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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
awar 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
am 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 FPA 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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T h i s  e d i ti o n  o f N F PA 3 0 ,  Flammable and Combustible Liquids Code,  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 s  o n  F u n d am e n tal s  o f F l am m ab l e  a n d  C o m b u s ti b l e  L i q u i d s ,  O p e r a ti o n s ,  S to r ag e  an d
War e h o u s i n g  o f C o n tai n e r s  a n d  P o r tab l e  Tan ks ,  an d  Ta n k S to r ag e  an d  P i p i n g  S ys te m s ,  r e l e as e d  b y
th e  C o r r e l a ti n g C o m m i tte e  o n  F l am m ab l e  an d  C o m b u s ti b l e  L i q u i d s .  I t wa s  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  Ap r i l  2 3 ,  2 0 2 3 ,  wi th  an  e ffe c ti ve  d ate  o f M ay 1 3 ,  2 0 2 3 ,  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 3 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  M ay 1 3 ,  2 0 2 3 .

O ri gi n  an d  D e ve l o p m e n t o f N FPA 3 0

F r o m  1 9 1 3  to  1 9 5 7 ,  th i s  d o c u m e n t was  wri tte n  as  a m o d e l  m u n i c i p a l  o r d i n a n c e  kn o wn  as  th e
Suggested Ordinance for the Storage,  Handling,  and Use of Flammable Liquids.  I n  1 9 5 7 ,  th e  fo r m a t wa s
c h a n ge d  to  a c o d e ,  a l th o u g h  th e  te c h n i c a l  r e q u i r e m e n ts  an d  p r o vi s i o n s  r e m ai n e d  th e  s am e .  S i n c e  i ts
i n c e p ti o n ,  n u m e r o u s  r e vi s e d  e d i ti o n s  h ave  b e e n  p u b l i s h e d  a s  d i c tate d  b y e x p e r i e n c e  an d  ad van c e s  i n
te c h n o l o gy.

A b r i e f r e vi e w o f th e  m a j o r  c h an g e s  a d o p te d  s i n c e  1 9 8 1  fo l l o ws .  I n  1 9 8 4 ,  th e  c h ap te r  o n
a u to m o ti ve  an d  m ar i n e  s e r vi c e  s tati o n s  was  re m o ve d  fr o m  N F PA 3 0  an d  was  r e p l ac e d  wi th  a n e w
d o c u m e n t,  N F PA 3 0 A,  n o w ti tl e d  Code for Motor Fuel Dispensing Facilities and Repair Garages.  I n  1 9 9 0 ,  a
n e w s e c ti o n  was  ad d e d  to  a d d r e s s  h az ar d o u s  m a te r i al s  s to r a ge  l o c ke r s ,  a n d  m o r e  d e ta i l e d  gu i d a n c e
was  ad d e d  to  a d d r e s s  ve n ti l ati o n  o f e n c l o s e d  p r o c e s s  a r e as  an d  fo r  e s ti m a ti o n  o f fu g i ti ve  e m i s s i o n s .
I n  1 9 9 3 ,  th e  c h a p te r  o n  tan k s to r ag e  was  am e n d e d  to  al l o w c o m b i n e d  r e m o te  i m p o u n d i n g  a n d
d i ki n g  s ys te m s  an d  to  p r o vi d e  r e l i e f fr o m  th e  s p i l l  c o n tr o l  r e q u i r e m e n ts  fo r  c e r ta i n  s e c o n d ar y-
c o n tai n m e n t-typ e  tan ks .

I n  1 9 9 6 ,  th e  fo l l o wi n g  m a j o r  c h an g e s  we re  i n c o r p o r ate d :  r e q u i r e m e n ts  fo r  te m p o r a r y an d
p e r m an e n t c l o s u r e  o f u n d e r g r o u n d  s to r ag e  tan ks ;  r e q u i r e m e n ts  fo r  ti g h tn e s s  te s ti n g  o f ta n ks  o f
specifc  d e s i g n ;  r e c o gn i ti o n  o f i n te r m e d i a te  b u l k c o n ta i n e r s ;  a n d  m an d ato r y fre  p r o te c ti o n  d e s i g n
c r i te r i a fo r  i n s i d e  s to r ag e  o f l i q u i d s  i n  s to r age  r o o m s  an d  l i q u i d  war e h o u s e s .

I n  2 0 0 0 ,  th e  fo l l o wi n g  m a j o r  c h an g e s  we re  i n c o r p o r ate d :  r e q u i r e m e n ts  fo r  va u l ts  fo r  ab o ve g r o u n d
tan ks  an d  fo r  p r o te c te d  ab o ve g r o u n d  tan ks ;  r e c o g n i ti o n  o f c e r ta i n  n o n m e tal l i c  i n te r m e d i ate  b u l k
c o n tai n e r s  fo r  s to r a ge  o f C l a s s  I I  a n d  C l as s  I I I  l i q u i d s ,  al o n g wi th  fre  p r o te c ti o n  s ys te m  d e s i g n
c r i te r i a fo r  th e m ;  simplifed  s p i l l  c o n tai n m e n t an d  d r ai n ag e  r e q u i r e m e n ts ;  n e w fre  p r o te c ti o n
d e s i g n  c r i te r i a fo r  a n u m b e r  o f fammable  a n d  c o m b u s ti b l e  l i q u i d  c o m m o d i ti e s ;  e x p an s i o n  o f th e
r e q u i r e m e n ts  fo r  c o n s tr u c ti o n  an d  s e p ar a ti o n  o f p r o c e s s  b u i l d i n gs ;  a n e w s e c ti o n  ad d r e s s i n g
r e c i r c u l a ti n g h e at tr a n s fe r  fuid  h e ati n g  s ys te m s ;  a  n e w s e c ti o n  ad d r e s s i n g  s o l ve n t r e c o ve r y
d i s ti l l ati o n  u n i ts ;  an d  c o n s o l i d ati o n  o f al l  r e q u i r e m e n ts  fo r  h az ar d o u s  l o c a ti o n  e l e c tr i c a l  ar e a
classifcation  i n to  a  s i n gl e  c h a p te r.

T h e  2 0 0 3  e d i ti o n  o f N F PA 3 0  i n c o r p o r ate d  o c c u p a n c y defnitions  to  c o r r e l a te  wi th  N F PA 1 ,
Uniform Fire Code™ ;  N F PA 1 01 ® ,  Life Safety Code® ;  a n d  NFPA 5000® ,  Building Construction and Safety
Code® .  T h i s  e d i ti o n  o f th e  c o d e  al s o  ad d e d  r e vi s i o n s  to  th e  s e p ar ati o n  d i s ta n c e  r e q u i r e m e n ts  fo r  b o th
p r o te c te d  ab o ve g r o u n d  tan ks  an d  tan ks  i n  va u l ts .

T h e  2 0 0 8  e d i ti o n  i n c o r p o r ate d  a  c o m p l e te  e d i to r i al  r e vi s i o n  to  i n te g r ate  a c o m m o n  o r g an i z a ti o n
a n d  c o m m o n  o u tl i n e  fo r  a l l  N F PA c o d e s  an d  s tan d a r d s  th a t a d d r e s s  th e  var i o u s  typ e s  o f h az ar d o u s
m a te ri al s .

I n  a d d i ti o n  to  th e  e d i to r i al  r e vi s i o n ,  C h a p te r s  9  th r o u g h  1 6  we r e  i n tr o d u c e d  to  r e gu l ate  s to r ag e  o f
c o n tai n e r s ,  p o r tab l e  tan ks ,  an d  i n te r m e d i a te  b u l k c o n ta i n e r s  th a t i s  c o n s i s te n t wi th  m o d e l  b u i l d i n g
c o d e s ,  s u c h  as  NFPA 5000® ,  Building Construction and Safety Code® ,  an d  m o d e l  fre  p r e ve n ti o n  c o d e s ,
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s u c h  a s  N F PA 1 ,  Uniform Fire Code™ .  T h e s e  c h a p te r s  a l s o  i n c o r p o r ate d  th e  c o n c e p ts  o f m a x i m u m  al l o wab l e  q u a n ti ti e s  ( M AQs ) ,
c o n tr o l  ar e as ,  an d  p r o te c ti o n  l e ve l s .

T h e  fre  p r o te c ti o n  d e s i gn  c r i te r i a  fo r  i n s i d e  s to r ag e  ar e as  we r e  e x p an d e d  to  i n c l u d e  r e q u i r e m e n ts  fo r  s m al l  p l as ti c
c o n tai n e r s  o f C l as s  I B ,  I C ,  I I ,  a n d  I I I  l i q u i d s  i n  c o r r u ga te d  c a r to n s  an d  fo r  C l a s s  I I I B  l i q u i d s  i n  c o r r u g ate d  c ar d b o a r d
i n te r m e d i ate  b u l k c o n tai n e r s  wi th  p l a s ti c  i n n e r  l i n e r s .  Overfll  p r e ve n ti o n  r e q u i r e m e n ts  we r e  r e vi s e d  s o  th a t th e y a p p l y to  a l l
tan ks  l ar g e r  th a n  1 3 2 0  ga l  ( 5 0 0 0  L )  c ap ac i ty.

Re vi s i o n s  to  th e  2 0 1 2  e d i ti o n  i n c l u d e d  th e  e x e m p ti o n  o f u s e  an d  i n s ta l l a ti o n  o f al c o h o l -b a s e d  h an d  r u b  d i s p e n s e r s .

N e w p r o vi s i o n s  we r e  a d d e d  to  r e q u i r e  th at C l a s s  I I  an d  C l as s  I I I  l i q u i d s  th at ar e  s to r e d ,  h a n d l e d ,  p r o c e s s e d ,  o r  u s e d  at
te m p e r a tu r e s  a t o r  ab o ve  th e i r  fash  p o i n ts  fo l l o w a l l  a p p l i c ab l e  r e q u i r e m e n ts  i n  th e  c o d e  fo r  C l a s s  I  l i q u i d s ,  u n l e s s  a n
e n g i n e e r i n g e val u ati o n  d e e m s  o th e r wi s e .

A n e w s e c ti o n  a n d  an n e x  we r e  ad d e d  to  a d d r e s s  m an a ge m e n t o f fa c i l i ty s e c u r i ty th r o u gh  a  m a n d ato r y s e c u r i ty a n d
vu l n e r ab i l i ty a s s e s s m e n t.

T h e  2 0 1 5  e d i ti o n  o f N F PA 3 0  i n c l u d e d  a  1 2  ft ( 3 . 6  m )  s to r a ge  h e i gh t r e s tr i c ti o n  i m p o s e d  o n  u n p r o te c te d  s to r ag e  i n
m e r c an ti l e  o c c u p an c i e s  to  b e  c o n s i s te n t wi th  N F PA 1 3 ,  Standard for the Installation of Sprinkler Systems.  I n  ad d i ti o n ,  n u m e r o u s
a m e n d m e n ts  we r e  m ad e  to  N F PA 3 0  a n d  N F PA 1 3 .  Re vi s i o n s  to  C h a p te r s  1 7  a n d  2 7  ad d r e s s e d  r e c o m m e n d a ti o n s  fr o m  th e  U S
C h e m i c al  S afe ty an d  H a z a r d  ( C S B )  I n ve s ti g ati o n  B o ar d ,  a n d  n e w C h a p te r  2 1  an n e x  i te m  wa s  a d d e d  to  ad d r e s s  a  C S B
r e c o m m e n d ati o n  o n  s e c u r i ty o f s to r a ge  tan ks  i n  r e m o te  u n atte n d e d  l o c a ti o n s .

Re vi s i o n s  to  th e  2 0 1 8  e d i ti o n  o f N F PA 3 0  i n c l u d e d  a n e w r e q u i r e m e n t r e c o g n i z i n g  ac c e p tab l e  n o n m e ta l l i c  i n te r m e d i ate
b u l k c o n tai n e r s  th at c a n  s a ti s fy fre  e x p o s u r e  te s t p r o to c o l s .

Re q u i r e m e n ts  we r e  ad d e d  a l l o wi n g  u n l i m i te d  s to r ag e  o f specifc  l i q u i d / c o n ta i n e r  c o m b i n a ti o n s  i n  g e n e r al -p u r p o s e
war e h o u s e s  i f p r o te c te d  i n  ac c o r d a n c e  wi th  C h ap te r  1 6  fre  p r o te c ti o n  d e s i g n  c r i te r i a.

F o r  th e  2 0 2 1  e d i ti o n  o f N F PA 3 0 ,  th e  c o m m i tte e  i n tr o d u c e d  a s we e p i n g c h an g e  i n  th e  n o m e n c l atu r e  fo r  l i q u i d s .  T h e  te r m
ignitible liquid was  i n tr o d u c e d  to  i n c l u d e  al l  l i q u i d s  wi th  a  m e a s u r ab l e  fash  p o i n t.  To  as s i s t e x i s ti n g  c o d e  u s e r s  i n  th e  tr an s i ti o n ,
th e  te r m s  fammable liquid a n d  combustible liquid we r e  r e tai n e d  i n  a d i m i n i s h e d  c a p ac i ty.  N F PA 3 0  i n s te a d  u s e s  L i q u i d  C l a s s e s
b a s e d  o n  th e  l i q u i d  fash  p o i n t,  an d  i n  s o m e  c a s e s  fash  p o i n t an d  b o i l i n g  p o i n t,  fo r  al l  l i q u i d s  th at c a n  b e  i g n i te d .  T h e
n e c e s s i ty fo r  th i s  c h an g e  s te m m e d  fr o m  th e  e x i s te n c e  o f m u l ti p l e  r e gu l ato r y s ys te m s  th at u s e  th e  te r m s  fammable liquid a n d
combustible liquid i n c o n s i s te n tl y,  l e ad i n g to  c o n fu s i o n  i n  h o w to  ap p l y r e g u l a ti o n s  p r o p e r l y am o n g o ve r l ap p i n g  r e gu l a to r y
a u th o r i ti e s .  T h e  r e vi s i o n s  to  C h a p te r s  1 ,  3 ,  an d  4  s o u gh t to  m ake  th e  r e q u i r e m e n ts  c o n s i s te n t wi th  e ac h  o th e r  i n  te r m s  o f th e
s c o p e  o f th e  c o d e ,  specifc  te r m i n o l o g y,  an d  th e  e va l u a ti o n  o f l i q u i d s  wi th i n  th e  classifcation  s c h e m e .  Re vi s i o n s  to  C h a p te r  3
defned  specifc  l i q u i d s  a n d  C h a p te r  4  r e vi s i o n s  ad d r e s s e d  th e  classifcation  c r i te r i a.  T h e  r e vi s e d  classifcation  s c h e m e  o u tl i n e d
i n  C h ap te r  4  was  i m p l e m e n te d  th r o u g h o u t th e  c o d e  an d  a n n e x e s .

O th e r  m a j o r  c h an g e s  fo r  th e  2 0 2 1  e d i ti o n  i n c l u d e d  th e  ad d i ti o n  o f s i x  n e w d e s i g n  c r i te r i a fo r  c o n tai n e r s  an d  s to r ag e
a r r an g e m e n ts  fo r  al c o h o l s ;  al c o h o l -wate r  m i x tu r e s ;  C l as s  I I  an d  C l a s s  I I I  l i q u i d s ;  l i q u i d s  wi th  fash  p o i n ts  l e s s  th an  2 0 0 ° F ;  an d
l i q u i d s  wi th  fash  p o i n ts  g r e ate r  th a t 4 5 0 ° F.  T h e  e x e m p ti o n  fo r  b e ve r ag e s ,  m e d i c i n e s ,  fo o d s tu ffs ,  c o s m e ti c s ,  an d  o th e r
c o n s u m e r  p r o d u c ts  c o n tai n i n g  wate r- m i s c i b l e  i g n i ti b l e  l i q u i d s  was  c h an g e d  to  an  i gn i ti b l e  l i q u i d  c o n c e n tr a ti o n  o f g r e ate r  th a n
2 0  p e r c e n t i n s te ad  o f gr e a te r  th an  5 0  p e r c e n t ( b y vo l u m e ) .  Clarifcation  wa s  p r o vi d e d  o n  ta n k an c h o r i n g  r e q u i r e m e n ts .  A n e w
s e c ti o n  was  ad d e d  fo r  m e tal l i c / n o n m e tal l i c  c o m p o s i te  p i p i n g.

M aj o r  c h an g e s  i n  th e  2 0 2 4  e d i ti o n  i n c l u d e  th e  r e m o va l  o f u n s tab l e  l i q u i d  r e q u i r e m e n ts  th r o u g h o u t th e  c o d e  an d  r e fe r r al  to
N F PA 4 0 0 ,  Hazardous Materials Code,  fo r  th e s e  r e q u i r e m e n ts .  A n e w an n e x  h as  b e e n  a d d e d  o n  th e  r ati o n al e  fo r  th e  2 0 2 1  e d i ti o n
n o m e n c l a tu r e  c h a n ge  to  ignitible liquid.  B as e  r e q u i r e m e n ts  h a ve  b e e n  e s tab l i s h e d  i n  C h ap te r  6  fo r  d r ai n ag e ,  c o n ta i n m e n t,  a n d
s p i l l  c o n tr o l ,  as  we l l  a s  e x p l o s i o n  c o n tr o l .  T h e  l i q u i d  s to r ag e  ar e a te r m s  h a ve  b e e n  c o n s o l i d ate d  i n to  control area,  liquid storage
room,  o r  liquid warehouse.  S tati c  e l e c tr i c i ty r e q u i r e m e n ts  h ave  b e e n  r e vi s e d  th r o u g h o u t th e  c o d e .  A n e w s e c ti o n  an d  an  e x te n s i ve
a n n e x  o n  fre  p r o te c ti o n  fo r  p r o c e s s i n g  fac i l i ti e s  h as  b e e n  ad d e d ,  as  we l l  as  an  an n e x  o n  e m e r g e n c y c o n tr o l  s ys te m s .
F l am m ab l e  l i q u i d  s to r a ge  c ab i n e t o p e r ati o n  r e q u i r e m e n ts  h ave  b e e n  ad d e d .  F l am e  m i ti g ati o n  d e vi c e s  a r e  n o w r e q u i r e d  o n
fammable  l i q u i d  s afe ty c an s  to  al i g n  N F PA 3 0  wi th  U L / U L C  3 0 ,  Metallic and Nonmetallic Safety Cans for Flammable and
Combustible Liquids.

M e tal  c o n ta i n e r s  s i z e s  h a ve  b e e n  i n c r e as e d  to  a c c o m m o d ate  E u r o p e an  c o n ta i n e r s .  N e w r e q u i r e m e n ts  fo r  s to r i n g d i s ti l l e d
s p i r i ts  i n  b ar r e l s  h ave  b e e n  a d d e d .  T h e  m ax i m u m  a l l o wa b l e  q u an ti ti e s  o f b e ve r ag e s  a n d  o th e r  c o n s u m e r  p r o d u c ts  c o n tai n i n g
5 0  p e r c e n t e th an o l  h as  b e e n  i n c r e as e d .  T h e  C h ap te r  1 6  d e s i gn  tab l e s  h ave  b e e n  r e fo r m atte d  fo r  e as e  o f u s e .

L i s ti n g  ( o r  ap p r o va l )  r e q u i r e m e n ts  h ave  b e e n  ad d e d  fo r  overfll  p r o te c ti o n  d e vi c e s  an d  p r e s s u r e -va c u u m  ve n t d e vi c e s .  An
a n n e x  h a s  b e e n  ad d e d  i n d i c a ti n g th at a l te r n ati ve  fre  c o n tr o l  m e a s u r e s  c a n  b e  u s e d  wh e r e  a h az ar d  a n al ys i s  s h o ws  th at a
p r e s s u r e  r e l i e f d e vi c e  wi l l  n o t p r o vi d e  fre  p r o te c ti o n .  A n e w an n e x  fo r  e val u ati n g  ta n k s p a c i n g i n  l i g h t o f th e r m al  r a d i ati o n
m o d e l i n g  h as  b e e n  a d d e d .  A n e w c h ap te r  o n  p e tr o l e u m  p r o d u c ti o n  tan ks  h a s  b e e n  ad d e d ,  wh i c h  i n c l u d e s  a  r e q u i r e m e n t to
m o r e  ad e q u ate l y ad d r e s s  a n  o p e n  r e c o m m e n d ati o n  fr o m  th e  C S B  o n  s e c u r i ty a t p e tr o l e u m  p r o d u c ti o n  s i te s .
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Re p .  T h e  H o m e  D e p o t

T i m  D .  B l ac kfo rd ,  C h e vr o n  E n e r g y Te c h n o l o g y C o m p a n y,  T X  [ M ]
Re p .  Am e r i c an  P e tr o l e u m  I n s ti tu te

Wi l l i am  V.  F.  C o s e y,  S a va n n a h  Ri ve r  N u c l e a r  S o l u ti o n s ,  L L C ,  S C  [ U ]

J o h n  Au gus t D e n h ard t,  Am e r i c a n  F i r e  S p r i n kl e r  As s o c i a ti o n
( AF S A) ,  T X  [ I M ]

D o u gl as  W.  Fi s h e r,  F i s h e r  E n g i n e e r i n g ,  I n c . ,  G A [ S E ]

D wi gh t H .  H ave n s ,  Ro u n d  L a ke  F i r e  D e p a r tm e n t,  N Y [ S E ]

B i l l  J o h n s ,  P. E . ,  L o s  An g e l e s  C i ty F i r e  D e p ar tm e n t,  C A [ E ]

J e re m y L e b o wi tz ,  J E N S E N  H U GH E S ,  M A [ S E ]

B r yan  E dwi n  M atth e ws ,  L i b e r ty M u tu a l  Gr o u p ,  N Y [ I ]

D avi d  P.  N uge n t,  T U V S U D  Am e r i c a  I n c . / G l o b a l  Ri s k C o n s u l tan ts ,
T X  [ S E ]

Ro l an d  A.  Ri e ge l ,  U L  L L C ,  N Y [ RT ]

J o h n  P.  Wo yc h e e s e ,  S a u d i  Ar a m c o ,  S a u d i  Ar a b i a  [ M ]

S c o tt Wri gh t,  3 M  C o m p a n y,  M N  [ U ]

Al te r n ate s

Ke vi n  R yan  H al l ,  Am e r i c an  F i r e  S p r i n kl e r  As s o c i a ti o n  ( AF S A) ,  M D
[ I M ]

( Al t.  to  J o h n  Au g u s t D e n h a r d t)

E dward  M .  H awth o r n e ,  D F W D yn a m i c s ,  T X  [ M ]
( Al t.  to  T i m  D .  B l ac kfo r d )

Ap ri l  M  M u s s e r,  Te l g i a n ,  GA [ U ]
( Al t.  to  Tr a c e y D .  B e l l a m y)

N o n vo ti n g

S c o tt Aye rs ,  U S  C o n s u m e r  P r o d u c t S afe ty C o m m i s s i o n  ( C P S C ) ,  M D
[ C ]

Re p .  U S  C o n s u m e r  P r o d u c t S a fe ty C o m m i s s i o n  ( C P S C )

Al wi n  A.  Ke l l y,  J E N S E N  H U GH E S ,  M D  [ S E ]
Re p .  T C  o n  F u n d a m e n ta l s

J o h n  W.  Ri c h m o n d ,  S r. ,  E a s tm a n  C h e m i c a l  C o m p a n y,  T N  [ U ]
Re p .  T C  o n  Ta n k S to r a g e  an d  P i p i n g  S ys te m s

M i c h ae l  D .  S n yde r,  D e kr a  I n s i g h t,  M I  [ U ]
Re p .  T C  o n  O p e r a ti o n s

J e ffre y J .  Wan ko ,  U S  D e p a r tm e n t o f L a b o r,  D C  [ E ]

P e te r J .  Wi l l s e ,  P o r tl an d  F i r e  M a r s h a l ' s  Offce,  C T  [ E ]
Re p .  T C  o n  S to r a g e  a n d  Wa r e h o u s i n g  o f C o n ta i n e r s  a n d

P o r ta b l e  Ta n ks

D avi d  L .  B l o m q u i s t,  Al a m o ,  C A [ O ]
( M e m b e r  E m e r i tu s )

B ro o ke  B .  S m i th ,  J r. ,  Wo o d l a n d  P a r k,  C O  [ O ]
( M e m b e r  E m e r i tu s )

J ac k Wo yc h e e s e ,  P r e s c o tt,  AZ  [ O ]
( M e m b e r  E m e r i tu s )

M i c h ae l  M aran d o ,  N F PA S ta ff L i a i s o n

This list represents the membership at the time the Committee was balloted on the fnal text of this edition.
Since that time,  changes in the membership may have occurred.  A key to classifcations is found at the
back of the document.

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
s a fe g u a r d i n g  a g a i n s t th e  fre  an d  e x p l o s i o n  h a z a r d s  as s o c i ate d  wi th  th e  s to r a g e ,  h a n d l i n g ,
a n d  u s e  o f fammable  a n d  c o m b u s ti b l e  l i q u i d s ;  a n d  c l a s s i fyi n g  fammable  a n d  c o m b u s ti b l e
l i q u i d s .
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Te c h n i c al  C o m m i tte e  o n  Fu n d am e n tal s  o f Fl am m ab l e  an d  C o m b u s ti b l e  L i q u i d s

Al wi n  A.  Ke l l y,  Chair
J E N S E N  H U G H E S ,  M D  [ S E ]

Wi l l i am  V.  F.  C o s e y,  S a va n n a h  Ri ve r  N u c l e a r  S o l u ti o n s ,  L L C ,  S C  [ U ]

C l ai re  V.  D e  Tae ye ,  T h e  H a r tfo r d ,  N Y [ I ]

M ark E .  Fe s s e n de n ,  J o h n s o n  C o n tr o l s ,  WI  [ M ]
Re p .  N ati o n a l  F i r e  S p r i n kl e r  As s o c i a ti o n

Ke vi n  R yan  H al l ,  Am e r i c an  F i r e  S p r i n kl e r  As s o c i a ti o n  ( AF S A) ,  M D
[ I M ]

D wi gh t H .  H ave n s ,  Ro u n d  L a ke  F i r e  D e p a r tm e n t,  N Y [ S E ]

D avi d  M .  H o u s e ,  F i r e  a n d  P r o c e s s  E n g i n e e r i n g ,  L L C  ( F & P E ,  L L C ) ,
T N  [ S E ]

J ay J .  J ab l o n s k i ,  H S B  P L C ,  C T  [ I ]

S te p h e n  M .  J as k o l ka,  T h e  D u P o n t C o m p a n y,  I n c . ,  D E  [ M ]

B i l l  J o h n s ,  P. E . ,  L o s  An g e l e s  C i ty F i r e  D e p ar tm e n t,  C A [ E ]

J o h n  W.  Ki n g,  F e d e r ate d  M u tu al  I n s u r a n c e  C o m p an y,  M N  [ I ]

To d d L al l e y,  L i b e r ty M u tu a l  I n s u r a n c e ,  WA [ I ]

J o h n  A.  L e B l an c ,  F M  G l o b al ,  M A [ I ]
Re p .  F M  Gl o b a l

Ri c h ard T.  L o n g,  J r. ,  E x p o n e n t,  I n c . ,  M D  [ S E ]

P au l  E .  M ay,  F l u o r  M a r i n e  P r o p u l s i o n ,  L L C ,  N Y [ U ]

B o b  D .  M o rgan ,  F o r t Wo r th  F i r e  D e p a r tm e n t,  T X  [ E ]

J e ram i e  W.  M o r ri s ,  D o w,  I n c . ,  M I  [ M ]

T i m o th y S .  M u rp h y,  Tr a ve l e r s  I n s u r a n c e  C o m p a n y,  G A [ I ]

D avi d  P.  N uge n t,  T U V S U D  Am e r i c a  I n c . / G l o b a l  Ri s k C o n s u l tan ts ,
I L  [ S E ]

Re b e c c a P e te rs o n ,  E x x o n M o b i l  C o r p o r a ti o n ,  T X  [ M ]
Re p .  Am e r i c an  P e tr o l e u m  I n s ti tu te

J o h n  W.  Ri c h m o n d ,  S r. ,  E a s tm a n  C h e m i c a l  C o m p a n y,  T N  [ M ]

Ro l an d  A.  Ri e ge l ,  U L  L L C ,  N Y [ RT ]

J an n a E .  Serafm,  C o d e  Re d  C o n s u l ta n ts ,  L L C ,  M A [ S E ]

P e te r M .  S h an k,  N u c l e a r  S e r vi c e  O r g an i z a ti o n  ( N E I L ) ,  D E  [ I ]

D al e  S h i rl e y,  U T C / M a r i o ff N o r th  Am e r i c a / C a r r i e r  ,  I N  [ M ]

War re n  G .  S to c ke r,  T h e  Al b e r ts o n  C o m p a n i e s ,  C A [ U ]

S c o tt M .  Tyl e r,  S a s o l  N o r th  Am e r i c a ,  L A [ U ]
Re p .  E d i s o n  E l e c tr i c  I n s ti tu te

Ro b e r t U p s o n ,  Am e n tu m / AE C O M ,  S C  [ U ]

D avi d  B .  We c h s l e r,  C o n s u l ta n t,  T X  [ U ]
Re p .  Am e r i c an  C h e m i s tr y C o u n c i l

Al te r n ate s

J o h n  Au gus t D e n h ard t,  Am e r i c a n  F i r e  S p r i n kl e r  As s o c i a ti o n
( AF S A) ,  T X  [ I M ]

( Al t.  to  Ke vi n  R ya n  H al l )

C h ri s to p h e r J o h n  D o b r y,  N E I L  S e r vi c e s ,  M D  [ I ]
( Al t.  to  P e te r  M .  S h a n k)

E dward  M .  H awth o r n e ,  D F W D yn a m i c s ,  T X  [ M ]
( Al t.  to  Re b e c c a  P e te r s o n )

J e re m y L e b o wi tz ,  J E N S E N  H U GH E S ,  M A [ S E ]
( Al t.  to  Al wi n  A.  Ke l l y)

G re g N o rs wo r th y,  L i b e r ty M u tu a l  I n s u r a n c e ,  T X  [ I ]
( Al t.  to  To d d  L a l l e y)

Wi l l i am  S tr yd o m ,  Tr ave l e r s  I n s u r an c e ,  M D  [ I ]
( Al t.  to  T i m o th y S .  M u r p h y)

D avi d  U p c h u rc h ,  H S B  P L C ,  GA [ I ]
( Al t.  to  J a y J .  J a b l o n s k i )

J am e s  P.  Wh i te ,  F M  Gl o b a l ,  M A [ I ]
( Al t.  to  J o h n  A.  L e B l a n c )

S te ve n  D .  Wo l i n ,  Re l i a b l e  Au to m a ti c  S p r i n kl e r  C o m p a n y,  I n c . ,  S C
[ M ]

( Al t.  to  M a r k E .  F e s s e n d e n )

N o n vo ti n g

J e ffre y J .  Wan ko ,  U S  D e p a r tm e n t o f L a b o r,  D C  [ E ] J ac k Wo yc h e e s e ,  P r e s c o tt,  AZ  [ O ]
( M e m b e r  E m e r i tu s )

M i c h ae l  M aran d o ,  N F PA S ta ff L i a i s o n

This list represents the membership at the time the Committee was balloted on the fnal text of this edition.
Since that time,  changes in the membership may have occurred.  A key to classifcations is found at the
back of the document.

