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I M P O RTAN T  N O T I C E S  AN D  D I S C L AI M E RS  C O N C E RN I N G  N FPA
®

 S TAN D ARD S

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 ” ) ,  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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AD D I T I O N AL  I M P O RTAN T  N O T I C E S  AN D  D I S C L AI M E RS  C O N C E RN I N G  N FPA
®

 S TAN D ARD S

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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1 8 A- 1

N F PA an d  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  a r e  r e g i s te r e d  tr ad e m a r ks  o f th e  N a ti o n al  F i r e  P r o te c ti o n  As s o c i ati o n ,  Qu i n c y,  M a s s a c h u s e tts  0 2 1 6 9 .

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 .

N FPA®  1 8 A

S tan d ard  o n

Wate r Ad d i ti ve s  fo r Fi re  C o n tro l  an d  Vap o r M i ti gati o n

2 0 2 2  E d i ti o n

T h i s  e d i ti o n  o f N F PA 1 8 A,  Standard on Water Additives for Fire Control and Vapor Mitigation,  wa s
p r e p a r 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 ta n d ar d s  C o u n c i l  o n  O c to b e r  2 ,  2 0 2 1 ,  wi th  an  e ffe c ti ve  d ate  o f O c to b e r  2 2 ,  2 0 2 1 ,
an d  s u p e r s e d e s  al 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 8 A wa s  a p p r o ve d  as  a n  Am e r i c a n  N a ti o n a l  S ta n d ar d  o n  O c to b e r  2 2 ,  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 8 A

I n  1 9 9 8 ,  th e  N F PA S ta n d ar d s  C o u n c i l  a p p r o ve d  th e  fo r m ati o n  o f 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 .  T h e  c o m m i tte e  was  ta s ke d  wi th  h a vi n g
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 fac tu r e ,  te s ti n g,  ap p l i c ati o n ,  an d  u s e  o f wate r
ad d i ti ve s  fo r  th e  c o n tr o l  a n d / o r  s u p p r e s s i o n  o f fre  an d  fammable  vap o r  m i ti g ati o n ,  i n c l u d i n g wa te r
ad 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  an d  th e  u s e  o f wate r  ad 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 .  T h e  s ta n d ar d  th e y we r e  gi ve n  wa s  N F PA 1 8 ,
Wetting Agents.

I n i ti al l y,  th e  c o m m i tte e  p r o p o s e d  to  c o m b i n e  we tti n g ag e n ts  a n d  wate r  ad d i ti ve s  u n d e r  o n e
s tan d ar d .  T h i s  e ffo r t was  r e tu r n e d  to  th e  c o m m i tte e  b y As s o c i ati o n  ac ti o n  i n  J u n e  2 0 0 3 .  As  a  r e s u l t,
th e  c o m m i tte e  d e c i d e d  to  d i vi d e  th i s  wo r k i n to  two  s u b j e c t ar e a s  a n d  s ta n d a r d s ,  r e tai n i n g  an d
r e vi s i n g N F PA 1 8  an d  c r e a ti n g a n e w s tan d a rd  ad d r e s s i n g  wate r  ad d i ti ve s ,  N F PA 1 8 A,  th e  frst e d i ti o n
o f wh i c h  wa s  i s s u e d  i n  2 0 0 7 .

C h an g e s  i n  th e  2 0 1 1  e d i ti o n  i n c l u d e d  a  r e o r g an i z a ti o n  o f C h ap te r s  5  a n d  6 ,  clarifcation  o f te s t
p r o c e d u r e s  an d  c r i te r i a,  an d  th e  r e m o val  o f s e c o n d ar y ( U . S . )  u n i ts  th r o u gh o u t m u c h  o f th e  te x t.

T h e  2 0 1 7  e d i ti o n  u n d e r we n t e x te n s i ve  te c h n i c al  an d  e d i to r i al  r e vi s i o n .  Te c h n i c al  c h a n ge s
i n c l u d e d  a  n e w c h a p te r  to  ad d r e s s  C l as s  C  fre  te s t m e th o d s  to  p r o vi d e  th e  fre  s e r vi c e  wi th  s a fe  l i m i ts
fo r  fre  atta c k o n  e n e r g i z e d  e l e c tr i c a l  e q u i p m e n t.  E d i to r i al  c h a n ge s  i n c l u d e d  u p d ati n g  th e  s tr u c tu r e
o f th e  s tan d a r d  to  fu r th e r  c o m p l y wi th  th e  Manual of Style for NFPA Technical Committee Documents.

T h e  2 0 2 2  e d i ti o n  h as  b e e n  signifcantly e n h an c e d  wi th  th e  ad d i ti o n  o f two  n e w c h ap te r s .  N e w
C h ap te r  9  p r o vi d e s  fre  te s t m e th o d s  fo r  wate r  ad d i ti ve s  u s e d  fo r  th e  c o n tr o l  an d  s u p p r e s s i o n  o f C l as s
D  fres  a n d  gu i d an c e  o n  fre  te s t p r o c e d u r e s  fo r  te s ti n g,  ap p r o val ,  an d  l i s ti n g  p u r p o s e s .  N e w C h ap te r
1 2  p r o vi d e s  th e  e n d  u s e r  wi th  a p p l i c a ti o n  a n d  d e s i g n  gu i d e l i n e s ,  tyi n g  wate r  ad d i ti ve s  an d  th e i r
r e q u i r e m e n ts  wi th  o th e r  N F PA s ta n d a r d s .  O th e r  c h a n ge s  i n c l u d e  a r e -wr i te  o f C h ap te r  4  to  c l as s i fy
h az ar d s  wi th  a specifc  c l a s s  o f fres,  u p d ate s  to  C h a p te r  7  to  ad d r e s s  th e  s p h e r i c a l  m i c e l l e  s tab i l i ty
te s t,  a n d  e d i to r i a l  c h an g e s ,  i n c l u d i n g  u p d ate d  r e fe r e n c e s .
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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 a n  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 a te s  m a te r i al  th a t h as  b e e n  e x tr ac te d  fr o 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 ar 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 tati 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 al l  b e  s e n t to  th e
te c h n i c a l  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 r c 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  an d  e x tr a c te d  p u b l i c ati o n s  c an
b e  fo u n d  i n  C h ap te r  2  a n d  An n e x  E .

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  p r o vi d e s  th e  m i n i m u m  r e q u i r e ‐
m e n ts  fo r  wate r  ad d i ti ve s  u s e d  fo r  th e  c o n tr o l  a n d / o r  s u p p r e s ‐
s i o n  o f C l a s s  A,  C l as s  B ,  C l as s  C ,  C l as s  D ,  C l a s s  K,  a n d  l i th i u m
i o n  b a tte r y fres  a n d  th e  m i ti ga ti o n  o f fammable  va p o r s .

1 . 2  P u rp o s e .    T h i s  s ta n d a r d  i s  i n te n d e d  fo r  th e  u s e  an d  gu i d ‐
an c e  o f th o s e  r e s p o n s i b l e  fo r  p u r c h as i n g ,  te s ti n g,  l i s ti n g ,  an d
u s i n g  wa te r  a d d i ti ve s  fo r  u s e  o n  C l as s  A,  C l as s  B ,  C l a s s  D ,
C l a s s  K,  an d  l i th i u m  i o n  b atte r y fres  an d  th e  m i ti g ati o n  o f
fammable  va p o r s .

1 . 3 *  Ap p l i c ati o n .    T h i s  s ta n d a r d  a p p l i e s  to  wa te r  ad d i ti ve s
u ti l i z e d  to  p r e ve n t fammable  l i q u i d  vap o r  e x p l o s i o n s ,  r e m o ve
th e  fammability o f fammable  l i q u i d  s p i l l s ,  o r  e x ti n g u i s h
C l a s s  A,  C l a s s  B ,  C l as s  C ,  C l a s s  D ,  C l as s  K,  an d  l i th i u m  i o n
b a tte r y fres.

1 . 4  Re tro ac ti vi ty.    T h e  p r o vi s i o n s  o f th i s  s ta n d a r d  refect a
c o n s e n s u s  o f wh at i s  n e c e s s a r y to  p r o vi d e  a n  a c c e p ta b l e  d e g r e e

o f p r o te c ti o n  fr o m  th e  h az ar d s  a d d r e s s e d  i n  th i s  s tan d ar d  a t
th e  ti m e  th e  s ta n d a r d  was  i s s u e d .

1 . 4 . 1    U n l e s s  o th e r wi s e  specifed,  th e  p r o vi s i o n s  o f th i s  s ta n d ‐
ar d  s h al l  n o t ap p l y to  fac i l i ti e s ,  e q u i p m e n t,  s tr u c tu r e s ,  o r  i n s tal ‐
l ati o n s  th at e x i s te d  o r  we r e  ap p r o ve d  fo r  c o n s tr u c ti o n  o r

i n s ta l l a ti o n  p r i o r  to  th e  e ffe c ti ve  d ate  o f th e  s ta n d ar d .  Wh e r e
specifed,  th e  p r o vi s i o n s  o f th i s  s ta n d a r d  s h al l  b e  r e tr o ac ti ve .

