ∕2  i n . )  an d  p l a c e

th e m  o n  a  wi r e  g r i d .
( 2 ) E x p o s e  e a c h  i n s u l ati n g  b o ar d  s am p l e  to  an  al c o h o l  fame

fr o m  a  b u r n i n g  p a n  th at i s  p l ac e d  i m m e d i ate l y b e l o w th e
s a m p l e  b o ar d .

( 3 ) E x p o s e  th e  fame  to  th e  b o a r d  fo r 1 3 ∕4  m i n u te s
( 1 0 5  s e c o n d s ) .

( 4 ) Re m o ve  th e  fu e l  p an  an d  p l a c e  a c l e a n ,  d r y p an  u n d e r
th e  b o ar d  to  c o l l e c t th e  wate r  o r  ag e n t r u n o ff.

( 5 ) S p r ay 2 5 0  m L  ( 8 . 5  f  o z )  o f te s t l i q u i d  ( wate r  o r  we tti n g
a ge n t s o l u ti o n )  o n  th e  u p p e r  s u r fac e  o f th e  i n s u l a ti o n
b o ar d  u s i n g  a s m a l l  s p r i n kl e r  b o ttl e .

( 6 ) P l a c e  p an s  u n d e r n e ath  th e  b o a r d  to  c a tc h  an y ru n o ff th a t
o c c u r s .

( 7 ) M e as u r e  a n d  r e c o r d  th e  vo l u m e  o f r u n o ff.
( 8 ) D r y an d  we i gh  th e  b o a r d s  an d  c al c u l a te  th e  we i gh t l o s s .
[ 1 8 : 6 . 4 . 3 ]

An n e x  A   E x p l an ato r y M ate ri al

Annex A is not a part of the requirements of this NFPA document but is
included for informational purposes only.  This annex contains explan‐

atory material,  numbered to correspond with the applicable text para‐
graphs.

A. 1 . 1    C l as s  A fo a m  s o l u ti o n s  ar e  ge n e r a l l y u s e d  a t c o n c e n tr a‐
ti o n s  i n  th e  r an g e  o f 0 . 1  p e r c e n t to  1 . 0  p e r c e n t,  a n d  te s ti n g
o ve r  th i s  r an g e  o f c o n c e n tr ati o n s  i s  r e q u i r e d  b y th i s  s tan d ar d .

H o we ve r,  s i tu ati o n s  c a n  o c c u r  wh e n  e i th e r  l o we r- o r  h i g h e r-
c o n c e n tr a ti o n  s o l u ti o n s  wo u l d  b e  m o r e  e ffe c ti ve .  F o r e x am p l e ,
C l a s s  A fo am  s o l u ti o n s  l o we r  th an  0 . 1  p e r c e n t c o n c e n tr a ti o n

c a n ,  i n  s o m e  c as e s ,  b e  as  e ffe c ti ve  as  h i g h e r  c o n c e n tr ati o n s  i n
we tti n g  a n d  p e n e tr ati n g  i n to  d e e p -s e ate d  fres.  Al s o ,  c o n c e n tr a‐
ti o n s  h i g h e r  th an  1 . 0  p e r c e n t c a n  h a ve  benefts  i n  s o m e  s i tu a‐

ti o n s .  S e e  N F PA 1 1 4 5 .

A. 1 . 2    Wh e n  e va l u a ti n g h e a l th ,  s a fe ty,  an d  e n vi ro n m e n tal
c o n c e r n s  o f fre-fghting  c h e m i c al s ,  th e r e  ar e  n u m e r o u s  as p e c ts

th at n e e d  to  b e  c o n s i d e r e d ,  n o t al l  o f wh i c h  a r e  a d d r e s s e d  b y
th e  te s ti n g i n c l u d e d  i n  th i s  d o c u m e n t.  To  ad d r e s s  th e  va r i e d

c o n c e r n s  o f th e s e  typ e s  o f p r o d u c ts ,  th e r e  i s  a n e e d  to  d e ve l o p
fre  te s ti n g.

O f p ar ti c u l ar  c o n c e r n  wi th  r e s p e c t to  th e s e  p r o d u c ts  i s  fre
p e r fo r m a n c e ,  wh i c h  h as  b e e n  e val u ate d  u n d e r  var i o u s  r e s e a r c h

p r o gr a m s .  T h e  r e s u l ts  o f s u c h  r e s e ar c h  s u g ge s t th a t c o n c e r n s
r e l ate d  to  r e s i s tan c e  to  i g n i ti o n  an d  s u p p r e s s i o n  ab i l i ty o f th e
s o l u ti o n s  a n d  fo am s  n e e d  fu r th e r  e va l u a ti o n .  Re s e ar c h  to

d e ve l o p  r e p r o d u c i b l e  te s ti n g  p r o c e d u r e s  c o n ti n u e s .