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 r
p o r ti o n s  o f d o c u m e n ts  o n  th e  b a s i c  r e q u i r e m e n ts  fo r  s a fe g u a r d i n g  a g a i n s t th e  fre  an d
e x p l o s i o n  h a z a r d s  a s s o c i a te d  wi th  th e  s to r a g e  a n d  h an d l i n g  o f fammable  a n d  c o m b u s ti b l e
l i q u i d s .  T h i s  C o m m i tte e  s h a l l  a l s o  h a ve  r e s p o n s i b i l i ty fo r  defnitions  r e l a te d  to  fammable
a n d  c o m b u s ti b l e  l i q u i d s  a n d  fo r  c ri te r i a  fo r  th e  classifcation  o f fammable  a n d  c o m b u s ti b l e
l i q u i d s .
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Te c h n i c al  C o m m i tte e  o n  O p e rati o n s

M i c h ae l  D .  S n yd e r,  Chair
D e k r a I n s i g h t,  M I  [ U ]

Re p .  N F PA I n d u s tr i al  F i r e  P r o te c ti o n  S e c ti o n

T i m  D .  B l ac kfo rd ,  C h e vr o n  E n e r g y Te c h n o l o g y C o m p an y,  T X  [ M ]
Re p .  Am e r i c a n  P e tr o l e u m  I n s ti tu te

Wi l l i am  V.  F.  C o s e y,  S a va n n a h  Ri ve r  N u c l e a r  S o l u ti o n s ,  L L C ,  S C  [ U ]

C l ai re  V.  D e  Tae ye ,  T h e  H a r tfo r d ,  N Y [ I ]

D o ugl as  W.  Fi s h e r,  F i s h e r  E n g i n e e r i n g ,  I n c . ,  G A [ S E ]

D wi gh t H .  H ave n s ,  Ro u n d  L ak e  F i r e  D e p a r tm e n t,  N Y [ S E ]

Ri c h ard  J .  H i l d ,  Ax a l ta  C o a ti n g  S ys te m s ,  M D  [ M ]

J ay J .  J ab l o n s ki ,  H S B  P L C ,  C T  [ I ]

S te p h e n  M .  J as ko l ka,  T h e  D u P o n t C o m p a n y,  I n c . ,  D E  [ U ]

G re go r y D .  Ki rb y,  C yte c  S o l va y Gr o u p ,  WV [ M ]

J o h n  A.  L e B l an c ,  F M  G l o b a l ,  M A [ I ]

J e re m y L e b o wi tz ,  J E N S E N  H U GH E S ,  M A [ S E ]

P aul  E .  M ay,  F l u o r  M a r i n e  P r o p u l s i o n ,  L L C ,  N Y [ U ]

T i m o th y S .  M urp h y,  Tr a ve l e r s  I n s u r a n c e  C o m p a n y,  G A [ I ]

M o h am m ad  I .  N as h wan ,  S a u d i  Ar a m c o ,  S a u d i  Ar a b i a  [ U ]

D avi d  P.  N uge n t,  T U V S U D  Am e r i c a I n c . / Gl o b a l  Ri s k C o n s u l ta n ts ,
I L  [ S E ]

An th o n y M .  O rdi l e ,  H ai n e s  F i r e  &  Ri s k C o n s u l ti n g  C o r p o r a ti o n ,  N J
[ S E ]

J e ffre y S .  P atto n  I I ,  T h e  H a n o ve r  I n s u r a n c e  Gr o u p ,  M D  [ I ]

D u an e  L .  Re h m e ye r,  B a ke r  E n g i n e e r i n g  &  Ri s k  C o n s u l ta n ts ,  I n c . ,
PA [ S E ]

J o h n  W.  Ri c h m o n d ,  S r. ,  E a s tm a n  C h e m i c a l  C o m p a n y,  T N  [ M ]

J an n a E .  Serafm,  C o d e  Re d  C o n s u l ta n ts ,  L L C ,  M A [ S E ]

B ri an  S i c ki n ge r,  M i ts u i  S u m i to m o  M a r i n e  M a n ag e m e n t,  WI  [ I ]

Ran d y S l am a,  S h e r wi n  Wi l l i am s  C o m p a n y,  O H  [ M ]

S c o tt M .  Tyl e r,  S a s o l  N o r th  Am e r i c a ,  L A [ U ]
Re p .  E d i s o n  E l e c tr i c  I n s ti tu te

D avi d  B .  We c h s l e r,  C o n s u l tan t,  T X  [ U ]
Re p .  Am e r i c a n  C h e m i s tr y C o u n c i l

S c o tt Wri gh t,  3 M  C o m p a n y,  M N  [ U ]

Al te r n ate s

B ri an  P au l  C ar n az z a,  F i s h e r  E n g i n e e r i n g ,  VA [ S E ]
( Al t.  to  D o u g l a s  W.  F i s h e r )

M ark D ri s c o l l ,  G l o b a l  As s e t P r o te c ti o n  S e r vi c e s ,  L L C ,  M A [ I ]
( Vo ti n g  Al t. )

S te p h e n  W.  H ai n e s ,  H a i n e s  F i r e  &  Ri s k  C o n s u l ti n g  C o r p . ,  N J  [ S E ]
( Al t.  to  An th o n y M .  O r d i l e )

E d ward  M .  H awth o r n e ,  D F W D yn am i c s ,  T X  [ M ]
( Al t.  to  T i m  D .  B l a c kfo r d )

D o n al d  B .  H i c ks ,  Am e r i c a n  E l e c tr i c  P o we r,  O H  [ U ]
( Al t.  to  M i c h a e l  D .  S n yd e r )

Al wi n  A.  Ke l l y,  J E N S E N  H U GH E S ,  M D  [ S E ]
( Al t.  to  J e r e m y L e b o wi tz )

D avi d  C .  Ki rb y,  B a ke r  E n g i n e e r i n g  &  Ri s k  C o n s u l ta n ts ,  I n c . ,  WV
[ S E ]

( Al t.  to  D u a n e  L .  Re h m e ye r )

Rafal  Raz o ws ki ,  S h e r wi n  Wi l l i am s ,  T X  [ M ]
( Al t.  to  Ra n d y S l a m a)

Ro l an d  A.  Ri e ge l ,  U L  L L C ,  N Y [ RT ]
( Vo ti n g  Al t. )

Wi l l i am  S tr yd o m ,  Tr ave l e r s  I n s u r an c e ,  M D  [ I ]
( Al t.  to  T i m o th y S .  M u r p h y)

D avi d  U p c h u rc h ,  H S B  P L C ,  GA [ I ]
( Al t.  to  J ay J .  J a b l o n s ki )

C h ri s to p h e r J .  Wi e c z o re k,  F M  Gl o b a l ,  M A [ I ]
( Al t.  to  J o h n  A.  L e B l a n c )

N o n vo ti n g

J e ffre y J .  Wan ko ,  U S  D e p a r tm e n t o f L a b o r,  D C  [ E ] J ac k Wo yc h e e s e ,  P r e s c o tt,  AZ  [ O ]
( M e m b e r  E m e r i tu s )

M i c h ae l  M aran do ,  N F PA S ta ff L i a i s o n

This list represents the membership at the time the Committee was balloted on the fnal text of this edition.
Since that time,  changes in the membership may have occurred.  A key to classifcations is found at the
back of the document.

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 r
p o r ti o n s  o f d o c u m e n ts  o n  s a fe g u a r d i n g  a g a i n s t th e  fre  a n d  e x p l o s i o n  h az ar d s  a s s o c i a te d
wi th  o p e r a ti o n s  th a t i n vo l ve  th e  h a n d l i n g ,  tr a n s fe r,  a n d  u s e  o f fammable  a n d  c o m b u s ti b l e
l i q u i d s ,  e i th e r  as  a p r i n c i p a l  a c ti vi ty o r  as  an  i n c i d e n ta l  a c ti vi ty.
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Te c h n i c al  C o m m i tte e  o n  S to rage  an d  Ware h o u s i n g o f C o n tai n e rs  an d  P o r tab l e  Tan ks

P e te r J .  Wi l l s e ,  Chair
P o r tl an d  F i r e  M a r s h a l ' s  Offce,  C T  [ E ]

P e te r R.  Ap o s to l u k,  M i l l i p o r e S i g m a ,  WI  [ M ]

S c o tt Aye rs ,  U S  C o n s u m e r  P r o d u c t S a fe ty C o m m i s s i o n  ( C P S C ) ,  M D
[ C ]

Trac e y D .  B e l l am y,  Te l g i a n  C o r p o r a ti o n ,  GA [ U ]
Re p .  T h e  H o m e  D e p o t

G l e n  A.  C ar te r,  J u s tr i te  M a n u fa c tu r i n g  C o m p a n y,  L L C ,  I L  [ M ]

Wi l l i am  V.  F.  C o s e y,  S a va n n a h  Ri ve r  N u c l e a r  S o l u ti o n s ,  L L C ,  S C  [ U ]

To m  d e  N o o i j ,  Ri s ko n e t B . V. ,  N e th e r l a n d s  [ S E ]

C l ai re  V.  D e  Tae ye ,  T h e  H a r tfo r d ,  N Y [ E ]

J e ffe r y C h arl e s  D u n ke l ,  N a ti o n al  F i r e  S p r i n k l e r  As s o c i a ti o n
( N F S A) ,  KS  [ M ]

Ke ri c  M .  Fi tz ge ral d ,  Ro c h e  D i a g n o s ti c s ,  I N  [ U ]

Kyl e  G i ub b i n i ,  S a fe s p i l l  S ys te m s ,  T X  [ M ]

D wi gh t H .  H ave n s ,  Ro u n d  L ak e  F i r e  D e p a r tm e n t,  N Y [ S E ]

D o n al d B .  H i c ks ,  Am e r i c a n  E l e c tr i c  P o we r,  O H  [ U ]
Re p .  N F PA I n d u s tr i al  F i r e  P r o te c ti o n  S e c ti o n

Ri c h ard  J .  H i l d ,  Ax a l ta  C o a ti n g  S ys te m s ,  M D  [ M ]
Re p .  Am e r i c a n  C o ati n g s  As s o c i a ti o n

G ar y Vi c to r J o h n s o n ,  S wi s s  Re ,  N J  [ I ]

Al wi n  A.  Ke l l y,  J E N S E N  H U GH E S ,  M D  [ S E ]

J o n ath an  Kul p i t,  S ta n fo r d  U n i ve r s i ty F i r e  M ar s h a l ’ s  Offce
( S U F M O ) ,  C A [ S E ]

J o h n  A.  L e B l an c ,  F M  G l o b a l ,  M A [ I ]
Re p .  F M  Gl o b a l

T h o m as  S .  L e n tz ,  Ao n  Ri s k S e r vi c e s ,  I n c . ,  I L  [ I ]

P au l  E .  M ay,  F l u o r  M a r i n e  P r o p u l s i o n ,  L L C ,  N Y [ U ]

B ri an  M i n n i c h ,  S c h u e tz  C o n ta i n e r  S ys te m s ,  PA [ M ]

T i m o th y S .  M u rp h y,  Tr a ve l e r s  I n s u r a n c e  C o m p a n y,  G A [ I ]

S us an  N au m an ,  I n d u s tr i al  S te e l  D r u m  I n s ti tu te ,  M D  [ M ]

D avi d  P.  N uge n t,  T U V S U D  Am e r i c a I n c . / Gl o b a l  Ri s k C o n s u l ta n ts ,
I L  [ S E ]

An th o n y M .  O rd i l e ,  H a i n e s  F i r e  &  Ri s k C o n s u l ti n g  C o r p o r a ti o n ,  N J
[ S E ]

N i c h o l as  O z o g,  Wi s s ,  J an n e y,  E l s tn e r  As s o c i a te s ,  I n c . ,  I L  [ S E ]

J e ffre y S .  P atto n  I I ,  T h e  H a n o ve r  I n s u r a n c e  Gr o u p ,  M D  [ I ]

Re b e c c a P e te rs o n ,  E x x o n M o b i l  C o r p o r a ti o n ,  T X  [ M ]
Re p .  Am e r i c a n  P e tr o l e u m  I n s ti tu te

P au l  Ran ki n ,  Re u s a b l e  I n d u s tr i al  P a c ka g i n g  As s o c i ati o n  ( RI PA) ,  M D
[ M ]

D uan e  L .  Re h m e ye r,  B a ke r  E n g i n e e r i n g  &  Ri s k  C o n s u l ta n ts ,  I n c . ,
PA [ S E ]

Ro l an d  A.  Ri e ge l ,  U L  L L C ,  N Y [ RT ]

L e e  T.  Ri n d fu s s ,  M a r s h  Ri s k C o n s u l ti n g ,  M A [ I ]
Re p .  M a r s h  U S A I n c .

B ri an  S i c ki n ge r,  M i ts u i  S u m i to m o  M a r i n e  M a n ag e m e n t,  WI  [ I ]

Ran d y S l am a,  S h e r wi n  Wi l l i a m s  C o m p a n y,  O H  [ M ]

M atth e w War re n ,  Ke wa u n e e  Scientifc  C o r p o r ati o n ,  N C  [ M ]

D avi d  B .  We c h s l e r,  C o n s u l tan t,  T X  [ U ]
Re p .  Am e r i c a n  C h e m i s tr y C o u n c i l

S te ve n  D .  Wo l i n ,  Re l i a b l e  Au to m a ti c  S p r i n kl e r  C o m p a n y,  I n c . ,  S C
[ M ]

M ar ti n  H .  Wo rk m an ,  T h e  Vi ki n g  C o r p o r a ti o n ,  M I  [ I M ]
Re p .  Am e r i c a n  F i r e  S p r i n kl e r  As s o c i a ti o n

S c o tt Wri gh t,  3 M  C o m p a n y,  M N  [ U ]

Fri ts  Wyb e n ga,  I n te r n a ti o n al  C o n fe d e r a ti o n  o f I n te r m e d i ate  B u l k
C o n ta i n e r  As s o c i a ti o n ,  M D  [ M ]

Ke vi n  M .  Wyp yc h o s k i ,  P r e c i s i o n  M e c h a n i c a l  S e r vi c e s ,  I n c . ,  C T  [ I M ]

Al te r n ate s

T i m o th y R.  C o s te l l o ,  Wi s s ,  J a n n e y,  E l s tn e r  As s o c i a te s ,  I n c . ,  N J  [ S E ]
( Al t.  to  N i c h o l as  O z o g )

D re w D .  G e rard ,  Te l g i a n  E n g i n e e r i n g  An d  C o n s u l ti n g ,  D E  [ U ]
( Al t.  to  Tr a c e y D .  B e l l a m y)

S te p h e n  W.  H ai n e s ,  H a i n e s  F i r e  &  Ri s k  C o n s u l ti n g  C o r p . ,  N J  [ S E ]
( Al t.  to  An th o n y M .  O r d i l e )

G ran t L .  H ar t,  U S  C h e m i c a l  S to r a g e ,  KY [ M ]
( Al t.  to  G l e n  A.  C ar te r )

E d ward  M .  H awth o r n e ,  D F W D yn a m i c s ,  T X  [ M ]
( Al t.  to  Re b e c c a P e te r s o n )

C h ri s to p h e r T h o m as  Kac h u ra,  S o u th e a s t F i r e  P r o te c ti o n ,  T X  [ I M ]
( Al t.  to  M a r ti n  H .  Wo r km a n )

D avi d  C .  Ki rb y,  B a ke r  E n g i n e e r i n g  &  Ri s k  C o n s u l ta n ts ,  I n c . ,  WV
[ S E ]

( Al t.  to  D u a n e  L .  Re h m e ye r)

Wi l l i am  E .  Ko ffe l ,  Ko ffe l  As s o c i a te s ,  I n c . ,  M D  [ S E ]
( Al t.  to  To m  d e  N o o i j )

Tri s tan  M ac Ki n to s h ,  S a fe s p i l l  S ys te m s ,  T X  [ M ]
( Al t.  to  Kyl e  G i u b b i n i )

B rad l e y T.  M e r ri tt,  S wi s s  Re  C o r p o r a te  S o l u ti o n s ,  S C  [ I ]
( Al t.  to  Ga r y Vi c to r  J o h n s o n )

M atth e w M l yn arc z yk,  I n d u s tr i a l  S te e l  D r u m  I n s ti tu te  ( I S D I ) /
I PAN A ,  VA [ M ]

( Al t.  to  S u s an  N au m a n )

J i l l  N o rc o tt,  F M  G l o b al ,  M A [ I ]
( Al t.  to  J o h n  A.  L e B l a n c )

Rafal  Raz o ws ki ,  S h e r wi n  Wi l l i a m s ,  T X  [ M ]
( Al t.  to  Ran d y S l a m a )

M i c h ae l  D .  S n yde r,  D e kr a  I n s i g h t,  M I  [ U ]
( Al t.  to  D o n a l d  B .  H i c ks )

Wi l l i am  S tr yd o m ,  Tr ave l e r s  I n s u r an c e ,  M D  [ I ]
( Al t.  to  T i m o th y S .  M u r p h y)

N o n vo ti n g

J e ffre y J .  Wan ko ,  U S  D e p a r tm e n t o f L a b o r,  D C  [ E ] J ac k Wo yc h e e s e ,  P r e s c o tt,  AZ  [ O ]
( M e m b e r  E m e r i tu s )
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M i c h ae l  M aran do ,  N F PA S ta ff L i a i s o n

This list represents the membership at the time the Committee was balloted on the fnal text of this edition.
Since that time,  changes in the membership may have occurred.  A key to classifcations is found at the
back of the document.

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 r
p o r ti o n s  o f d o c u m e n ts  o n  s a fe g u a r d i n g  a g a i n s t th e  fre  a n d  e x p l o s i o n  h a z a r d s  a s s o c i a te d
wi th  th e  s to r ag e ,  wa r e h o u s i n g ,  a n d  d i s p l a y m e r c h a n d i s i n g  o f fammable  a n d  c o m b u s ti b l e

l i q u i d s  i n  c o n ta i n e r s  a n d  i n  p o r ta b l e  ta n ks  wh o s e  c a p ac i ty d o e s  n o t e x c e e d  2 5 0 0  l i te r s  ( 6 6 0
g al l o n s ) .
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Te c h n i c al  C o m m i tte e  o n  Tan k S to rage  an d  P i p i n g S ys te m s

J o h n  W.  Ri c h m o n d ,  S r. ,  Chair
E a s tm a n  C h e m i c a l  C o m p a n y,  T N  [ U ]

S te ve n  P.  Al l we i n ,  M o r r i s o n  B r o th e r s  C o m p a n y,  M D  [ M ]

Fran c i s c o  E .  Al o n s o ,  C S T  I n d u s tr i e s ,  T X  [ M ]

G re go r y P.  B are ta,  Wi s c o n s i n  D e p a r tm e n t o f Ag r i c u l tu r e ,  Tr a d e  &
C o n s u m e r  P r o te c ti o n ,  WI  [ E ]

T i m  D .  B l ac kfo rd ,  C h e vr o n  E n e r g y Te c h n o l o g y C o m p a n y,  T X  [ U ]
Re p .  Am e r i c an  P e tr o l e u m  I n s ti tu te

C h arl e s  L o ve l l  B o ge r t,  B u r n s  &  M c D o n n e l l ,  M O  [ S E ]

S c o tt C .  B o o rs e ,  P e tr o l e u m  E q u i p m e n t I n s ti tu te  ( P E I ) ,  O K [ M ]

J o h n  V.  C i gn atta,  D a ta n e t E n g i n e e r i n g ,  I n c . ,  M D  [ S E ]

C h arl e s  A.  D avi s ,  AE C O M ,  F L  [ S E ]

C l ai re  V.  D e  Tae ye ,  T h e  H a r tfo r d ,  N Y [ I ]

Wayn e  B .  G e ye r,  S te e l  Ta n k I n s ti tu te ,  I L  [ M ]
Re p .  S te e l  Ta n k I n s ti tu te / S te e l  P l a te  F a b r i c a to r s  As s o c i ati o n

S te p h e n  W.  H ai n e s ,  H a i n e s  F i r e  &  Ri s k  C o n s u l ti n g  C o r p . ,  N J  [ S E ]

D wi gh t H .  H ave n s ,  Ro u n d  L a ke  F i r e  D e p a r tm e n t,  N Y [ S E ]

B i l l  H i c km an ,  C o l o r a d o  D i vi s i o n  O f O i l  An d  P u b l i c  S a fe ty,  C O  [ E ]

G re go r y J aku b o ws ki ,  B u c ke ye  P ar tn e r s  L P,  PA [ U ]

G re go r y D .  Ki rb y,  C yte c  S o l va y Gr o u p ,  WV [ U ]

J o h n  A.  L e B l an c ,  F M  G l o b al ,  M A [ I ]

T h o m as  S .  L e n tz ,  Ao n  Ri s k S e r vi c e s ,  I n c . ,  I L  [ I ]

P au l  E .  M ay,  F l u o r  M a r i n e  P r o p u l s i o n ,  L L C ,  N Y [ U ]

T i m o th y S .  M u rp h y,  Tr a ve l e r s  I n s u r a n c e  C o m p a n y,  G A [ I ]

P h i l i p  M ye rs ,  P E M Y C o n s u l ti n g  L L C ,  C A [ S E ]

D avi d  P.  N uge n t,  T U V S U D  Am e r i c a  I n c . / G l o b a l  Ri s k C o n s u l tan ts ,
I L  [ S E ]

To d d B rad l e y O l i ve r,  J E N S E N  H U G H E S ,  T X  [ S E ]

D uan e  L .  Re h m e ye r,  B a ke r  E n g i n e e r i n g  &  Ri s k C o n s u l ta n ts ,  I n c . ,
PA [ S E ]

Ro b e r t N .  Re n ke s ,  F i b e r g l a s s  Ta n k &  P i p e  I n s ti tu te ,  O K [ M ]

Ro l an d  A.  Ri e ge l ,  U L  L L C ,  N Y [ RT ]

J am e s  R.  Ro c c o ,  S a g e  Ri s k S o l u ti o n s ,  L L C ,  O H  [ U ]
Re p .  E n e r g y M a r ke te r s  o f Am e r i c a

R.  J e ff Tan n e r,  M i c h i g a n  D e p a r tm e n t o f E n vi r o n m e n ta l  Qu a l i ty,  M I
[ E ]

D avi d  B .  We c h s l e r,  C o n s u l ta n t,  T X  [ U ]
Re p .  Am e r i c an  C h e m i s tr y C o u n c i l

J o h n  Wi l l i am  Wi l kus ,  U S  Ar m y C o r p s  o f E n g i n e e r s ,  KS  [ U ]

J o h n  P.  Wo yc h e e s e ,  S a u d i  Ar a m c o ,  S a u d i  Ar a b i a  [ U ]

Al te r n ate s

B o b  C arp e n te r,  Vi e g a,  L L C ,  C O  [ M ]
( Vo ti n g  Al t. )

E dward  M .  H awth o r n e ,  D F W D yn a m i c s ,  T X  [ U ]
( Al t.  to  T i m  D .  B l ac kfo r d )

Al wi n  A.  Ke l l y,  J E N S E N  H U GH E S ,  M D  [ S E ]
( Al t.  to  To d d  B r a d l e y O l i ve r )

D avi d  C .  Ki rb y,  B a ke r  E n g i n e e r i n g  &  Ri s k  C o n s u l ta n ts ,  I n c . ,  WV
[ S E ]

( Al t.  to  D u a n e  L .  Re h m e ye r )

J o s e p h  E d ward M e n tz e r,  S te e l  Ta n k I n s ti tu te ,  I L  [ M ]
( Al t.  to  Wa yn e  B .  G e ye r )

An th o n y M .  O rd i l e ,  H a i n e s  F i r e  &  Ri s k C o n s u l ti n g  C o r p o r a ti o n ,  N J
[ S E ]

( Al t.  to  S te p h e n  W.  H a i n e s )

C h ri s to p h e r G e n e  P atte rs o n ,  Am e n tu m / AE C O M / U RS
C o r p o r a ti o n ,  GA [ S E ]

( Al t.  to  C h a r l e s  A.  D a vi s )

C h arl e s  R.  P l um m e r,  P P M  C o n s u l ta n ts ,  I n c . ,  L A [ U ]
( Al t.  to  J a m e s  R.  Ro c c o )

Wi l l i am  S tr yd o m ,  Tr ave l e r s  I n s u r an c e ,  M D  [ I ]
( Al t.  to  T i m o th y S .  M u r p h y)

C h ri s to p h e r J .  Wi e c z o re k,  F M  Gl o b a l ,  M A [ I ]
( Al t.  to  J o h n  A.  L e B l a n c )

D o u gl as  Wo o dward ,  B u r n s  a n d  M c D o n n e l l ,  WA [ S E ]
( Al t.  to  C h a r l e s  L o ve l l  B o g e r t)

N o n vo ti n g

J e ffre y J .  Wan ko ,  U S  D e p a r tm e n t o f L a b o r,  D C  [ E ]

D avi d  L .  B l o m q u i s t,  Al a m o ,  C A [ O ]
( M e m b e r  E m e r i tu s )

B ro o ke  B .  S m i th ,  J r. ,  Wo o d l a n d  P a r k,  C O  [ O ]
( M e m b e r  E m e r i tu s )

J ac k Wo yc h e e s e ,  P r e s c o tt,  AZ  [ O ]
( M e m b e r  E m e r i tu s )

M i c h ae l  M aran d o ,  N F PA S ta ff L i a i s o n

This list represents the membership at the time the Committee was balloted on the fnal text of this edition.
Since that time,  changes in the membership may have occurred.  A key to classifcations is found at the
back of the document.