1 . 4 . 2    I n  th o s e  c as e s  wh e r e  th e  au th o r i ty h a vi n g j u r i s d i c ti o n
d e te r m i n e s  th at th e  e x i s ti n g  s i tu ati o n  p r e s e n ts  an  u n ac c e p tab l e
d e g r e e  o f r i s k,  th e  au th o r i ty h avi n g  j u r i s d i c ti o n  s h al l  b e  p e r m i t‐

te d  to  a p p l y r e tr o ac ti ve l y a n y p o r ti o n s  o f th i s  s tan d a r d  d e e m e d
ap p r o p r i a te .

1 . 4 . 3    T h e  r e tr o ac ti ve  r e q u i r e m e n ts  o f th i s  s ta n d a r d  s h al l  b e
p e r m i tte d  to  b e  modifed  i f th e i r  ap p l i c a ti o n  c l e ar l y wo u l d  b e
i m p r a c ti c a l  i n  th e  j u d g m e n t o f th e  a u th o r i ty h a vi n g j u r i s d i c ti o n

a n d  o n l y wh e r e  i t i s  c l e ar l y e vi d e n t th a t a r e as o n ab l e  d e g r e e  o f
s a fe ty i s  p r o vi d e d .

1 . 5  E q ui val e n c y.    N o th i n g  i n  th i s  s tan d a r d  i s  i n te n d e d  to
p r e ve n t th e  u s e  o f s ys te m s ,  m e th o d s ,  o r  d e vi c e s  o f e q u i val e n t o r
s u p e r i o r  q u al i ty,  s tr e n gth ,  fre  r e s i s ta n c e ,  e ffe c ti ve n e s s ,  d u r a b i l ‐

i ty,  a n d  s afe ty o ve r  th o s e  p r e s c r i b e d  b y th i s  s tan d a r d .

1 . 5 . 1    Te c h n i c al  d o c u m e n tati o n  s h al l  b e  s u b m i tte d  to  th e
a u th o r i ty h avi n g  j u r i s d i c ti o n  to  d e m o n s tr ate  e q u i val e n c y.

1 . 5 . 2    T h e  s ys te m ,  m e th o d ,  o r  d e vi c e  s h al l  b e  ap p r o ve d  fo r  th e
i n te n d e d  p u r p o s e  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 .

1 . 6  U n i ts  an d  Fo r m u l as .    T h e  p r i m a r y s ys te m  o f m e as u r e m e n t
fo r  th i s  s ta n d a r d  i s  th e  I n te r n a ti o n al  S ys te m  o f U n i ts  ( S I ) .  I n c h -

p o u n d  u n i ts  a r e  p r o vi d e d  wh e r e  n e c e s s ar y a n d  ap p l i c ab l e .

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.

Δ 2 . 2  N FPA P ub l i c ati o n s .    N a ti o n a l  F i r e  P r o te c ti o n  As s o c i ati o n ,
1  B a tte r ym ar c h  P a r k,  Qu i n c y,  M A 0 2 1 6 9 -7 4 7 1 .

N F PA 1 0 ,  Standard for Portable Fire Extinguishers,  2 0 2 2  e d i ti o n .
N F PA 1 3 ,  Standard for the Installation of Sprinkler Systems,  2 0 2 2

e d i ti o n .
N F PA 1 4 ,  Standard for the Installation of Standpipe and Hose

Systems,  2 0 1 9  e d i ti o n .
N F PA 1 5 ,  Standard for Water Spray Fixed Systems for Fire Protec‐

tion,  2 0 2 2  e d i ti o n .
N F PA 2 5 ,  Standard for the Inspection,  Testing,  and Maintenance

of Water-Based Fire Protection Systems,  2 0 2 0  e d i ti o n .
N F PA 1 9 0 1 ,  Standard for Automotive Fire Apparatus,  2 0 1 6

e d i ti o n .

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 .
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AS T M  D 1 2 9 3 ,  Standard Test Methods for pH of Water,  2 0 1 8 .

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

AS T M  D 2 2 4 0 ,  Standard Test Method for Rubber Property —
Durometer Hardness,  2 0 1 5 e 1 .

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

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 ap p r o ve d  2 0 1 4 .

AS T M  G1 ,  Standard Practice for Preparing,  Cleaning,  and Evalu‐
ating Corrosion Test Specimens,  2 0 0 3 ,  r e a p p r o ve d  2 0 1 7 e 1 .

AS T M  G 3 1 ,  Standard Guide for Laboratory Immersion Corrosion
Testing of Metals,  2 0 2 1 .

Δ 2 . 3 . 2  E PA P u b l i c ati o n s .    E n vi r o n m e n tal  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, ”  Fate,  Transport,
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 gu s t 1 9 9 8 .

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

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 a r 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 2 1 .

N 2 . 3 . 5  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 .

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

AM S  D T L - 2 3 0 5 9 / 5 A,  Insulation Sleeving,  Electrical,  Heat
Shrinkable,  Polyolefn,  Flexible,  Crosslinked,  2 0 1 8 .

AM S  S - 8 8 0 2 ,  Sealing Compound,  Fuel Resistant,  Integral Fuel
Tanks and Fuel Cell Cavities,  2 0 1 9 .

AM S  3 2 0 8 M ,  Chloroprene (CR) Rubber,  Weather Resistant,  45-55,
1 9 9 8 ,  reaffrmed  J u n e  2 0 0 7 .

Δ 2 . 3 . 6  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  1 6 2 ,  Foam Equipment and Liquid Concentrates,  1 9 9 4 ,  r e vi s e d
2 0 1 8 .

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

2 . 3 . 7  U L C  P u b l i c ati o n s .    U n d e r wr i te r s  L ab o r ato r i e s  o f
C an a d a ,  7  U n d e r wr i te r s  Ro a d ,  To r o n to ,  O N  M 1 R 3 A9 ,  C an ad a.

U L C  C AN -S 5 6 0 ,  Category 3 Aqueous Film-Forming Foam (AFFF)
Liquid Concentrates,  2 0 0 6 ,  reaffrmed  2 0 1 6 .

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  Go 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 a l  Re gu l a ti o n s ,  P a r t 8 6 . 1 1 3 -9 4 ,  “ Ai r
P r o gr a m s  — F u e l  Specifcations.”

T i tl e  4 0 ,  C o d e  o f F e d e r al  Re gu l ati o n s ,  P a r t 1 6 0 ,  “ P e s ti c i d e
P r o gr a m s  — Go o d  L a b o r a to r y P r ac ti c e  S tan d a r d s . ”

T i tl e  4 0 ,  C o d e  o f F e d e r al  Re gu l a ti o n s ,  P ar t 7 9 2 ,  “ To x i c
S u b s tan c e s  C o n tr o l  Ac t — Go o d  L ab o r ato r y P r ac ti c e . ”

N 2 . 3 . 9  U S  M i l i tar y Specifcations.    S tan d a r d i z a ti o n  D o c u m e n ts
O r d e r  D e s k,  B u i l d i n g  4 D ,  7 0 0  Ro b b i n s  Ave . ,  P h i l a d e l p h i a ,  PA
1 9 1 1 1 -5 0 9 4 .

M I L -A-A-5 5 8 5 9 A,  Tube,  Nonmetallic,  Polyvinyl Chloride (PVC)
Flexible (General Use),  2 0 0 2 .

M I L - P RF -8 1 7 3 3 D ,  Performance Specifcation: Sealing and Coating
Compound,  Corrosion Inhibitive,  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 a m -
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 0 ,  Standard for Portable Fire Extinguishers,  2 0 2 2  e d i ti o n .
N F PA 1 1 ,  Standard for Low-,  Medium-,  and High-Expansion

Foam,  2 0 2 1  e d i ti o n .
N F PA 3 6 ,  Standard for Solvent Extraction Plants,  2 0 2 1  e d i ti o n .
N F PA 1 1 4 5 ,  Guide for the Use of Class A Foams in Fire Fighting,

2 0 2 2  e d i ti o n .
N F PA 1 1 5 0 ,  Standard on Foam Chemicals for Fires in Class A

Fuels,  2 0 2 2  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 a p 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  a r 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
ac c e p te d  m e an i n g .

3 . 2  N FPA Offcial  Defnitions.

3 . 2 . 1 *  Ap p ro ve d .    Ac c e p tab l e  to  th e  a u th o r i ty h avi n g  j u r i s d i c ‐
ti o n .
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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 . 2 . 2 *  Au th o ri ty H avi n g J u ri s d i c ti o n  ( AH J ) .    An  o r g an i z a ti 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  a p 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 ta l l ati o n ,  o r  a p r o c e d u r e .