A. 3 . 2 . 1  Au th o ri ty H avi n g J u ri s d i c ti o n  ( AH J ) .    T h e  p h r a s e
“ a u th o r i ty h avi n g  j u r i s d i c ti o n , ”  o r  i ts  a c r o n ym  AH J ,  i s  u s e d  i n

N F PA d o c u m e n ts  i n  a  b r o ad  m a n n e r,  s i n c e  j u r i s d i c ti o n s  an d
ap p r o va l  a ge n c i e s  var y,  a s  d o  th e i r  r e s p o n s i b i l i ti e s .  Wh e r e

p u b l i c  s afe ty i s  p r i m ar y,  th e  au th o r i ty h a vi n g j u r i s d i c ti o n  m a y
b e  a  fe d e r a l ,  s tate ,  l o c a l ,  o r  o th e r  r e g i o n a l  d e p ar tm e n t o r  i n d i ‐
vi d u a l  s u c h  as  a fre  c h i e f;  fre  m a r s h al ;  c h i e f o f a  fre  p r e ve n ‐

ti o n  b u r e au ,  l ab o r  d e p a r tm e n t,  o r  h e a l th  d e p a r tm e n t;  b u i l d i n g
offcial;  e l e c tr i c a l  i n s p e c to r ;  o r  o th e r s  h avi n g  s tatu to r y a u th o r ‐
i ty.  F o r  i n s u r an c e  p u r p o s e s ,  a n  i n s u r a n c e  i n s p e c ti o n  d e p a r t‐

m e n t,  r ati n g  b u r e a u ,  o r  o th e r  i n s u r a n c e  c o m p a n y
r e p r e s e n ta ti ve  m ay b e  th e  a u th o r i ty h avi n g  j u r i s d i c ti o n .  I n
m a n y c i r c u m s ta n c e s ,  th e  p r o p e r ty o wn e r  o r  h i s  o r  h e r  d e s i g n a‐

te d  ag e n t a s s u m e s  th e  r o l e  o f th e  au th o r i ty h avi n g  j u r i s d i c ti o n ;

at g o ve r n m e n t i n s tal l a ti o n s ,  th e  c o m m an d i n g  offcer  o r  d e p a r t‐
m e n tal  offcial  m ay b e  th e  a u th o r i ty h avi n g  j u r i s d i c ti o n .

A. 3 . 3 . 1 2  Fo am  C o n c e n trate .    C l as s  A fo a m  c o n c e n tr ate s ,
wh e r e  m i x e d  wi th  wate r  a t c o n c e n tr ati o n s  i n  th e  r an g e  o f

0 . 1  p e r c e n t to  1 . 0  p e r c e n t b y vo l u m e ,  p r o d u c e  an  ar r ay o f fo a m
s o l u ti o n s  an d  fo am s .  S u c h  fo am  s o l u ti o n s  an d  fo am s  ar e  u s e d
fo r  a va r i e ty o f s i tu a ti o n s  th at ar e  e n c o u n te r e d  wh e n  fghting
fres  i n  C l as s  A fu e l s .  F i r e s  i n  C l as s  A fu e l s  o c c u r  i n  an  infnite

n u m b e r  o f confgurations  th at ar e  a ffe c te d  b y fu e l  typ e s ,
am o u n ts ,  an d  ge o m e tr i e s .  C l as s  A fo am  c o n c e n tr ate s  ar e  u s e d

i n  a p p l i c ati o n s  fo r  fame  kn o c kd o wn ,  o ve rh au l  o r  m o p -u p ,  an d
fu e l  p r e tr e atm e n t.  B e c au s e  o f th e  d i ve r s i ty o f ap p l i c a ti o n s ,  th e
fo am  s o l u ti o n  a n d  fo a m  s h o u l d  b e  va r i e d  o ve r  a r a n ge  o f

p e r fo r m a n c e  c h a r ac te r i s ti c s .  T h o s e  wh o  u s e  fo am  n e e d  to  b e
kn o wl e d g e ab l e  o f an d  profcient i n  th e  c o n d i ti o n s  o f p r e p ar a‐
ti o n  a n d  ap p l i c ati o n  th a t a r e  m o s t s u i tab l e  to  e ac h  fre  s i tu a‐

ti o n .

F o a m  s o l u ti o n s  p r e p ar e d  a t th e  l o we r  e n d  o f th e i r  r e c o m ‐
m e n d e d  c o n c e n tr ati o n  r a n ge  c an  b e  u s e d  a s  we tti n g ag e n ts  o n

C l a s s  A fu e l s .  F o r  m o r e  i n fo r m a ti o n ,  s e e  N F PA 1 1 4 5 .

Typ e s  o f s ys te m s  fo r  p r o d u c i n g  C l as s  A fre-fghting  fo am  ar e
a s  fo l l o ws :

( 1 ) C o m p r e s s e d  ai r  fo a m  s ys te m  ( C AF S ) ,  fr o m  wh i c h  fo am  i s
p r o d u c e d  b y i n j e c ti n g a i r  o r  n i tr o g e n  i n to  th e  fo a m  s o l u ‐
ti o n  ah e a d  o f th e  n o z z l e .  T h e  e x p a n s i o n  r a ti o  d e p e n d s  o n
m i x  r a ti o ,  ai r / fo a m  s o l u ti o n  r ati o ,  a n d  h o s e  an d  n o z z l e

s e l e c ti o n .
( 2 ) Ai r- as p i r ati n g  fo am  n o z z l e  fr o m  wh i c h  fo am  i s  p r o d u c e d

b y e n tr ai n i n g  an d  m i x i n g  ai r  wi th  th e  fo am  s o l u ti o n  at
th e  n o z z l e .  T h e  e x p a n s i o n  r ati o  d e p e n d s  o n  m i x  r a ti o ,
n o z z l e  s e l e c ti o n ,  an d  o p e r ati n g  p r e s s u r e .