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 r
p o r ti o n s  o f d o c u m e n ts  o n  s afe g u ar d i n g  a g a i n s t th e  fre  a n d  e x p l o s i o n  h a z a r d s  a s s o c i a te d
wi th  th e  s to r ag e  o f fammable  an d  c o m b u s ti b l e  l i q u i d s  i n  fxed  a b o ve g r o u n d  an d
u n d e r g r o u n d  ta n ks  o f a n y s i z e ,  i n c l u d i n g  ta n ks  i n  b u i l d i n g s ,  e x c e p t a s  specifcally c o ve r e d  b y
o th e r  N F PA d o c u m e n ts ,  a n d  wi th  th e  i n s tal l a ti o n  o f p i p i n g  s ys te m s  fo r  fammable  a n d
c o m b u s ti b l e  l i q u i d s .  T h i s  C o m m i tte e  s h a l l  a l s o  h ave  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 r
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p o r ti o n s  o f d o c u m e n ts  o n  s a fe g u a r d i n g  a g a i n s t th e  fre  a n d  e x p l o s i o n  h a z a r d s  a s s o c i a te d
wi th  th e  s to r ag e  o f fammable  an d  c o m b u s ti b l e  l i q u i d s  i n  p o r tab l e  tan k s  wh o s e  c a p a c i ty
e x c e e d s  2 5 0 0  l i te rs  ( 6 6 0  g al l o n s ) .
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C o n te n ts

C h ap te r 1 Ad m i n i s tr ati o n   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   1 4
1 . 1 S c o p e .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   1 4
1 . 2 P u r p o s e .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   1 4
1 . 3 Ap p l i c a ti o n .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   1 4
1 . 4 Re tr o a c ti vi ty.   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   1 5
1 . 5 E q u i va l e n c y.   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   1 5
1 . 6 S ym b o l s ,  U n i ts ,  a n d  F o r m u l a s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   1 5
1 . 7 C o d e  Ad o p ti o n  Re q u i r e m e n ts .  ( Re s e r ve d )   . . . . . . . . . . . 3 0 –   1 5
1 . 8 P e r m i ts .  ( Re s e r ve d )   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   1 5
1 . 9 E n fo r c e m e n t.   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   1 5

C h ap te r 2 Re fe re n c e d  P ub l i c ati o n s   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   1 6
2 . 1 Ge n e r a l .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   1 6
2 . 2 N F PA P u b l i c ati o n s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   1 6
2 . 3 O th e r  P u b l i c a ti o n s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   1 6
2 . 4 Re fe r e n c e s  fo r  E x tr a c ts  i n  M a n d a to r y S e c ti o n s .   . . . 3 0 –   1 8

C h ap te r 3 Defnitions   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   1 8
3 . 1 Ge n e r a l .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   1 8
3 . 2 N F PA Offcial  Defnitions.   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   1 8
3 . 3 Ge n e r a l  Defnitions.   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   1 8

C h ap te r 4 Classifcation  o f L i q u i ds   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   2 2
4 . 1 S c o p e .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   2 2
4 . 2 Classifcation  S c h e m e .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   2 2
4 . 3 D e te r m i n ati o n  o f B o i l i n g  P o i n t ( B P ) .   . . . . . . . . . . . . . . . . . . . 3 0 –   2 2
4 . 4 D e te r m i n ati o n  o f F l a s h  P o i n t ( F P ) .   . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   2 2

C h ap te r 5 G e n e ral  Re q ui re m e n ts  ( Re s e r ve d )   . . . . . . . . . . . . . . . 3 0 –   2 2

C h ap te r 6 Fi re  an d  E xp l o s i o n  P re ve n ti o n  an d  Ri s k
C o n tro l   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   2 3

6 . 1 S c o p e .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   2 3
6 . 2 Defnitions  Specifc  to  C h a p te r   6 .  ( Re s e r ve d )   . . . . . . 3 0 –   2 3
6 . 3 M a n a g e m e n t o f F i r e  a n d  E x p l o s i o n  H a z a r d s .   . . . . . . . 3 0 –   2 3
6 . 4 H a z a r d s  An a l ys i s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   2 3
6 . 5 C o n tr o l  o f I g n i ti o n  S o u r c e s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   2 3
6 . 6 D e te c ti o n  a n d  Al ar m  S ys te m s  an d  P r o c e d u r e s .   . . . . 3 0 –   2 4
6 . 7 F i r e  P r o te c ti o n  a n d  F i r e  S u p p r e s s i o n  S ys te m s .   . . . . . 3 0 –   2 4
6 . 8 E x p l o s i o n  P r o te c ti o n  S ys te m s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   2 4
6 . 9 E m e r g e n c y P l an n i n g  a n d  Tr a i n i n g .   . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   2 4
6 . 1 0 I n s p e c ti o n  a n d  M a i n te n a n c e .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   2 5
6 . 1 1 M a n a g e m e n t o f S e c u r i ty.   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   2 5
6 . 1 2 C o n ta i n m e n t,  D r a i n a g e ,  a n d  S p i l l  C o n tr o l .   . . . . . . . . . . 3 0 –   2 6

C h ap te r 7 E l e c tri c al  S ys te m s   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   2 6
7 . 1 S c o p e .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   2 6
7 . 2 Defnitions  Specifc  to  C h a p te r  7 .  ( Re s e r ve d )   . . . . . . 3 0 –   2 6
7 . 3 Ge n e r a l  Re q u i r e m e n ts .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   2 6
7 . 4 Ap p l i c a ti o n  o f Ar e a  Classifcation.   . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   2 9

C h ap te r 8 Re s e r ve d   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   2 9

C h ap te r 9 S to rage  o f I gn i ti b l e  ( Fl am m ab l e  o r
C o m b u s ti b l e )  L i q u i ds  i n  C o n tai n e rs  —
G e n e ral  Re q ui re m e n ts   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   2 9

9 . 1 S c o p e .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   2 9
9 . 2 Defnitions  Specifc  to  C h a p te r   9 .   . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   2 9
9 . 3 Ge n e r a l  Re q u i r e m e n ts .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   2 9
9 . 4 Ac c e p ta b l e  C o n ta i n e r s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   3 0
9 . 5 L i q u i d  S to r a g e  C ab i n e ts .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   3 1
9 . 6 M a x i m u m  Al l o wa b l e  Qu an ti ti e s  ( M AQs )  p e r

C o n tr o l  Ar e a .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   3 2
9 . 7 C o n tr o l  Ar e a s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   3 3
9 . 8 Classifcation  o f O c c u p a n c i e s  T h a t E x c e e d  th e

M a x i m u m  Al l o wa b l e  Qu an ti ti e s  o f I g n i ti b l e 3 0 –   3 3

( F l a m m a b l e  o r  C o m b u s ti b l e )  L i q u i d s  p e r
C o n tr o l  Ar e a .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

9 . 9 C o n s tr u c ti o n  Re q u i r e m e n ts .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   3 3
9 . 1 0 F i r e  P r o te c ti o n .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   3 4
9 . 1 1 E m e r g e n c y C o n tr o l  S ys te m s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   3 4
9 . 1 2 E l e c tr i c a l  S ys te m s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   3 4
9 . 1 3 C o n ta i n m e n t,  D r a i n a g e ,  a n d  S p i l l  C o n tr o l .   . . . . . . . . . . 3 0 –   3 4
9 . 1 4 Ve n ti l a ti o n .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   3 5
9 . 1 5 E x h a u s te d  E n c l o s u r e s .  ( Re s e r ve d )   . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   3 5
9 . 1 6 E x p l o s i o n  C o n tr o l .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   3 5
9 . 1 7 S e p ar a ti o n  fr o m  I n c o m p ati b l e  M a te r i a l s .   . . . . . . . . . . . . . 3 0 –   3 5
9 . 1 8 D i s p e n s i n g ,  H a n d l i n g ,  a n d  U s e  o f I g n i ti b l e

( F l a m m a b l e  o r  C o m b u s ti b l e )  L i q u i d s  i n  S to r a g e
Ar e a s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   3 5

9 . 1 9 O u td o o r  S to r a g e  o f I g n i ti b l e  ( F l am m ab l e  o r
C o m b u s ti b l e )  L i q u i d s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   3 5

C h ap te r 1 0 S to rage  o f I gn i ti b l e  ( Fl am m ab l e  o r
C o m b u s ti b l e )  L i q u i ds  i n  C o n tai n e rs  —
M e rc an ti l e  O c c u p an c i e s   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   3 5

1 0 . 1 S c o p e .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   3 5
1 0 . 2 Defnitions  Specifc  to  C h a p te r  1 0 .  ( Re s e r ve d )   . . . . 3 0 –   3 5
1 0 . 3 Ge n e r a l  Re q u i r e m e n ts .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   3 5
1 0 . 4 Re s e r ve d .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   3 6
1 0 . 5 Re s e r ve d .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   3 6
1 0 . 6 Re s e r ve d .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   3 6
1 0 . 7 C o n tr o l  Ar e a s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   3 6
1 0 . 8 Specifc  Re s tr i c ti o n s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   3 6
1 0 . 9 C o n s tr u c ti o n  Re q u i r e m e n ts .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   3 6
1 0 . 1 0 F i r e  P r o te c ti o n .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   3 6
1 0 . 1 1 E m e r g e n c y C o n tr o l  S ys te m s .  ( Re s e r ve d )   . . . . . . . . . . . . . . 3 0 –   3 7
1 0 . 1 2 E l e c tr i c a l  S ys te m s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   3 7
1 0 . 1 3 C o n ta i n m e n t,  D r a i n a g e ,  a n d  S p i l l  C o n tr o l .   . . . . . . . . . . 3 0 –   3 7
1 0 . 1 4 Ve n ti l a ti o n .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   3 7
1 0 . 1 5 E x h a u s te d  E n c l o s u r e s .  ( Re s e r ve d )   . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   3 7
1 0 . 1 6 E x p l o s i o n  C o n tr o l .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   3 7
1 0 . 1 7 S e p ar a ti o n  fr o m  I n c o m p ati b l e  M a te r i a l s .   . . . . . . . . . . . . . 3 0 –   3 7
1 0 . 1 8 D i s p e n s i n g ,  H a n d l i n g ,  a n d  U s e  o f I g n i ti b l e

( F l a m m a b l e  o r  C o m b u s ti b l e )  L i q u i d s  i n
M e r c a n ti l e  O c c u p a n c i e s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   3 7

1 0 . 1 9 O u td o o r  S to r a g e  o f I g n i ti b l e  ( F l am m ab l e  o r
C o m b u s ti b l e )  L i q u i d s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   3 7

C h ap te r 1 1 S to rage  o f I gn i ti b l e  ( Fl am m ab l e  o r
C o m b u s ti b l e )  L i q u i ds  i n  C o n tai n e rs  —
I n d us tri al  O c c u p an c i e s   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   3 7

1 1 . 1 S c o p e .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   3 7
1 1 . 2 Defnitions  Specifc  to  C h a p te r  1 1 .  ( Re s e r ve d )   . . . . 3 0 –   3 7
1 1 . 3 Ge n e r a l  Re q u i r e m e n ts .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   3 7

C h ap te r 1 2 S to rage  o f I gn i ti b l e  ( Fl am m ab l e  o r
C o m b u s ti b l e )  L i q u i ds  i n  C o n tai n e rs  —
S to rage  O c c up an c i e s   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   3 7

1 2 . 1 S c o p e .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   3 7
1 2 . 2 Defnitions  Specifc  to  C h a p te r   1 2 .   . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   3 7
1 2 . 3 Ge n e r a l  Re q u i r e m e n ts .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   3 7
1 2 . 4 Re s e r ve d .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   3 8
1 2 . 5 Re s e r ve d .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   3 8
1 2 . 6 M a x i m u m  Al l o wa b l e  Qu an ti ti e s  an d  M ax i m u m

S to r ag e  H e i g h ts .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   3 8
1 2 . 7 C o n tr o l  Ar e a s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   3 8
1 2 . 8 Ge n e r a l -P u r p o s e  Wa r e h o u s e s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   3 8
1 2 . 9 C o n s tr u c ti o n  Re q u i r e m e n ts .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   3 9
1 2 . 1 0 F i r e  P r o te c ti o n .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   3 9
1 2 . 1 1 E m e r g e n c y C o n tr o l  S ys te m s .  ( Re s e r ve d )   . . . . . . . . . . . . . . 3 0 –   3 9
1 2 . 1 2 E l e c tr i c a l  S ys te m s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   3 9



C O N T E N T S 3 0 - 1 1

2 0 2 4  E d i t i o n

1 2 . 1 3 C o n ta i n m e n t,  D r a i n a g e ,  a n d  S p i l l  C o n tr o l .   . . . . . . . . . . 3 0 –   3 9
1 2 . 1 4 Ve n ti l a ti o n .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   3 9
1 2 . 1 5 E x h a u s te d  E n c l o s u r e s .  ( Re s e r ve d )   . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   4 0
1 2 . 1 6 E x p l o s i o n  C o n tr o l .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   4 0
1 2 . 1 7 S e p ar a ti o n  fr o m  I n c o m p ati b l e  M a te r i a l s .   . . . . . . . . . . . . . 3 0 –   4 0
1 2 . 1 8 D i s p e n s i n g ,  H a n d l i n g ,  a n d  U s e  o f I g n i ti b l e

( F l a m m a b l e  o r  C o m b u s ti b l e )  L i q u i d s  i n  S to r a g e
O c c u p an c i e s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   4 0

1 2 . 1 9 O u td o o r  S to r a g e  o f I g n i ti b l e  ( F l am m ab l e  o r
C o m b u s ti b l e )  L i q u i d s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   4 0

C hap te r 1 3 S to rage  o f I gn i ti b l e  ( Fl am m ab l e  o r
C o m b u s ti b l e )  L i q u i ds  i n  C o n tai n e rs  —
D e tac h e d ,  U n p ro te c te d  B ui l d i n gs   . . . . . . . . . . . . . . . . . 3 0 –   4 0

1 3 . 1 S c o p e .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   4 0
1 3 . 2 Defnitions  Specifc  to  C h a p te r  1 3 .  ( Re s e r ve d )   . . . . 3 0 –   4 0
1 3 . 3 Ge n e r a l  Re q u i r e m e n ts .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   4 0
1 3 . 4 Re s e r ve d .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   4 0
1 3 . 5 Re s e r ve d .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   4 0
1 3 . 6 M a x i m u m  Al l o wa b l e  Qu an ti ti e s  an d  M ax i m u m

S to r ag e  H e i g h ts .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   4 0
1 3 . 7 C o n tr o l  Ar e a s .  ( Re s e r ve d )   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   4 0
1 3 . 8 Re s e r ve d .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   4 0
1 3 . 9 C o n s tr u c ti o n  Re q u i r e m e n ts .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   4 0
1 3 . 1 0 F i r e  P r o te c ti o n .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   4 0
1 3 . 1 1 E m e r g e n c y C o n tr o l  S ys te m s .  ( Re s e r ve d )   . . . . . . . . . . . . . . 3 0 –   4 1
1 3 . 1 2 E l e c tr i c a l  S ys te m s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   4 1
1 3 . 1 3 C o n ta i n m e n t,  D r a i n a g e ,  a n d  S p i l l  C o n tr o l .   . . . . . . . . . . 3 0 –   4 1
1 3 . 1 4 Ve n ti l a ti o n .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   4 1
1 3 . 1 5 E x h a u s te d  E n c l o s u r e .  ( Re s e r ve d )   . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   4 1
1 3 . 1 6 E x p l o s i o n  C o n tr o l .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   4 1
1 3 . 1 7 S e p ar a ti o n  fr o m  I n c o m p ati b l e  M a te r i a l s .   . . . . . . . . . . . . . 3 0 –   4 1
1 3 . 1 8 D i s p e n s i n g ,  H a n d l i n g ,  a n d  U s e  o f I g n i ti b l e

( F l a m m a b l e  o r  C o m b u s ti b l e )  L i q u i d s  i n
D e ta c h e d ,  U n p r o te c te d  B u i l d i n g s .   . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   4 1

1 3 . 1 9 O u td o o r  S to r a g e  o f I g n i ti b l e  ( F l am m ab l e  o r
C o m b u s ti b l e )  L i q u i d s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   4 1

C hap te r 1 4 H az ard o us  M ate ri al s  S to rage  L o c ke rs   . . . . . . . . . . 3 0 –   4 1
1 4 . 1 S c o p e .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   4 1
1 4 . 2 Defnitions  Specifc  to  C h a p te r  1 4 .  ( Re s e r ve d )   . . . . 3 0 –   4 1
1 4 . 3 Ge n e r a l  Re q u i r e m e n ts .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   4 1
1 4 . 4 D e s i g n  a n d  C o n s tr u c ti o n  o f H a z a r d o u s  M a te r i al s

S to r ag e  L o c ke r s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   4 1
1 4 . 5 D e s i g n ate d  S i te s  fo r  H a z a r d o u s  M a te r i a l s  S to r ag e

L o c ke r s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   4 1
1 4 . 6 S to r ag e  Re q u i r e m e n ts .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   4 1

C hap te r 1 5 O u td o o r S to rage   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   4 2
1 5 . 1 S c o p e .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   4 2
1 5 . 2 Defnitions  Specifc  to  C h a p te r  1 5 .  ( Re s e r ve d )   . . . . 3 0 –   4 2
1 5 . 3 Ge n e r a l  Re q u i r e m e n ts .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   4 2
1 5 . 4 O u td o o r  S to r a g e  Ad j a c e n t to  a B u i l d i n g .   . . . . . . . . . . . . . . 3 0 –   4 3

C hap te r 1 6 Au to m ati c  Fi re  P ro te c ti o n  fo r C o n tro l
Are as ,  L i q u i d S to rage  Ro o m s ,  an d  L i q u i d
Ware h o u s e s   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   4 3

1 6 . 1 S c o p e .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   4 3
1 6 . 2 Defnitions  Specifc  to  C h a p te r   1 6 .   . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   4 3
1 6 . 3 Ge n e r a l  Re q u i r e m e n ts .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   4 4
1 6 . 4 Au to m a ti c  S p r i n kl e r  a n d  F o a m - Wate r  S p r i n kl e r

F i r e  P r o te c ti o n  S ys te m s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   4 4
1 6 . 5 F i r e  P r o te c ti o n  S ys te m  D e s i g n  C r i te r i a .   . . . . . . . . . . . . . . . . . 3 0 –   4 6
1 6 . 6 F i r e  P r o te c ti o n  S ys te m  D e s i g n  S c h e m e s .   . . . . . . . . . . . . . . . 3 0 –   5 9
1 6 . 7 Wa te r  S u p p l y.   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   6 7
1 6 . 8 C o n ta i n m e n t,  D r a i n a g e ,  a n d  S p i l l  C o n tr o l .   . . . . . . . . . . 3 0 –   6 7
1 6 . 9 O th e r  Au to m a ti c  F i r e  P r o te c ti o n  S ys te m s .   . . . . . . . . . . . . 3 0 –   6 9
1 6 . 1 0 D i s ti l l e d  S p i r i ts  i n  Wo o d e n  B a r r e l s .   . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   6 9

C h ap te r 1 7 P ro c e s s i n g Fac i l i ti e s   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   7 6
1 7 . 1 S c o p e .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   7 6
1 7 . 2 Defnitions  Specifc  to  C h a p te r  1 7 .  ( Re s e r ve d )   . . . . 3 0 –   7 6
1 7 . 3 Ge n e r a l  Re q u i r e m e n ts .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   7 6
1 7 . 4 L o c a ti o n  o f P r o c e s s  Ve s s e l s  a n d  E q u i p m e n t.   . . . . . . . . 3 0 –   7 6
1 7 . 5 Ac c e s s i b i l i ty.   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   7 6
1 7 . 6 C o n s tr u c ti o n  Re q u i r e m e n ts .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   7 6
1 7 . 7 F i r e  P r o te c ti o n .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   7 8
1 7 . 8 E m e r g e n c y C o n tr o l  S ys te m s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   7 8
1 7 . 9 E l e c tr i c a l  S ys te m s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   7 8
1 7 . 1 0 C o n ta i n m e n t,  D r a i n a g e ,  a n d  S p i l l  C o n tr o l .   . . . . . . . . . . 3 0 –   7 8
1 7 . 1 1 Ve n ti l a ti o n .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   7 9
1 7 . 1 2 E x p l o s i o n  C o n tr o l .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   7 9
1 7 . 1 3 P r o c e s s  S tr u c tu r e s .  ( Re s e r ve d )   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   7 9
1 7 . 1 4 P r o c e s s  E q u i p m e n t a n d  Ve s s e l s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   7 9
1 7 . 1 5 M a n a g e m e n t o f O p e r a ti o n s  H a z a r d s .   . . . . . . . . . . . . . . . . . . . . 3 0 –   7 9

C h ap te r 1 8 D i s p e n s i n g,  H an dl i n g,  Tran s fe r,  an d  U s e  o f
I gn i ti b l e  ( Fl am m ab l e  o r C o m b u s ti b l e )
L i q u i ds   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   8 0

1 8 . 1 S c o p e .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   8 0
1 8 . 2 Defnitions  Specifc  to  C h a p te r  1 8 .  ( Re s e r ve d )   . . . . 3 0 –   8 0
1 8 . 3 Ge n e r a l  Re q u i r e m e n ts .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   8 0
1 8 . 4 D i s p e n s i n g ,  H a n d l i n g ,  Tr a n s fe r,  a n d  U s e .   . . . . . . . . . . . . . 3 0 –   8 0
1 8 . 5 I n c i d e n tal  O p e r a ti o n s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   8 0
1 8 . 6 Ve n ti l a ti o n  fo r  D i s p e n s i n g  Ar e a s .   . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   8 1

C h ap te r 1 9 Specifc  O p e rati o n s   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   8 2
1 9 . 1 S c o p e .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   8 2
1 9 . 2 Defnitions  Specifc  to  C h a p te r   1 9 .   . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   8 2
1 9 . 3 Ge n e r a l  Re q u i r e m e n ts .  ( Re s e r ve d )   . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   8 2
1 9 . 4 Re c i r c u l a ti n g  H e at Tr a n s fe r  S ys te m s .   . . . . . . . . . . . . . . . . . . . . 3 0 –   8 2
1 9 . 5 Va p o r  Re c o ve r y a n d  Va p o r  P r o c e s s i n g  S ys te m s .   . . . 3 0 –   8 2
1 9 . 6 S o l ve n t D i s ti l l ati o n  U n i ts .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   8 3
1 9 . 7 C o o ki n g  O i l  S to r a g e  Tan k  S ys te m s  i n

C o m m e r c i al  Ki tc h e n s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   8 4

C h ap te r 2 0 Re s e r ve d   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   8 6

C h ap te r 2 1 S to rage  o f I gn i ti b l e  ( Fl am m ab l e  o r
C o m b u s ti b l e )  L i q u i ds  i n  Tan ks  —
Re q u i re m e n ts  fo r Al l  S to rage  Tan ks   . . . . . . . . . . . . . 3 0 –   8 6

2 1 . 1 S c o p e .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   8 6
2 1 . 2 Defnitions  Specifc  to  C h a p te r   2 1 .   . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   8 6
2 1 . 3 Ge n e r a l  Re q u i r e m e n ts .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   8 6
2 1 . 4 D e s i g n  a n d  C o n s tr u c ti o n  o f S to r ag e  Ta n ks .   . . . . . . . . . . 3 0 –   8 6
2 1 . 5 Te s ti n g  Re q u i r e m e n ts  fo r  Ta n ks .   . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   8 8
2 1 . 6 F i r e  P r e ve n ti o n  an d  C o n tr o l .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   8 9
2 1 . 7 O p e r ati o n  o f S to r a g e  Ta n ks .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   9 0
2 1 . 8 I n s p e c ti o n  a n d  M a i n te n a n c e  o f S to r ag e  Ta n ks

an d  S to r a g e  Tan k  Ap p u r te n a n c e s .   . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   9 2
2 1 . 9 C h a n g e  o f S to r e d  L i q u i d .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   9 2

C h ap te r 2 2 S to rage  o f I gn i ti b l e  ( Fl am m ab l e  o r
C o m b u s ti b l e )  L i q u i ds  i n  Tan ks  —
Ab o ve gro u n d  S to rage  Tan ks   . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   9 3

2 2 . 1 S c o p e .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   9 3
2 2 . 2 Defnitions  Specifc  to  C h a p te r   2 2 .   . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   9 3
2 2 . 3 Ge n e r a l  Re q u i r e m e n ts .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   9 3
2 2 . 4 L o c a ti o n  o f Ab o ve g r o u n d  S to r a g e  Ta n ks .   . . . . . . . . . . . . . 3 0 –   9 3
2 2 . 5 I n s ta l l a ti o n  o f Ab o ve g r o u n d  S to r a g e  Tan k s .   . . . . . . . . . 3 0 –   9 6
2 2 . 6 Ve n t P i p i n g  fo r  Ab o ve g r o u n d  Ta n ks .   . . . . . . . . . . . . . . . . . . . . 3 0 –   9 7
2 2 . 7 E m e r g e n c y Re l i e f Ve n ti n g  fo r  F i r e  E x p o s u r e  fo r

Ab o ve g r o u n d  S to r ag e  Ta n ks .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   9 7
2 2 . 8 F i r e  P r o te c ti o n  fo r  Ab o ve g r o u n d  S to r a g e  Ta n ks .   . 3 0 –   9 9
2 2 . 9 Ad d i ti o n a l  Re q u i r e m e n ts  fo r  F i r e -Re s i s ta n t

Ab o ve g r o u n d  S to r ag e  Ta n ks .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   9 9
2 2 . 1 0 Ad d i ti o n a l  Re q u i r e m e n ts  fo r  P r o te c te d

Ab o ve g r o u n d  S to r ag e  Ta n ks .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   9 9



F L AM M AB L E  AN D  C O M B U S T I B L E  L I QU I D S  C O D E3 0 - 1 2

2 0 2 4  E d i t i o n

2 2 . 1 1 C o n tr o l  o f S p i l l s  fr o m  Ab o ve g r o u n d  S to r a g e
Ta n ks .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   9 9

2 2 . 1 2 E q u i p m e n t,  P i p i n g ,  a n d  F i r e  P r o te c ti o n  S ys te m s
i n  Re m o te  I m p o u n d m e n t Ar e as  a n d  D i ke d
Ar e a s .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 –   1 0 1
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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 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  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 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 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  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  K.

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

1 . 1  S c o p e .

1 . 1 . 1 *    T h i s  c o d e  s h a l l  ap p l y to  th e  s to r ag e ,  h an d l i n g ,  a n d  u s e
o f i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s ,  i n c l u d i n g

was te  l i q u i d s ,  a s  h e r e i n  defned  a n d  classifed.

Δ 1 . 1 . 2    T h i s  c o d e  s h al l  n o t ap p l y to  th e  fo l l o wi n g :

( 1 ) * An y l i q u i d  th at h a s  a m e l ti n g  p o i n t o f 1 0 0 ° F  ( 3 7 . 8 ° C )  o r
g r e ate r

( 2 ) * An y l i q u i d  th at d o e s  n o t m e e t th e  c r i te r i a fo r  fuidity
gi ve n  i n  th e  defnition  o f liquid i n  C h a p te r  3  an d  i n  th e
p r o vi s i o n s  o f C h ap te r   4

( 3 ) An y c r yo ge n i c  fuid  o r  liquefed  g as ,  as  defned  i n  C h ap ‐
te r   3

( 4 ) * An y l i q u i d  th a t d o e s  n o t h ave  a fash  p o i n t,  b u t wh i c h  i s
c a p ab l e  o f b u r n i n g  u n d e r  c e r tai n  c o n d i ti o n s

( 5 ) * An y ae r o s o l  p r o d u c t
( 6 ) An y m i s t,  s p r ay,  o r  fo a m
( 7 ) * Tr an s p o r tati o n  o f i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )

l i q u i d s  as  g o ve r n e d  b y th e  U S  D e p ar tm e n t o f Tr an s p o r ‐
ta ti o n

( 8 ) * U s e  o f al c o h o l -b as e d -h a n d -r u b  ( AB H R)  d i s p e n s e r s  th at
c o m p l y wi th  th e  ap p l i c ab l e  p r o vi s i o n s  o f N F PA 1 01  o r
th e  ad o p te d  fre  c o d e  fo r  AB H R d i s p e n s e r s

( 9 ) L i q u i d s  i n  th e  fu e l  tan ks  o f m o to r  ve h i c l e s ,  a i r c r aft,
b o a ts ,  o r  p o r tab l e  o r  s ta ti o n ar y e n g i n e s

( 1 0 ) L i q u i d s  th a t h ave  n o  fre  p o i n t wh e n  te s te d  i n  a c 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,  u p  to  th e  b o i l i n g
p o i n t o f th e  l i q u i d  o r  u p  to  a  te m p e r atu r e  a t wh i c h  th e

l i q u i d  s h o ws  an  o b vi o u s  p h ys i c a l  c h an g e
( 1 1 ) L i q u i d s  wi th  a fash  p o i n t g r e ate r  th an  9 5 ° F  ( 3 5 ° C )  i n  a

wate r- m i s c i b l e  s o l u ti o n  o r  wa te r-m i s c i b l e  d i s p e r s i o n  wi th
a wa te r  an d  n o n c o m b u s ti b l e  s o l i d s  c o n te n t o f m o r e  th a n

8 0  p e r c e n t b y we i g h t,  a n d  wh i c h  d o e s  n o t s u s tai n
c o m b u s ti o n  wh e n  te s te d  i n  ac c o r d a n c e  wi th  “ M e th o d  o f

Te s ti n g  fo r  S u s tai n e d  C o m b u s ti b i l i ty, ”  i n  a c c o r d a n c e
wi th  4 9  C F R 1 7 3 ,  Ap p e n d i x  H ,  o r  th e  U N  p u b l i c ati o n ,

Recommendations on the Transport of Dangerous Goods
( 1 2 ) * U n s ta b l e  l i q u i d s

1 . 2 *  P u rp o s e .    T h e  p u r p o s e  o f th i s  c o d e  s h al l  b e  to  p r o vi d e
fu n d am e n tal  s a fe g u a r d s  fo r  th e  s to r ag e ,  h an d l i n g ,  an d  u s e  o f
i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s .

1 . 3 *  Ap p l i c ati o n .    T h e  r e q u i r e m e n ts  i n  th i s  c o d e  s h al l  ap p l y to
u s e r s ,  p r o d u c e r s ,  d i s tr i b u to r s ,  a n d  o th e r s  wh o  a r e  i n vo l ve d  wi th

th e  s to r ag e ,  h an d l i n g,  o r  u s e  o f i g n i ti b l e  (fammable  o r
c o m b u s ti b l e )  l i q u i d s .

1 . 3 . 1    C h ap te r s  1  th r o u g h  7  s h al l  a p p l y to  a l l  fac i l i ti e s  wh e r e
i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s  ar e  s to r e d ,
h a n d l e d ,  o r  u s e d .

1 . 3 . 2    C h a p te r s  9  th r o u g h  1 2  s h al l  a p p l y to  th e  s to r a ge  o f i g n i ‐
ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s  i n  c o n tai n e r s ,  p o r ta‐

b l e  tan ks ,  a n d  i n te r m e d i a te  b u l k c o n ta i n e r s  i n  th e  o c c u p a n c i e s
c o ve r e d  b y th e  s c o p e  o f e a c h  c h ap te r.

1 . 3 . 3    C h ap te r  1 3  s h a l l  ap p l y to  th e  s to r ag e  o f i g n i ti b l e  (fam‐
mable  o r  c o m b u s ti b l e )  l i q u i d s  i n  c o n ta i n e r s ,  p o r tab l e  tan ks ,
a n d  i n te r m e d i a te  b u l k c o n tai n e r s  i n  d e ta c h e d  u n p r o te c te d

b u i l d i n g s .

1 . 3 . 4    C h a p te r  1 4  s h a l l  ap p l y to  th e  s to r ag e  o f i gn i ti b l e  (fam‐
mable  o r  c o m b u s ti b l e )  l i q u i d s  i n  c o n ta i n e r s ,  p o r tab l e  tan ks ,

a n d  i n te r m e d i a te  b u l k c o n tai n e r s  i n  h a z a r d o u s  m a te r i al s  s to r ‐
a ge  l o c ke r s .