3 . 2 . 3  L ab e l e d .    E q u i p m e n t o r  m ate r i a l s  to  wh i c h  h as  b e e n
attac h e d  a l ab e l ,  s ym b o l ,  o r  o th e r  i d e n ti fyi n g  m a r k o f an  o r g an ‐
i z ati o n  th at i s  a c c e p ta b l e  to  th e  au th o r i ty h a vi n g j u r i s d i c ti o n
an d  c o n c e r n e d  wi th  p r o d u c t e va l u ati o n ,  th at m ai n ta i n s  p e r i ‐
o d i c  i n s p e c ti o n  o f p r o d u c ti o n  o f l ab e l e d  e q u i p m e n t o r  m ate r i ‐
al s ,  an d  b y wh o s e  l ab e l i n g th e  m an u fa c tu r e r  i n d i c ate s
c o m p l i a n c e  wi th  ap p r o p r i a te  s tan d ar d s  o r  p e r fo r m a n c e  i n  a
specifed  m an n e r.

3 . 2 . 4 *  L i s te d .    E q u i p m e n t,  m a te r i al s ,  o r  s e r vi c e s  i n c l u d e d  i n  a
l i s t p u b l i s h e d  b y an  o r g an i z a ti o n  th a t i s  a c c e p ta b l e  to  th e
au th o r i ty h avi n g  j u r i s d i c ti o n  a n d  c o n c e r n e d  wi th  e va l u ati o n  o f
p r o d u c ts  o r  s e r vi c e s ,  th at m ai n ta i n s  p e r i o d i c  i n s p e c ti o n  o f
p r o d u c ti o n  o f l i s te d  e q u i p m e n t o r  m ate r i a l s  o r  p e r i o d i c  e val u a‐
ti o n  o f s e r vi c e s ,  a n d  wh o s e  l i s ti n g  s ta te s  th at e i th e r  th e  e q u i p ‐
m e n t,  m ate r i a l ,  o r  s e r vi c e  m e e ts  ap p r o p r i ate  d e s i gn a te d
s tan d ar d s  o r  h a s  b e e n  te s te d  a n d  fo u n d  s u i tab l e  fo r  a specifed
p u r p o s e .

3 . 2 . 5  S h al l .    I n d i c ate s  a m an d a to r y r e q u i r e m e n t.

3 . 2 . 6  S tan d ard .    An  N F PA s ta n d ar d ,  th e  m a i 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 ate  r e q u i r e m e n ts  a n d  th at 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 a to r y r e fe r e n c e  b y an 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 aw.  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 a ti o n al
n o te ,  o r  o th e r  m e a n s  as  p e r m i tte d  i n  th e  N F PA m a n 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 as e s
“ 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 a r d s  d e ve l o p m e n t
ac ti vi ti e s , ”  th e  te r m  “ s tan d a r 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 ta n d a r d s ,  r e 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  Ap p l i c ati o n  Rate .    Am o u n t o r  vo l u m e  o f wate r  a d d i ti ve
s o l u ti o n  a p p l i e d  o ve r  a specifed  a r e a,  o ve r  a specifed  p e r i o d
o f ti m e ,  typ i c a l l y e x p r e s s e d  i n  l i te r s  p e r  m i n u te  p e r  s q u a r e
m e te r  ( g al l o n s  p e r  m i n u te  p e r  s q u ar e  fo o t) .

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 atte r  th r o u g h  th e  ac ti o n  o f m i c r o o r g an i s m s .  [ 1 1 5 0 ,
2 0 2 2 ]

3 . 3 . 3  C l as s  A Fi re s .    C l a s s  A fres  a r e  fres  i n  o r d i n a r y c o m b u s ‐
ti b l e  m ate r i a l s ,  s u c h  as  wo o d ,  c l o th ,  p a p e r,  r u b b e r,  a n d  m a n y
p l a s ti c s .  [ 1 0 : 5 . 2 . 1 ]

Δ 3 . 3 . 4 *  C l as s  B  Fi re s .    C l a s s  B  fres  ar e  fres  i n  fammable
l i q u i d s ,  c o m b u s ti b l e  l i q u i d s ,  a n d  fammable  g as e s .  [ 1 0 : 5 . 2 . 2 ]

3 . 3 . 5  C l as s  C  Fi re s .    C l as s  C  fres  ar e  fres  th at i n vo l ve  e n e r ‐
gi z e d  e l e c tr i c a l  e q u i p m e n t.  [ 1 0 : 5 . 2 . 3 ]

N 3 . 3 . 6  C l as s  D  Fi re s .    C l as s  D  fres  a r e  fres  i n  c o m b u s ti b l e
m e tal s ,  s u c h  a s  m ag n e s i u m ,  ti ta n i u m ,  z i r c o n i u m ,  s o d i u m ,  l i th ‐
i u m ,  an d  p o ta s s i u m .  [ 1 0 : 5 . 2 . 4 ]

N 3 . 3 . 7  C l as s  K Fi re s .    C l as s  K fres  ar e  fres  i n  c o o ki n g  ap p l i an ‐
c e s  th a t i n vo l ve  c o m b u s ti b l e  c o o ki n g  m e d i a ( ve g e tab l e  o r
an i m al  o i l s  an d  fats ) .  [ 1 0 : 5 . 2 . 5 ]

3 . 3 . 8  C o m b u s ti b l e  L i q u i d .    An y l i q u i d  th at h a s  a c l o s e d -c u p
fash  p o i n t at o r  a b o ve  3 7 . 8 ° C .

3 . 3 . 9 *  C o n c e n trati o n .    T h e  p e r c e n t o f wa te r  ad d i ti ve  c o n c e n ‐
tr ate  c o n tai n e d  i n  a  wate r  a d d i ti ve  s o l u ti o n .

3 . 3 . 1 0 *  Demulsifcation.    A p r o c e s s  e i th e r  p h ys i c a l  o r  c h e m i ‐
c a l  b y wh i c h  a n  e m u l s i o n  i s  b r o ke n  d o wn  to  i ts  o r i g i n a l  c o n s ti t‐

u e n ts .

3 . 3 . 1 1 *  D i s c h arge  D e vi c e .    A d e vi c e  d e s i g n e d  to  d i s c h a r ge
wate r  o r  fo am –wa te r  s o l u ti o n  o r  wa te r  ad d i ti ve  s o l u ti o n  i n  a
p r e d e te r m i n e d ,  fxed,  o r  a d j u s tab l e  p atte r n .

3 . 3 . 1 2  E d u c to r ( I n d u c to r) .    A d e vi c e  th a t u s e s  th e  Ve n tu r i
p r i n c i p l e  to  i n tr o d u c e  a p r o p o r ti o n ate  q u an ti ty o f wate r  ad d i ‐

ti ve  c o n c e n tr a te  i n to  a wate r  s tr e am ;  th e  p r e s s u r e  at th e  th r o a t
i s  b e l o w a tm o s p h e r i c  p r e s s u r e  a n d  wi l l  d r a w i n  l i q u i d  fr o m
atm o s p h e r i c  s to r ag e .

3 . 3 . 1 3  Emulsifcation.    T h e  p r o c e s s  o f fo r m i n g  a n  e m u l s i o n .
(See also 3. 3. 1 5,  Emulsion. )

3 . 3 . 1 4  Emulsifer.    A c h e m i c a l  o r  m i x tu r e  o f c h e m i c al s  th at
al o n g  wi th  s o m e  e n e r gy i n p u t p r o m o te s  th e  fo r m a ti o n  o f a n

e m u l s i o n .

3 . 3 . 1 5 *  E m u l s i o n .    A h e te r o ge n e o u s  s ys te m ,  c o n s i s ti n g  o f at
l e as t o n e  i m m i s c i b l e  l i q u i d  d i s p e r s e d  i n  an o th e r  i n  th e  fo r m  o f

d r o p l e ts .

3 . 3 . 1 6 *  Fi x e d  M o n i to r ( C an n o n ) .    A d e vi c e  th at d e l i ve r s  a
l ar g e  wa te r  a d d i ti ve  s o l u ti o n  s tr e am  an d  i s  m o u n te d  o n  a
s tati o n a r y s u p p o r t th a t e i th e r  i s  e l e vate d  o r  i s  at gr a d e .

3 . 3 . 1 7  Fl am m ab l e  L i q u i d .    A l i q u i d  th at h as  a  c l o s e d -c u p  fash
p o i n t th a t i s  b e l o w 3 7 . 8 ° C  an d  a m ax i m u m  vap o r  p r e s s u r e  o f

2 0 6 8  m m  H g at 3 7 . 8 ° C .