( 3 ) C o n ve n ti o n al  n o z z l e s  th at ar e  n o t specifcally d e s i g n e d
fo r  th e  p r o d u c ti o n  o f fo am  b u t th a t ar e  ab l e  to  p r o d u c e
fo am  b y e n tr ai n i n g  a n d  m i x i n g  ai r  wi th  th e  fo a m  s o l u ti o n

a fte r  d i s c h a r ge  fr o m  th e  n o z z l e .  T h e  e x p an s i o n  r a ti o  i s
g e n e r al l y l o w a n d  d e p e n d s  o n  m i x  r a ti o  an d  a p p l i c a ti o n
te c h n i q u e .

( 4 ) F i x e d - an d  r o to r-wi n g  a i r c r aft fr o m  wh i c h  fo am  i s
p r o d u c e d  b y c as c ad i n g fo am  s o l u ti o n  th r o u g h  th e  ai r.
T h e  e x p an s i o n  r a ti o  d e p e n d s  o n  d r o p  s p e e d ,  d r o p

h e i gh t,  an d  m i x  r ati o .

Re fe r e n c e d  i n fo r m ati o n  o n  e ac h  o f th e s e  fo am  d e ve l o p m e n t
an d  a p p l i c ati o n  m e th o d s  i s  p r o vi d e d  i n  An n e x  B .

T h e  fo am  b u b b l e s  an d  th e  s o l u ti o n  th at d r ai n s  fr o m  th e m
a ttac h  to  a n d  p e n e tr a te  C l a s s  A fu e l s  d u e  to  th e  r e d u c e d

s u r fac e  te n s i o n  i m p ar te d  to  th e  wa te r  b y th e  fo am  c o n c e n tr ate .
T h e  b u b b l e s  h o l d  m o i s tu r e  an d  r e l e a s e  i t as  th e  fo am  b r e aks

d o wn ,  p r o l o n gi n g th e  ti m e  th e  m o i s tu r e  i s  i n  c o n ta c t wi th  th e
fu e l .  Wh e r e  ap p l i e d  i n  a d e q u a te  q u a n ti ti e s ,  th e  fo am  e x c l u d e s
ai r  fr o m  th e  fu e l –a i r  i n te r fa c e ;  e n ve l o p s  c o m b u s ti b l e  va p o r s ;

a n d  r e s i s ts  d i s r u p ti o n  d u e  to  wi n d ,  h e at,  a n d  fame.

A. 3 . 3 . 1 5  L ab o rato r y Fre s h  Wate r.    Wate r  m e e ti n g  th e  defni‐
tions  o f h ar d  wate r  an d  s o ft wate r  c an  b e  p r e p a r e d  u s i n g  th e

m e th o d  s h o wn  i n  Ta b l e  A. 3 . 3 . 1 5  as  defned  i n  AS T M  E 7 2 9 ,
Standard Guide for Conducting Acute Toxicity Tests on Test Materials

with Fishes,  Macroinvertebrates,  and Amphibians.

Δ A. 3 . 3 . 2 0  S afe ty D ata S h e e t ( S D S ) .    S D S  i s  a c o m p o n e n t o f th e
G l o b al l y H ar m o n i z e d  S ys te m  o f Classifcation  an d  L ab e l i n g  o f

C h e m i c al s  ( G H S )  an d  r e p l ac e s  th e  te r m  m a te r i al  s afe ty d a ta
s h e e t ( M S D S ) .  GH S  i s  an  i n te r n ati o n al l y ag r e e d -u p o n  s ys te m ,
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c r e a te d  b y th e  U n i te d  N ati o n s  i n  1 9 9 2 .  I t r e p l a c e s  th e  var i o u s
classifcation  an d  l a b e l i n g  s ta n d ar d s  u s e d  i n  d i ffe r e n t c o u n tr i e s
b y u s i n g  c o n s i s te n t c r i te r i a  o n  a  g l o b al  l e ve l .  I t s u p e r s e d e s  th e
re l e va n t E u r o p e a n  U n i o n  ( E U )  s ys te m ,  wh i c h  h as  i m p l e m e n ‐
te d  th e  GH S  i n to  E U  l aw a s  th e  Classifcation,  L ab e l l i n g  an d
P ac kag i n g  ( C L P )  Re gu l a ti o n ,  a n d  U n i te d  S tate s  O c c u p ati o n al
S a fe ty an d  H e a l th  Ad m i n i s tr ati o n  ( O S H A)  s tan d a r d s .  T h e  S D S
re q u i r e s  m o r e  i n fo r m a ti o n  th a n  M S D S  r e g u l a ti o n s  an d
p r o vi d e s  a  s ta n d ar d i z e d  s tr u c tu r e  fo r  p r e s e n ti n g  th e  r e q u i r e d
i n fo r m a ti o n .  [ 4 7 2 ,  2 0 1 8 ]

A. 4 . 1 . 1    P r o d u c t b r an d s  an d  typ e s  o f fo am  c o n c e n tr ate  ar e  n o t
n e c e s s ar i l y c o m p a ti b l e .  Ta n ks  o r  c o n tai n e r s  th at h o l d  c o n c e n ‐
tr ate  s h o u l d  b e  fushed  an d  r i n s e d  b e fo r e  a d d i n g  an o th e r
b r a n d  o r  typ e  o f c o n c e n tr a te .  Ad vi c e  fr o m  th e  m an u fa c tu r e r ( s )
s h o u l d  b e  o b tai n e d  b e fo r e  m i x i n g  d i ffe r e n t c o n c e n tr ate s .