1 . 3 . 5    C h a p te r   1 5  s h a l l  a p p l y to  th e  o u td o o r  s to r ag e  o f i g n i ti b l e
(fammable  o r  c o m b u s ti b l e )  l i q u i d s  i n  c o n tai n e r s ,  p o r tab l e

ta n ks ,  an d  i n te r m e d i ate  b u l k c o n tai n e r s .

1 . 3 . 6    C h a p te r  1 6  s h a l l  a p p l y to  fre  p r o te c ti o n  d e s i gn  c r i te r i a
u s e d  to  p r o te c t s to r ag e  o f i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )
l i q u i d s  i n  c o n ta i n e r s ,  p o r ta b l e  ta n ks ,  a n d  i n te r m e d i ate  b u l k

c o n tai n e r s .

1 . 3 . 7    C h ap te r  1 7  s h a l l  ap p l y to  th e  d e s i g n  an d  c o n s tr u c ti o n  o f
fac i l i ti e s  wh e r e  i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s
a r e  p r o c e s s e d  o r  u s e d .

1 . 3 . 8    C h a p te r  1 8  s h a l l  ap p l y to  th e  ge n e r a l  r e q u i r e m e n ts  r e l a‐
te d  to  h an d l i n g ,  d i s p e n s i n g ,  tr an s fe r,  an d  u s e  o f i gn i ti b l e  (fam‐
mable  o r  c o m b u s ti b l e )  l i q u i d s .

1 . 3 . 9    C h a p te r  1 9  s h a l l  a p p l y to  specifc  e q u i p m e n t an d
specifc  o p e r ati o n s  th at u s e  i gn i ti b l e  (fammable  o r  c o m b u s ti ‐

b l e )  l i q u i d s .
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1 . 3 . 1 0    C h a p te r s  2 1  th r o u g h  2 5  s h al l  a p p l y to  b u l k s to r a ge  o f
i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s  i n  tan ks  e x c e p t a s
modifed  b y C h ap te r   2 6 .

N 1 . 3 . 1 1    C h ap te r  2 6  s h a l l  ap p l y to  s i te s  c o n tai n i n g  we l l s  o r  a s s o ‐
c i ate d  s u p p o r t e q u i p m e n t a n d  p r o c e s s e s  i n vo l ve d  i n  th e  e x tr a c ‐
ti o n ,  s e p a r ati o n ,  a n d  s to r a ge  o f p r o d u c ti o n  fuid.

1 . 3 . 1 2    C h a p te r  2 7  s h al l  a p p l y to  p i p i n g  s ys te m s  fo r  tr an s fe r ‐
r i n g  i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s .

1 . 3 . 1 3    C h a p te r  2 8  s h al l  a p p l y to  l o a d i n g an d  u n l o ad i n g
s ys te m s  a s s o c i a te d  wi th  b u l k s to r a ge  o f i g n i ti b l e  (fammable  o r

c o m b u s ti b l e )  l i q u i d s  i n  ta n ks .

1 . 3 . 1 4    C h a p te r  2 9  s h al l  a p p l y to  wh ar ve s  a s s o c i a te d  wi th  b u l k
h a n d l i n g  o f i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s .

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  c o d e  refect a  c o n s e n ‐
s u s  o f wh a t i s  n e c e s s a r y to  p r o vi d e  an  a c c e p ta b l e  d e gr e e  o f

p r o te c ti o n  fr o m  th e  h az ar d s  ad d r e s s e d  i n  th i s  c o d e  at th e  ti m e
th e  c o d e  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  c o d e
s h a l 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 a‐

ti o n s  th at e x i s te d  o r  we r e  a p p r o ve d  fo r  c o n s tr u c ti o n  o r  i n s tal l a‐
ti o n  p r i o r  to  th e  e ffe c ti ve  d ate  o f th e  c o d e .  Wh e r e  specifed,
th e  p r o vi s i o n s  o f th i s  c o d e  s h a l l  b e  r e tr o a c 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 avi 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 gr 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  ap p l y r e tr o a c ti ve l y a n y p o r ti o n  o f th i s  c o d e  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  c o d e  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 ac ti c al  i n  th e  j u d g m e n t o f th e  a u th o r i ty h avi n g  j u r i s d i c ‐
ti o n ,  an 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 at 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  c o d e  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 g th ,  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,
an 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  c o d e .  Te c h n i c al  d o c u ‐
m e n tati o n  s h a l l  b e  s u b m i tte d  to  th e  au 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 va l e n c y.  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  a p 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
au th o r i ty h a vi n g j u r i s d i c ti o n .

1 . 5 . 1    T h e  p r o vi s i o n s  o f th i s  c o d e  s h al l  b e  p e r m i tte d  to  b e
al te r e d  at th e  d i s c r e ti o n  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 fte r  c o n s i d e r ati o n  o f s p e c i al  s i tu ati o n s ,  s u c h  as  to p o g r ap h i c al
c o n d i ti o n s  o f th e  s i te ,  p r e s e n c e  o r  a b s e n c e  o f p r o te c ti ve
fe a tu r e s  ( e . g. ,  b ar r i c a d e s ,  wa l l s ) ,  a d e q u a c y o f b u i l d i n g e x i ts ,  th e

n a tu r e  o f th e  o c c u p a n c y,  p r o x i m i ty to  b u i l d i n gs  o r  ad j o i n i n g
p r o p e r ty an d  th e  c o n s tr u c ti o n  o f s u c h  b u i l d i n gs ,  c ap a c i ty an d
c o n s tr u c ti o n  o f p r o p o s e d  s to r ag e  ta n ks  an d  th e  n atu r e  o f th e

l i q u i d s  to  b e  s to r e d ,  th e  n atu r e  o f th e  p r o c e s s ,  th e  d e gr e e  to
wh i c h  p r i va te  fre  p r o te c ti o n  i s  p r o vi d e d ,  a n d  th e  c ap ab i l i ti e s  o f
th e  l o c a l  fre  d e p ar tm e n t.  S u c h  al te r n ate  ar r a n ge m e n ts  s h a l l
p r o vi d e  p r o te c ti o n  a t l e as t e q u i va l e n t to  th a t r e q u i r e d  b y th i s

c o d e .

1 . 5 . 2    T h e  p r o vi s i o n s  o f th i s  c o d e  s h a l l  al s o  b e  p e r m i tte d  to  b e
a l te r e d  a t th e  d i s c r e ti o n  o f th e  au th o r i ty h a vi n g j u r i s d i c ti o n  i n

c a s e s  wh e r e  o th e r  r e gu l a ti o n s ,  s u c h  as  th o s e  fo r  e n vi r o n m e n tal
p r o te c ti o n ,  i m p o s e  r e q u i r e m e n ts  th at ar e  n o t an ti c i p ate d  b y

th i s  c o d e .  S u c h  al te r n a te  a r r an g e m e n ts  s h al l  p r o vi d e  p r o te c ‐
ti o n  a t l e a s t e q u i va l e n t to  th a t r e q u i r e d  b y th i s  c o d e .

1 . 5 . 3    I n s ta l l a ti o n s  m ad e  i n  ac c o r d an c e  wi th  th e  ap p l i c ab l e
r e q u i r e m e n ts  o f th e  fo l l o wi n g  s tan d ar d s  s h al l  b e  d e e m e d  to  b e
i n  c o m p l i a n c e  wi th  th i s  c o d e :

( 1 ) N F PA  1
( 2 ) N F PA  2 0
( 3 ) N F PA  3 0 A
( 4 ) N F PA  3 1
( 5 ) N F PA  3 2
( 6 ) N F PA  3 3
( 7 ) N F PA  3 4
( 8 ) N F PA  3 5
( 9 ) N F PA  3 6

( 1 0 ) N F PA  3 7
( 1 1 ) N F PA  4 5
( 1 2 ) N F PA  9 9
( 1 3 ) N F PA  1 01

1 . 6  S ym b o l s ,  U n i ts ,  an d  Fo r m u l as .

1 . 6 . 1    T h e  u n i ts  o f m e a s u r e  i n  th i s  c o d e  a r e  p r e s e n te d  frst i n
U S  c u s to m a r y u n i ts  ( i n c h -p o u n d  u n i ts ) .  S I  u n i ts  ( I n te r n ati o n al

S ys te m  o f U n i ts )  fo l l o w th e  i n c h -p o u n d  u n i ts  i n  p a r e n th e s e s .

1 . 6 . 2    E i th e r  s ys te m  o f u n i ts  s h al l  b e  ac c e p tab l e  fo r  s a ti s fyi n g
th e  r e q u i r e m e n ts  i n  th e  c o d e .

1 . 6 . 3    U s e r s  o f th i s  c o d e  s h a l l  ap p l y o n e  s ys te m  o f u n i ts  c o n s i s ‐
te n tl y a n d  s h al l  n o t al te r n a te  b e twe e n  u n i ts .

1 . 6 . 4    T h e  val u e s  p r e s e n te d  fo r  m e as u r e m e n ts  i n  th i s  c o d e  a r e
e x p r e s s e d  wi th  a  d e gr e e  o f p r e c i s i o n  ap p r o p r i a te  fo r  p r ac ti c al

ap p l i c a ti o n  a n d  e n fo r c e m e n t.  I t i s  n o t i n te n d e d  th a t th e  a p p l i ‐
c a ti o n  o r  e n fo r c e m e n t o f th e s e  val u e s  b e  m o r e  p r e c i s e  th a n  th e

p r e c i s i o n  e x p r e s s e d .

1 . 6 . 5    Wh e r e  e x tr ac te d  te x t c o n tai n s  val u e s  e x p r e s s e d  i n  o n l y
o n e  s ys te m  o f u n i ts ,  th e  va l u e s  i n  th e  e x tr ac te d  te x t h ave  b e e n

r e ta i n e d  wi th o u t c o n ve r s i o n  to  p r e s e r ve  th e  val u e s  e s ta b l i s h e d
b y th e  r e s p o n s i b l e  te c h n i c al  c o m m i tte e  i n  th e  s o u r c e  d o c u ‐

m e n t.

1 . 6 . 6    I f a va l u e  fo r  m e as u r e m e n t g i ve n  i n  th i s  s ta n d a r d  i s
fo l l o we d  b y an  e q u i val e n t val u e  i n  o th e r  u n i ts ,  th e  frst s tate d

s h a l l  b e  r e ga r d e d  as  th e  r e q u i r e m e n t.  T h e  gi ve n  e q u i va l e n t
va l u e  s h al l  b e  c o n s i d e r e d  to  b e  ap p r o x i m ate .

1 . 7  C o d e  Ad o p ti o n  Re q u i re m e n ts .  ( Re s e r ve d )

1 . 8  P e r m i ts .  ( Re s e r ve d )

1 . 9  E n fo rc e m e n t.    T h i s  c o d e  s h al l  b e  ad m i n i s te r e d  an d
e n fo r c 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  d e s i g n ate d  b y th e

g o ve r n i n g au th o r i ty.  (See Annex J for sample wording for enabling
legislation. )
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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  re fe r e n c e d  wi th i n  th i s  c o d e  a n d  s h al 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 ,    Fire Code,  2 0 2 4  e d i ti o n .
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 4  e d i ti o n .
N F PA  1 2 ,    Standard on Carbon Dioxide Extinguishing Systems,

2 0 2 2  e d i ti o n .
N F PA  1 2 A,    Standard on Halon 1 301  Fire Extinguishing Systems,

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  1 7 ,    Standard for Dry Chemical Extinguishing Systems,

2 0 2 4  e d i ti o n .
N F PA  2 0 ,    Standard for the Installation of Stationary Pumps for

Fire Protection,  2 0 2 2  e d i ti o n .
N F PA  2 4 ,    Standard for the Installation of Private Fire Service

Mains and Their Appurtenances,  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 3  e d i ti o n .
N F PA  3 0 A,    Code for Motor Fuel Dispensing Facilities and Repair

Garages,  2 0 2 4  e d i ti o n .
N F PA  3 0 B ,   Code for the Manufacture and Storage of Aerosol Prod‐

ucts,  2 0 2 3  e d i ti o n .
N F PA  3 1 ,   Standard for the Installation of Oil-Burning Equipment,

2 0 2 4  e d i ti o n .
N F PA  3 2 ,   Standard for Drycleaning Facilities,  2 0 2 1  e d i ti o n .
N F PA  3 3 ,   Standard for Spray Application Using Flammable or

Combustible Materials,  2 0 2 4  e d i ti o n .
N F PA  3 4 ,   Standard for Dipping,  Coating,  and Printing Processes

Using Flammable or Combustible Liquids,  2 0 2 4  e d i ti o n .
N F PA  3 5 ,   Standard for the Manufacture of Organic Coatings,

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  3 7 ,   Standard for the Installation and Use of Stationary

Combustion Engines and Gas Turbines,  2 0 2 4  e d i ti o n .
N F PA  4 5 ,   Standard on Fire Protection for Laboratories Using Chem‐

icals,  2 0 2 4  e d i ti o n .
N F PA  5 8 ,   Liquefed Petroleum Gas Code,  2 0 2 4  e d i ti o n .
N F PA  5 9 A,   Standard for the Production,  Storage,  and Handling of

Liquefed Natural Gas (LNG),  2 0 2 3  e d i ti o n .
N F PA  6 8 ,   Standard on Explosion Protection by Defagration Vent‐

ing,  2 0 2 3  e d i ti o n .
N F PA  6 9 ,   Standard on Explosion Prevention Systems,  2 0 2 4

e d i ti o n .
NFPA  70®,   National Electrical Code®,  2 0 2 3  e d i ti o n .
N F PA  8 0 ,   Standard for Fire Doors and Other Opening Protectives,

2 0 2 2  e d i ti o n .
N F PA  8 5 ,   Boiler and Combustion Systems Hazards Code,  2 0 2 3

e d i ti o n .
N F PA  9 1 ,   Standard for Exhaust Systems for Air Conveying of

Vapors,  Gases,  Mists,  and Particulate Solids,  2 0 2 0  e d i ti o n .

N F PA  9 6 ,   Standard for Ventilation Control and Fire Protection of
Commercial Cooking Operations,  2 0 2 4  e d i ti o n .

N F PA  9 9 ,   Health Care Facilities Code,  2 0 2 4  e d i ti o n .
N F PA  1 01 ®,   Life Safety Code®,  2 0 2 4  e d i ti o n .

N F PA  2 0 4 ,   Standard for Smoke and Heat Venting,  2 0 2 1  e d i ti o n .
N F PA  2 2 0 ,   Standard on Types of Building Construction,  2 0 2 4

e d i ti o n .
N F PA  2 2 1 ,   Standard for High Challenge Fire Walls,  Fire Walls,

and Fire Barrier Walls,  2 0 2 4  e d i ti o n .
N F PA  3 0 3 ,   Fire Protection Standard for Marinas and Boatyards,

2 0 2 1  e d i ti o n .
N F PA  3 0 7 ,   Standard for the Construction and Fire Protection of

Marine Terminals,  Piers,  and Wharves,  2 0 2 1  e d i ti o n .
N F PA  3 2 6 ,   Standard for the Safeguarding of Tanks and Containers

for Entry,  Cleaning,  or Repair,  2 0 2 0  e d i ti o n .
N F PA  5 0 5 ,   Fire Safety Standard for Powered Industrial Trucks

Including Type Designations,  Areas of Use,  Conversions,  Maintenance,
and Operations,  2 0 2 4  e d i ti o n .

N F PA  7 0 4 ,   Standard System for the Identifcation of the Hazards of
Materials for Emergency Response,  2 0 2 2  e d i ti o n .

N F PA  7 5 0 ,   Standard on Water Mist Fire Protection Systems,  2 0 2 3
e d i ti o n .

N F PA  7 7 0 ,    Standard on Hybrid (Water and Inert Gas) Fire Extin‐
guishing Systems,  2 0 2 1  e d i ti o n .

N F PA  2 0 0 1 ,   Standard on Clean Agent Fire Extinguishing Systems,
2 0 2 2  e d i ti o n .

NFPA  5000®,   Building Construction and Safety Code®,  2 0 2 4
e d i ti o n .

Fire Protection Guide to Hazardous Materials,  2 0 1 0 .

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

Δ 2 . 3 . 1  AP I  P u b l i c ati o n s .    Am e r i c an  P e tr o l e u m  I n s ti tu te ,  2 0 0
M as s ac h u s e tts  Ave n u e  N o r th we s t,  S u i te  1 1 0 0 ,  Wa s h i n g to n ,  D C

2 0 0 0 1 - 5 5 7 1 .

AP I  Specifcation  1 2 B ,  Bolted Tanks for Storage of Production
Liquids,  1 7 th  e d i ti o n ,  2 0 2 0 .

AP I  Specifcation  1 2 D ,  Field-welded Tanks for Storage of Produc‐
tion Liquids,  1 2 th  e d i ti o n ,  2 0 1 7 .

AP I  Specifcation  1 2 F,  Shop-welded Tanks for Storage of Produc‐
tion Liquids,  1 3 th  e d i ti o n ,  2 0 1 9 .

AP I  Specifcation  1 2 P,  Specifcation for Fiberglass Reinforced Plas‐
tic Tanks,  4 th  e d i ti o n ,  2 0 1 6 .

AP I  S tan d ar d  1 2 R1 ,  Installation,  Operation,  Maintenance,
Inspection,  and Repair of Tanks in Production Service,  6 th  e d i ti o n ,
2 0 2 1 .

AP I  S ta n d ar d  6 2 0 ,  Design and Construction of Large,  Welded,
Low-pressure Storage Tanks,  1 2 th  e d i ti o n ,  2 0 1 3 .

AP I  S tan d ar d  6 5 0 ,  Welded Tanks for Oil Storage,  1 3 th  e d i ti o n ,
2 0 2 0 .

AP I  S ta n d a r d  6 5 3 ,  Tank Inspection,  Repair,  Alteration,  and
Reconstruction,  5 th  e d i ti o n ,  2 0 1 4 .

AP I  S tan d a r d  2 0 0 0 ,  Venting Atmospheric and Low-Pressure Stor‐
age Tanks,  7 th  e d i ti o n ,  2 0 1 4  (reaffrmed  2 0 2 0 ) .

AP I  S ta n d a r d  2 3 5 0 ,  Overfll Protection for Storage Tanks in Petro‐
leum Facilities,  5 th  e d i ti o n ,  2 0 2 0 .
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Δ 2 . 3 . 2  AS M E  P u b l i c ati o n s .    Am e r i c an  S o c i e ty o f M e c h a n i c al
E n g i n e e r s ,  Two  P a r k Ave n u e ,  N e w Yo r k,  N Y 1 0 0 1 6 -5 9 9 0 .

AS M E  Boiler and Pressure Vessel Code,  2 0 2 1 .

AS M E  B 3 1 ,  Code for Pressure Piping.

2 . 3 . 3  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  A3 9 5 / A3 9 5 M ,  Standard Specifcation for Ferritic Ductile
Iron Pressure-Retaining Castings for Use at Elevated Temperatures,

1 9 9 9  ( r e ap p r o ve d  2 0 1 8 ) .

AS T M  D 5 / D 5 M ,  Standard Test Method for Penetration of Bitumi‐
nous Materials,  2 0 2 0 .

AS T M  D 5 6 ,  Standard Test Method for Flash Point by Tag Closed
Cup Tester,  2 0 2 1 .

AS T M  D 8 6 ,  Standard Test Method for Distillation of Petroleum
Products and Liquid Fuels at Atmospheric Pressure,  2 0 2 0 b .

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 3 ,  Standard Test Methods for Flash Point by Pensky-
Martens Closed Cup Tester,  2 0 2 0 .

AS T M  D 3 2 3 ,  Standard Test Method for Vapor Pressure of Petro‐
leum Products (Reid Method),  2 0 2 0 a.

AS T M  D 3 2 7 8 ,  Standard Test Methods for Flash Point of Liquids by
Small Scale Closed-Cup Apparatus,  2 0 2 1 .

AS T M  D 3 8 2 8 ,  Standard Test Methods for Flash Point by Small
Scale Closed Cup Tester,  2 0 1 6 a ( r e ap p r o ve d  2 0 2 1 ) .

AS T M  D 4 3 5 9 ,  Standard Test for Determining Whether a Material
is a Liquid or a Solid,  1 9 9 0  ( r e ap p r o ve d  2 0 1 9 ) .

AS T M  E 1 1 9 ,  Standard Test Methods for Fire Tests of Building
Construction and Materials,  2 0 2 0 .

AS T M  F 8 5 2 / F 8 5 2 M ,  Standard Specifcation for Portable Gaso‐
line,  Kerosene,  and Diesel Containers for Consumer Use,  2 0 2 0 .

2 . 3 . 4  C S A Am e ri c a P ub l i c ati o n s .    C a n ad i an  S ta n d a r d s  As s o c i a‐
ti o n ,  5 1 7 8  Re x d al e  B o u l e va r d ,  To r o n to ,  O N ,  M 9 W 1 R3 ,
C an a d a .

C S A B 5 1 ,  Boiler,  Pressure Vessel and Pressure Piping Code,  2 0 1 9 .

2 . 3 . 5  FM  P ub l i c ati o n s .    F M  Gl o b al ,  2 7 0  C e n tr al  Ave n u e ,  P. O .
B o x  7 5 0 0 ,  J o h n s to n ,  RI  0 2 9 1 9 .

F M  5 1 3 0 ,  Approval Standard for Foam Extinguishing Systems,
2 0 1 8 .

F M  6 0 2 0 ,  Approval Standard for Composite Intermediate Bulk
Containers,  S e p te m b e r  2 0 1 6 .

F M  6 0 5 0 ,  Approval Standard for Storage Cabinets for Ignitible
(Flammable) Liquids,  D e c e m b e r  2 0 1 6 .

F M  6 0 5 1 / 6 0 5 2 ,  Approval Standard for Safety Containers and Fill‐
ing,  Supply and Disposal Containers for Ignitable (Flammable)
Liquids,  N o ve m b e r  2 0 1 7 .

F M  6 0 8 3 ,  Approval Standard for Plastic Plugs for Steel Drums,
O c to b e r  2 0 0 6 .

2 . 3 . 6  N M FTA P u b l i c ati o n s .    N a ti o n al  M o to r  F r e i gh t Traffc
As s o c i ati o n ,  1 0 0 1  N o r th  F ai r fa x  S tr e e t,  S u i te  6 0 0 ,  Al e x an d r i a ,

VA 2 2 3 1 4 .

National Motor Freight Classifcation (NMFC),  2 0 2 1 .

2 . 3 . 7  N RFC  P ub l i c ati o n s .    N ati o n a l  Ra i l r o a d  F r e i gh t C o m m i t‐
te e ,  2 2 2  S o u th  Ri ve r s i d e  P l az a,  C h i c a go ,  I L  6 0 6 0 6 -5 9 4 5 .

U n i fo r m  F r e i g h t Classifcation  ( U F C ) ,  2 0 0 5 .

2 . 3 . 8  S T I / S P FA P u b l i c ati o n s .    S te e l  Ta n k I n s ti tu te / S te e l  P l a te
F ab r i c a to r s  As s o c i ati o n ,  9 4 4  D o n a ta  C t,  L ake  Z u r i c h ,  I L  6 0 0 4 7 .

S T I  R9 1 2 ,  Installation Instructions for Shop Fabricated Stationary
Aboveground Storage Tanks for Flammable,  Combustible Liquids,

2 0 0 9 ,  r e vi s e d  2 0 1 5 .

S T I  S P 0 0 1 ,  Standard for the Inspection of Aboveground Storage
Tanks,  6 th  e d i ti o n ,  2 0 1 8 .

Δ 2 . 3 . 9  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   3 0 ,  Metal Safety Cans,  1 9 9 5 ,  r e vi s e d  2 0 1 4 .

U L / U L C  3 0 ,  Metallic and Nonmetallic Safety Cans for Flammable
and Combustible Liquids,  2 0 2 1 .

U L  5 8 ,  Steel Underground Tanks for Flammable and Combustible
Liquids,  2 0 1 8 .

U L  8 0 ,  Steel Tanks for Oil-Burner Fuels and Other Combustible
Liquids,  2 0 0 7 ,  r e vi s e d  2 0 1 9 .

U L  1 4 2 ,  Steel Aboveground Tanks for Flammable and Combustible
Liquids,  2 0 1 9 ,  r e vi s e d  2 0 2 1 .

U L   1 4 2 A,  Special Purpose Aboveground Tanks for Specifc Flamma‐
ble or Combustible Liquids,  2 0 1 8 ,  r e vi s e d  2 0 2 1 .

U L  1 6 2 ,  Standard for Foam Equipment and Liquid Concentrates,
2 0 1 8 .

U L   4 9 9 ,  Electric Heating Appliances,  2 0 1 4 ,  r e vi s e d  2 0 2 1 .

U L  9 7 1 ,  Nonmetallic Underground Piping for Flammable Liquids,
2 0 2 1 .

U L   9 7 1 A Outline of Investigation Metallic Underground Fuel Pipe,
2 0 0 6 .

U L  1 2 7 5 ,  Safety for Flammable Liquid Storage Cabinets,  2 0 1 4 ,
r e vi s e d  2 0 1 8 .

U L   1 3 1 3 ,  Nonmetallic Safety Cans for Petroleum Products,  2 0 1 5 .

C AN / U L / U L C  1 3 1 6 ,  Glass-Fiber Reinforced Plastic Underground
Storage Tanks for Petroleum Products,  Alcohols,  and Alcohol-Gasoline
Mixtures,  2 0 1 8 ,  r e vi s e d  2 0 1 9 .

U L  1 7 4 6 ,  External Corrosion Protection Systems for Steel Under‐
ground Storage Tanks,  2 0 0 7 ,  r e vi s e d  2 0 1 4 .

U L   2 0 3 9 ,  Flexible Connector Pipe for Fuels,  2 0 1 6 .

U L  2 0 8 0 ,  Fire Resistant Tanks for Flammable and Combustible
Liquids,  2 0 0 0 .

U L  2 0 8 5 ,  Protected Aboveground Tanks for Flammable and
Combustible Liquids,  1 9 9 7 ,  r e vi s e d  2 0 1 0 .

C AN / U L / U L C  2 1 5 2 ,  Special Purpose Nonmetallic Containers
and Tanks for Specifc Combustible or Noncombustible Liquids,  2 0 2 1 .
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U L   2 2 4 5 ,  Below-Grade Vaults for Flammable Liquid Storage Tanks,
2 0 0 6 .

U L   2 3 6 8 ,  Fire Exposure Testing of Intermediate Bulk Containers for
Flammable and Combustible Liquids,  2 0 1 2 ,  r e vi s e d  2 0 1 8 .

U L  2 5 8 3 ,  Outline of Investigation for Fuel Tank Accessories,  2 0 1 7 ,
r e vi s e d  2 0 1 9 .

2 . 3 . 1 0  U N  P u b l i c ati o n s .    U n i te d  N a ti o n s  H e ad q u ar te r s ,  N e w
Yo rk,  N Y 1 0 0 1 7 .

Recommendations on the Transport of Dangerous Goods,  2 1 s t
r e vi s e d  e d i ti o n ,  2 0 1 9 .

2 . 3 . 1 1  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,  Wa s h i n gto n ,  D C  2 0 4 0 2 .

T i tl e  3 3 ,  C o d e  o f F e d e r a l  Re g u l a ti o n s ,  “ N avi g ati o n  a n d  N avi ‐
ga b l e  Wate r s , ”  P a r ts  1 5 4 ,  1 5 5 ,  an d  1 5 6 .

T i tl e  4 6 ,  C o d e  o f F e d e r al  Re g u l a ti o n s ,  “ S h i p p i n g , ”  P ar ts  3 0 ,
3 2 ,  3 5 ,  an d  3 9 .

T i tl e  4 9 ,  C o d e  o f F e d e r al  Re gu l ati o n s ,  “ Tr a n s p o r ta ti o n , ”
P arts  1 0 0 –1 9 9 .

2 . 3 . 1 2  O th e r P u b 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 ,   Fire Code,  2 0 2 1  e d i ti o n .
N F PA  5 2 ,   Vehicular Natural Gas Fuel Systems Code,  2 0 1 9

e d i ti o n .
N F PA  5 5 ,   Compressed Gases and Cryogenic Fluids Code,  2 0 2 0

e d i ti o n .
N F PA  7 7 ,   Recommended Practice on Static Electricity,  2 0 1 9

e d i ti o n .
N F PA  1 01 ®,   Life Safety Code®,  2 0 2 1  e d i ti o n .
N F PA  3 0 7 ,   Standard for the Construction and Fire Protection of

Marine Terminals,  Piers,  and Wharves,  2 0 2 1  e d i ti o n .
N F PA  4 0 0 ,   Hazardous Materials Code,  2 0 2 2  e d i ti o n .
NFPA  5000®,   Building Construction and Safety Code®,  2 0 2 1

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
a p p l y to  th e  te r m s  u s e d  i n  th i s  c o d e .  Wh e r e  te rm 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 al 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 .

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 rg 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 al s ,
a n  i n s ta l l ati o n ,  o r  a p r o c e d u r e .

3 . 2 . 3 *  C o d e .    A s ta n d ar d  th a t i s  an  e x te n s i ve  c o m p i l a ti o n  o f
p r o vi s i o n s  c o ve r i n g  b r o ad  s u b j e c t m a tte r  o r  th at i s  s u i tab l e  fo r

ad o p ti o n  i n to  l a w i n d e p e n d e n tl y o f o th e r  c o d e s  an d  s tan d a r d s .