3 . 3 . 1 8 *  H an d l i n e .    A h o s e  an d  n o z z l e  th a t c an  b e  h e l d  an d
d i r e c te d  b y h an d .  [ 1 1 ,  2 0 2 1 ]

3 . 3 . 1 9  H yd ro c arb o n .    A c h e m i c a l  s u b s tan c e  c o n s i s ti n g  o f o n l y
h yd r o g e n  an d  c ar b o n  ato m s .  [ 3 6 ,  2 0 2 1 ]

3 . 3 . 2 0  I n d i re c t Attac k .    Fire-fghting  o p e r ati o n s  i n vo l vi n g  th e
a p p l i c a ti o n  o f e x ti n g u i s h i n g a ge n ts  to  r e d u c e  th e  b u i l d u p  o f

h e at r e l e as e d  fr o m  a  fre  wi th o u t a p p l yi n g  th e  a ge n t d i r e c tl y
o n to  th e  b u r n i n g fu e l .  [ 1 1 4 5 ,  2 0 1 7 ]

3 . 3 . 2 1  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
ag e 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 r  s o l u ti o n ,  th a t 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 am e .  [ 1 1 5 0 ,
2 0 2 2 ]

3 . 3 . 2 2  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 a l l y e x p r e s s e d  as  m i l l i gr a m 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 a l ,  at 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 .  [ 1 1 5 0 ,  2 0 2 2 ]

3 . 3 . 2 3 *  M i c e l l e .    T h e  b a s i c  b u i l d i n g  u n i t o f a n  e m u l s i o n .

3 . 3 . 2 4  M i s c i b i l i ty.    T h e  p r o p e rty o f b e i n g  c ap ab l e  o f m i x i n g  i n
an y r a ti o  wi th o u t s e p a r ati o n  i n to  p h as e s .  [ 1 1 5 0 ,  2 0 2 2 ]

3 . 3 . 2 5  P o r tab l e  M o n i to r ( C an n o n ) .    A d e vi c e  th at d e l i ve r s  a
l ar g e  wate r  ad d i ti ve  s o l u ti o n  s tre am  a n d  i s  m o u n te d  o n  a m o va‐
b l e  s u p p o r t o r  wh e e l s  s o  i t c an  b e  tr an s p o r te d  to  th e  fre  s c e n e .
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U S E S  AN D  L I M I TAT I O N S 1 8 A- 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

3 . 3 . 2 6  P ro p o r ti o n i n g.    T h e  i n tr o d u c ti o n  o f wa te r  a d d i ti ve
c o n c e n tr ate  a t th e  r e c o m m e n d e d  r a ti o  i n to  th e  wa te r  s tr e a m  to
fo r m  a wate r  ad d i ti ve  s o l u ti o n .

N 3 . 3 . 2 7  S e l f- C o n tai n e d  an d  S e m i - P o r tab l e  D e te c ti o n ,  Notifca‐
tion,  an d  S u p p re s s i o n  S ys te m .    A p r e p ac kag e d  s ys te m  o f l i s te d
c o m p o n e n ts  c ap ab l e  o f d e te c ti o n ,  notifcation,  an d  s u p p r e s ‐
s i o n  o f a fre  h az ar d  u ti l i z i n g  wa te r  o r  a n o th e r  l i s te d  wate r  ad d i ‐
ti ve  s to r e d  i n  a ta n k a n d  d e l i ve r e d  b y a m o n i to r ( s ) .

3 . 3 . 2 8  S u r fac e  Ac ti ve  Age n t ( S u r fac tan t) .    A c h e m i c a l  ag e n t
th a t m ate r i a l l y r e d u c e s  th e  s u r fac e  te n s i o n  o f wa te r.

3 . 3 . 2 9  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  a t 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 fa c e  a r e a,  c au s i n g
d r o p s  to  fo r m .  [ 1 1 5 0 ,  2 0 2 2 ]

3 . 3 . 3 0  S yn th e ti c  o r Artifcial  S e a Wate r.    A s o l u ti o n  c o n s i s ti n g
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 ah 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 a te ,  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  wate r.

3 . 3 . 3 1  T h re e - D i m e n s i o n al  ( 3 D )  C l as s  B  Fi re .    A l i q u i d  fu e l  fre
th at fows  fr e e l y fr o m  a ve r ti c al  h e i g h t,  fal l i n g  o n  as s o c i ate d
e q u i p m e n t o r  s tr u c tu r e ,  d o wn  to  a s ta ti c  p o o l e d  s u r fa c e  fre.

3 . 3 . 3 2 *  Wate r Ad d i ti ve .    An  ag e n t th at,  wh e n  a d d e d  to  wa te r
i n  p r o p e r  q u an ti ti e s ,  s u p p r e s s e s ,  c o o l s ,  m i ti g ate s  fre  a n d / o r
va p o r s ,  a n d / o r  p r o vi d e s  i n s u l ati n g  p r o p e r ti e s  fo r  fu e l s  e x p o s e d
to  r ad i an t h e at o r  d i r e c t fame  i m p i n ge m e n t.

3 . 3 . 3 3 *  Wate r Ad d i ti ve  C o n c e n trate .    T h e  c h e m i c a l  o r  c h e m i ‐
c a l  c o m p o s i ti o n  a s  r e c e i ve d  fr o m  th e  m a n u fac tu r e r.

3 . 3 . 3 4 *  Wate r Ad d i ti ve  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
wate r  a n d  wa te r  ad d i ti ve  c o n c e n tr ate .

C h ap te r 4    U s e s  an d  L i m i tati o n s

4 . 1  G e n e ral .    Wate r  ad d i ti ve  c o n c e n tr a te s  u s e d  i n  p r e ve n ti n g
c o m b u s ti b l e  a n d  fammable  l i q u i d  vap o r  e x p l o s i o n s ,  r e m o vi n g
th e  fammability o f c o m b u s ti b l e  an d  fammable  l i q u i d  s p i l l s ,  o r
e x ti n g u i s h i n g fres  s h al l  b e  te s te d  an d  a p p r o ve d ,  classifed,
l ab e l e d ,  o r  l i s te d  b y a th i r d -p a r ty i n d e p e n d e n t te s ti n g / l i s ti n g
o r g an i z a ti o n  a c c e p ta b l e  to  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 . 2  L i m i tati o n s .

Δ 4 . 2 . 1     Wa te r  a d d i ti ve  c o n c e n tr a te  s h a l l  b e  m i x e d  o n l y wi th
wate r .

Δ 4 . 2 . 2     U n l e s s  o th e r wi s e  te s te d ,  l i s te d ,  o r  classifed  fo r  u s e  o n  a
specifc  wate r  r e ac ti ve  c h e m i c a l ,  wa te r  a d d i ti ve  s o l u ti o n  s h a l l

h ave  th e  s am e  l i m i tati o n s  as  wate r  wi th  r e s p e c t to  e x ti n g u i s h i n g
fres  i n vo l vi n g c h e m i c a l s  th at r e ac t wi th  wa te r  to  c r e ate  ad d i ‐

ti o n a l  h az ar d s .
•
N 4 . 2 . 3    U n l e s s  o th e r wi s e  specifcally te s te d ,  l i s te d ,  o r  classifed,

th e  u s e  o f wa te r  ad d i ti ve  s o l u ti o n  fo r  th e  e x ti n gu i s h m e n t o f
fres  i n vo l vi n g C l a s s  B  fammable  o r  c o m b u s ti b l e  l i q u i d s  s h a l l

b e  l i m i te d  to  th o s e  fu e l s  n o t s o l u b l e  i n  wa te r.

N 4 . 2 . 4    U n l e s s  o th e r wi s e  specifcally te s te d ,  l i s te d ,  o r  classifed,
th e  u s e  o f fre  e x ti n g u i s h e r s  a n d  fxed  fre-extinguishing
s ys te m s  u s i n g wate r  a d d i ti ve  s o l u ti o n  s h a l l  n o t b e  p e r m i tte d  fo r

th e  e x ti n gu i s h m e n t o f fres  i n  c o m m e r c i al  c o o ki n g e q u i p m e n t
th a t i n vo l ve  c o m b u s ti b l e  c o o ki n g  m e d i a .

N 4 . 3 *  U s e s  an d  Ap p l i c ati o n s .