A. 4 . 2 . 1    T h e  h a n d l i n g,  m i x i n g ,  an d  a p p l i c a ti o n  o f fo a m
c o n c e n tra te  s h o u l d  fo l l o w specifc  o p e r a ti o n a l  p r o c e d u r e s  to
p r o te c t th e  wa te r  s o u r c e  a n d  to  p r o vi d e  s afe ty i n  th e  wo r kp l a c e .
S e c o n d a r y c o n tai n m e n t d e vi c e s  s u c h  as  b e r m s  s h o u l d  b e  u s e d
to  i s o l ate  p o te n ti a l  fo a m  c o n c e n tr a te  s p i l l s  fr o m  th e  aq u a ti c
e n vi r o n m e n t.

T h e  fo l l o wi n g p r o c e d u r e s  s h o u l d  b e  u s e d  wh e r e  C l a s s  A fre
s u p p r e s s a n t fo a m s  a r e  m i x e d  a n d  ap p l i e d :

( 1 ) F i r e  ap p a r atu s  ta n ks  s h o u l d  n o t l e a k,  an d  o p e r ato r s
s h o u l d  u s e  ap p r o p r i ate  m e th o d s  a n d  e q u i p m e n t to  avo i d
overfow s p i l l s  a n d  d i s c h ar g e  h o s e  s p i l l s  wh e n  flling  th e
tan ks .

( 2 ) H e l i c o p te r  b u c ke ts  an d  fxed  ta n k s ys te m s  s h o u l d  b e
flled  u s i n g  a c l o s e d ,  p o r tab l e ,  c o n c e n tr a te  c o n tai n e r  wi th
a l o n g s p o u t,  a n  o n b o ar d  i n j e c ti o n  s ys te m ,  o r  a  s i m i l a r

d e vi c e  to  p r e ve n t s p l as h e s  a n d  c o n c e n tr ate  s p i l l s .
( 3 ) P o r ta b l e  tan ks  o r  s u m p s  th a t ar e  u s e d  to  p r e m i x  s o l u ti o n

o r  to  fll  a p p l i c a ti o n  ve h i c l e s  s h o u l d  b e  l o c ate d  at l e as t
3 0  m  ( 1 0 0  ft)  fr o m  b o d i e s  o f wa te r.  M i x i n g o p e r a ti o n s
s h o u l d  b e  c o n d u c te d  i n  s u c h  a m an n e r  as  to  avo i d  s p i l l ‐
i n g  fo am  c o n c e n tr ate  o r  fo a m  s o l u ti o n .  S p i l l ag e  s h o u l d

n o t e n te r  d r ai n a ge  s ys te m s  th at e m p ty i n to  fsh  h a b i tats
o r  wa te r ways  th a t fow i n to  fsh-inhabited  wate r.

( 4 ) Al l  a e r i al  ap p l i c ati o n s  s h o u l d  b e  c o n d u c te d  s o  th at fo a m
s o l u ti o n  d o e s  n o t c o m e  c l o s e r  th an  9 1 . 4  m  ( 3 0 0  ft)  to
b o d i e s  o f wate r.

I n fo r m ati o n al  r e fe r e n c e s  o n  fo am  ap p l i c a ti o n s  a r e  p r o vi d e d
i n  An n e x  B .

Δ Tab l e  A. 3 . 3 . 1 5  P re p ari n g L ab o rato r y Fre s h  Wate r

 S o ft Wate r H ard  Wate r

S o d i u m  b i c ar b o n ate 4 8  m g 1 9 2  m g
C al c i u m  s u l fate ,  

d i h yd r a te
3 0  m g 1 2 0  m g

M ag n e s i u m  s u l fa te 3 0  m g 1 2 0  m g
P o ta s s i u m  c h l o r i d e 2  m g 8  m g

N o te s :
( 1 )  Ad d  th e  l i s te d  q u a n ti ti e s  o f th e  specifed  c h e m i c a l s  to  a  1 -l i te r
vo l u m e tr i c  fask.
( 2 )  D i l u te  to  th e  m a r k wi th  d e i o n i z e d  wa te r.
( 3 )  M i x  we l l  to  e n s u r e  a l l  c h e m i c a l s  a r e  d i s s o l ve d .
Source: Ta b l e  1  o f AS T M  E 7 2 9 ,  Standard Guide for Conducting Acute

Toxicity Tests on Test Materials with Fishes,  Macroinvertebrates,  and

Amphibians.

Al l  p e r s o n n e l  i n vo l ve d  i n  h an d l i n g ,  m i x i n g ,  a n d  a p p l yi n g
fo am  c o n c e n tr ate  an d  fo am  s o l u ti o n s  s h o u l d  b e  tr ai n e d  i n  th e
r e c o m m e n d e d  p r o c e d u r e s  th at ad d r e s s  o c c u p ati o n al  s a fe ty an d

h e al th  a n d  e n vi r o n m e n tal  i m p a c t.  Al l  p e r s o n n e l  s h o u l d  fo l l o w
th e  m an u fa c tu r e r ’ s  r e c o m m e n d ati o n s  o n  th e  p r o d u c t l ab e l  an d
s a fe ty d ata s h e e t ( S D S ) .

C o n ta c t wi th  c o n c e n tr a te  s h o u l d  b e  avo i d e d  d u e  to  i ts
te n d e n c y to  i r r i tate  s ki n  an d  e ye s .  T h o r o u g h  was h i n g o f th e

a ffe c te d  a r e a i s  r e c o m m e n d e d  as  s o o n  as  p o s s i b l e  a fte r  c o n tac t
wi th  c o n c e n tr a te .  C l o th i n g  th a t i s  we tte d  wi th  c o n c e n tr a te

s h o u l d  b e  c h an g e d  an d  was h e d  b e fo r e  r e u s e .