3 . 2 . 4  L ab e l e d .    E q u i p m e n t o r  m ate r i al s  to  wh i c h  h a s  b e e n
atta c 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 ar k o f an  o r g an ‐

i z a ti 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 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  p r o d u c t e va l u a ti 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 ‐
a l 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 an 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 . 5 *  L i s te d .    E q u i p m e n t,  m ate r i a l 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

a u th o r i ty h avi 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  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 a t 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 a te r i al 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 al ,  o r  s e r vi c e  m e e ts  ap p r o p r i ate  d e s i g n ate 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 . 3  G e n e ral  Defnitions.

3 . 3 . 1  Al c o h o l - B as e d  H an d  Ru b  ( AB H R) .    An  al c o h o l -
c o n tai n i n g p r e p a r ati o n  d e s i gn e d  fo r  a p p l i c a ti o n  to  th e  h an d s
fo r  r e d u c i n g  th e  n u m b e r  o f vi s i b l e  m i c r o o r g an i s m s  o n  th e

h an d s  a n d  c o n tai n i n g e th a n o l  o r  i s o p r o p an o l  i n  an  am o u n t
n o t e x c e e d i n g 9 5   p e r c e n t b y vo l u m e .

3 . 3 . 2  Are a.

3 . 3 . 2 . 1  Control Area.    F o r  th i s  c o d e ,  a b u i l d i n g  o r  p o r ti o n  o f
a  b u i l d i n g  wi th i n  wh i c h  l i q u i d s  a r e  a l l o we d  to  b e  s to r e d ,

d i s p e n s e d ,  an d  u s e d  o r  h an d l e d  i n  q u an ti ti e s  th at d o  n o t
e x c e e d  th e  m ax i m u m  al l o wa b l e  q u an ti ty ( M AQ) .  (See also
3. 3. 38,  Maximum Allowable Quantity. )

3 . 3 . 2 . 2  Fire Area.    An  a r e a o f a b u i l d i n g  s e p ar a te d  fr o m  th e
r e m a i n d e r  o f th e  b u i l d i n g b y c o n s tr u c ti o n  h a vi n g a  fre
r e s i s tan c e  o f at l e as t 1  h o u r  an d  h a vi n g al l  c o m m u n i c a ti n g

o p e n i n g s  p r o p e r l y p r o te c te d  b y a n  a s s e m b l y h avi n g  a  fre
r e s i s tan c e  r ati n g  o f at l e a s t 1  h o u r.

•
3 . 3 . 3  B ar re l .    A u n i t o f vo l u m e  u s e d  i n  th e  p e tr o l e u m  i n d u s tr y
th a t i s  e q u a l  to  4 2   g al  ( 1 5 9   L ) .

3 . 3 . 4  B as e m e n t.    F o r  th e  p u r p o s e s  o f th i s  c o d e ,  a s to r y o f a
b u i l d i n g  o r  s tr u c tu r e  h avi n g  o n e -h a l f o r  m o r e  o f i ts  h e i g h t
b e l o w gr o u n d  l e ve l  an d  to  wh i c h  ac c e s s  fo r  frefghting  p u r p o ‐
s e s  i s  r e s tr i c te d .

3 . 3 . 5  B o i l i n g P o i n t ( B P ) .    T h e  te m p e r atu r e  a t wh i c h  th e  vap o r
p r e s s u r e  o f a l i q u i d  e q u al s  th e  s u r r o u n d i n g atm o s p h e r i c  p r e s ‐
s u r e .

3 . 3 . 6 *  B o i l - O ve r.    An  e ve n t i n  th e  b u r n i n g o f c e r tai n  o i l s  i n  an
o p e n -to p  ta n k wh e n ,  afte r  a  l o n g  p e r i o d  o f q u i e s c e n t b u r n i n g ,
th e r e  i s  a s u d d e n  i n c r e a s e  i n  fre  i n te n s i ty as s o c i ate d  wi th
e x p u l s i o n  o f b u r n i n g o i l  fr o m  th e  tan k.

3 . 3 . 7  B o n d i n g.    F o r  th e  p u r p o s e  o f c o n tr o l l i n g s ta ti c  e l e c tr i c
h a z a r d s ,  th e  p r o c e s s  o f c o n n e c ti n g  two  o r  m o r e  c o n d u c ti ve
o b j e c ts  to g e th e r  b y m e a n s  o f a c o n d u c to r  s o  th a t th e y ar e  a t th e
s a m e  e l e c tr i c al  p o te n ti a l ,  b u t n o t n e c e s s ar i l y a t th e  s am e  p o te n ‐
ti a l  as  th e  e a r th .  [ 7 7 ,  2 0 1 9 ]

3 . 3 . 8  B u i l d i n g.    An y s tr u c tu r e  u s e d  o r  i n te n d e d  fo r  s u p p o r ti n g
o r  s h e l te r i n g  an y u s e  o r  o c c u p a n c y.
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3 . 3 . 8 . 1 *  Important Building.    A b u i l d i n g  th at i s  c o n s i d e r e d
n o t e x p e n d a b l e  i n  an  e x p o s u r e  fre.

3 . 3 . 8 . 2  Storage Tank Building.    A th r e e -d i m e n s i o n al  s p a c e
th at i s  e n c l o s e d  b y a r o o f a n d  wal l s  th a t c o ve r  m o r e  th an
o n e - h al f o f th e  p o s s i b l e  ar e a  o f th e  s i d e s  o f th e  s p ac e ,  i s  o f
suffcient s i z e  to  al l o w e n tr y b y p e r s o n n e l ,  wi l l  l i ke l y l i m i t
th e  d i s s i p a ti o n  o f h e a t o r  d i s p e r s i o n  o f vap o r s ,  an d  r e s tr i c ts
ac c e s s  fo r  frefghting.

3 . 3 . 9  B u i l d i n g C o d e .    T h e  b u i l d i n g  o r  c o n s tr u c ti o n  c o d e
ad o p te d  b y th e  j u r i s d i c ti o n .  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 1 0  C h e m i c al  P l an t.    A l a r ge  i n te gr a te d  p l an t o r  th a t
p o rti o n  o f s u c h  a  p l a n t,  o th e r  th an  a refnery o r  d i s ti l l e r y,
wh e r e  l i q u i d s  ar e  p r o d u c e d  b y c h e m i c al  r e ac ti o n s  o r  u s e d  i n

c h e m i c a l  r e ac ti o n s .

3 . 3 . 1 1  C l o s e d - To p  D i k i n g.    A d i ke  wi th  a c o ve r  i n te n d e d  to
m i n i m i z e  th e  e n tr an c e  o f p r e c i p i tati o n  i n to  th e  d i ke d  a r e a.

3 . 3 . 1 2 *  C o n tai n e r.    A ve s s e l  o f 1 1 9  ga l  ( 4 5 0  L )  o r  l e s s  c ap ac i ty
u s e d  fo r  tr an s p o r ti n g  o r  s to r i n g l i q u i d s ,  e x c l u d i n g  i n te r m e d i a te
b u l k c o n tai n e r s .

3 . 3 . 1 2 . 1  Closed Container.    A c o n tai n e r  as  h e r e i n  defned,  s o
s e a l e d  b y m e an s  o f a l i d  o r  o th e r  d e vi c e  th at n e i th e r  l i q u i d
n o r  vap o r  wi l l  e s c ap e  fr o m  i t a t o r d i n ar y te m p e r atu r e s .

3 . 3 . 1 2 . 2 *  Nonmetallic Container.    A c o n tai n e r  as  defned  i n
3 . 3 . 1 2 ,  c o n s tr u c te d  o f g l as s ,  p l as ti c ,  fber,  o r  a m ate r i al  o th e r
th a n  m e tal .

N 3 . 3 . 1 3  C o n tai n m e n t.    A m e an s  o f p r e ve n ti n g th e  s p r e ad  o f a
l i q u i d .

N 3 . 3 . 1 3 . 1  Primary Containment.    T h e  frst l e ve l  o f c o n ta i n ‐
m e n t,  c o n s i s ti n g  o f th e  i n s i d e  p o r ti o n  o f th e  c o n ta i n e r  th at
c o m e s  i n to  i m m e d i a te  c o n tac t o n  i ts  i n n e r  s u r fac e  wi th  th e
m a te r i al  b e i n g  c o n tai n e d .  [ 1 ,  2 0 2 1 ]

N 3 . 3 . 1 3 . 2  Secondary Containment.    T h e  l e ve l  o f c o n ta i n m e n t
th a t i s  e x te r n al  to  a n d  s e p ar a te  fr o m  p r i m a r y c o n tai n ‐
m e n t.   [ 4 0 0 ,  2 0 2 2 ]

3 . 3 . 1 4  C r u d e  P e tro l e u m .    H yd r o c ar b o n  m i x tu r e s  th at h ave  a
fash  p o i n t b e l o w 1 5 0 ° F  ( 6 5 . 6 ° C )  an d  th at h a ve  n o t b e e n

p r o c e s s e d  i n  a  refnery.

3 . 3 . 1 5  C r yo ge n i c  Fl u i d .    A fuid  wi th  a  b o i l i n g p o i n t l o we r
th an  − 1 3 0 ° F  ( − 9 0 ° C )  at a n  ab s o l u te  p r e s s u r e  o f 1 4 . 7  p s i

( 1 0 1 . 3   kP a) .  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 1 6  D am age - L i m i ti n g C o n s tr u c ti o n .    F o r  th e  p u r p o s e s  o f
th i s  c o d e ,  an y s e t o f c o n s tr u c ti o n  e l e m e n ts ,  u s e d  i n d i vi d u al l y o r
i n  c o m b i n a ti o n ,  wh i c h  wi l l  ac t to  l i m i t d a m a ge  fr o m  an  e x p l o ‐

s i o n ,  i n c l u d i n g  o p e n  s tr u c tu r e s ,  p r e s s u r e  r e l i e vi n g  c o n s tr u c ‐
ti o n ,  o r  p r e s s u r e  r e s i s ta n t c o n s tr u c ti o n .

3 . 3 . 1 7  D i s ti l l e r y.    A p l an t o r  th at p o r ti o n  o f a  p l an t wh e r e
l i q u i d s  p r o d u c e d  b y fe r m e n ta ti o n  a r e  c o n c e n tr ate d  an d  wh e r e
th e  c o n c e n tr ate d  p r o d u c ts  a r e  a l s o  m i x e d ,  s to r e d ,  o r  p ac ka ge d .

•
N 3 . 3 . 1 8 *  E m e rge n c y C o n tro l  S ys te m s .    M e th o d s  o r  p r o c e s s e s

th a t d e te c t l i q u i d  o r  vap o r  r e l e as e  an d  i n i ti ate  m e a s u r e s  to  m i ti ‐
ga te  th e  r e l e as e .

3 . 3 . 1 9  Fi re  C o d e .    T h e  fre  c o d e  r e fe r e n c e d  i n  C h ap te r  2  o f
th i s  c o d e .

3 . 3 . 2 0  Fi re  P o i n t.    T h e  l o we s t te m p e r atu r e  at wh i c h  a l i q u i d
wi l l  i g n i te  a n d  ac h i e ve  s u s ta i n e d  b u r n i n g  wh e n  e x p o s e d  to  a

te s t fame  i n  a c 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.

3 . 3 . 2 1  Fl as h  P o i n t ( FP ) .    T h e  m i n i m u m  te m p e r atu r e  o f a
l i q u i d  at wh i c h  suffcient vap o r  i s  g i ve n  o ff to  fo r m  a n  i g n i ti b l e
m i x tu r e  wi th  th e  a i r,  n e ar  th e  s u r fa c e  o f th e  l i q u i d  o r  wi th i n

th e  ve s s e l  u s e d ,  a s  d e te r m i n e d  b y th e  ap p r o p r i ate  te s t p r o c e ‐
d u r e  a n d  ap p ar a tu s  specifed  i n  S e c ti o n   4 . 4 .

3 . 3 . 2 2 *  Fu gi ti ve  E m i s s i o n s .    Re l e as e s  o f fammable  vap o r  th a t
c o n ti n u o u s l y o r  i n te r m i tte n tl y o c c u r  fr o m  p r o c e s s  e q u i p m e n t
d u r i n g n o r m al  o p e r ati o n s .

3 . 3 . 2 3  G ro u n d i n g.    T h e  p r o c e s s  o f c o n n e c ti n g  a c o n d u c ti ve
o b j e c t to  th e  gr o u n d ,  s o  th at th e  o b j e c t i s  at z e r o  ( 0 )  e l e c tr i c al

p o te n ti a l ;  al s o  r e fe r r e d  to  as  earthing.  [ 7 7 ,  2 0 1 9 ]

3 . 3 . 2 4 *  H az ard o u s  M ate ri al  o r H az ard o u s  C h e m i c al .    M a te r i al
p r e s e n ti n g d a n ge r s  b e yo n d  th e  fre  p r o b l e m s  r e l ati n g  to  fash

p o i n t an d  b o i l i n g  p o i n t.

3 . 3 . 2 5  H az ard o u s  M ate ri al s  S to rage  L o c k e r.    A m o vab l e
p r e fab r i c ate d  s tr u c tu r e ,  m a n u fac tu r e d  p r i m ar i l y a t a  s i te  o th e r
th a n  th e  fnal  l o c a ti o n  o f th e  s tr u c tu r e  an d  tr a n s p o r te d

c o m p l e te l y a s s e m b l e d  o r  i n  a  r e ad y-to -as s e m b l e  p a c ka ge  to  th e
fnal  l o c a ti o n ,  a n d  i n te n d e d  to  m e e t l o c a l ,  s ta te ,  an d  fe d e r al
r e q u i r e m e n ts  fo r  o u ts i d e  s to r ag e  o f h az ar d o u s  m a te r i al s .

3 . 3 . 2 6 *  H az ard o u s  Re ac ti o n  o r H az ard o us  C h e m i c al  Re ac ti o n .
 Re a c ti o n s  th at r e s u l t i n  d a n ge r s  b e yo n d  th e  fre  p r o b l e m s  r e l at‐
i n g to  fash  p o i n t an d  b o i l i n g  p o i n t o f e i th e r  th e  r e a c ta n ts  o r  o f

th e  p r o d u c ts .

3 . 3 . 2 7  H e at Tran s fe r Fl u i d  ( H T F) .    A l i q u i d  th a t i s  u s e d  a s  a
m e d i u m  to  tr an s fe r  h e at e n e r gy fr o m  a  h e ate r  o r  vap o r i z e r  to  a

r e m o te  h e at c o n s u m e r  ( e . g. ,  i n j e c ti o n  m o l d i n g  m ac h i n e ,  o ve n ,
o r  d r ye r,  o r  j ac ke te d  c h e m i c al  r e ac to r ) .

3 . 3 . 2 8  H i gh - H az ard  L e ve l  2  C o n te n ts .    C o n te n ts  th at p r e s e n t a
defagration  h a z a r d  o r  a h az ar d  fr o m  a c c e l e r ate d  b u r n i n g ,
wh i c h ,  fo r  th i s  c o d e ,  i n c l u d e s  C l as s  I ,  C l as s  I I ,  o r  C l a s s  I I I A

l i q u i d s  [ F P  <  2 0 0 ° F ( 9 3 ° C ) ]  th a t a r e  u s e d  o r  s to r e d  i n  n o r m al l y
o p e n  c o n tai n e r s  o r  s ys te m s ,  o r  i n  c l o s e d  c o n ta i n e r s  o r  s ys te m s
at g au ge  p r e s s u r e s  1 5  p s i  ( 1 0 3  kP a )  o r  g r e ate r.

3 . 3 . 2 9  H i gh - H az ard  L e ve l  3  C o n te n ts .    C o n te n ts  th at r e a d i l y
s u p p o r t c o m b u s ti o n  o r  th at p r e s e n t a p h ys i c al  h az ar d ,  wh i c h ,

fo r  th i s  c o d e ,  i n c l u d e s  C l a s s  I ,  C l as s  I I ,  o r  C l a s s  I I I A l i q u i d s  [ F P
<  2 0 0 ° F ( 9 3 ° C ) ]  th a t a r e  u s e d  o r  s to r e d  i n  n o r m a l l y c l o s e d
c o n tai n e r s  o r  i n  c l o s e d  s ys te m s  at g au g e  p r e s s u r e s  o f l e s s  th a n

1 5   p s i  ( 1 0 3   kP a) .
•

3 . 3 . 3 0  I n c i d e n tal  L i q u i d  U s e  o r S to rage .    U s e  o r  s to r ag e  as  a
s u b o r d i n ate  ac ti vi ty to  th a t wh i c h  e s tab l i s h e s  th e  o c c u p an c y o r
a r e a classifcation.

3 . 3 . 3 1  I n te r m e d i ate  B ul k C o n tai n e r.    An y c l o s e d  ve s s e l  h a vi n g
a  l i q u i d  c a p a c i ty n o t e x c e e d i n g 3 0 0 0  L  ( 7 9 3  g al )  an d  i n te n d e d

fo r  s to r i n g  an d  tr an s p o r ti n g  l i q u i d s ,  a s  defned  i n  T i tl e  4 9 ,
C o d e  o f F e d e r a l  Re g u l a ti o n s ,  P ar ts  1 0 0  th r o u g h  1 9 9  o r  i n
P ar t 6  o f th e  U n i te d  N a ti o n s ’  Recommendations on the Transport of

Dangerous Goods.

3 . 3 . 3 1 . 1 *  Nonmetallic Intermediate Bulk Container.    An  i n te r ‐
m e d i ate  b u l k c o n tai n e r,  a s  defned  i n  3 . 3 . 3 1 ,  c o n s tr u c te d  o f
g l a s s ,  p l as ti c ,  fber,  o r  a  m a te r i al  o th e r  th a n  m e tal .
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3 . 3 . 3 2  Liquefed  G as .    A g as ,  o th e r  th a n  i n  s o l u ti o n ,  th a t i n  a
p ac kag i n g  u n d e r  th e  c h ar g e d  p r e s s u r e  e x i s ts  b o th  a s  a l i q u i d
an d  a  g as  at a te m p e r atu r e  o f 6 8 ° F  ( 2 0 ° C ) .

3 . 3 . 3 3 *  L i q u i d  ( P h ys i c al  S tate ) .    An y m ate r i al  th at ( 1 )  h as  a
fuidity g r e ate r  th an  th a t o f 3 0 0  p e n e tr a ti o n  as p h al t wh e n
te s te d  i n  a c c o r d an c e  wi th  AS T M  D 5 / D M 5 ,  Standard Test Method
for Penetration of Bituminous Materials,  o r  ( 2 )  i s  a vi s c o u s
s u b s tan c e  fo r  wh i c h  a specifc  m e l ti n g  p o i n t c an n o t b e  d e te r ‐
m i n e d  b u t th at i s  d e te r m i n e d  to  b e  a l i q u i d  i n  ac c o r d a n c e  wi th
AS T M  D 4 3 5 9 ,  Standard Test for Determining Whether a Material is a
Liquid or a Solid.

3 . 3 . 3 3 . 1  Combustible Liquid.    An  i gn i ti b l e  l i q u i d  th at i s  c l a s ‐
sifed  as  a C l as s   I I  o r  C l as s   I I I  l i q u i d .  (See 4. 2. 2 and 4. 2. 3. )

3 . 3 . 3 3 . 2  Flammable Liquid.    An  i gn i ti b l e  l i q u i d  th at i s  c l as s i ‐
fed  as  a C l as s   I  l i q u i d .  (See 4. 2. 1 . )

3 . 3 . 3 3 . 3 *  Ignitible Liquid.    An y l i q u i d  o r  l i q u i d  m i x tu r e  th at
h a s  a  m e a s u r ab l e  c l o s e d -c u p  fash  p o i n t.

3 . 3 . 3 3 . 4  Liquid Class.    A u n i fo r m  s ys te m  o f c l as s i fyi n g i g n i ti ‐
b l e  l i q u i d s .  (See Chapter  4. )

3 . 3 . 3 3 . 5  Stable Liquid.    An y l i q u i d  n o t defned  as  u n s tab l e .

3 . 3 . 3 3 . 6 *  Unstable Liquid.    A l i q u i d  th a t,  i n  th e  p u r e  s ta te  o r
a s  c o m m e r c i al l y p r o d u c e d  o r  tr a n s p o r te d ,  wi l l  vi g o r o u s l y

p o l ym e r i z e ,  d e c o m p o s e ,  u n d e r g o  c o n d e n s ati o n  r e ac ti o n ,  o r
b e c o m e  s e l f-r e ac ti ve  u n d e r  c o n d i ti o n s  o f s h o c k,  p r e s s u r e ,  o r
te m p e r a tu r e .

3 . 3 . 3 3 . 7 *  Water-Miscible Liquid.    A l i q u i d  th a t m i x e s  i n  a l l
p r o p o r ti o n s  wi th  wa te r  wi th o u t th e  u s e  o f c h e m i c al  ad d i ‐
ti ve s ,  s u c h  a s  e m u l s i fyi n g ag e n ts .

Δ 3 . 3 . 3 4 *  L i q u i d  S to rage  Ro o m .    A r o o m  u s e d  fo r  th e  s to r a ge  o f
l i q u i d s  i n  c o n ta i n e r s ,  p o r ta b l e  ta n ks ,  o r  i n te r m e d i ate  b u l k
c o n tai n e r s  i n  q u an ti ti e s  th a t e x c e e d  th e  m ax i m u m  al l o wab l e
q u an ti ty ( M AQ)  a n d  h a s  a  foor  ar e a  th at d o e s  n o t e x c e e d
5 0 0   ft2  ( 4 6   m 2 ) .

3 . 3 . 3 5  L i q ui dti gh t.    T h e  ab i l i ty o f an  e n c l o s u r e  o r  d e vi c e  to
p r e ve n t th e  u n i n te n d e d  r e l e as e  o f l i q u i d s  a t n o r m al  o p e r ati n g

te m p e r a tu r e  an d  p r e s s u r e  r a n ge s .

3 . 3 . 3 6  L i q u i d Ware h o u s e .    S e e  3 . 3 . 6 5 . 2 .

3 . 3 . 3 7  L o we r Fl am m ab l e  L i m i t ( L FL ) .    T h a t c o n c e n tr a ti o n  o f
a  fammable  va p o r  i n  a i r  b e l o w wh i c h  i g n i ti o n  wi l l  n o t o c c u r.
Al s o  kn o wn  a s  th e  l o we r  e x p l o s i ve  l i m i t ( L E L ) .

Δ 3 . 3 . 3 8 *  M ax i m u m  Al l o wab l e  Q u an ti ty ( M AQ ) .    F o r  th i s  c o d e ,
th e  q u an ti ty o f i gn i ti b l e  (fammable  a n d  c o m b u s ti b l e )  l i q u i d

p e r m i tte d  i n  a c o n tr o l  a r e a.

3 . 3 . 3 9  O c c up an c y.    T h e  p u r p o s e  fo r  wh i c h  a b u i l d i n g  o r  o th e r
s tr u c tu r e ,  o r  p ar t th e r e o f,  i s  u s e d  o r  i n te n d e d  to  b e  u s e d .

[ AS C E / S E I  7 : 1 . 2 ]  [ 1 01 ,  2 0 2 1 ]

3 . 3 . 3 9 . 1  Ambulatory Health Care Occupancy.    An  o c c u p an c y
u s e d  to  p r o vi d e  s e r vi c e s  o r  tr e atm e n t s i m u l ta n e o u s l y to  fo u r

o r  m o r e  p ati e n ts  th a t p r o vi d e s ,  o n  a n  o u tp a ti e n t b a s i s ,  o n e
o r  m o r e  o f th e  fo l l o wi n g:  ( 1 )  tr e atm e n t fo r  p ati e n ts  th a t

r e n d e r s  th e  p a ti e n ts  i n c ap a b l e  o f ta ki n g ac ti o n  fo r  s e l f-
p r e s e r vati o n  u n d e r  e m e r ge n c y c o n d i ti o n s  wi th o u t th e  as s i s ‐
tan c e  o f o th e r s ;  ( 2 )  an e s th e s i a th at r e n d e r s  th e  p ati e n ts

i n c ap ab l e  o f taki n g  ac ti o n  fo r  s e l f- p r e s e r vati o n  u n d e r  e m e r ‐
g e n c y c o n d i ti o n s  wi th o u t th e  as s i s tan c e  o f o th e r s ;  ( 3 )  e m e r ‐
g e n c y o r  u r g e n t c ar e  fo r  p ati e n ts  wh o ,  d u e  to  th e  n atu r e  o f

th e i r  i n j u r y o r  i l l n e s s ,  ar e  i n c ap a b l e  o f taki n g  a c ti o n  fo r  s e l f-
p r e s e r vati o n  u n d e r  e m e r ge n c y c o n d i ti o n s  wi th o u t th e  as s i s ‐
tan c e  o f o th e r s .  [ 1 01 ,  2 0 2 1 ]

3 . 3 . 3 9 . 2  Assembly Occupancy.    An  o c c u p an c y ( 1 )  u s e d  fo r  a
g ath e r i n g  o f 5 0  o r  m o r e  p e r s o n s  fo r  d e l i b e r ati o n ,  wo r s h i p ,
e n te r tai n m e n t,  e ati n g ,  d r i n ki n g ,  am u s e m e n t,  a wai ti n g tr an s ‐

p o r ta ti o n ,  o r  s i m i l ar  u s e s ;  o r  ( 2 )  u s e d  as  a s p e c i al  am u s e ‐
m e n t b u i l d i n g ,  r e ga r d l e s s  o f o c c u p a n t l o a d .  [ 1 01 ,  2 0 2 1 ]

3 . 3 . 3 9 . 3  Business Occupancy.    An  o c c u p an c y u s e d  fo r  th e
tr a n s a c ti o n  o f b u s i n e s s  o th e r  th an  m e r c an ti l e .  [ 1 01 ,  2 0 2 1 ]

3 . 3 . 3 9 . 4  Day-Care Occupancy.    An  o c c u p an c y i n  wh i c h  fo u r
o r  m o r e  c l i e n ts  r e c e i ve  c ar e ,  m ai n te n a n c e ,  an d  s u p e r vi s i o n ,

b y o th e r  th an  th e i r  r e l a ti ve s  o r  l e g al  g u a r d i an s ,  fo r  l e s s  th a n
2 4  h o u r s  p e r  d ay.  [ 1 01 ,  2 0 2 1 ]

3 . 3 . 3 9 . 5  Detention and Correctional Occupancy.    An  o c c u ‐
p an c y,  o th e r  th a n  o n e  wh o s e  p r i m a r y i n te n d e d  u s e  i s  h e a l th

c a r e ,  am b u l ato r y h e a l th  c ar e ,  o r  r e s i d e n ti al  b o ar d  an d  c a r e ,
u s e d  to  l a wfu l l y i n c ar c e r a te  o r  l awfu l l y d e ta i n  o n e  o r  m o r e

p e r s o n s  u n d e r  va r i e d  d e gr e e s  o f r e s tr a i n t o r  s e c u r i ty wh e r e
s u c h  o c c u p a n ts  a r e  m o s tl y i n c a p a b l e  o f s e l f-p r e s e r va ti o n
b e c au s e  o f s e c u r i ty m e a s u r e s  n o t u n d e r  th e  o c c u p an ts ’

c o n tr o l .  [ 1 01 ,  2 0 2 1 ]

3 . 3 . 3 9 . 6  Educational Occupancy.    An  o c c u p an c y u s e d  fo r
e d u c ati o n a l  p u r p o s e s  th r o u g h  th e  twe l fth  g r ad e  b y s i x  o r

m o r e  p e r s o n s  fo r  4  o r  m o r e  h o u r s  p e r  d ay o r  m o r e  th a n
1 2   h o u r s  p e r  we e k.  [ 1 01 ,  2 0 2 1 ]

3 . 3 . 3 9 . 7  Health Care Occupancy.    An  o c c u p a n c y u s e d  to
p r o vi d e  m e d i c a l  o r  o th e r  tr e a tm e n t o r  c ar e  s i m u l ta n e o u s l y

to  fo u r  o r  m o r e  p a ti e n ts  o n  a n  i n p ati e n t b as i s ,  wh e r e  s u c h
p ati e n ts  ar e  m o s tl y i n c ap ab l e  o f s e l f-p r e s e r vati o n  d u e  to  ag e ,

p h ys i c al  o r  m e n tal  d i s ab i l i ty,  o r  b e c au s e  o f s e c u r i ty m e a s u r e s
n o t u n d e r  th e  o c c u p an ts ’  c o n tr o l .  [ 1 01 ,  2 0 2 1 ]

3 . 3 . 3 9 . 8  Industrial Occupancy.    An  o c c u p an c y i n  wh i c h  p r o d ‐
u c ts  ar e  m an u fa c tu r e d  o r  i n  wh i c h  p r o c e s s i n g,  as s e m b l i n g ,

m i x i n g,  p a c ka gi n g,  fnishing,  d e c o r ati n g ,  o r  r e p a i r  o p e r a‐
ti o n s  ar e  c o n d u c te d .  [ 1 01 ,  2 0 2 1 ]

3 . 3 . 3 9 . 9  Mercantile Occupancy.    An  o c c u p an c y u s e d  fo r  th e
d i s p l ay an d  s a l e  o f m e r c h an d i s e .  [ 1 01 ,  2 0 2 1 ]

3 . 3 . 3 9 . 1 0  Residential Board and Care Occupancy.    An  o c c u ‐
p an c y u s e d  fo r  l o d gi n g a n d  b o a r d i n g o f fo u r  o r  m o r e  r e s i ‐

d e n ts ,  n o t r e l a te d  b y b l o o d  o r  m ar r i a ge  to  th e  o wn e r s  o r
o p e r ato r s ,  fo r  th e  p u r p o s e  o f p r o vi d i n g p e r s o n al  c a r e  s e r v‐

i c e s .  [ 1 01 ,  2 0 2 1 ]

3 . 3 . 3 9 . 1 1  Residential Occupancy.    An  o c c u p an c y th at
p r o vi d e s  s l e e p i n g a c c o m m o d ati o n s  fo r  p u r p o s e s  o th e r  th an

h e a l th  c ar e  o r  d e te n ti o n  an d  c o r r e c ti o n al .  [ 1 01 ,  2 0 2 1 ]

3 . 3 . 3 9 . 1 2  Storage Occupancy.    An  o c c u p an c y u s e d  p r i m ar i l y
fo r  th e  s to r a ge  o r  s h e l te r i n g o f g o o d s ,  m e r c h an d i s e ,  p r o d ‐

u c ts ,  o r ve h i c l e s .  [ 1 01 ,  2 0 2 1 ]

3 . 3 . 4 0  O c c up an c y Classifcation.    T h e  s ys te m  o f defning  th e
p r e d o m i n a n t o p e r a ti n g c h ar a c te r i s ti c  o f a p o r ti o n  o f a b u i l d i n g
o r  p l an t fo r  p u r p o s e s  o f ap p l yi n g  r e l e va n t s e c ti o n s  o f th i s  c o d e .