N 4 . 3 . 1  C l as s  A Fi re s .    Wate r  ad d i ti ve  s o l u ti o n s  fo r  u s e  o n  th e
fo l l o wi n g  h az ar d  a n d  a p p l i c a ti o n s  s h a l l  b e  e val u ate d  fo r  u s e  o n

C l a s s  A fres  i n  a c c o r d an c e  wi th  C h ap te r  6 :

( 1 ) M ate r i a l  h a n d l i n g  — s to r ag e  p i l e s ,  s h e d s  ( c o al ,  b i o m as s ,
g r ai n ,  g l u te n ,  o th e r  c o m b u s ti b l e  d u s t)

( 2 ) M ate r i a l  h an d l i n g  — s i l o s ,  b u n ke r s ,  h o p p e r s  ( c o al ,
b i o m a s s ,  g r ai n ,  g l u te n ,  o th e r  c o m b u s ti b l e  d u s t)

( 3 ) M ate r i a l  h an d l i n g — d u s t c o l l e c to r s  ( c o a l ,  b i o m as s ,  g r ai n ,
gl u te n ,  o th e r  c o m b u s ti b l e  d u s t)

( 4 ) M ate r i a l  h a n d l i n g  — c o n ve yo r s  ( c o al ,  b i o m a s s ,  g r ai n ,
g l u te n ,  o th e r  c o m b u s ti b l e  d u s t)

( 5 ) F l u e  g as  b ag -typ e  d u s t c o l l e c to r s
( 6 ) Ru b b e r  ti r e  an d  r u b b e r  ti r e  r e c yc l i n g  ( p r o c e s s i n g,  gr i n d ‐

i n g,  s to r a ge )
( 7 ) S tr u c tu r al  frefghting  a n d  e x p o s u r e  p r o te c ti o n
( 8 ) O th e r  a p p l i c a ti o n s  as  te s te d ,  l i s te d ,  an d  ap p r o ve d  b y o r

ac c e p tab l e  to  th e  au th o r i ty h a vi n g j u r i s d i c ti o n

N 4 . 3 . 2  C l as s  B  2 D  Fi re s .    Wate r  ad d i ti ve  s o l u ti o n s  fo r  u s e  o n  th e
fo l l o wi n g  h az ar d  a n d  a p p l i c a ti o n s  s h a l l  b e  e val u ate d  fo r  u s e  o n

C l a s s  B  2 D  fres  i n  a c c o r d an c e  wi th  S e c ti o n s  7 . 2  o r  7 . 3 :

( 1 ) Ai r c r a ft ( g r o u p  I I I  h a n ga r s ,  p o o l  fre)
( 2 ) O th e r  a p p l i c ati o n s  as  te s te d ,  l i s te d ,  a n d  ap p r o ve d  b y o r

a c c e p ta b l e  to  th e  a u th o r i ty h avi n g  j u r i s d i c ti o n

N 4 . 3 . 3  C l as s  B  3 D  Fi re s .    Wate r  ad d i ti ve  s o l u ti o n s  fo r  u s e  o n  th e
fo l l o wi n g  h az ar d  a n d  a p p l i c a ti o n s  s h a l l  b e  e val u ate d  fo r  u s e  o n

C l a s s  B  3 D  fres  i n  a c c o r d an c e  wi th  S e c ti o n s  7 . 4  o r  7 . 5 :

( 1 ) B o i l e r  fr o n t — m u l ti p l e  oil-fred  b u r n e r s / i gn i te r s
( 2 ) Au x i l i a r y b o i l e r s
( 3 ) Re g e n e r ati ve  ai r  h e a te r s
( 4 ) Tr an s fo r m e r  — rectifer  s e ts
( 5 ) Tr an s fo r m e r  — oil-flled
( 6 ) H yd r au l i c  c o n tr o l  s ys te m s
( 7 ) Tu r b i n e  — g e n e r ato r  a r e a
( 8 ) Tu r b i n e  — g e n e r ato r  b e a r i n g s
( 9 ) L u b r i c a ti n g o i l  l i n e s / p r e s s u r i z e d  o i l  s p r ay

( 1 0 ) L u b r i c a ti o n  o i l  r e s e r vo i r s  an d  h a n d l i n g e q u i p m e n t
( 1 1 ) E m e r ge n c y ge n e r a to r s
( 1 2 ) F l am m ab l e  l i q u i d  r ac k s to r ag e
( 1 3 ) Ai r c r a ft ( g r o u p  I I I  h a n ga r s )
( 1 4 ) O th e r  a p p l i c ati o n s  as  te s te d ,  l i s te d ,  a n d  ap p r o ve d  b y o r

ac c e p tab l e  to  th e  au th o r i ty h a vi n g j u r i s d i c ti o n

4 . 3 . 4 *  C l as s  C  Fi re s .    Wate r  ad d i ti ve  s o l u ti o n s  fo r  u s e  o n  th e
fo l l o wi n g  h a z a r d  a n d  a p p l i c a ti o n s  s h a l l  b e  e val u ate d  fo r  u s e  o n
C l a s s  C  fres  i n  a c c o r d a n c e  wi th  C h ap te r  8 :

( 1 ) E n e r g i z e d  e l e c tr i c al  c a b l e
( 2 ) O th e r  a p p l i c a ti o n s  as  te s te d ,  l i s te d ,  an d  ap p r o ve d  b y o r

ac c e p tab l e  to  th e  au th o r i ty h a vi n g j u r i s d i c ti o n

4 . 3 . 5 *  C l as s  D  Fi re s .    Wa te r  a d d i ti ve  s o l u ti o n s  fo r  u s e  o n  th e
fo l l o wi n g  h az ar d  a n d  a p p l i c a ti o n s  s h a l l  b e  e val u ate d  fo r  u s e  o n
C l a s s  D  fres  i n  ac c o r d a n c e  wi th  C h ap te r  9 :

( 1 ) M e ta l s  an d  m e tal  r e c yc l i n g  ( p r o c e s s ,  s to r a ge )
( 2 ) Tr an s p o r tati o n ,  au to m o ti ve ,  s h i p p i n g
( 3 ) Ai r c r a ft m an u fac tu r i n g
( 4 ) O th e r  a p p l i c a ti o n s  as  te s te d ,  l i s te d ,  an d  ap p r o ve d  b y o r

ac c e p tab l e  to  th e  au th o r i ty h a vi n g j u r i s d i c ti o n

N 4 . 3 . 6  C o m b u s ti b l e  an d  Fl am m ab l e  L i q ui d  Fu e l  S p i l l  C o n tro l
( N o n p o l ar an d  P o l ar) .    Wate r  a d d i ti ve  s o l u ti o n s  fo r  u s e  o n  th e
fo l l o wi n g  h az ar d  a n d  a p p l i c ati o n s  s h a l l  b e  e va l u ate d  fo r  u s e  o n
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WAT E R AD D I T I VE S  F O R F I RE  C O N T RO L  AN D  VAP O R M I T I GAT I O N1 8 A- 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 .

C l a s s  B  c o m b u s ti b l e  an d  fammable  l i q u i d  s p i l l  c o n tr o l  ( n o n p o ‐
l ar  an d  p o l a r )  i n  ac c o r d an c e  wi th  S e c ti o n  7 . 7 :

( 1 ) * C o m b u s ti b l e  a n d  fammable  l i q u i d  fu e l  s p i l l
( 2 ) O th e r  a p p l i c a ti o n s  as  te s te d ,  l i s te d ,  an d  ap p r o ve d  b y o r

ac c e p ta b l e  to  th e  a u th o r i ty h a vi n g  j u r i s d i c ti o n

N 4 . 3 . 7  C o m b u s ti b l e  an d  Fl am m ab l e  L i q u i d  Vap o r E n c ap s u l ati o n
E x p l o s i o n  P re ve n ti o n  ( VE E P ) .    Wa te r  ad d i ti ve  s o l u ti o n s  fo r  u s e
o n  th e  fo l l o wi n g  h a z a r d  an d  a p p l i c a ti o n s  s h al l  b e  e val u ate d  fo r
C l a s s  B  c o m b u s ti b l e  an d  fammable  l i q u i d  VE E P  ( n o n p o l a r
an d  p o l ar )  i n  a c c o r d a n c e  wi th  S e c ti o n  7 . 7 :

( 1 ) Refnery p r o c e s s i n g  ar e a  p i p e  l e aks
( 2 ) F l am m ab l e  l i q u i d  tr u c k l o a d i n g r ac ks
( 3 ) P u m p  s e al  l e aks
( 4 ) D i s ti l l ati o n  c o l u m n
( 5 ) O th e r  a p p l i c a ti o n s  as  te s te d ,  l i s te d ,  an d  ap p r o ve d  b y o r

ac c e p tab l e  to  th e  au th o r i ty h a vi n g j u r i s d i c ti o n

4 . 4 *  C o m p ati b i l i ty o f Wate r Ad d i ti ve  C o n c e n trate  an d  S o l u‐
ti o n s .

4 . 4 . 1    Wa te r  ad d i ti ve  c o n c e n tr ate  o f d i ffe r e n t b r a n d s  an d  o th e r
typ e s  o f c o n c e n tr ate  i n te n d e d  fo r  fre  p r e ve n ti o n ,  c o n tr o l ,
s u p p r e s s i o n ,  e x ti n g u i s h m e n t,  o r  va p o r  m i ti ga ti o n  s h al l  n o t b e
m i x e d .

4 . 4 . 2    P r e m i x e d  s o l u ti o n  p r e p a r e d  wi th  wate r  ad d i ti ve  c o n c e n ‐
tr a te  o f d i ffe r e n t b r a n d s  a n d  p r e m i x e d  s o l u ti o n  p r e p ar e d  wi th
o th e r  typ e s  o f c o n c e n tr ate  i n te n d e d  fo r  fre  p r e ve n ti o n ,
c o n tr o l ,  s u p p r e s s i o n ,  e x ti n g u i s h m e n t,  o r  va p o r  m i ti g ati o n  s h a l l
n o t b e  m i x e d  wi th i n  th e  s am e  s to r a ge  c o n ta i n e r.