As  a m i n i m u m ,  p e r s o n n e l  wh o  h a n d l e  fo am  c o n c e n tr ate
s h o u l d  we ar  i m p e r m e a b l e  gl o ve s  a n d  e ye  p r o te c ti o n .  S ki n  o r

e ye s  th a t c o m e  i n  c o n tac t wi th  c o n c e n tr ate  s h o u l d  b e  r i n s e d
an d  was h e d  i m m e d i a te l y.  L ar g e  am o u n ts  o f p o ta b l e  o r  r e as o n a‐

b l y c l e ar  wa te r  s h o u l d  b e  a va i l ab l e  o n  s i te  fo r  s u c h  p u r p o s e s .
P e rs o n n e l  s h o u l d  avo i d  i n g e s ti n g  c o n c e n tr a te .  An  i n d i vi d u al
wh o  h a s  i n ge s te d  c o n c e n tr ate  s h o u l d  b e  e x a m i n e d  b y a d o c to r

a s  s o o n  as  p o s s i b l e .

U s e r s  o f C l as s  A fo a m  p r o d u c ts  s h o u l d  e n s u r e  th at th e
fo l l o wi n g  c o n d i ti o n s  a r e  m e t:

( 1 ) An  S D S  s h o u l d  b e  a va i l ab l e  at a  l o c a ti o n  i n  th e  wo r kp l a c e
th a t al l o ws  e x a m i n ati o n  b y th e  wo r ke r s .

( 2 ) F o am  c o n c e n tr ate  s h o u l d  n o t b e  u s e d  a t a  wo r kp l a c e
u n l e s s  a  p r o d u c t l a b e l  an d  an  S D S  a r e  p r o vi d e d  an d

wo r ke r  i n s tr u c ti o n  a n d  tr ai n i n g h a ve  b e e n  c o m p l e te d .
( 3 ) L ab e l s  an d  S D S s  s h o u l d  b e  a va i l a b l e  i n  E n gl i s h  an d  o th e r

l an g u a ge s  as  p r e s c r i b e d  b y th e  a u th o r i ty h avi n g  j u r i s d i c ‐
ti o n .

( 4 ) E ve r y c o n ta i n e r  i n  th e  wo r kp l ac e  th at c o n ta i n s  fo a m
c o n c e n tr ate  s h o u l d  b e  l a b e l e d  a n d  s h o u l d  r e m a i n  l ab e l e d
i n  th e  p r e s c r i b e d  m a n n e r.

( 5 ) P r e s c r i b e d  s afe -h an d l i n g e q u i p m e n t s h o u l d  b e  p r o vi d e d ,
s h o u l d  b e  i n  p r o p e r  r e p a i r,  an d  s h o u l d  b e  u s e d  at th e
wo r kp l ac e .

Ad d i ti o n a l  i n fo r m ati o n  o n  s a fe ty i s  i n c l u d e d  i n  th e  U . S . D . A.
F o re s t S e r vi c e ’ s  “ H u m a n  H e al th  Ri s k As s e s s m e n t:  Wi l d l an d
F i re -F i g h ti n g C h e m i c al s , ”  a n d  “ E c o l o gi c al  Ri s k As s e s s m e n t:

Wi l d l an d  F i r e -F i g h ti n g C h e m i c a l s . ”

A. 4 . 2 . 2 . 1    T h e  p u r p o s e  o f th e  s tab i l i ty r e q u i r e m e n t i s  to  e n s u r e
th at th e  fo am  c o n c e n tr a te  h a s  a u s e fu l  s h e l f l i fe .  H o we ve r,

b e c a u s e  i t i s  i m p r a c ti c a l  to  te s t e ve r y p o te n ti a l  s to r ag e  c i r c u m ‐
s tan c e ,  i t i s  p o s s i b l e  th a t s tab i l i ty p r o b l e m s  wi l l  o c c u r.

F o am  c o n c e n tr ate  s h o u l d  b e  s to r e d  i n  s e a l e d  c o n tai n e r s  to
a vo i d  e va p o r ati o n  o f s o l ve n ts  th a t a r e  n e c e s s ar y fo r  th e  s tab i l i ty

o f th e  c o n c e n tr ate .  I n s tab i l i ty o f th e  p r o d u c t c a n  r e s u l t i n
m al fu n c ti o n  o f th e  p r o p o r ti o n i n g a n d  d i s p e n s i n g  e q u i p m e n t.

A. 4 . 2 . 2 . 3    M i s c i b i l i ty r e l ate s  to  th e  e a s e  o f m i x i n g fo a m  c o n c e n ‐
tr ate  a n d  wa te r  to  fo r m  h o m o g e n e o u s  fo a m  s o l u ti o n s ,  th at i s ,  a

fo am  s o l u ti o n  th at c o n tai n s  th e  d e s i r e d  m i x  r a ti o  o f c o m p o ‐
n e n ts  i n  al l  p o r ti o n s  th e r e o f an d  th a t c o n s e q u e n tl y p e r fo r m s
u n i fo r m l y.  U n d e r  s o m e  c o n d i ti o n s ,  o p a l e s c e n c e  ( tu r b i d i ty)  c a n

o c c u r  wh e n  th e  c o n c e n tr a te  a n d  wate r  ar e  m i x e d .