3 . 3 . 4 0 . 1  Outdoor Occupancy Classifcation.    T h e  s ys te m  o f
defning  th e  p r e d o m i n an t o p e r a ti n g c h a r ac te r i s ti c  o f a n

o u td o o r  o p e r a ti o n  th a t i s  n o t e n c l o s e d  i n  a  b u i l d i n g o r  s h e l ‐
te r  fo r  p u r p o s e s  o f ap p l yi n g  r e l e van t s e c ti o n s  o f th i s  c o d e .
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3 . 3 . 4 1 *  O p e rati n g U n i t ( Ve s s e l )  o r P ro c e s s  U n i t ( Ve s s e l ) .    T h e
e q u i p m e n t i n  wh i c h  a  u n i t o p e r a ti o n  o r  u n i t p r o c e s s  i s  c o n d u c ‐

te d .  (See also 3. 3. 56,  Unit Operation or Unit Process. )

3 . 3 . 4 2  O p e rati o n s .    A g e n e r al  te r m  th at i n c l u d e s ,  b u t i s  n o t
l i m i te d  to ,  th e  u s e ,  tr a n s fe r,  s to r ag e ,  a n d  p r o c e s s i n g o f l i q u i d s .

3 . 3 . 4 3 *  P i e r.    A s tr u c tu r e ,  u s u al l y o f g r e ate r  l e n g th  th a n  wi d th
an d  p r o j e c ti n g fr o m  th e  s h o r e  i n to  a  b o d y o f wate r  wi th  d i r e c t
ac c e s s  fr o m  l a n d ,  th at c an  b e  e i th e r  o p e n  d e c k o r  p r o vi d e d

wi th  a  s u p e r s tr u c tu r e .  [ 3 0 7 ,  2 0 2 1 ]

Δ 3 . 3 . 4 4  P re s s ure  Ve s s e l .    A c o n ta i n e r  o r  o th e r  c o m p o n e n t
d e s i g n e d  i n  ac c o r d a n c e  wi th  th e  AS M E  Boiler and Pressure Vessel

Code.  [ 5 2 ,  2 0 1 9 ]

Δ 3 . 3 . 4 5 *  P ro c e s s  o r P ro c e s s i n g.    An  i n te g r ate d  s e q u e n c e  o f
o p e r ati o n s .

3 . 3 . 4 6  P ro te c ti o n  fo r E x p o s u re s .    F i r e  p r o te c ti o n  fo r  s tr u c ‐
tu r e s  o n  p r o p e r ty ad j a c e n t to  l i q u i d  s to r a ge  th a t i s  p r o vi d e d  b y
( 1 )  a p u b l i c  fre  d e p a r tm e n t o r  ( 2 )  a p r i vate  fre  b r i g ad e  m ai n ‐

tai n e d  o n  th e  p r o p e r ty ad j ac e n t to  th e  l i q u i d  s to r ag e ,  e i th e r  o f
wh i c h  i s  c a p ab l e  o f p r o vi d i n g  c o o l i n g  wa te r  s tr e am s  to  p r o te c t
th e  p r o p e r ty ad j a c e n t to  th e  l i q u i d  s to r a ge .

3 . 3 . 4 7  Rac k .    An y c o m b i n ati o n  o f ve r ti c al ,  h o r i z o n tal ,  an d
d i a go n a l  m e m b e r s  th a t s u p p o r ts  s to r e d  m a te r i al s .  [ 1 ,  2 0 2 1 ]

3 . 3 . 4 7 . 1  Rack Bay.    T h at s p ac e  e x te n d i n g  b e twe e n  two  a d j a‐
c e n t ve r ti c a l  u p r i g h ts  i n  th e  l o n gi tu d i n a l  d i r e c ti o n  o f th e

r a c k.

3 . 3 . 4 7 . 2 *  Rack Section.    O n e  o r  m o r e  r ac ks  b o u n d e d  b y
ai s l e s ,  wa l l s ,  o r  b o th .

Δ 3 . 3 . 4 8  Refnery.    A p l an t i n  wh i c h  i g n i ti b l e  (fammable  o r
c o m b u s ti b l e )  l i q u i d s  a r e  p r o d u c e d  o n  a c o m m e r c i al  s c a l e  fr o m

c r u d e  p e tr o l e u m ,  n atu r a l  g as o l i n e ,  o r  o th e r  h yd r o c a r b o n  s o u r ‐
c e s .

3 . 3 . 4 9 *  S afe ty C an .    A l i s te d  c o n tai n e r  o f n o t m o r e  th a n
5 . 3   g al  ( 2 0   L )  c a p ac i ty h avi n g  a  fame  m i ti g ati o n  d e vi c e ,  s u c h  as
a fame  a r r e s te r  i n  e ac h  fll  a n d  p o u r  o p e n i n g o r  e x p a n d e d

m e tal  m e s h  i n  th e  c o n ta i n e r,  an d  h avi n g  a  s p r i n g -c l o s i n g  l i d
an d  s p o u t c o ve r  d e s i g n e d  to  s a fe l y r e l i e ve  i n te r n a l  p r e s s u r e
wh e n  e x p o s e d  to  fre.

N 3 . 3 . 5 0 *  S e c o n d ar y C o n tai n m e n t P i p i n g.    A p i p i n g  s ys te m  th at
i s  e x te r n al  to  an d  s e p ar a te  fr o m  th e  p r i m ar y p i p i n g s ys te m  th at

c a n  b e  te s te d  a n d  m o n i to r e d  fo r  l e aks .

Δ 3 . 3 . 5 1  S o l ve n t D i s ti l l ati o n  U n i t.    An  a p p l i a n c e  th at d i s ti l l s  a n
i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d  to  r e m o ve  c o n ta m ‐

i n an ts  an d  r e c o ve r  th e  l i q u i d .

N 3 . 3 . 5 2  S p i l l  C o n tro l .    A m e th o d  fo r  th e  c o n tr o l  o f an  i g n i ti b l e
(fammable  o r  c o m b u s ti b l e )  l i q u i d  s p i l l .

3 . 3 . 5 3  S tagi n g.    Te m p o r a r y s to r a ge  i n  a p r o c e s s  ar e a  o f l i q u i d s
i n  c o n tai n e r s ,  i n te r m e d i ate  b u l k c o n ta i n e r s ,  an d  p o r tab l e

tan ks .

3 . 3 . 5 4  Tan k .

3 . 3 . 5 4 . 1  Aboveground Tank.    A s to r ag e  ta n k th at i s  i n s tal l e d
ab o ve  g r ad e ,  at gr a d e ,  o r  b e l o w g r ad e  wi th o u t backfll.

3 . 3 . 5 4 . 2 *  Atmospheric Tank.    A s to r ag e  tan k th a t h as  b e e n
d e s i g n e d  to  o p e r ate  at p r e s s u r e s  fr o m  atm o s p h e r i c  th r o u gh

a ga u g e  p r e s s u r e  o f 1 . 0  p s i  ( 6 . 9  kP a )  ( i . e . ,  7 6 0  m m  H g
th r o u g h  8 1 2   m m  H g )  m e as u r e d  at th e  to p  o f th e  tan k.

3 . 3 . 5 4 . 3  Low-Pressure Tank.    F o r  th e  p u r p o s e s  o f th i s  c o d e ,  a
s to r ag e  tan k d e s i g n e d  to  wi th s tan d  a n  i n te r n a l  p r e s s u r e
a b o ve  a g au ge  p r e s s u r e  o f 1 . 0  p s i  ( 6 . 9  kP a)  b u t n o t m o r e

th a n  a ga u g e  p r e s s u r e  o f 1 5  p s i  ( 1 0 3  kP a )  m e a s u r e d  at th e
to p  o f th e  ta n k.

3 . 3 . 5 4 . 4  Portable Tank.    An y ve s s e l  h avi n g  a l i q u i d  c ap ac i ty
o ve r  6 0  ga l  ( 2 3 0  L )  i n te n d e d  fo r  s to r i n g l i q u i d s  a n d  n o t

i n te n d e d  fo r  fxed  i n s tal l ati o n .

3 . 3 . 5 4 . 4 . 1 *  Nonmetallic Portable Tank.    A p o r ta b l e  tan k,  a s
h e r e i n  defned,  c o n s tr u c te d  o f p l as ti c ,  fber,  o r  a m a te r i al

o th e r  th a n  m e tal .

3 . 3 . 5 4 . 5  Secondary Containment Tank.    A ta n k th a t h a s  an
i n n e r  an d  o u te r  wa l l  wi th  an  i n te r s ti ti al  s p ac e  ( an n u l u s )

b e twe e n  th e  wal l s  a n d  th a t h as  a m e a n s  fo r  m o n i to r i n g th e
i n te r s ti ti a l  s p ac e  fo r  a  l e ak.

3 . 3 . 5 4 . 6  Storage Tank.    An y ve s s e l  h avi n g  a l i q u i d  c ap ac i ty
th at e x c e e d s  6 0  g al  ( 2 3 0  L ) ,  i s  i n te n d e d  fo r  fxed  i n s tal l a‐
ti o n ,  an d  i s  n o t u s e d  fo r  p r o c e s s i n g .

3 . 3 . 5 5  Te r m i n al .    T h a t p o r ti o n  o f a p r o p e r ty wh e r e  l i q u i d s  ar e
r e c e i ve d  b y ta n k ve s s e l ,  p i p e l i n e s ,  ta n k c ar,  o r  tan k ve h i c l e  an d

a r e  s to r e d  o r  b l e n d e d  i n  b u l k fo r  th e  p u r p o s e  o f d i s tr i b u ti n g
s u c h  l i q u i d s  b y tan k ve s s e l ,  p i p e l i n e ,  tan k c ar,  ta n k ve h i c l e ,

p o r ta b l e  ta n k,  o r  c o n tai n e r.

3 . 3 . 5 6  U n i t O p e rati o n  o r U n i t P ro c e s s .    A s e g m e n t o f a  p h ys i ‐
c a l  o r  c h e m i c al  p r o c e s s  th a t m i g h t o r  m i g h t n o t b e  i n te gr a te d

wi th  o th e r  s e g m e n ts  to  c o n s ti tu te  th e  m a n u fac tu r i n g  s e q u e n c e .

3 . 3 . 5 7  Vap o r P re s s u re .    T h e  p r e s s u r e ,  m e a s u r e d  i n  p o u n d s
p e r  s q u ar e  i n c h ,  a b s o l u te  ( p s i a) ,  e x e r te d  b y a  l i q u i d ,  a s  d e te r ‐
m i n e d  b y AS T M  D 3 2 3 ,  Standard Test Method for Vapor Pressure of

Petroleum Products (Reid Method).

3 . 3 . 5 8  Vap o r P ro c e s s i n g E q ui p m e n t.    T h o s e  c o m p o n e n ts  o f a
va p o r  p r o c e s s i n g  s ys te m  d e s i gn e d  to  p r o c e s s  vap o r s  o r  l i q u i d s

c a p tu r e d  d u r i n g  tr a n s fe r  o r  flling  o p e r a ti o n s .

3 . 3 . 5 9 *  Vap o r P ro c e s s i n g S ys te m .    A s ys te m  d e s i g n e d  to
c a p tu r e  an d  p r o c e s s  vap o r s  d i s p l a c e d  d u r i n g  tr a n s fe r  o r  flling
o p e r ati o n s  b y u s e  o f m e c h a n i c al  o r  c h e m i c al  m e a n s .

3 . 3 . 6 0 *  Vap o r Re c o ve r y S ys te m .    A s ys te m  d e s i g n e d  to  c ap tu r e
an d  r e tai n ,  wi th o u t p r o c e s s i n g,  vap o r s  d i s p l ac e d  d u r i n g tr a n s ‐

fe r  o r  flling  o p e r a ti o n s .

3 . 3 . 6 1  Vap o r ti gh t.    T h e  ab i l i ty o f a n  e n c l o s u r e  o r  d e vi c e  to
p r e ve n t th e  u n i n te n d e d  r e l e as e  o f fammable  va p o r  a t n o r m al
o p e r ati n g  te m p e r a tu r e  a n d  p r e s s u r e  r a n ge s .

3 . 3 . 6 2  Vaul t.    An  e n c l o s u r e  c o n s i s ti n g  o f fo u r  wal l s ,  a foor,
a n d  a to p  fo r  th e  p u r p o s e  o f c o n tai n i n g a l i q u i d  s to r a ge  ta n k

an d  n o t i n te n d e d  to  b e  o c c u p i e d  b y p e r s o n n e l  o th e r  th an  fo r
i n s p e c ti o n ,  r e p ai r,  o r  m a i n te n an c e  o f th e  vau l t,  th e  s to r a ge
tan k,  o r  r e l ate d  e q u i p m e n t.

3 . 3 . 6 3  Ve n t.

3 . 3 . 6 3 . 1  Emergency Relief Vent.    An  o p e n i n g ,  c o n s tr u c ti o n
m e th o d ,  o r  d e vi c e  th a t wi l l  au to m ati c al l y r e l i e ve  e x c e s s i ve

i n te r n al  p r e s s u r e  d u e  to  a n  e x p o s u r e  fre.
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3 . 3 . 6 3 . 2  Normal Vent.    An  o p e n i n g ,  c o n s tr u c ti o n  m e th o d ,
o r  d e vi c e  th at al l o ws  th e  r e l i e f o f e x c e s s i ve  i n te r n a l  p r e s s u r e
o r  vac u u m  d u r i n g n o r m al  s to r a ge  a n d  o p e r ati o n s .

3 . 3 . 6 4 *  Ve n ti l ati o n .    F o r  th e  p u r p o s e  o f th i s  c o d e ,  m o ve m e n t
o f ai r  th at i s  p r o vi d e d  fo r  th e  p r e ve n ti o n  o f fre  an d  e x p l o s i o n .

3 . 3 . 6 5 *  Ware h o u s e .

3 . 3 . 6 5 . 1  General-Purpose Warehouse.    A s e p a r ate ,  d e tac h e d
b u i l d i n g  o r  p o r ti o n  o f a b u i l d i n g u s e d  o n l y fo r  war e h o u s i n g-
typ e  o p e r a ti o n s  an d  classifed  a s  a  “ s to r a ge  — l o w h a z a r d ”  o r
“ s to r ag e  — o r d i n ar y h az ar d ”  o c c u p an c y b y th e  b u i l d i n g
c o d e  a n d  b y N F PA  1 01 .

3 . 3 . 6 5 . 2 *  Liquid Warehouse.    A s e p ar a te ,  d e ta c h e d  b u i l d i n g ,
an  atta c h e d  b u i l d i n g ,  o r  a p o r ti o n  o f a  b u i l d i n g  u s e d  fo r
war e h o u s i n g -typ e  o p e r ati o n s  fo r  l i q u i d s  i n  q u an ti ti e s  th a t
e x c e e d  th e  m a x i m u m  al l o wab l e  q u a n ti ty ( M AQ) .

3 . 3 . 6 6 *  Wh ar f.    A s tr u c tu r e  at th e  s h o r e l i n e  th at h a s  a  p l a t‐
fo r m  b u i l t al o n g  a n d  p a r al l e l  to  a b o d y o f wa te r  wi th  e i th e r  a n
o p e n  d e c k o r  a s u p e r s tr u c tu r e .  [ 3 0 7 ,  2 0 2 1 ]

C h ap te r  4       Classifcation  o f L i q u i d s

4 . 1  S c o p e .    T h i s  c h ap te r  s h al l  e s tab l i s h  a u n i fo r m  s ys te m  o f
c l as s i fyi n g i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s  fo r

p r o p e r  ap p l i c ati o n  o f th i s  c o d e .

4 . 2  Classifcation  S c h e m e .

4 . 2 . 1  C l as s   I  L i q ui d s .

4 . 2 . 1 . 1    A l i q u i d  wi th  a c l o s e d -c u p  fash  p o i n t b e l o w 1 0 0 ° F
( 3 7 . 8 ° C )  s h al l  b e  d e s i gn a te d  as  a  C l as s  I  l i q u i d  ( i . e . ,  fammable

l i q u i d ) ,  as  d e te r m i n e d  b y th e  te s t p r o c e d u r e s  a n d  ap p ar a tu s  s e t
fo r th  i n  S e c ti o n  4 . 4  an d  a Re i d  vap o r  p r e s s u r e  th at d o e s  n o t

e x c e e d  an  ab s o l u te  p r e s s u r e  o f 4 0  p s i  ( 2 7 6  kP a)  at 1 0 0 ° F
( 3 7 . 8 ° C ) ,  as  d e te r m i n e d  b y AS T M  D 3 2 3 ,  Standard Test Method
for Vapor Pressure of Petroleum Products (Reid Method).

4 . 2 . 1 . 2    C l as s  I  l i q u i d s  s h al l  b e  fu r th e r  subclassifed  i n  a c c o r d ‐
an c e  wi th  th e  fo l l o wi n g:

( 1 ) Class IA Liquid.  A l i q u i d  th a t h as  a fash  p o i n t b e l o w 7 3 ° F
( 2 2 . 8 ° C )  an d  a  b o i l i n g  p o i n t b e l o w 1 0 0 ° F  ( 3 7 . 8 ° C ) .

( 2 ) Class IB Liquid.  A l i q u i d  th a t h as  a  fash  p o i n t b e l o w 7 3 ° F
( 2 2 . 8 ° C )  an d  a  b o i l i n g  p o i n t at o r  a b o ve  1 0 0 ° F  ( 3 7 . 8 ° C ) .

( 3 ) Class IC Liquid.  A l i q u i d  th at h as  a fash  p o i n t at o r  ab o ve
7 3 ° F  ( 2 2 . 8 ° C ) ,  b u t b e l o w 1 0 0 ° F  ( 3 7 . 8 ° C ) .

4 . 2 . 2  C l as s   I I  L i q u i d s .    A l i q u i d  wi th   a c l o s e d - c u p  fash  p o i n t at
o r  ab o ve  1 0 0 ° F  ( 3 7 . 8 ° C )  b u t b e l o w 1 4 0 ° F  ( 6 0 ° C )  s h al l  b e  d e s i g‐

n ate d  a s  a C l as s  I I  l i q u i d  ( i . e . ,  c o m b u s ti b l e  l i q u i d ) ,  as  d e te r ‐
m i n e d  b y th e  te s t p r o c e d u r e s  a n d  a p p a r atu s  s e t fo r th  i n

S e c ti o n   4 . 4 .  

4 . 2 . 3  C l as s   I I I  L i q u i d s .

4 . 2 . 3 . 1    A l i q u i d  wi th  a  c l o s e d -c u p  fash  p o i n t a t o r  ab o ve  1 4 0 ° F
( 6 0 ° C )  s h al l  b e  d e s i g n ate d  a s  a  C l a s s  I I I  l i q u i d  ( i . e . ,  c o m b u s ti ‐

b l e  l i q u i d ) ,  a s  d e te r m i n e d  b y th e  te s t p r o c e d u r e s  a n d  ap p a r atu s
s e t fo r th  i n  S e c ti o n   4 . 4 .

4 . 2 . 3 . 2    C l as s  I I I  l i q u i d s  s h al l  b e  fu r th e r  subclassifed  i n  ac c o r d ‐
an c e  wi th  th e  fo l l o wi n g:

( 1 ) Class IIIA Liquid.  A l i q u i d  th at h as  a fash  p o i n t at o r
a b o ve  1 4 0 ° F  ( 6 0 ° C ) ,  b u t b e l o w 2 0 0 ° F  ( 9 3 ° C ) .

( 2 ) Class IIIB Liquid.  A l i q u i d  th at h a s  a fash  p o i n t a t o r
a b o ve  2 0 0 ° F  ( 9 3 ° C ) .

4 . 3 *  D e te r m i n ati o n  o f B o i l i n g P o i n t ( B P ) .

4 . 3 . 1    F o r  defning  th e  b o i l i n g p o i n t,  atm o s p h e r i c  p r e s s u r e
s h a l l  b e  c o n s i d e r e d  to  b e  a n  a b s o l u te  p r e s s u r e  o f 1 4 . 7  p s i

( 1 0 1 . 4   kP a) .

4 . 3 . 2    F o r  m i x tu r e s  th at d o  n o t h ave  a c o n s tan t b o i l i n g p o i n t,
th e  2 0  p e r c e n t e vap o r ate d  p o i n t o f a d i s ti l l a ti o n  p e r fo r m e d  i n
ac c o r d an c e  wi th  AS T M  D 8 6 ,  Standard Test Method for Distillation

of Petroleum Products at Atmospheric Pressure,  s h a l l  b e  c o n s i d e r e d
to  b e  th e  b o i l i n g p o i n t.

4 . 4  D e te r m i n ati o n  o f Fl as h  P o i n t ( FP ) .    T h e  fash  p o i n t o f a
l i q u i d  s h al l  b e  d e te r m i n e d  ac c o r d i n g to  th e  m e th o d s  specifed
i n  4 . 4 . 1  th r o u gh  4 . 4 . 4 .

4 . 4 . 1    E x c e p t a s  specifed  i n  4 . 4 . 1 . 1 ,  th e  fash  p o i n t o f a  l i q u i d
h avi n g  a  vi s c o s i ty b e l o w 5 . 5  c e n ti S to ke s  at 1 0 4 ° F  ( 4 0 ° C )  o r

b e l o w 9 . 5  c e n ti S to ke s  at 7 7 ° F  ( 2 5 ° C )  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 5 6 ,  Standard Test Method for Flash Point
by Tag Closed Cup Tester.

4 . 4 . 1 . 1    C u t-b ac k as p h al ts ,  l i q u i d s  th at te n d  to  fo r m  a  s u r fa c e
flm,  an d  l i q u i d s  th at c o n tai n  s u s p e n d e d  s o l i d s  s h a l l  n o t b e

te s te d  i n  ac c o r d a n c e  wi th  AS T M  D 5 6 ,  Standard Test Method for
Flash Point by Tag Closed Cup Tester,  e ve n  i f th e y o th e r wi s e  m e e t
th e  vi s c o s i ty c r i te r i a.

4 . 4 . 1 . 2    S u c h  l i q u i d s  a s  s tate d  i n  4 . 4 . 1 . 1  s h a l l  b e  te s te d  i n
ac c o r d an c e  wi th  4 . 4 . 2 .

4 . 4 . 2    T h e  fash  p o i n t o f a l i q u i d  h avi n g  a  vi s c o s i ty o f 5 . 5  c e n ti ‐
S to ke s  o r  m o r e  at 1 0 4 ° F  ( 4 0 ° C )  o r  9 . 5  c e n ti S to ke s  o r  m o r e  at

7 7 ° F  ( 2 5 ° C )  o r  a fash  p o i n t o f 2 0 0 ° F  ( 9 3 . 4 ° C )  o r  h i g h e r  s h a l 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 3 ,  Standard Test
Methods for Flash Point by Pensky-Martens Closed Cup Tester.

4 . 4 . 3    As  a n  al te r n a ti ve ,  AS T M  D 3 2 7 8 ,  Standard Test Methods for
Flash Point of Liquids by Small Scale Closed-Cup Apparatus,  s h a l l  b e

p e r m i tte d  to  b e  u s e d  fo r  p a i n ts ,  e n am e l s ,  l ac q u e r s ,  va r n i s h e s ,
an d  r e l ate d  p r o d u c ts  an d  th e i r  c o m p o n e n ts  th a t h ave  fash
p o i n ts  b e twe e n  3 2 ° F  ( 0 ° C )  an d  2 3 0 ° F  ( 1 1 0 ° C )  an d  vi s c o s i ti e s

b e l o w 1 5 0  S to ke s  a t 7 7 ° F  ( 2 5 ° C ) .

4 . 4 . 4    As  an  al te r n a ti ve ,  AS T M  D 3 8 2 8 ,  Standard Test Methods for
Flash Point by Small Scale Closed Cup Tester,  s h a l l  b e  p e r m i tte d  to

b e  u s e d  fo r  m a te r i al s  o th e r  th an  th o s e  fo r  wh i c h  AS T M  D 3 2 7 8
i s  specifcally r e q u i r e d .

C h ap te r 5    G e n e ral  Re q u i re m e n ts  ( Re s e r ve d )
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C h ap te r 6    Fi re  an d  E x p l o s i o n  P re ve n ti o n  an d  Ri s k C o n tro l

6 . 1 *  S c o p e .    T h i s  c h ap te r  s h a l l  a p p l y to  th e  h az ar d s  a s s o c i a te d
wi th  s to r ag e ,  p r o c e s s i n g ,  h an d l i n g ,  an d  u s e  o f i g n i ti b l e  (fam‐
mable  o r  c o m b u s ti b l e )  l i q u i d s .  T h i s  c h a p te r  s h al l  al s o  a p p l y
wh e n  specifcally r e fe r e n c e d  b y a n o th e r  c h ap te r.

Δ 6 . 2  Defnitions  Specifc  to  C h ap te r  6 .  ( Re s e r ve d )

6 . 3 *  M an age m e n t o f Fi re  an d  E x p l o s i o n  H az ard s .    T h i s  c h ap ‐
te r  s h a l l  a p p l y to  th e  m an a ge m e n t m e th o d o l o gy u s e d  to  i d e n ‐

ti fy,  e val u ate ,  an d  c o n tr o l  th e  h az ar d s  i n vo l ve d  i n  th e
p ro c e s s i n g a n d  h a n d l i n g o f i g n i ti b l e  (fammable  o r  c o m b u s ti ‐
b l e )  l i q u i d s .  T h e s e  h az ar d s  i n c l u d e ,  b u t ar e  n o t l i m i te d  to ,

p re p a r ati o n ,  s e p ar a ti o n ,  purifcation,  a n d  c h an g e  o f s tate ,
e n e r gy c o n te n t,  o r  c o m p o s i ti o n .

6 . 4  H az ard s  An al ys i s .

6 . 4 . 1  G e n e ral .    O p e r a ti o n s  i n vo l vi n g i gn i ti b l e  (fammable  o r
c o m b u s ti b l e )  l i q u i d s  s h al l  b e  r e vi e we d  to  e n s u r e  th at fre  an d
e x p l o s i o n  h a z a r d s  a r e  a d d r e s s e d  b y fre  p r e ve n ti o n ,  fre

c o n tr o l ,  an d  e m e r g e n c y a c ti o n  p l a n s ,  e x c e p t as  p r o vi d e d  i n
6 . 4 . 1 . 1 .

6 . 4 . 1 . 1    T h e  r e q u i r e m e n t i n  6 . 4 . 1  s h a l l  n o t a p p l y to  th e  fo l l o w‐
i n g :

( 1 ) O p e r ati o n s  wh e r e  l i q u i d s  a r e  u s e d  s o l e l y fo r  o n -s i te
c o n s u m p ti o n  as  fu e l s .

( 2 ) O p e r a ti o n s  wh e r e  C l as s  I I  o r  C l a s s  I I I  l i q u i d s  [ F P  ≥  1 0 0 ° F
( 3 7 . 8 ° C ) ]  ar e  s to r e d  i n  atm o s p h e r i c  ta n ks  o r  tr a n s fe r r e d

at te m p e r a tu r e s  b e l o w th e i r  fash  p o i n ts .
( 3 ) M e r c an ti l e  o c c u p a n c i e s ,  c r u d e  p e tr o l e u m  e x p l o r ati o n ,

d r i l l i n gs ,  an d  we l l  s e r vi c i n g  o p e r a ti o n s ,  a n d  n o r m al l y
u n o c c u p i e d  fa c i l i ti e s  i n  r e m o te  l o c a ti o n s .

6 . 4 . 1 . 2  E n gi n e e ri n g E val u ati o n .

6 . 4 . 1 . 2 . 1 *    T h e  e x te n t o f fre  p r e ve n ti o n  an d  c o n tr o l  th at i s
p ro vi d e d  s h al l  b e  d e te r m i n e d  i n  c o n s u l tati o n  wi th  th 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  b y m e a n s  o f an  e n g i n e e r i n g  e val u a ti o n  o f

th e  o p e r ati o n  a n d  ap p l i c a ti o n  o f s o u n d  fre  p r o te c ti o n  an d
p ro c e s s  e n gi n e e r i n g  p r i n c i p l e s .