4 . 4 . 3    S o l u ti o n  ge n e r a te d  s e p ar ate l y wi th  wate r  a d d i ti ve
c o n c e n tr ate  o f d i ffe r e n t b r an d s  s h al l  b e  p e r m i tte d  to  b e
ap p l i e d  to  a fre  i n  s e q u e n c e  o r  s i m u l tan e o u s l y.

4 . 4 . 4    S o l u ti o n  g e n e r ate d  wi th  wate r  ad d i ti ve  c o n c e n tr ate  an d
s o l u ti o n  g e n e r ate d  wi th  o th e r  typ e s  o f c o n c e n tr a te  i n te n d e d
fo r  fre  p r e ve n ti o n ,  c o n tr o l ,  s u p p r e s s i o n ,  e x ti n gu i s h m e n t,  o r
va p o r  m i ti g ati o n  s h a l l  b e  p e r m i tte d  to  b e  a p p l i e d  to  a fre  i n
s e q u e n c e  o r  s i m u l tan e o u s l y i f a p p r o ve 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 .

4 . 5  C o n c e n trati o n s .    Wa te r  a d d i ti ve  s o l u ti o n  s h al l  b e  u s e d  o n l y
i n  c o n c e n tr ati o n s  specifed  b y th e i r  l i s ti n g.

C h ap te r 5    P ro p e r ti e s  an d  G e n e ral  Te s t P ro to c o l s  fo r
E val u ati o n  o f Wate r Ad d i ti ve  C o n c e n trate  an d  S o l u ti o n

5 . 1  G e n e ral .

5 . 1 . 1    Wa te r  a d d i ti ve  c o n c e n tr a te  a n d  wa te r  a d d i ti ve  s o l u ti o n
p r e p a r e d  at th e  c o n c e n tr ati o n s  specifed  fo r  u s e  b y th e  m a n u ‐
fa c tu r e r  s h al l  b e  s u b j e c te d  to  th e  te s ts  i n  th i s  c h ap te r.

5 . 1 . 2    T h e  te s ts  d e tai l e d  i n  th i s  c h a p te r  s h al l  b e  c o n d u c te d  b y
an  a p p r o ve d  i n d e p e n d e n t l a b o r a to r y u s i n g  l a b o r a to r y p r ac ti c e s
i n  ac c o r d an c e  wi th  4 0  C F R 1 6 0  a n d  4 0  C F R 7 9 2  an d  c a l i b r a ti o n
c o m p e te n c y i n  a c c o r d an c e  wi th  I S O / I E C  1 7 0 2 5 ,  o r  e q u i val e n t
as  ap p l i c a b l e .

5 . 1 . 3    T h e  i n fo r m a ti o n  d e ve l o p e d  i n  r e s p o n s e  to  th e  r e q u i r e ‐
m e n ts  o f th i s  c h ap te r  s h a l l  b e  r e p o r te d  o n  th e  m a n u fac tu r e r ’ s
te c h n i c al  d ata s h e e t a n d  m ad e  a va i l ab l e  to  p o te n ti al  u s e r s .

5 . 2  To x i c i ty an d  E n vi ro n m e n tal  Te s ts .

5 . 2 . 1  M am m al i an  To x i c i ty.

Δ 5 . 2 . 1 . 1    Wh e r e  wa te r  ad d i ti ve  c o n c e n tr ate  an d  wate r  a d d i ti ve
s o l u ti o n  p r e p a r e d  at th e  m ax i m u m  c o n c e n tr ati o n  specifed  fo r
u s e  b y th e  m an u fac tu r e r ’ s  wate r  a d d i ti ve  l i s ti n g  a r e  to  b e  u s e d ,

th e y s h a l l  b e  te s te d  i n  ac c o r d a n c e  wi th  th e  fo l l o wi n g  te s ts  o r
e q u i val e n t te s ts  r e c o g n i z 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 :

( 1 ) O P P T S  8 7 0 . 1 1 0 0 ,  fo r  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 ,  fo r  ac u te  d e r m al  to x i c i ty
( 3 ) O P P T S  8 7 0 . 2 4 0 0 ,  fo r  ac u te  e ye  i r r i tati o n
( 4 ) O P P T S  8 7 0 . 2 5 0 0 ,  fo r  ac u te  d e r m al  i r r i tati o n

N 5 . 2 . 1 . 2    Wh e r e  wa te r  ad d i ti ve  s o l u ti o n  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  specifed  fo r  u s e  b y th e  m a n u fac tu r e r ’ s

wate r  ad d i ti ve  l i s ti n g  i s  to  b e  u s e d ,  i t s h al l  b e  te s te d  fo r  to x i c
fuorinated  i n g r e d i e n ts  i n  ac c o r d an c e  wi th  E PA M e th o d  5 3 7 . 1
b y a n  E PA-ap p r o ve d  l ab o r ato r y o r  a l ab o r ato r y th at i s  r e c o g‐

n i z 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 .

5 . 2 . 1 . 3 *    T h e  wate r  a d d i ti ve  c o n c e n tr ate  a n d  wate r  a d d i ti ve
s o l u ti o n  p r e p a r e d  at th e  m a x i m u m  c o n c e n tr ati o n  specifed  fo r

u s e  b y th e  m a n u fac tu r e r  s h al l  n o t e x c e e d  th e  to x i c i ty l i m i ts
ac c e p tab l e  to  th e  au th o r i ty h a vi n g j u r i s d i c ti o n .

5 . 2 . 2  Aq u ati c  To x i c i ty.

Δ 5 . 2 . 2 . 1    Wa te r  ad d i ti ve  c o n c e n tr ate s  an d  wa te r  ad d i ti ve  s o l u ‐
ti o n  p r e p ar e d  at th e  m ax i m u m  c o n c e n tr ati o n  specifed  fo r  u s e

b y th e  m an u fa c tu r e r  s h al l  b e  te s te d ,  u s i n g  Oncorhynchus mykiss
( r ai n b o w tr o u t) ,  i n  a c c o r d a n c e  wi th  O P P T S  8 5 0 . 1 0 7 5 ,  AS T M
E 7 2 9 ,  o r  a n  e q u i val e n t te s t p r o c e d u r e  th at i s  r e c o gn i z 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  wh e r e  th e  wate r  a d d i ti ve  i s  to  b e
u s e d .

5 . 2 . 2 . 2    I n  ac c o r d an c e  wi th  AS T M  E 7 2 9 ,  1 0  fsh  th at ar e  6 0
d ays  ±  1 5  d ays  p o s th a tc h  s h al 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 wa te r  ad d i ti ve  s o l u ti o n  i n  s o ft wa te r  a s
defned  i n  AS T M  E 7 2 9  fo r  9 6  h o u r s  at 1 2 ° C  ±  1 ° C .

5 . 2 . 2 . 3 *    T h e  wa te r  ad d i ti ve  c o n c e n tr ate  s h al l  h ave  a n  L C 5 0

a c c e p ta b l e  to  th e  au th o r i ty h a vi n g j u r i s d i c ti o n  wh e n  te s te d  i n
ac c o r d an c e  wi th  AS T M  E 7 2 9  an d  wh e n  m e a s u r e d  afte r
9 6  h o u r s  o f s tati c  e x p o s u r e .

5 . 2 . 3  B i o d e grad ab i l i ty.

5 . 2 . 3 . 1 *    T h e  c o n c e n tr a te  s h al l  b e  r e ad i l y b i o d e g r ad a b l e  o r
b i o d e g r ad a b l e  wh e n  te s te d  i n  a c c o r d a n c e  wi th  5 . 2 . 3 . 2  th r o u gh

5 . 2 . 3 . 5 .

Δ 5 . 2 . 3 . 2    T h e  b i o d e gr a d a b i l i ty o f th e  c o n c e n tr a te  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  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  o r  e q u i va l e n t te s t r e c o gn i z e d
b y th e  au th o r i ty h avi n g  j u r i s d i c ti o n .

5 . 2 . 3 . 3    Te s ti n g s h a l 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
a n d  s h al l  b e  c o n ti n u e d  u n ti l  an  o x yg e n  d e p l e ti o n  p l ate au  i s
r e a c h e d .

5 . 2 . 3 . 4    Te s ti n g s h a l l  b e  d i s c o n ti n u e d  at th e  e n d  o f 4 2  d ays ,
e ve n  i f th e  p l ate au  h a s  n o t b e e n  r e a c h e d .

5 . 2 . 3 . 5    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.
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P RO P E RT I E S  AN D  GE N E RAL  T E S T  P RO T O C O L S  F O R E VAL UAT I O N  O F  WAT E R AD D I T I VE  C O N C E N T RAT E  AN D  S O L U T I O N 1 8 A- 9

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

5 . 3 . 1  C o n c e n trate  P o u r P o i n t.    T h e  c o n c e n tr a te  p o u r  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 7 .