O p a l e s c e n c e  i s  n o t n e c e s s ar i l y r e l ate d  to  m i s c i b i l i ty,  p r o vi d e d
th e  fo a m  s o l u ti o n  i s  h o m o g e n e o u s .  M i s c i b i l i ty i s  m e a s u r e d  a t

d i ffe r e n t te m p e r a tu r e s  b e c a u s e  th e  vi s c o s i ty a n d  th e  m i s c i b i l i ty
o f th e  fo a m  c o n c e n tr a te  c a n  b e  affe c te d  b y b o th  i ts  te m p e r a‐

tu re  a n d  th e  te m p e r atu r e  o f th e  wate r  wi th  wh i c h  i t i s  b e i n g
m i x e d .  Var i ati o n s  i n  vi s c o s i ty,  i n  tu r n ,  c an  affe c t th e  a b i l i ty to
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ac h i e ve  a  u n i fo r m  fo a m  s o l u ti o n .  War m i n g  th e  c o n c e n tr ate  to
b e twe e n  1 5 . 6 ° C  ( 6 0 ° F )  a n d  2 1 ° C  ( 7 0 ° F )  p r i o r  to  m i x i n g  i t wi th
wate r  c a n  i m p r o ve  i ts  m i s c i b i l i ty.

F o a m  c o n c e n tr a te s  s h o u l d  b e  c h o s e n  th at a r e  m i s c i b l e  i n  th e
wate r  avai l ab l e  fo r  u s e  i n  th e  p r e p ar a ti o n  o f fo am  s o l u ti o n s .  F o r
e x a m p l e ,  i f s e a wa te r  i s  fr e q u e n tl y u s e d  i n  fre-fghting  o p e r a‐
ti o n s ,  a p r o d u c t th at i s  c o m p a ti b l e  wi th  s e a wa te r  s h o u l d  b e
u s e d .

A.4.2.2.4    T h e  p o u r  p o i n t o f a  l i q u i d  i s  th e  l o we s t te m p e r atu r e
at wh i c h  i t fows.  T h e  p o u r  p o i n t o f C l a s s  A fo a m  c o n c e n tr ate s
i s  m e a s u r e d  to  d e m o n s tr ate  th e  c h an g e s  i n  th e  fow c h a r ac te r i s ‐
ti c s  o f th e  p r o d u c t th at o c c u r  wi th  c h a n ge s  i n  te m p e r a tu r e .
T h e  p o u r  p o i n t te s t p r o c e d u r e  c a n  b e  u s e d  to  m e a s u r e  th e
i m p ac t o f te m p e r a tu r e  o n  ab i l i ty to  fow.  I t s h o u l d  b e  r e c o g‐
n i z e d ,  h o we ve r,  th at th e  r a te  o f fow o f th e  c o n c e n tr ate  at th e
m e a s u r e d  p o u r  p o i n t i s  n o t n e c e s s ar i l y a d e q u a te  fo r  u s e  i n
m a n y p r o p o r ti o n i n g an d  tr a n s p o r t s ys te m s .

A.4.2.3    F o am  c o n c e n tr ate  c an  c a u s e  c o r r o s i o n  o f m e tal  s u r fa‐
c e s .  C o r r o s i o n  r e q u i r e m e n ts  e x i s t fo r  s e ve r a l  c o m m o n l y u s e d
m e tal s .  F o am  c o n c e n tr ate  s h o u l d  b e  s to r e d  i n  i ts  o r i gi n al
c o n tai n e r.  T h e  fo am  m an u fa c tu r e r  s h o u l d  b e  c o n s u l te d  r e g ar d ‐
i n g m a te r i al s  c o m p a ti b i l i ty i f th e  c o n c e n tr ate  i s  to  b e  s to r e d  i n
o th e r  th a n  th e  o r i g i n a l  c o n tai n e r.

C o ati n g s ,  s u c h  as  p a i n ts  a n d  g al van i z e d  s u r fac e s ,  a d h e s i ve s ,
s e a l an ts ,  an d  l u b r i c an ts  s h o u l d  b e  e val u ate d ,  an d  th o s e  th a t
re a c t wi th  fo a m  c o n c e n tr a te  s h o u l d  n o t b e  u s e d  wh e r e  c o n tac t
b e twe e n  th e  two  i s  l i ke l y.

F o am  c o n c e n tr a te  i s  c ap ab l e  o f p as s i n g  th r o u g h  o p e n i n g s
th at a r e  to o  s m a l l  fo r  wate r.  T h e r e fo r e ,  a l l  j o i n ts ,  s e a m s ,  o r
c o n n e c ti o n s  th at ar e  c o n c e i vab l y s u b j e c t to  l e akag e  ( e . g . ,  va l ve
p ac ki n g ,  r e tai n e r s ,  b u s h i n gs ,  th r e a d e d  j o i n ts ,  a n d  s c r e w
u n i o n s )  s h o u l d  b e  c ar e fu l l y e x am i n e d .