6 . 4 . 1 . 2 . 2    An  e n g i n e e r i n g e va l u a ti o n  s h al l  i n c l u d e ,  b u t n o t b e
l i m i te d  to ,  th e  fo l l o wi n g :

( 1 ) An a l ys i s  o f th e  fre  an d  e x p l o s i o n  h az ar d s  o f th e  o p e r a‐
ti o n

( 2 ) An a l ys i s  o f e m e r g e n c y r e l i e f fr o m  p r o c e s s  ve s s e l s ,  taki n g
i n to  c o n s i d e r a ti o n  th e  p r o p e r ti e s  o f th e  m ate r i a l s  u s e d

a n d  th e  fre  p r o te c ti o n  a n d  c o n tr o l  m e as u r e s  take n
( 3 ) An a l ys i s  o f a p p l i c ab l e  fa c i l i ty d e s i g n  r e q u i r e m e n ts  i n

C h ap te r s  1 7 ,  1 8 ,  1 9 ,  2 8 ,  an d  2 9
( 4 ) An a l ys i s  o f a p p l i c a b l e  r e q u i r e m e n ts  fo r  l i q u i d  h a n d l i n g ,

tr a n s fe r,  a n d  u s e ,  as  c o ve r e d  i n  C h ap te r s  1 7 ,  1 8 ,  1 9 ,  2 8 ,
an d  2 9

( 5 ) An a l ys i s  o f l o c al  c o n d i ti o n s ,  s u c h  as  e x p o s u r e  to  a n d  fr o m
ad j a c e n t p r o p e r ti e s  an d  e x p o s u r e  to  foods,  e ar th q u ake s ,

a n d  wi n d s to r m s
( 6 ) An a l ys i s  o f th e  e m e r g e n c y r e s p o n s e  c ap ab i l i ti e s  o f th e

l o c a l  e m e r ge n c y s e r vi c e s

N 6 . 4 . 1 . 2 . 3    E x p l o s i o n  h az ar d s  s h a l l  b e  e va l u a te d ,  at a m i n i m u m ,
i f a n y o f th e  fo l l o wi n g  c o n d i ti o n s  e x i s t:

( 1 ) C l a s s  I A l i q u i d s  [ F P  <  7 3⁰F  ( 2 2 . 8⁰C )  a n d  B P  <  1 0 0⁰F
( 3 7 . 8⁰C ) ]  ar e  s to r e d  i n  c o n tai n e r s  l a r ge r  th an  1  g al  ( 4  L )
o r  i n  q u a n ti ti e s  e x c e e d i n g th e  M AQ

( 2 ) C l a s s  I  l i q u i d s  [ F P  < 1 0 0⁰F  ( 3 7 . 8⁰C ) ]  a r e  h an d l e d ,  tr a n s fe r ‐
r e d ,  o r  u s e d  i n  q u an ti ti e s  e x c e e d i n g  th e  M AQ

( 3 ) C l a s s  I I  o r  C l as s  I I I  l i q u i d s  [ F P  ≥ 1 0 0⁰F  ( 3 7 . 8⁰C ) ]  ar e
h a n d l e d ,  tr a n s fe r r e d ,  o r  u s e d  at q u an ti ti e s  e x c e e d i n g th e

M AQ at te m p e r atu r e s  at o r  ab o ve  th e i r  fash  p o i n t o r
ab o ve  atm o s p h e r i c  p r e s s u r e

( 4 ) C l a s s  I I  o r  C l as s  I I I  l i q u i d s  [ F P  ≥ 1 0 0⁰F  ( 3 7 . 8⁰C ) ]  a r e
h an d l e d ,  tr a n s fe r r e d ,  o r  u s e d  fo r  o p e r a ti o n s  a t te m p e r a‐
tu r e s  a t o r  ab o ve  th e i r  b o i l i n g p o i n t i n  a n y q u a n ti ty

( 5 ) Ru n awa y r e a c ti o n s  o r  c r e ati o n  o f i g n i ti b l e  vap o r s  c a n
o c c u r  b e c au s e  o f n o r m al  m i x i n g o p e r a ti o n s

( 6 ) I g n i ti b l e  l i q u i d s  c a n  e n te r  i n  c o n ta c t wi th  i n c o m p ati b l e
m a te r i al  u n d e r  ab n o r m al  c o n d i ti o n s

N 6 . 4 . 1 . 2 . 4    Wh e r e  a n  e x p l o s i o n  h az ar d  i s  d e te r m i n e d  to  e x i s t b y
th e  e val u a ti o n  i n  6 . 4 . 1 . 2 ,  e x p l o s i o n  p r o te c ti o n  s h al l  b e  p r o vi ‐

d e d  i n  a c c o r d a n c e  wi th  S e c ti o n   6 . 8 .

6 . 4 . 1 . 3 *    S to r ag e ,  p r o c e s s i n g ,  h a n d l i n g ,  a n d  u s e  o f C l as s  I I  an d
C l a s s  I I I  l i q u i d s  [ F P  ≥  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  h e ate d  at o r  ab o ve  th e i r
fash  p o i n ts  s h al l  fo l l o w th e  r e q u i r e m e n ts  fo r  C l a s s  I  l i q u i d s  [ F P
<  1 0 0 ° F  ( 3 7 . 8 ° C ) ] ,  u n l e s s  a n  e n g i n e e r i n g e va l u ati o n  c o n d u c te d

i n  a c c o r d a n c e  wi th  C h ap te r  6  justifes  fo l l o wi n g th e  r e q u i r e ‐
m e n ts  fo r  s o m e  o th e r  l i q u i d  c l as s .

6 . 4 . 2  M an age m e n t o f C h an ge .    T h e  h a z a r d s  an al ys i s  s h al l  b e
r e p e ate d  wh e n e ve r  th e  h a z a r d s  l e a d i n g  to  a fre  o r  e x p l o s i o n
c h a n ge  signifcantly.  C o n d i ti o n s  th at m i gh t r e q u i r e  r e p e ati n g  a

r e vi e w s h a l l  i n c l u d e ,  b u t ar e  n o t l i m i te d  to ,  th e  fo l l o wi n g :

( 1 ) Wh e n  c h an g e s  o c c u r  i n  th e  m ate r i al s  i n  p r o c e s s
( 2 ) Wh e n  c h an g e s  o c c u r  i n  p r o c e s s  e q u i p m e n t
( 3 ) Wh e n  c h an g e s  o c c u r  i n  p r o c e s s  c o n tr o l
( 4 ) Wh e n  c h a n ge s  o c c u r  i n  o p e r ati n g  p r o c e d u r e s  o r  a s s i gn ‐

m e n ts

6 . 5  C o n tro l  o f I gn i ti o n  S o u rc e s .

6 . 5 . 1  G e n e ral .    P r e c au ti o n s  s h al l  b e  take n  to  p r e ve n t th e  i g n i ‐
ti o n  o f fammable  vap o r s  b y s o u r c e s  s u c h  a s  th e  fo l l o wi n g :

( 1 ) O p e n  fames
( 2 ) L i g h tn i n g
( 3 ) H o t s u r fa c e s
( 4 ) Ra d i a n t h e a t
( 5 ) S m o ki n g
( 6 ) C u tti n g a n d  we l d i n g
( 7 ) S p o n tan e o u s  i g n i ti o n
( 8 ) * F r i c ti o n al  h e a t o r  s p ar ks
( 9 ) S tati c  e l e c tr i c i ty

( 1 0 ) E l e c tr i c al  s p ar ks
( 1 1 ) S tr ay c u r r e n ts
( 1 2 ) O ve n s ,  fu r n ac e s ,  an d  h e a ti n g e q u i p m e n t

6 . 5 . 2  S m o k i n g.    S m o ki n g s h a l l  b e  p e r m i tte d  o n l y i n  d e s i g n a‐
te d  a n d  identifed  ar e a s .

6 . 5 . 3 *  H o t Wo rk .

6 . 5 . 3 . 1    We l d i n g,  c u tti n g ,  a n d  s i m i l ar  s p ar k-p r o d u c i n g  o p e r a‐
ti o n s  s h al l  n o t b e  p e r m i tte d  i n  ar e a s  c o n ta i n i n g C l as s  I  l i q u i d s
[ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  u n ti l  a wr i tte n  p e r m i t a u th o r i z i n g  s u c h

wo r k h as  b e e n  i s s u e d .

6 . 5 . 3 . 2    T h e  p e r m i t s h a l l  b e  i s s u e d  b y a  p e r s o n  i n  au th o r i ty
fo l l o wi n g  i n s p e c ti o n  o f th e  ar e a  to  e n s u r e  th at p e r m i t r e q u i r e ‐

m e n ts  h ave  b e e n  i m p l e m e n te d  an d  wi l l  b e  fo l l o we d  u n ti l  th e
j o b  i s  c o m p l e te d .
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6 . 5 . 4  S tati c  E l e c tri c i ty.

N 6 . 5 . 4 . 1 *    T h e  p r e ve n ti o n  o f e l e c tr o s ta ti c  i g n i ti o n  s h al l  a p p l y
wh e n  e i th e r  o f th e  fo l l o wi n g ar e  tr an s fe r r e d ,  h an d l e d ,  o r  u s e d :

( 1 ) C l a s s   I  l i q u i d s  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]
( 2 ) C l a s s  I I  o r  C l a s s  I I I  l i q u i d s  [ F P  ≥  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  a t o r

a b o ve  th e i r  fash  p o i n ts

6 . 5 . 4 . 2    Al l  e q u i p m e n t s u c h  a s  tan ks ,  m ac h i n e r y,  an d  p i p i n g
s h a l l  b e  d e s i g n e d  an d  o p e r ate d  to  l i m i t th e  g e n e r ati o n  o f s ta ti c
e l e c tr i c i ty.

Δ 6 . 5 . 4 . 3    Al l  m e tal l i c  e q u i p m e n t s u c h  as  ta n ks ,  m ac h i n e r y,  an d
p i p i n g  s h a l l  b e  b o n d e d  a n d  gr o u n d e d .

Δ 6 . 5 . 4 . 3 . 1    T h e  b o n d  a n d  g r o u n d  s h a l l  b e  e i th e r  p h ys i c al l y
ap p l i e d  o r  i n h e r e n tl y p r e s e n t b y th e  n a tu r e  o f th e  i n s tal l a ti o n .

Δ 6 . 5 . 4 . 3 . 2    An y e l e c tr i c al l y i s o l ate d  s e c ti o n  o f m e tal l i c  p i p i n g  o r
e q u i p m e n t s h al l  b e  b o n d e d  a n d  g r o u n d e d .

6 . 5 . 4 . 4 *    Al l  n o n m e ta l l i c  c o n tai n e r s ,  e q u i p m e n t,  an d  p i p i n g
s h a l l  b e  d e s i g n e d  a n d  o p e r a te d  to  p r e ve n t e l e c tr o s tati c  i gn i ti o n
wh e r e  th e  p o te n ti al  fo r  a n  i g n i ti b l e  m i x tu r e  e x i s ts .

6 . 5 . 5  E l e c tri c al  S ys te m s .    D e s i g n ,  s e l e c ti o n ,  a n d  i n s tal l ati o n  o f
e l e c tr i c a l  wi r i n g an d  e l e c tr i c a l  u ti l i z ati o n  e q u i p m e n t s h a l l  m e e t
th e  r e q u i r e m e n ts  o f C h ap te r   7 .

6 . 6  D e te c ti o n  an d  Al ar m  S ys te m s  an d  P ro c e d u re s .

6 . 6 . 1 *    An  ap p r o ve d  m e a n s  s h al l  b e  p r o vi d e d  fo r  p r o m p t n o ti ‐
fcation  o f fre  o r  o th e r  e m e r g e n c y to  th o s e  identifed  i n  th e
e m e r g e n c y a c ti o n  p l an  i n  a c c o r d a n c e  wi th  S e c ti o n   6 . 9 .

6 . 6 . 2    T h o s e  a r e as ,  i n c l u d i n g b u i l d i n g s ,  wh e r e  a  p o te n ti al
e x i s ts  fo r  a C l a s s  I  l i q u i d  [fash  p o i n t <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  s p i l l
s h a l l  b e  m o n i to r e d  a s  a p p r o p r i a te .  T h e  fo l l o wi n g  m e th o d s  s h a l l
b e  p e r m i tte d  to  b e  u s e d :

( 1 ) P e r s o n n e l  o b s e r va ti o n  o r  p a tr o l
( 2 ) P r o c e s s -m o n i to r i n g  e q u i p m e n t th at wo u l d  i n d i c ate  a  s p i l l

o r  l e ak c o u l d  h ave  o c c u r r e d
( 3 ) P r o vi s i o n  o f g as  d e te c to r s  to  c o n ti n u o u s l y m o n i to r  th e

ar e a wh e r e  fac i l i ti e s  ar e  u n a tte n d e d

6 . 7  Fi re  P ro te c ti o n  an d  Fi re  S u p p re s s i o n  S ys te m s .

6 . 7 . 1 *    T h i s  s e c ti o n  identifes  r e c o g n i z e d  fre  p r o te c ti o n  an d
fre  s u p p r e s s i o n  s ys te m s  an d  m e th o d s  u s e d  to  p r e ve n t o r  m i n i ‐
m i z e  th e  l o s s  fr o m  fre  o r  e x p l o s i o n  i n  i g n i ti b l e  (fammable  o r
c o m b u s ti b l e )  l i q u i d -p r o c e s s i n g fac i l i ti e s .  T h e  a p p l i c a ti o n  o f
o n e  o r  a c o m b i n ati o n  o f th e s e  s ys te m s  a n d  m e th o d s  a s  we l l  a s
th e  u s e  o f fre-resistive  m ate r i al 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  S e c ti o n s  6 . 3  an d  6 . 4 .

6 . 7 . 2    A r e l i ab l e  wate r  s u p p l y o r  o th e r  s u i ta b l e  fre  c o n tr o l
age n t s h al l  b e  avai l ab l e  i n  p r e s s u r e  a n d  q u a n ti ty to  m e e t th e
fre  d e m a n d s  i n d i c ate d  b y th e  specifc  h az ar d s  o f l i q u i d s -
p r o c e s s i n g o p e r a ti o n s ,  s to r ag e ,  o r  e x p o s u r e .

6 . 7 . 3 *    P e r m an e n t c o n n e c ti o n s  b e twe e n  th e  fre  wa te r  s ys te m
an d  an y p r o c e s s  s ys te m  s h a l l  b e  p r o h i b i te d ,  to  p r e ve n t c o n tam i ‐
n a ti o n  o f fre  wate r  wi th  p r o c e s s  fuids.

6 . 7 . 4    Wh e r e  r e q u i r e d  b y th i s  c h a p te r,  h yd r an ts ,  wi th  o r  wi th ‐
o u t fxed  m o n i to r  n o z z l e s ,  s h a l l  b e  p r o vi d e d  i n  ac c o r d an c e  wi th
N F PA 2 4 .  T h e  n u m b e r  a n d  p l ac e m e n t s h al l  d e p e n d  o n  th e
h az ar d s  o f th e  fa c i l i ty.

6 . 7 . 5    Wh e r e  th e  n e e d  i s  i n d i c a te d  b y th e  h a z a r d s  o f i g n i ti b l e
(fammable  o r  c o m b u s ti b l e )  l i q u i d  p r o c e s s i n g ,  s to r ag e ,  o r
e x p o s u r e  a s  d e te r m i n e d  b y S e c ti o n  6 . 4 ,  fxed  p r o te c ti o n  s h a l l

b e  p r o vi d e d .

Δ 6 . 7 . 6 *    Wh e r e  p r o vi d e d ,  fre  c o n tr o l  s ys te m s  s h a l l  b e  d e s i gn e d ,
i n s ta l l e d ,  an d  m a i n tai n e d  i n  a c c o r d a n c e  wi th  th e  fo l l o wi n g

N F PA s tan d a r d s ,  as  ap p l i c a b l e :

( 1 ) N F PA  1 1
( 2 ) N F PA  1 2
( 3 ) N F PA  1 2 A
( 4 ) N F PA  1 3
( 5 ) N F PA  1 5
( 6 ) N F PA  1 7
( 7 ) N F PA  7 5 0
( 8 ) N F PA  7 7 0
( 9 ) N F PA  2 0 0 1

6 . 7 . 7    Wh e r e  r e q u i r e d  b y th i s  c h a p te r,  s ta n d p i p e  an d  h o s e
s ys te m s  s h al l  b e  i n s tal l e d  i n  ac c o r d an c e  wi th  N F PA 1 4  o r  h o s e

c o n n e c ti o n s  fr o m  s p r i n kl e r  s ys te m s  u s i n g c o m b i n a ti o n  s p r a y
an d  s tr a i g h t s tr e a m  n o z z l e s  s h a l l  b e  i n s ta l l e d  i n  a c c o r d a n c e
wi th  N F PA  1 3 .

6 . 7 . 8 *    Wh e r e  r e q u i r e d  b y th i s  c h ap te r,  l i s te d  p o r tab l e  fre
e x ti n g u i s h e r s  s h al l  b e  p r o vi d e d  i n  s u c h  q u a n ti ti e s ,  s i z e s ,  an d

typ e s  as  a r e  n e e d e d  fo r  th e  specifc  h a z a r d s  o f o p e r ati o n  an d
s to r ag e .

6 . 7 . 9    Wh e r e  p r o vi d e d ,  m o b i l e  fo am  ap p ar a tu s  an d  s u p p l i e s  o f
fo am  c o n c e n tr ate  s h al l  b e  a p p r o p r i ate  to  th e  specifc  h a z a r d s .

N 6 . 8  E x p l o s i o n  P ro te c ti o n  S ys te m s .

N 6 . 8 . 1    T h e  ap p l i c a ti o n  o f o n e  o r  a c o m b i n ati o n  o f r e c o g n i z e d
e x p l o s i o n  p r o te c ti o n  an d  e x p l o s i o n  s u p p r e s s i o n  s ys te m s  an d
m e th o d s  u s e d  to  p r e ve n t o r  m i n i m i z e  th e  l o s s  fr o m  e x p l o s i o n

i n  i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d  fa c i l i ti e s ,  a s  we l l
as  th e  u s e  o f fre-resistive  m a te r i al s ,  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 s  6 . 3  a n d  6 . 4 .

N 6 . 8 . 2    Wh e r e  r e q u i r e d  b y th e  e n gi n e e r i n g  e val u ati o n  specifed
i n  6 . 4 . 1 . 2 ,  o r  wh e r e  o th e r wi s e  p r o vi d e d ,  e x p l o s i o n  p r o te c ti o n

s ys te m s  s h al l  i n c o r p o r ate  o n e  o r  m o r e  o f th e  fo l l o wi n g  m e th ‐
o d s  o f p r o te c ti o n :

( 1 ) Defagration  ve n ti n g  i n  ac c o r d an c e  wi th  N F PA  6 8
( 2 ) Defagration  ve n ti n g  th r o u gh  l i s te d  fame-arresting  d e vi ‐

c e s  i n  ac c o r d a n c e  wi th  N F PA  6 8
( 3 ) O x i d a n t c o n c e n tr ati o n  r e d u c ti o n  i n  ac c o r d an c e  wi th

N F PA  6 9
( 4 ) Defagration  p r e s s u r e  c o n tai n m e n t i n  a c c o r d an c e  wi th

N F PA  6 9
( 5 ) Defagration  s u p p r e s s i o n  s ys te m  i n  a c c o r d an c e  wi th

N F PA  6 9
( 6 ) Ap p r o ve d  e n gi n e e r e d  d am ag e -l i m i ti n g  c o n s tr u c ti o n

d e s i g n e d  i n  a c c o r d a n c e  wi th  a va i l ab l e  s ta n d a r d s

6 . 9 *  E m e rge n c y P l an n i n g an d  Trai n i n g.

6 . 9 . 1    A wr i tte n  e m e r g e n c y ac ti o n  p l a n  th at i s  c o n s i s te n t wi th
avai l ab l e  e q u i p m e n t a n d  p e r s o n n e l  s h al l  b e  e s tab l i s h e d  to
r e s p o n d  to  fres  a n d  r e l a te d  e m e r g e n c i e s  a n d  i n c l u d e  th e

fo l l o wi n g :

( 1 ) P r o c e d u r e s  to  b e  fo l l o we d  i n  c as e  o f fre  o r  r e l e as e  o f
l i q u i d s  o r  va p o r s ,  s u c h  a s  s o u n d i n g  th e  al ar m ,  n o ti fyi n g
th e  fre  d e p a r tm e n t,  e vac u a ti n g p e r s o n n e l ,  an d  c o n tr o l ‐
l i n g  an d  e x ti n g u i s h i n g th e  fre
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( 2 ) P r o c e d u r e s  a n d  s c h e d u l e s  fo r  c o n d u c ti n g  d r i l l s  o f th e s e
p r o c e d u r e s

( 3 ) Ap p o i n tm e n t an d  tr a i n i n g  o f p e r s o n n e l  to  c ar r y o u t
as s i g n e d  d u ti e s ,  i n c l u d i n g  r e vi e w at th e  ti m e  o f i n i ti al
as s i g n m e n t,  as  r e s p o n s i b i l i ti e s  o r  r e s p o n s e  ac ti o n s

c h a n ge ,  an d  wh e n e ve r  an ti c i p ate d  d u ti e s  c h a n ge
( 4 ) P r o c e d u r e s  fo r  m ai n te n an c e  a n d  o p e r ati o n  o f ( a)  fre

p r o te c ti o n  e q u i p m e n t an d  s ys te m s ,  ( b )  d r a i n ag e  an d
c o n tai n m e n t s ys te m s ,  a n d  ( c )  d i s p e r s i o n  a n d  ve n ti l a ti o n
e q u i p m e n t an d  s ys te m s

( 5 ) P r o c e d u r e s  fo r  s h u tti n g  d o wn  o r  i s o l ati n g  e q u i p m e n t to
r e d u c e ,  m i ti ga te ,  o r  s to p  th e  r e l e as e  o f l i q u i d  o r  va p o r s ,
i n c l u d i n g  a s s i gn i n g p e r s o n n e l  r e s p o n s i b l e  fo r  m ai n ta i n ‐

i n g  c r i ti c a l  p l an t fu n c ti o n s  o r  s h u td o wn  o f p l a n t p r o c e s s e s
an d  s afe  s ta r t-u p  fo l l o wi n g i s o l a ti o n  o r  s h u td o wn

( 6 ) Al te r n a te  m e as u r e s  fo r  th e  s afe ty o f o c c u p an ts

6 . 9 . 2    P e r s o n n e l  r e s p o n s i b l e  fo r  th e  u s e  a n d  o p e r ati o n  o f fre
p r o te c ti o n  e q u i p m e n t s h a l l  b e  tr a i n e d  i n  th e  u s e  o f th a t e q u i p ‐

m e n t.  Re fr e s h e r  tr ai n i n g  s h a l l  b e  c o n d u c te d  at l e a s t an n u al l y.

6 . 9 . 3    P l an n i n g o f e ffe c ti ve  fre  c o n tr o l  m e as u r e s  s h al l  b e  c o o r ‐
d i n a te d  wi th  l o c a l  e m e r ge n c y r e s p o n s e  a ge n c i e s .

Δ 6 . 9 . 4    P r o c e d u r e s  s h a l l  b e  e s tab l i s h e d  to  p r o vi d e  fo r  s afe  s h u t‐
d o wn  o f o p e r ati o n s  u n d e r  e m e r g e n c y c o n d i ti o n s  an d  fo r  s a fe

s tar t-u p  fo l l o wi n g  c e s s a ti o n  o f e m e r g e n c i e s .

N 6 . 9 . 5    P r o vi s i o n s  s h al l  b e  m ad e  fo r  tr a i n i n g o f p e r s o n n e l  i n
s h u td o wn  an d  s tar t-u p  p r o c e d u r e s ,  an d  i n  a c ti va ti o n ,  u s e ,  an d
d e ac ti vati o n  o f as s o c i ate d  a l ar m s ,  i n te r l o c ks ,  an d  c o n tr o l s .

N 6 . 9 . 6    P r o c e d u r e s  s h al l  a l s o  b e  m ad e  fo r  i n s p e c ti o n  an d  te s ti n g
o f as s o c i ate d  al ar m s ,  i n te r l o c ks ,  a n d  c o n tr o l s .

6 . 9 . 7    T h e  e m e r ge n c y p r o c e d u r e s  s h al l  b e  ke p t r e ad i l y avai l a‐
b l e  i n  th e  o p e r ati n g  ar e a s  an d  s h a l l  b e  u p d a te d  wh e n  c o n d i ‐

ti o n s  c h an g e ,  a s  identifed  i n  6 . 4 . 2 .

6 . 9 . 7 . 1    Wh e r e  p r e m i s e s  a r e  l i ke l y to  b e  u n a tte n d e d  fo r  c o n s i d ‐
e r a b l e  p e r i o d s  o f ti m e ,  a s u m m a r y o f th e  e m e r ge n c y p l an  s h a l l

b e  p o s te d  o r  l o c ate d  i n  a s tr ate gi c  a n d  ac c e s s i b l e  l o c ati o n .

6 . 1 0  I n s p e c ti o n  an d  M ai n te n an c e .

6 . 1 0 . 1    Al l  fre  p r o te c ti o n  e q u i p m e n t s h a l l  b e  p r o p e r l y m a i n ‐
ta i n e d ,  an d  p e r i o d i c  i n s p e c ti o n s  an d  te s ts  s h a l l  b e  d o n e  i n
ac c o r d an c e  wi th  b o th  s tan d a r d  p r ac ti c e  a n d  th e  e q u i p m e n t

m a n u fac tu r e r ’ s  r e c o m m e n d ati o n s .  Wate r-b as e d  fre  p r o te c ti o n
s ys te m s  s h a l l  b e  i n s p e c te d ,  te s te d ,  an d  m ai n ta i n e d  i n  a c c o r d ‐
an c e  wi th  N F PA  2 5 .

6 . 1 0 . 2    M a i n te n an c e  an d  o p e r ati n g  p r a c ti c e s  s h al l  b e  e s ta b ‐
l i s h e d  an d  i m p l e m e n te d  to  p r e ve n t a n d  c o n tr o l  l e a ka ge  an d

s p i l l ag e  o f i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s .

6 . 1 0 . 3    C o m b u s ti b l e  was te  m ate r i al  a n d  r e s i d u e s  i n  o p e r ati n g
a r e as  s h al l  c o m p l y wi th  th e  r e q u i r e m e n ts  i n  6 . 1 0 . 3 . 1  th r o u gh

6 . 1 0 . 3 . 3 .

N 6 . 1 0 . 3 . 1    C o m b u s ti b l e  was te  m ate r i al  s h a l l  b e  ke p t to  a  m i n i ‐
m u m  an d  s to r e d  i n  m e tal  wa s te  r e c e p tac l e s  o r  l i s te d  c o m b u s ti ‐
b l e  was te  r e c e p ta c l e s .

N 6 . 1 0 . 3 . 2 *    Ra gs ,  wi p e s ,  an d  wa s te  wi th  i g n i ti b l e  (fammable  o r
c o m b u s ti b l e )  l i q u i d  r e s i d u e s  s h al l  b e  ke p t to  a m i n i m u m  an d

s to r e d  i n  l i s te d  o i l y was te  r e c e p tac l e s .

N 6 . 1 0 . 3 . 3    Was te  r e c e p tac l e s  i n  o p e r ati n g  ar e a s  s u b j e c t to
6 . 1 0 . 3 . 1  an d  6 . 1 0 . 3 . 2  s h a l l  b e  e m p ti e d  d ai l y.

6 . 1 0 . 4    Gr o u n d  a r e as  ar o u n d  fa c i l i ti e s  wh e r e  l i q u i d s  ar e  s to r e d ,
h a n d l e d ,  o r  u s e d  s h a l l  b e  ke p t fr e e  o f we e d s ,  tr as h ,  o r  o th e r

u n n e c e s s a r y c o m b u s ti b l e  m ate r i a l s .

6 . 1 0 . 5    Ai s l e s  e s tab l i s h e d  fo r  m o ve m e n t o f p e r s o n n e l  s h al l  b e
ke p t c l e a r  o f o b s tr u c ti o n s  to  p e r m i t o r d e r l y e vac u ati o n  an d
r e ad y ac c e s s  fo r  m a n u al  frefghting  ac ti vi ti e s .

6 . 1 1  M an age m e n t o f S e c u ri ty.

6 . 1 1 . 1  S c o p e .

6 . 1 1 . 1 . 1    T h i s  s e c ti o n  s h a l l  ap p l y to  th e  m an a ge m e n t m e th o d ‐
o l o gy u s e d  to  i d e n ti fy,  e va l u ate ,  a n d  c o n tr o l  th e  s e c u r i ty

h a z a r d s  i n vo l ve d  i n  th e  p r o c e s s i n g ,  s to r ag e ,  an d  h an d l i n g  o f
i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s .

6 . 1 1 . 1 . 2    T h e s e  h a z a r d s  i n c l u d e ,  b u t ar e  n o t l i m i te d  to ,  vu l n e r ‐
ab i l i ty to  te r r o r i s t o r  o th e r  m al i c i o u s  attac ks .

6 . 1 1 . 2  G e n e ral .    T h e  m e th o d o l o g y u s e d  s h al l  i n c o r p o r ate  a
r i s k- b a s e d  a p p r o a c h  to  s i te  s e c u r i ty an d  s h al l  h a ve  th e  fo l l o wi n g
o b j e c ti ve s :

( 1 ) Identifcation  an d  e val u ati o n  o f s e c u r i ty r i s ks
( 2 ) E val u ati o n  o f th e  s e c u r i ty p e r fo r m an c e  o f th e  fac i l i ty
( 3 ) E val u ati o n  o f p r o te c ti o n  fo r  e m p l o ye e s ,  th e  fac i l i ty i ts e l f,

th e  s u r r o u n d i n g  c o m m u n i ti e s ,  an d  th e  e n vi r o n m e n t.
( S e e  An n e x   I  fo r  m o r e  d e tai l e d  i n fo r m ati o n . )

6 . 1 1 . 3  Specifc  Re q ui re m e n ts .