5 . 3 . 2  C o n c e n trate  M i s c i b i l i ty.

5 . 3 . 2 . 1    T h e  c o n c e n tr ate  s h a l l  b e  m i s c i b l e  i n  wate r  an d  r e s u l t
i n  a  h o m o g e n o u s  s o l u ti o n  a t th e  c o n c e n tr ati o n s  specifed  fo r
u s e  b y th e  m a n u fac tu r e r.  O p al e s c e n c e  s h a l l  b e  c o n s i d e r e d
e q u i val e n t to  h o m o g e n e i ty.

5 . 3 . 2 . 2    T h e  c o n c e n tr a te  m i s c i b i l i ty 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 . 3 . 2 . 2 . 1  th r o u g h  5 . 3 . 2 . 2 . 9 .

5 . 3 . 2 . 2 . 1    T h e  wa te r  an d  th e  c o n c e n tr a te  s h a l l  b e  c o n d i ti o n e d
to  e ac h  o f th e  te m p e r atu r e  c o m b i n ati o n s  s h o wn  i n  Tab l e
5 . 3 . 2 . 2 . 1 .

5 . 3 . 2 . 2 . 2    F i ve  h u n d r e d  m i l l i l i te r s  o f d e i o n i z e d  wate r  c o n d i ‐
ti o n e d  to  th e  te s t te m p e r atu r e  s h al l  b e  ad d e d  to  a  1  L  gl as s
b e a ke r.

5 . 3 . 2 . 2 . 3    A s ti r r e r,  as  i l l u s tr a te d  i n  F i g u r e  5 . 3 . 2 . 2 . 3 ,  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.

5 . 3 . 2 . 2 . 4    T h e  s ti r r e r  m o to r  s h al l  b e  a d j u s te d  to  6 0  r p m  ±  1 0
r p m .

5 . 3 . 2 . 2 . 5    T h e  r e q u i r e d  a m o u n t o f c o n c e n tr a te  c o n d i ti o n e d  to
th e  te s t te m p e r atu r e  s h al l  b e  a d d e d  to  th e  b e a ke r  o f wate r
wi th i n  2  s e c o n d s .

Tab l e  5 . 3 . 2 . 2 . 1  Te m p e ratu re  C o m b i n ati o n s  o f Wate r Ad d i ti ve
C o n c e n trate s  an d  Wate r fo r M i s c i b i l i ty Te s ti n g

Wate r Ad d i ti ve  Te m p e ratu re  Wate r Te m p e rature

° C  ° C

 4  ±  1 2 1  ±  1
2 1  ±  1 2 1  ±  1

 4  ±  1  4  ±  1
2 1  ±  1  4  ±  1

8  m m  d i a m e t e r

4 1  m m

1 5 2  m m

3 0 5  m m

F l u i d  l e ve l

N o t e :  A l l  m e a s u r e m e n t s  a r e  a p p r o x i m a t e .

FI G U RE  5 . 3 . 2 . 2 . 3   S ti r re r S h aft fo r M i s c i b i l i ty Te s t.

5 . 3 . 2 . 2 . 6    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 ta ti 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  s h a l l  b e  vi s u a l l y e x am i n e d .  I f th e  s o l u ‐

ti o n  i s  vi s u al l y h o m o g e n e o u s ,  th e  n u m b e r  o f r e vo l u ti o n s  s h a l l
b e  r e c o r d e d  a n d  th e  r e s u l t r e c o r d e d  as  m i s c i b l e .

5 . 3 . 2 . 2 . 7    I f th e  s o l u ti o n  i s  n o t vi s u al l y h o m o g e 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 .

5 . 3 . 2 . 2 . 8    T h e  p r o c e d u r e  d e s c r i b e d  i n  5 . 3 . 2 . 2 . 6  an d  5 . 3 . 2 . 2 . 7
s h a l l  b e  r e p e ate d  u n ti l  th e  to ta l  n u m b e r  o f r e vo l u ti o n s  i s  1 0 0  o r
th e  s o l u ti o n  i s  vi s u al l y h o m o g e n e o u s .

5 . 3 . 2 . 2 . 9    I f th e  s o l u ti o n  i s  n o t vi s u a l l y h o m o g e n e o u s  i m m e d i ‐
ate l y fo l l o wi n g  1 0 0  r e vo l u ti o n s ,  th e  r e s u l ts  s h a l l  b e  r e c o r d e d  a s

n o t m i s c i b l e .

5 . 3 . 3  C o n c e n trate  p H .    T h e  p H  o f th e  c o n c e n tr ate  at 1 8 ° C
±  2 . 7 ° C  s h al l  b e  b e twe e n  6  an d  9  wh e n  te s te d  i n  ac c o r d a n c e

wi th  AS T M  D 1 2 9 3 .

5 . 3 . 4  C o n c e n trate  Vi s c o s i ty.

5 . 3 . 4 . 1    T h e  c o n c e n tr a te  vi s c o s i ty s h a l l  b e  d e te r m i n e d  an d
r e p o r te d  i n  te r m s  o f ab s o l u te  vi s c o s i ty ( c e n ti p o i s e ) .

5 . 3 . 4 . 2    Two  s am p l e s  o f c o n c e n tr ate  s h al l  b e  c o n d i ti o n e d  to
te m p e r a tu r e s  o f 2 ° C ,  2 1 ° C ,  a n d  4 9 ° C  p r i o r  to  m e as u r i n g  th e
vi s c o s i ty.

5 . 3 . 4 . 3 *    A vi s c o m e te r  r o tati n g  at 6 0  r p m  wi th  th e  ap p r o p r i ate
s p i n d l e  s h al 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  a c c o r d a n c e

wi th  AS T M  D 2 1 9 6 .

5 . 3 . 4 . 4    Tr i p l i c ate  m e as u r e m e n ts  o f th e  vi s c o s i ty o f e a c h
s a m p l e  s h a l l  b e  m a d e ,  wi th  th e  s am p l e  b e i n g  s ti r r e d  g e n tl y

b e twe e n  m e as u r e m e n ts .

5 . 3 . 4 . 5    T h e  th r e e  vi s c o s i ty m e as u r e m e n ts  fo r  e a c h  s a m p l e
s h a l l  b e  ave r ag e d .

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

5 . 3 . 5 . 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 . 3 . 5 . 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 p o r te d  r e s u l ts .

5 . 3 . 6  C o n c e n trate  Fl as h  P o i n t.    T h e  o p e n  c u p  fash  p o i n t o f
th e  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  a c c o r d a n c e  wi th  AS T M

D 9 2 .

5 . 4  S tab i l i ty.

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

5 . 4 . 1 . 1    T h r e e  1 9  L  s am p l e s  o f wate r  a d d i ti ve  c o n c e n tr ate  fr o m
a  s i n gl e  p r o d u c ti o n  l o t s h a l l  b e  s to r e d  i n  s e a l e d  c o n ta i n e r s  a s

d e s c r i b e d  i n  5 . 4 . 1 . 4 ,  5 . 4 . 1 . 5 ,  an d  5 . 4 . 1 . 6 .

5 . 4 . 1 . 2    T h e  s a m p l e s  s h a l l  b e  d e s i g n ate d  as  S a m p l e  1 ,  S a m p l e
2 ,  an d  S am p l e  3 .

5 . 4 . 1 . 3 *    S a m p l e s  s h a l l  n o t b e  ag i tate d  at a n y ti m e  d u r i n g  o r
b e twe e n  s to r a ge  p e r i o d s .

5 . 4 . 1 . 4  S am p l e  1 .

5 . 4 . 1 . 4 . 1    S am p l e  1  s h al l  b e  s to r e d  at 4 1 ° C  ±  3 ° C  fo r  3 0  c o n ti n ‐
u o u s  d a ys .

Full document details: NFPA 18A 2022

http://www.avadocuments.com/doc/nfpa-18a-2022
http://www.avadocuments.com/doc/nfpa-18a-2022


WAT E R AD D I T I VE S  F O R F I RE  C O N T RO L  AN D  VAP O R M I T I GAT I O N1 8 A- 1 0

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 . 4 . 1 . 4 . 2    At th e  e n d  o f 3 0  d ays ,  S a m p l e  1  s h a l l  b e  r e m o ve d
fr o m  th e  4 1 ° C  ±  3 ° C  e n vi r o n m e n t a n d  i m m e d i ate l y s to r e d  at
2 1 ° C  ±  2 ° C  fo r  1 6 8  h o u r s .

5 . 4 . 1 . 4 . 3    S am p l e  1  s h a l l  b e  h a n d l e d ,  o p e n e d ,  an d  i n s p e c te d  i n
ac c o r d an c e  wi th  5 . 4 . 1 . 7 .

5 . 4 . 1 . 5  S am p l e  2 .