A.4.2.3.1    C o r r o s i o n  i n d u c e d  b y fre  c h e m i c al s  i n  g r o u n d  an d
ae r i a l  d e l i ve r y s ys te m  e q u i p m e n t h as  b e e n  a p r o b l e m  s i n c e  th e
b e g i n n i n g o f wi l d l an d  fre  c h e m i c al s  p r o g r am s .  T h e  c o r r o s i ve
e ffe c ts  o f fre  s u p p r e s s i o n  c h e m i c al s  ( p r i m ar i l y fre  r e ta r d an ts ,
al th o u g h  s tu d i e s  al s o  i n c l u d e d  a n u m b e r  o f fo am s )  h a ve  b e e n
te s te d  o n  m e tal s  c o m m o n l y u s e d  i n  e q u i p m e n t s i n c e  th e  e a r l y
1 9 6 0 s .  T h e  r e s u l ts  s h o we d  th at th e  c h e m i c a l s  c o u l d  b e  c o r r o ‐
s i ve  i n  va r yi n g  d e g r e e s ,  fr o m  fa i l u r e s  wi th i n  a  fe w d a ys  to  o n l y
s m a l l  p i ts  a fte r  a ye ar ’ s  ti m e ,  d e p e n d i n g  o n  th e  c h e m i c al –m e tal
c o m b i n a ti o n  a n d  th e  typ e  o f e x p o s u r e s  e x am i n e d .

An  e x am i n a ti o n  o f fre  s u p p r e s s i o n  e q u i p m e n t,  i n c l u d i n g
ai r c r aft,  afte r  s e ve r al  s e as o n s  o f u s e  o f a  va r i e ty o f c h e m i c al s  l e d
wi l d l a n d  fre  m an a ge m e n t ag e n c i e s  to  r e c o m m e n d  a l l o ys  fo r
c o n s tr u c ti o n  o f ap p l i c ati o n  e q u i p m e n t,  u s e  o f p r o te c ti ve  c o a t‐
i n gs ,  an d  h o u s e ke e p i n g p r ac ti c e s  i n  a d d i ti o n  to  m e th o d s  o f
te s ti n g  fo r  n e w s u p p r e s s i o n  c h e m i c a l s .  B y th e  e a r l y 1 9 7 0 s ,  th e s e
s a m e  ag e n c i e s  o u tl i n e d  p e r fo r m an c e  r e q u i r e m e n ts  a n d  te s t
m e th o d s  fo r  u s e  i n  fre  s u p p r e s s i o n  c h e m i c a l  s tan d ar d s  an d
specifcations.  I n  1 9 7 4 ,  th e  U . S . D . A.  F o r e s t S e r vi c e  c o n tr a c te d
to  as s e s s  th e  c o r r o s i o n  e ffe c ts  o f wi l d l an d  fre  c h e m i c a l s  o n
s to r ag e ,  m i x i n g ,  a n d  ap p l i c a ti o n  e q u i p m e n t to  d e te r m i n e
c o r r o s i o n  r a te s  o n  c r i ti c a l  al l o ys ,  c o r r e l ate  fndings  to  ac tu al
feld  d a m ag e ,  a n d  r e c o m m e n d  m e th o d s  o f r e d u c i n g c o r r o s i o n
e ffe c ts .  S p e c i al  e m p h a s i s  was  p l a c e d  o n  ae r i al  d e l i ve r y s ys te m s
b e c a u s e  o f th e  p o te n ti al  r i s k o f c a ta s tr o p h i c  fai l u r e  o f a i r c r aft
c o m p o n e n ts  e x p o s e d  to  th e  wi l d l a n d  fre  c h e m i c al s .  Re s u l ts  o f
th e s e  a n d  fo l l o wi n g  s tu d i e s  p r o vi d e d  g u i d an c e  fo r  u s e  an d
p e r fo r m an c e  r e q u i r e m e n ts  fo r  c o r r o s i o n  r e d u c ti o n  i n  F o r e s t

S e r vi c e  specifcations  an d  s tan d ar d s  an d  h a ve  b e e n  i n  u s e  fo r
m a n y ye ar s .  T h e y h ave  b e e n  ad o p te d  fo r  u s e  b y n u m e r o u s

ag e n c i e s  i n  th e  U n i te d  S tate s  an d  i n te r n ati o n a l l y.  T h e s e
r e q u i r e m e n ts  we r e  a l s o  ad ap te d  b y N F PA i n  1 9 8 9  i n  th e  frst

“ S tan d a r d  o n  F i r e  F i g h ti n g F o am  C h e m i c al s  fo r  C l a s s  A F u e l s
i n  Ru r al ,  S u b u r b a n ,  a n d  Ve g e ta te d  Ar e a s ”  a n d  i n  s u b s e q u e n t
e d i ti o n s  [ N F PA 2 9 8  ( wi th d r awn  a n d  i n c o r p o r ate d  i n to

N F PA 1 1 4 3 )  a n d  N F PA 1 1 5 0 ] .

A.4.2.3.2    Te s ts  fo r  c o m p a ti b i l i ty wi th  n o n m e tal l i c  m ate r i al s
c a n  b e  c o n d u c te d  o n  s a m p l e s  r e m o ve d  fr o m  u n u s e d  p ar ts  th a t

ar e  c o n s tr u c te d  o f n o n m e tal l i c  m ate r i a l s  o f defned  c o m p o s i ‐
ti o n .  Gi ve n  th e  var i ab i l i ty o f n o n m e ta l l i c  m ate r i a l  c o m p o s i ti o n ,

s u c h  te s ts  a r e  u s e fu l  b u t d o  n o t p r o vi d e  as s u r a n c e  o f n o n m e ta l ‐
l i c  m ate r i a l  c o m p ati b i l i ty.  C h an g e s  i n  te s t r e s u l ts  c an  o c c u r  d u e
to  var i ati o n s  i n  th e  c o n s ti tu e n t c o m p o n e n ts  o f th e  m a te r i al

e ve n  th o u gh  th e  fnished  m a te r i al  m e e ts  specifcation.  T h e
n o n m e tal l i c  c o m p ati b i l i ty te s ts  r e q u i r e d  i n  th i s  s ta n d ar d  d o  n o t
ta ke  i n to  ac c o u n t a n y d e g r ad i n g  e ffe c ts  o f te m p e r atu r e ,  ag i n g ,

o r  u l tr a vi o l e t o r  i n fr ar e d  e x p o s u r e  c o n d i ti o n s  th at ar e  kn o wn
to  e x i s t.