5 . 4 . 1 . 5 . 1    S am p l e  2  s h a l l  b e  s to r e d  at 4 1 ° C  ±  3 ° C  fo r  3 0  c o n ti n ‐
u o u s  d a ys  i n  a m an n e r  i d e n ti c al  to  th a t fo r  S am p l e  1 .

5 . 4 . 1 . 5 . 2    At th e  e n d  o f th e  3 0  d ays ,  S a m p l e  2  s h al l  b e  p l ac e d
i m m e d i a te l y i n  an  e n vi r o n m e n t a t a te m p e r a tu r e  o f –1 0 ° C
±  1 ° C .

5 . 4 . 1 . 5 . 3    S am p l e  2  s h al l  b e  ke p t i n  th i s  c o l d  e n vi r o n m e n t fo r  a
c o n ti n u o u s  3 0 - d ay p e r i o d .

5 . 4 . 1 . 5 . 4    At th e  e n d  o f th e  s e c o n d  3 0  d a ys ,  S am p l e  2  s h a l l  b e
re m o ve d  fr o m  th e  –1 0 ° C  ±  1 ° C  e n vi r o n m e n t an d  th e n  p l ac e d
i m m e d i a te l y i n  a n  e n vi r o n m e n t o f 2 1 ° C  ±  2 ° C  fo r  1 6 8  h o u r s .

5 . 4 . 1 . 5 . 5    S am p l e  2  th e n  s h al l  b e  h a n d l e d ,  o p e n e d ,  a n d  i n s p e c ‐
te d  i n  ac c o r d an c e  wi th  5 . 4 . 1 . 7 .

5 . 4 . 1 . 6  S am p l e  3 .

5 . 4 . 1 . 6 . 1    S am p l e  3  s h al l  b e  s to r e d  at –1 0 ° C  ±  1 ° C  fo r  3 0
c o n ti n u o u s  d ays .

5 . 4 . 1 . 6 . 2    At th e  e n d  o f th e  3 0  d ays ,  S a m p l e  3  s h a l l  b e  r e m o ve d
fr o m  th e  –1 0 ° C  ±  1 ° C  e n vi r o n m e n t an d  i m m e d i a te l y p l a c e d  at
a te m p e r atu r e  o f 2 1 ° C  ±  2 ° C  fo r  1 6 8  h o u r s .

5 . 4 . 1 . 6 . 3    S am p l e  3  s h al l  th e n  b e  h an d l e d ,  o p e n e d ,  a n d  i n s p e c ‐
te d  i n  ac c o r d an c e  wi th  5 . 4 . 1 . 7 .

5 . 4 . 1 . 7  C o n c e n trate  H an d l i n g,  O p e n i n g,  an d  I n s p e c ti o n .

5 . 4 . 1 . 7 . 1    At 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 ,  e a c h  s e a l e d  s am p l e  c o n ta i n e r  s h al 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 . 2    E ac h  s am p l e  s h al l  b e  o p e n e d  an d  th e  wate r  a d d i ti ve
c o n c e n tr ate  p o u r e d  i n to  a n  o p e n  p ai l  a n d  al 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  al l o w b u b b l e s  to  r i s e  to  th e  s u r fac e .

5 . 4 . 1 . 7 . 3    E ac h  s a m p l e  th e n  s h al l  b e  vi s u al l y e x am i n e d  fo r
s e p ar a ti o n ,  stratifcation,  a n d  c r ys ta l l i z ati o n .

5 . 4 . 1 . 7 . 4    E ac h  e m p ty c o n tai n e r  s h al l  b e  e x am i n e d  as  we l l  fo r
an y 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 . 5    T h e  wa te r  a d d i ti ve  c o n c e n tr a te  s h a l l  n o t b e  s tr ati ‐
fed,  c r ys tal l i z e d ,  o r  o th e r wi s e  s e p ar a te d  a t th e  e n d  o f an y te s t

o u tl i n e d  i n  5 . 4 . 1 .

5 . 4 . 2  S o l u ti o n  S e p arati o n  o n  S tan d i n g.

5 . 4 . 2 . 1 *    I f th e  wate r  a d d i ti ve  s o l u ti o n  i s  to  b e  s to r e d  fo r  m o r e
th an  3 0  d ays ,  th e  wate r  ad d i ti ve  s o l u ti o n ,  i n  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 h a l l  d i s p l ay n o  te n d e n c y
to  s tr a ti fy o r  o th e r wi s e  s e p a r ate  wh e n  s to r e d  u n d i s tu r b e d  fo r  3 0

d ays  i n  a c l o s e d  c o n tai n e r  a t th e  m i n i m u m  an d  m ax i m u m
c o n c e n tr ati o n s  a n d  at 2 1 ° C  ±  3 ° C .

5 . 4 . 2 . 2    T h e  fo r m ati o n  o f two  o r  m o r e  d i s ti n c t l aye r s  o r  th e
p r e s e n c e  o f p r e c i p i ta te  o c c u r r i n g  d u r i n g  th e  c o u r s e  o f th e  te s t
s h a l l  b e  c o n s i d e r e d  a s  s e p ar ati o n .

5 . 5  U n i fo r m  C o r ro s i o n .

5 . 5 . 1    T h e  wate r  ad d i ti ve  an d  i ts  s o l u ti o n s  s h a l l  n o t h ave  c o r r o ‐
s i o n  r a te s  e x c e e d i n g  th o s e  s h o wn  i n  Tab l e  5 . 5 . 1  wh e n  te s te d  i n

a c c o r d an c e  wi th  S e c ti o n  5 . 5 .

Δ Tab l e  5 . 5 . 1  M ax i m u m  Al l o wab l e  C o r ro s i o n  Rate s  ( m i l s  p e r ye ar)  fo r Wi l d l an d  Fi re  C h e m i c al  P ro d u c ts

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

B ras s  AZ 3 1 B  M agn e s i u m

Te m p e ratu re
( ° F)

To tal  P ar ti al  To tal  P ar ti al  P ar ti al  To tal  P ar ti al

7 0 1 2 0  7 0 1 2 0  7 0 1 2 0  7 0 1 2 0  1 2 0  7 0 1 2 0  7 0 1 2 0

 ----------------------------------------------------------------------------------mils per year------------------------------------------------------------------------------------—

C o n c e n trate s
We t c o n c e n tr a te s  fo r  fxed-

tank h e l i c o p te r s
5 . 0 5 . 0 5 . 0 5 . 0 5 . 0 5 . 0 5 . 0 5 . 0 5 . 0 5 . 0 5 . 0 5 . 0 5 . 0

We t c o n c e n tr a te s a e x c e p t 
fo r  fxed-tank  h e l i c o p te r s

5 . 0 5 . 0 5 . 0 5 . 0 5 . 0 5 . 0 5 . 0 5 . 0 5 . 0 5 . 0 5 . 0 5 . 0 5 . 0

M i x e d  p ro d uc ts
F i x e d -tan k h e l i c o p te r s b 2 . 0 2 . 0 2 . 0 2 . 0 5 . 0 5 . 0 5 . 0 5 . 0 5 . 0 4 . 0 4 . 0 4 . 0 4 . 0
F i x e d -wi n g  a i r  tan ke r s c 2 . 0 2 . 0 2 . 0 2 . 0 5 . 0 5 . 0 5 . 0 5 . 0 5 . 0
H e l i c o p te r  b u c ke t a n d a 

gr o u n d -b as e d  
ap p l i c a ti o n

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

N o te :  Al l  u n i fo r m  c o r r o s i o n  r a te s  s h a l l  b e  d e te r m i n e d  b y 9 0 -d a y we i g h t l o s s  te s ts .  Al l  u n i fo r m  c o r r o s i o n  r a te s  a r e  th e  m a x i m u m  al l o wa b l e  a ve r a g e  o f
al l  r e p l i c ate s .
aM a g n e s i u m  u n i fo r m  c o r r o s i o n  te s ts  s h a l l  b e  p e r fo r m e d  fo r  p e r fo r m a n c e  i n fo r m a ti o n .  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 r e  n o t r e q u i r e d  o n  a l u m i n u m
o r  m a g n e s i u m .

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  s h a l l  b e  p e r fo r m e d  o n  a l u m i n u m  a n d  m a g n e s i u m  c o u p o n s ;  n o  i n te r g r a n u l a r  c o r r o s i o n  i s  a l l o we d .
c I n te r g r a n u l a r  c o r r o s i o n  te s ts  s h a l l  b e  p e r fo r m e d  o n  a l u m i n u m  c o u p o n s ;  n o  i n te r g r a n u l a r  c o r r o s i o n  i s  al l o we d .  M a g n e s i u m  u n i fo r m  c o r r o s i o n  te s ts

s h a l l  b e  p e r fo r m e d  fo r  p e r fo r m an c e  i n fo r m a ti o n .  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 r e  n o t r e q u i r e d  o n  m a g n e s i u m .
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