F o am  c o n c e n tr ate s  an d  s o l u ti o n s  c o m e  i n to  c o n tac t wi th  a
b r o ad  r a n ge  o f n o n m e tal l i c  m a te r i al s .  Al l  s u c h  m ate r i al s  ar e
n o t i n c l u d e d  i n  th e  l i s t o f th o s e  te s te d  i n  th i s  s tan d ar d .  T h e

m a te r i al s  th at a r e  i n c l u d e d  a r e  g e n e r al l y r e p r e s e n ta ti ve  o f
th o s e  th at ar e  e n c o u n te r e d  i n  fo am -p r o p o r ti o n i n g an d  fo am -
h a n d l i n g  s ys te m s .  I t i s  r e c o m m e n d e d  th at th e  fo a m  c o n c e n ‐

tr a te  m an u fa c tu r e r  b e  c o n tac te d  fo r  i n fo r m a ti o n  o n  specifc
m a te r i al s .

A.4.2.4.1    Re gu l ati o n s  fo r  p ac kag i n g  an d  s h i p p i n g a r e  e s ta b ‐
l i s h e d  b y g o ve r n m e n t o r  i n te r n ati o n al  ag e n c i e s  s u c h  a s  U . S .
D e p ar tm e n t o f Tr an s p o r tati o n ,  Tr an s p o r t C a n ad a ,  th e  U n i te d

N a ti o n s ,  an d  I ATA ( I n te r n ati o n a l  Ai r  Tr a n s p o r t As s o c i ati o n ) .

A.4.3    F r e s h l y p r e p a r e d  fo a m  s o l u ti o n s  s h o u l d  b e  u s e d  fo r  a l l
l ab o r ato r y te s ti n g,  u n l e s s  o th e r wi s e  specifed  i n  th e  te s t

m e th o d .  F o am  s o l u ti o n s  s to r e d  fo r  p r o l o n g e d  p e r i o d s  o f ti m e
wi l l  d e g r ad e ,  r e s u l ti n g i n  r e d u c e d  we tti n g a n d  fo a m i n g.

A.4.3.1    S e e  A. 4 . 2 . 1  an d  A. 1 . 1 .

A.4.3.3    T h e  fo a m  e x p a n s i o n  r ati o  an d  d r a i n  ti m e  c o n tr o l
wh e r e  an d  h o w fa s t th e  fo am  s o l u ti o n  i s  r e l e a s e d  to  th e  fu e l .  To

o b tai n  th e  d e s i r e d  fo am  fo r  th e  ap p l i c a ti o n ,  th e  fre  fghter
n e e d s  to  d e te r m i n e  ( 1 )  th e  m i x  r ati o ,  ( 2 )  th e  a p p l i c a ti o n  te c h ‐
n i q u e ,  ( 3 )  th e  typ e  o f fo am -g e n e r ati n g  h a r d wa r e ,  a n d / o r  ( 4 )

th e  o p e r a ti n g p r e s s u r e  o f th e  fo a m - ge n e r a ti n g s ys te m .

T h e  m i x  r a ti o  affe c ts  p h ys i c a l  p r o p e r ti e s  s u c h  as  th e  q u an ti ty
a n d  c h ar a c te r i s ti c s  o f th e  fo a m  s o l u ti o n  o b ta i n e d .  M i x  r a ti o s  i n
th e  r an g e  o f 0 . 1  p e r c e n t to  1 . 0  p e r c e n t fo am  s o l u ti o n s  e x h i b i t

r e d u c e d  s u r fac e  te n s i o n  va l u e s  c o m p a r e d  to  wate r,  r e s u l ti n g  i n
i m p r o ve d  s p r e ad i n g  a n d  i m p r o ve d  we tti n g  o f th e  fu e l .

T h e  m i x  r ati o  al s o  h as  an  i m p ac t o n  th e  c h ar a c te r i s ti c s  o f th e
fo am .  D e p e n d i n g o n  th e  fo am -g e n e r ati n g  s ys te m ,  d i ffe r e n t m i x
r a ti o s  ar e  fr e q u e n tl y n e c e s s ar y to  p r o d u c e  d e s i r e d  fo am  c h ar ac ‐

te r i s ti c s .  F o r  a d d i ti o n al  i n fo r m ati o n ,  r e fe r  to  N F PA 1 1 4 5 .

A.4.3.3.2    F o r  ad d i ti o n a l  i n fo r m ati o n ,  r e fe r  to  N F PA 1 1 4 5  an d
A. 5 . 4 . 8 .

A.4.3.4    Ge n e r al l y,  fo am  s o l u ti o n s  h ave  a c l e a n s i n g  ac ti o n .
S o m e  c an  affe c t o r  i n te r ac t wi th  s u b s tan c e s  th at n o r m al l y

p r o te c t ag ai n s t c o r r o s i o n  o r  l u b r i c a te  m e tal s .  S u c h  s u b s ta n c e s
i n c l u d e  n atu r a l  o x i d e s ,  gr e a s e ,  o i l ,  p ai n t,  a n d  o th e r  p r o te c ti ve

c o a ti n gs .