6 . 1 1 . 3 . 1    O p e r ati o n s  i n vo l vi n g i gn i ti b l e  (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  r e vi e we d  to  e n s u r e  th at s e c u r i ty vu l n e r a‐

b i l i ti e s  identifed  d u r i n g th e  s e c u r i ty vu l n e r ab i l i ty a s s e s s m e n t
( S VA)  ar e  ad d r e s s e d  i n  a fa c i l i ty s e c u r i ty p r o gr a m ,  wi th  c o r r e ‐
s p o n d i n g  fre  p r e ve n ti o n  a n d  e m e r g e n c y a c ti o n  p l a n s  an d

d r i l l s .

6 . 1 1 . 3 . 2    T h e  b al an c e  o f p h ys i c al ,  e l e c tr o n i c ,  an d  p e r s o n n e l
te c h n i q u e s  u s e d  to  r e s p o n d  to  th e  S VA s h a l l  b e  d e te r m i n e d  b y

m e a n s  o f an  e n g i n e e r i n g  e va l u a ti o n  o f th e  o p e r a ti o n  an d  a p p l i ‐
c a ti o n  o f s o u n d  s e c u r i ty p r i n c i p l e s .  T h i s  e val u ati o n  s h a l l

i n c l u d e ,  b u t n o t b e  l i m i te d  to ,  th e  fo l l o wi n g:

( 1 ) As s e s s i n g o ve r al l  fa c i l i ty
( 2 ) E val u ati n g  vu l n e r ab i l i ti e s
( 3 ) As s e s s i n g th r e ats / c o n s e q u e n c e s
( 4 ) As s e s s i n g p h ys i c a l  fa c to r s / a ttr ac ti ve n e s s
( 5 ) I d e n ti fyi n g  m i ti ga ti o n  fac to r s
( 6 ) C o n d u c ti n g  s e c u r i ty as s e s s m e n t o r  g ap  an al ys i s

6 . 1 1 . 3 . 3    A wr i tte n  e m e r g e n c y a c ti o n  p l a n  th a t i s  c o n s i s te n t
wi th  avai l ab l e  e q u i p m e n t an d  p e r s o n n e l  s h al l  b e  e s tab l i s h e d  to

r e s p o n d  to  fres,  s e c u r i ty,  a n d  r e l a te d  e m e r g e n c i e s .  T h i s  p l a n
s h a l l  i n c l u d e  th e  fo l l o wi n g:

( 1 ) P r o c e d u r e s  to  b e  fo l l o we d  s u c h  a s  i n i ti a ti n g al a r m s ,  n o ti ‐
fyi n g  ap p r o p r i a te  a ge n c i e s ,  e va c u ati n g  p e r s o n n e l ,  an d
c o n tr o l l i n g a n d  e x ti n g u i s h i n g  th e  fre

( 2 ) P r o c e d u r e s  a n d  s c h e d u l e s  fo r  c o n d u c ti n g d r i l l s  o f th e s e
p r o c e d u r e s

( 3 ) Ap p o i n tm e n t a n d  tr a i n i n g  o f p e r s o n n e l  to  c ar r y o u t
a s s i gn e d  d u ti e s

( 4 ) M ai n te n a n c e  o f fre  p r o te c ti o n  a n d  r e s p o n s e  e q u i p m e n t
( 5 ) P r o c e d u r e s  fo r  s h u tti n g  d o wn  o r  i s o l ati n g  e q u i p m e n t to

r e d u c e  th e  r e l e as e  o f l i q u i d
( 6 ) Al te r n a te  m e as u r e s  fo r  th e  s afe ty o f o c c u p an ts
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6 . 1 1 . 3 . 4    Specifc  d u ti e s  o f p e r s o n n e l  s h al l  b e  r e vi e we d  at th e
ti m e  o f i n i ti al  as s i g n m e n t,  as  r e s p o n s i b i l i ti e s  o r  r e s p o n s e
ac ti o n s  c h an g e ,  an d  wh e n e ve r  an ti c i p ate d  d u ti e s  c h a n ge .

6 . 1 1 . 3 . 5    T h e  s e c u r i ty m an a ge m e n t r e vi e w c o n d u c te d  i n
ac c o r d an c e  wi th  th i s  s e c ti o n  s h al l  b e  r e p e a te d  u n d e r  th e
fo l l o wi n g  c o n d i ti o n s :

( 1 ) F o r  a n  i n i ti a l  r e vi e w o f al l  n e w r e l e van t fa c i l i ti e s  a n d  as s e ts
( 2 ) Wh e n  s u b s tan ti al  c h a n ge s  to  th e  th r e a t o r  p r o c e s s  o c c u r
( 3 ) Afte r  a  signifcant s e c u r i ty i n c i d e n t
( 4 ) F o r  p e r i o d i c  r e val i d a ti o n  o f th e  S VA

N 6 . 1 2 *  C o n tai n m e n t,  D rai n age ,  an d  S p i l l  C o n tro l .    I g n i ti b l e
(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  n o t b e  r e l e as e d  i n to  a
s e we r,  s to r m  d r ai n ,  d i tc h ,  d r a i n a ge  c an al ,  l a ke ,  r i ve r,  o r  ti d al
wate r wa y;  u p o n  th e  gr o u n d ,  a s i d e wal k,  a s tr e e t,  o r  a  h i g h way;
o r  i n to  th e  a tm o s p h e r e ,  u n l e s s  s u c h  r e l e as e  i s  p e r m i tte d  b y th e
re l e va n t fe d e r a l ,  s tate ,  an d  l o c a l  go ve r n i n g  r e gu l ati o n s .

N 6 . 1 2 . 1 *  D e s i gn  I n te n t.    T h e  fa c i l i ty s h al l  b e  d e s i gn e d  an d  o p e r ‐
ate d  to  p r e ve n t th e  d i s c h a r ge  o f l i q u i d s  to  p u b l i c  wa te r ways ,
p u b l i c  s e we r s ,  o r  ad j o i n i n g p r o p e r ty as  d e te r m i n e d  b y r e gu l a‐
to r y r e q u i r e m e n ts  an d  th e  r e q u i r e m e n ts  o f S e c ti o n   6 . 1 2 .

N 6 . 1 2 . 2  S p i l l  C o n tro l .    Wh e r e  r e q u i r e d  b y o th e r  c h ap te r s ,  s p i l l
c o n tr o l  s h al l  b e  p r o vi d e d  i n  a c c o r d a n c e  wi th  S e c ti o n   6 . 1 2 .

N 6 . 1 2 . 2 . 1    B u i l d i n g s ,  o r  p o r ti o n s  th e r e o f,  u s e d  fo r  s to r ag e  o f
i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s  i n  i n d i vi d u al
c o n tai n e r s  h avi n g  a c ap ac i ty o f m o r e  th a n  5 5   ga l  ( 2 0 8 . 2   L )  s h a l l
b e  p r o vi d e d  wi th  s p i l l  c o n tr o l  to  p r e ve n t th e  fow o f l i q u i d s  to
ad j o i n i n g a r e as .  [ 4 0 0 : 6 . 2 . 1 . 9 . 2 . 1 ]

N 6 . 1 2 . 2 . 2    Wh e r e  s p i l l  c o n tr o l  i s  r e q u i r e d ,  foors  i n  i n d o o r  l o c a‐
ti o n s  a n d  s i m i l ar  s u r fa c e s  i n  o u td o o r  l o c ati o n s  s h al l  b e
c o n s tr u c te d  to  c o n ta i n  a  s p i l l  fr o m  th e  l ar g e s t s i n g l e  ve s s e l  b y
o n e  o f th e  fo l l o wi n g  m e th o d s :  [ 5 0 0 0 : 3 4 . 3 . 2 . 8 . 2 . 2 ]

( 1 ) L i q u i d ti g h t s l o p e d  o r  r e c e s s e d  foors  i n  i n d o o r  l o c a ti o n s
o r  s i m i l ar  a r e as  i n  o u td o o r  l o c a ti o n s

[ 5 0 0 0 : 3 4 . 3 . 2 . 8 . 2 . 2 ( 1 ) ]
( 2 ) L i q u i d ti gh t foors  i n  i n d o o r  l o c ati o n s  o r  s i m i l a r  ar e as  i n

o u td o o r  l o c a ti o n s  p r o vi d e d  wi th  l i q u i d ti gh t r ai s e d  o r
r e c e s s e d  s i l l s  o r  d i ke s  [ 5 0 0 0 : 3 4 . 3 . 2 . 8 . 2 . 2 ( 2 ) ]

( 3 ) S u m p s  a n d  c o l l e c ti o n  s ys te m s  [ 5 0 0 0 : 3 4 . 3 . 2 . 8 . 2 . 2 ( 3 ) ]
( 4 ) O th e r  a p p r o ve d  s ys te m s

N 6 . 1 2 . 2 . 3    E x c e p t fo r  d r a i n s ,  b o th  o f th e  fo l l o wi n g s h al l  ap p l y:

( 1 ) S o l i d  foors  s h al l  b e  l i q u i d ti g h t.
( 2 ) Wal l s  s h a l l  b e  l i q u i d ti gh t wh e r e  th e y j o i n  th e  foor  an d  fo r

at l e as t 4   i n .  ( 1 0 0   m m )  ab o ve  th e  foor.

N 6 . 1 2 . 2 . 4    M e a n s  s h al l  b e  p r o vi d e d  to  p r e ve n t i gn i ti b l e  (famma‐
ble  o r  c o m b u s ti b l e )  l i q u i d  s p i l l s  fr o m  r u n n i n g  i n to  b as e m e n ts .

N 6 . 1 2 . 3  S e c o n d ar y C o n tai n m e n t.    Wh e r e  r e q u i r e d ,  s e c o n d ar y
c o n tai n m e n t s h a l l  b e  p r o vi d e d  i n  ac c o r d a n c e  wi th  th i s  s e c ti o n .

N 6 . 1 2 . 3 . 1    B u i l d i n g s ,  o r  p o r ti o n s  th e r e o f,  u s e d  to  s to r e  l i q u i d s
wh e r e  th e  c ap ac i ty o f an  i n d i vi d u a l  ve s s e l  e x c e e d s  5 5  g al
( 2 0 8 . 2  L )  o r  th e  a gg r e g ate  c ap ac i ty o f m u l ti p l e  ve s s e l s  e x c e e d s
1 0 0 0  g al  ( 3 7 8 5  L )  s h al l  b e  p r o vi d e d  wi th  s e c o n d ar y c o n tai n ‐
m e n t.

N 6 . 1 2 . 3 . 2 *    Wh e r e  s e c o n d a r y c o n tai n m e n t i s  r e q u i r e d ,  foors  i n
i n d o o r  l o c ati o n s  a n d  s i m i l ar  s u r fa c e s  i n  o u td o o r  l o c ati o n s  s h a l l
b e  c o n s tr u c te d  to  c o n tai n  a  s p i l l  fr o m  th e  l ar g e s t s i n g l e  ve s s e l
b y o n e  o f th e  fo l l o wi n g m e th o d s :

( 1 ) L i q u i d ti gh t s l o p e d  o r  r e c e s s e d  foors  i n  i n d o o r  l o c ati o n s
o r  s i m i l ar  ar e a s  i n  o u td o o r  l o c a ti o n s

( 2 ) L i q u i d ti g h t foors  i n  i n d o o r  l o c a ti o n s  o r  s i m i l ar  a r e as  i n
o u td o o r  l o c a ti o n s  p r o vi d e d  wi th  l i q u i d ti gh t r ai s e d  o r

r e c e s s e d  s i l l s  o r  d i ke s
( 3 ) S u m p s  a n d  c o l l e c ti o n  s ys te m s
( 4 ) O th e r  ap p r o ve d  s ys te m s

N 6 . 1 2 . 3 . 3    Wh e r e  s e c o n d ar y c o n ta i n m e n t i s  p r o vi d e d ,  i t s h a l l
h a ve  a  c a p a c i ty th at i s  n o t l e s s  th a n  th e  l a r ge s t s i n g l e  c o n tai n e r,

i n te r m e d i ate  b u l k c o n ta i n e r,  b u l k c o n ta i n e r,  ve s s e l ,  o r  tan k th a t
c a n  d r ai n  i n to  i t,  p l u s  th e  c ap ac i ty to  c o n tai n  th e  fre  p r o te c ‐
ti o n  wa te r  th at c a n  r e a s o n a b l y b e  e x p e c te d  to  c o n tai n  a  fre

o c c u r r i n g wi th i n  th e  s e c o n d a r y c o n tai n m e n t a r e a,  p l u s  th e
vo l u m e  o c c u p i e d  b y an yth i n g  th at i s ,  o r  c o u l d  b e  s i tti n g i n  th e
c o n tai n m e n t we r e  a s p i l l  to  o c c u r.

N 6 . 1 2 . 4  D rai n age .    I f d r ai n ag e  i s  u s e d  i t s h a l l  m e e t th e  r e q u i r e ‐
m e n ts  o f S e c ti o n   6 . 1 2 .

N 6 . 1 2 . 4 . 1    Wh e r e  a  d r ai n ag e  s ys te m  i s  u s e d  to  r e m o ve  l i q u i d s
fr o m  th e  fre  ar e a,  i t s h al l  d i r e c t l i q u i d  l e akag e  a n d  fre  p r o te c ‐

ti o n  wa te r  to  an  ap p r o ve d  s afe  l o c ati o n  wi th o u t c r e ati n g  a n y
ad d i ti o n al  e x p o s u r e  h a z a r d s .

N 6 . 1 2 . 4 . 2    I f d r ai n ag e  s ys te m s  ar e  c o n n e c te d  to  p u b l i c  o r  p r i va te
s e we r s ,  o r  d i s c h ar g e d  i n to  wa te r ways ,  th e  d r ai n ag e  s ys te m  s h a l l
b e  e q u i p p e d  wi th  tr a p s  an d  s e p ar ato r s .

N 6 . 1 2 . 4 . 3    D r ai n ag e  s ys te m s  s h al l  b e  d e s i gn e d  to  h an d l e  th e
an ti c i p ate d  l i q u i d  fow,  i n c l u d i n g  fre  p r o te c ti o n  wate r.

N 6 . 1 2 . 4 . 4    C u r b s ,  s c u p p e r s ,  o r  s p e c i al  d r ai n ag e  s ys te m s  s h al l  b e
p e r m i tte d  to  b e  u s e d .

N 6 . 1 2 . 4 . 4 . 1    An  o p e n -g r ate d  tr e n c h  ac r o s s  th e  wi d th  o f th e
o p e n i n g  i n s i d e  o f th e  r o o m  th at d r ai n s  to  a  s afe  l o c ati o n  s h a l l

b e  p e r m i tte d  to  b e  u s e d  a s  a n  a l te r n ati ve  to  a s i l l  o r  r a m p .

C h ap te r  7       E l e c tri c al  S ys te m s

7 . 1  S c o p e .    T h i s  c h ap te r  s h a l l  ap p l y to  ar e as  wh e r e  C l as s  I
l i q u i d s  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  ar e  s to r e d ,  h a n d l e d ,  o r  u s e d  an d

to  ar e a s  wh e r e  C l as s   I I  o r  C l as s   I I I  l i q u i d s  [ F P  ≥  1 0 0 ° F  ( 3 7 . 8 ° C ) ]
ar e  s to r e d ,  h an d l e d ,  o r  u s e d  a t o r  ab o ve  th e i r  fash  p o i n ts .

7 . 2  Defnitions  Specifc  to  C h ap te r 7 .  ( Re s e r ve d )

7 . 3  G e n e ral  Re q u i re m e n ts .

7 . 3 . 1    E l e c tr i c al  u ti l i z ati o n  e q u i p m e n t a n d  wi r i n g s h al l  n o t
c o n s ti tu te  a  s o u r c e  o f i g n i ti o n  fo r  a n y i gn i ti b l e  va p o r  th at
m i gh t b e  p r e s e n t u n d e r  n o r m al  o p e r a ti o n  o r  b e c a u s e  o f a s p i l l .

C o m p l i an c e  wi th  7 . 3 . 2  th r o u g h  7 . 3 . 7 . 1  s h al l  b e  d e e m e d  a s
m e e ti n g  th e  r e q u i r e m e n ts  o f th i s  s e c ti o n .

7 . 3 . 2    Al l  e l e c tr i c a l  u ti l i z ati o n  e q u i p m e n t an d  wi r i n g s h al l  b e  o f
a typ e  specifed  b y an d  i n s ta l l e d  i n  ac c o r d a n c e  wi th  NFPA  70.

7 . 3 . 3 *    Ta b l e  7 . 3 . 3  s h al l  b e  u s e d  to  d e l i n e a te  a n d  c l a s s i fy ar e a s
fo r  i n s tal l ati o n  o f e l e c tr i c a l  u ti l i z ati o n  e q u i p m e n t a n d  wi r i n g
u n d e r  n o r m al  o p e r ati n g  c o n d i ti o n s .

7 . 3 . 4    A classifed  a r e a s h al l  n o t e x te n d  b e yo n d  a foor,  wal l ,
r o o f,  o r  o th e r  s o l i d  p ar ti ti o n  th at h a s  n o  o p e n i n g s  wi th i n  th e
classifed  a r e a.

7 . 3 . 5    T h e  d e s i gn a ti o n  o f c l as s e s ,  d i vi s i o n s ,  an d  z o n e s  s h a l l  b e
a s  defned  i n  C h ap te r   5  o f NFPA  70.
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Tab l e   7 . 3 . 3  E l e c tri c al  Are a Classifcations

L o c ati o n

NEC

E xte n t o f Classifed  Are a
C l as s   I ,

D i vi s i o n Z o n e

I n d o o r  e q u i p m e n t i n s ta l l e d  i n
ac c o r d a n c e  wi th  S e c ti o n   7 . 3  wh e r e
fammable  va p o r –a i r  m i x tu r e s  c an
e x i s t u n d e r  n o r m a l  o p e r a ti o n

1 0 T h e  e n ti r e  a r e a  as s o c i ate d  wi th  s u c h  e q u i p m e n t wh e r e  fammable  g a s e s  
o r  va p o r s  a r e  p r e s e n t c o n ti n u o u s l y o r  fo r  l o n g  p e r i o d s  o f ti m e

1 1 Ar e a  wi th i n  5   ft o f an y e d g e  o f s u c h  e q u i p m e n t,  e x te n d i n g  i n  a l l  
d i r e c ti o n s

2 2 Ar e a  b e twe e n  5   ft a n d  8   ft o f a n y e d g e  o f s u c h  e q u i p m e n t,  e x te n d i n g  i n  
a l l  d i r e c ti o n s ;  a l s o ,  s p a c e  u p  to  3   ft a b o ve  foor  o r  g r a d e  l e ve l  wi th i n  

5   ft to  2 5   ft h o r i z o n ta l l y fr o m  a n y e d g e  o f s u c h  e q u i p m e n t*

O u td o o r  e q u i p m e n t o f th e  typ e
c o ve r e d  i n  S e c ti o n   7 . 3  wh e r e
fammable  vap o r –a i r  m i x tu r e s  c a n
e x i s t u n d e r  n o r m a l  o p e r a ti o n

1 0 T h e  e n ti r e  a r e a  a s s o c i a te d  wi th  s u c h  e q u i p m e n t wh e r e  fammable  g a s e s  
o r  va p o r s  a r e  p r e s e n t c o n ti n u o u s l y o r  fo r  l o n g  p e r i o d s  o f ti m e

1 1 Ar e a  wi th i n  3   ft o f a n y e d g e  o f s u c h  e q u i p m e n t,  e x te n d i n g  i n  a l l  
d i r e c ti o n s

2 2 Ar e a  b e twe e n  3   ft a n d  8   ft o f a n y e d g e  o f s u c h  e q u i p m e n t,  e x te n d i n g  i n  
a l l  d i r e c ti o n s ;  a l s o ,  s p a c e  u p  to  3   ft a b o ve  foor  o r  g r a d e  l e ve l  wi th i n  
3   ft to  1 0   ft h o r i z o n ta l l y fr o m  a n y e d g e  o f s u c h  e q u i p m e n t

Tan k  s to r ag e  i n s ta l l a ti o n s  i n s i d e
b u i l d i n g s

1 1 Al l  e q u i p m e n t l o c ate d  b e l o w g r a d e  l e ve l
2 2 An y e q u i p m e n t l o c a te d  at o r  a b o ve  g r a d e  l e ve l

Tan k  — a b o ve  g r o u n d ,  fxed  r o o f 1 0 I n s i d e  fxed-roof ta n k
1 1 Ar e a  i n s i d e  d i ke  wh e r e  d i ke  h e i g h t i s  g r e a te r  th an  th e  d i s ta n c e  fr o m  th e  

tan k  to  th e  d i ke  fo r  m o r e  th a n  5 0   p e r c e n t o f th e  ta n k c i r c u m fe r e n c e
2 2 Wi th i n  1 0   ft fr o m  s h e l l ,  e n d s ,  o r  r o o f o f tan k ;  a l s o ,  a r e a i n s i d e  d i ke  u p  to  

to p  o f d i ke  wa l l
1 0 Ar e a  i n s i d e  o f ve n t p i p i n g  o r  ve n t o p e n i n g
1 1 Wi th i n  5   ft o f o p e n  e n d  o f ve n t,  e x te n d i n g  i n  al l  d i r e c ti o n s
2 2 Ar e a  b e twe e n  5   ft a n d  1 0   ft fr o m  o p e n  e n d  o f ve n t,  e x te n d i n g  i n  a l l  

d i r e c ti o n s

Tan k  — a b o ve  g r o u n d ,  foating  r o o f
 Wi th  fxed  o u te r  r o o f 1 0 Ar e a  b e twe e n  th e  foating  a n d  fxed-roof s e c ti o n s  a n d  wi th i n  th e  s h e l l
 Wi th  n o  fxed  o u te r  r o o f 1 1 Ar e a  a b o ve  th e  foating  r o o f a n d  wi th i n  th e  s h e l l

Tan k  va u l t — i n te r i o r 1 1 E n ti r e  i n te r i o r  vo l u m e ,  i f C l as s   I  l i q u i d s  [ F P <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  a r e  s to r e d  
wi th i n

U n d e r g r o u n d  ta n k fll  o p e n i n g 1 1 An y p i t,  b o x ,  o r  s p a c e  b e l o w g r a d e  l e ve l ,  i f a n y p a r t i s  wi th i n  a  D i vi s i o n  1  
o r  2  o r  Z o n e  1  o r  2  classifed  l o c a ti o n

2 2 U p  to  1 8   i n .  a b o ve  g r a d e  l e ve l  wi th i n  a  h o r i z o n ta l  r a d i u s  o f 1 0   ft fr o m  a  
l o o s e  fll  c o n n e c ti o n  a n d  wi th i n  a  h o r i z o n tal  r a d i u s  o f 5   ft fr o m  a  ti g h t 
fll  c o n n e c ti o n

Ve n t — d i s c h a r g i n g  u p wa r d 1 0 Ar e a  i n s i d e  o f ve n t p i p i n g  o r  o p e n i n g
1 1 Wi th i n  3   ft o f o p e n  e n d  o f ve n t,  e x te n d i n g  i n  al l  d i r e c ti o n s
2 2 Ar e a  b e twe e n  3   ft a n d  5   ft o f o p e n  e n d  o f ve n t,  e x te n d i n g  i n  a l l  d i r e c ti o n s

D r u m  a n d  c o n ta i n e r  flling  — o u td o o r s  o r  
i n d o o r s

1 0 Ar e a  i n s i d e  th e  d r u m  o r  c o n ta i n e r
1 1 Wi th i n  3   ft o f ve n t a n d  fll  o p e n i n g s ,  e x te n d i n g  i n  a l l  d i r e c ti o n s
2 2 Ar e a  b e twe e n  3   ft a n d  5   ft fr o m  ve n t o r  fll  o p e n i n g ,  e x te n d i n g  i n  a l l  

d i r e c ti o n s ;  a l s o ,  u p  to  1 8   i n .  ab o ve  foor  o r  g r a d e  l e ve l  wi th i n  a  
h o r i z o n ta l  r a d i u s  o f 1 0   ft fr o m  ve n t o r  fll  o p e n i n g

P u m p s ,  b l e e d e r s ,  wi th d r a wal  fttings
 I n d o o r 2 2 Wi th i n  5   ft o f a n y e d g e  o f s u c h  d e vi c e s ,  e x te n d i n g  i n  al l  d i r e c ti o n s ;  a l s o ,  

u p  to  3   ft a b o ve  foor  o r  g r a d e  l e ve l  wi th i n  2 5   ft h o r i z o n ta l l y fr o m  a n y 
e d g e  o f s u c h  d e vi c e s

 O u td o o r 2 2 Wi th i n  3   ft o f a n y e d g e  o f s u c h  d e vi c e s ,  e x te n d i n g  i n  al l  d i r e c ti o n s ;  a l s o ,  
u p  to  1 8   i n .  a b o ve  g r a d e  l e ve l  wi th i n  1 0   ft h o r i z o n ta l l y fr o m  a n y e d g e  
o f s u c h  d e vi c e s

P i ts  a n d  s u m p s
 Wi th o u t m e c h a n i c a l  ve n ti l a ti o n 1 1 E n ti r e  a r e a  wi th i n  a  p i t o r  s u m p  i f a n y p ar t i s  wi th i n  a  D i vi s i o n  1  o r  2  o r  

Z o n e  1  o r  2  classifed  l o c a ti o n
 Wi th  a d e q u a te  m e c h a n i c a l  ve n ti l a ti o n 2 2 E n ti r e  a r e a  wi th i n  a  p i t o r  s u m p  i f a n y p ar t i s  wi th i n  a  D i vi s i o n  1  o r  2  o r  

Z o n e  1  o r  2  classifed  l o c a ti o n

(continues)
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Tab l e   7 . 3 . 3   Continued

L o c ati o n

NEC

E xte n t o f Classifed  Are a
C l as s   I ,

D i vi s i o n Z o n e

C o n ta i n i n g  val ve s ,  fttings,  o r  p i p i n g ,
an d  n o t wi th i n  a D i vi s i o n  1  o r  2
o r  Z o n e  1  o r  2  classifed  l o c a ti o n

2 2 E n ti r e  p i t o r  s u m p

D r a i n ag e  d i tc h e s ,  s e p a r ato r s ,
i m p o u n d i n g  b a s i n s

 O u td o o r 2 2 Ar e a  u p  to  1 8  i n .  a b o ve  d i tc h ,  s e p a r a to r,  o r  b a s i n ;  a l s o ,  a r e a  u p  to  1 8   i n .  
ab o ve  g r ad e  wi th i n  1 5   ft h o r i z o n ta l l y fr o m  a n y e d g e

 I n d o o r S a m e  a s  p i ts  a n d  s u m p s

Ta n k ve h i c l e  a n d  ta n k c a r †

 L o a d i n g  th r o u g h  o p e n  d o m e 1 0 Ar e a  i n s i d e  o f th e  tan k
1 1 Wi th i n  3   ft o f e d g e  o f d o m e ,  e x te n d i n g  i n  al l  d i r e c ti o n s
2 2 Ar e a  b e twe e n  3   ft a n d  1 5   ft fr o m  e d g e  o f d o m e ,  e x te n d i n g  i n  a l l  

d i r e c ti o n s
 L o a d i n g  th r o u g h  b o tto m  c o n n e c ti o n s

wi th  atm o s p h e r i c  ve n ti n g
1 0 Ar e a  i n s i d e  o f th e  tan k
1 1 Wi th i n  3   ft o f p o i n t o f ve n ti n g  to  a tm o s p h e r e ,  e x te n d i n g  i n  a l l  d i r e c ti o n s
2 2 Ar e a  b e twe e n  3   ft a n d  1 5   ft fr o m  p o i n t o f ve n ti n g  to  a tm o s p h e r e ,  

e x te n d i n g  i n  a l l  d i r e c ti o n s ;  a l s o ,  u p  to  1 8   i n .  a b o ve  g r a d e  wi th i n  a  
h o r i z o n ta l  r a d i u s  o f 1 0   ft fr o m  p o i n t o f l o a d i n g  c o n n e c ti o n

 L o a d i n g  th r o u g h  c l o s e d  d o m e  wi th
atm o s p h e r i c  ve n ti n g

1 1 Wi th i n  3   ft o f o p e n  e n d  o f ve n t,  e x te n d i n g  i n  a l l  d i r e c ti o n s
2 2 Ar e a  b e twe e n  3   ft a n d  1 5   ft fr o m  o p e n  e n d  o f ve n t,  e x te n d i n g  i n  a l l  

d i r e c ti o n s ;  a l s o ,  wi th i n  3   ft o f e d g e  o f d o m e ,  e x te n d i n g  i n  al l  d i r e c ti o n s
 L o a d i n g  th r o u g h  c l o s e d  d o m e  wi th

va p o r  c o n tr o l
2 2 Wi th i n  3   ft o f p o i n t o f c o n n e c ti o n  o f b o th  fll  a n d  vap o r  l i n e s ,  e x te n d i n g  

i n  a l l  d i r e c ti o n s
 B o tto m  l o a d i n g  wi th  vap o r  c o n tr o l  o r  

an y b o tto m  u n l o a d i n g
2 2 Wi th i n  3   ft o f p o i n t o f c o n n e c ti o n s ,  e x te n d i n g  i n  a l l  d i r e c ti o n s ;  al s o ,  u p  

to  1 8   i n .  a b o ve  g r a d e  wi th i n  a  h o r i z o n ta l  r a d i u s  o f 1 0   ft fr o m  p o i n t o f 
c o n n e c ti o n s

S to r ag e  a n d  r e p a i r  g ar a g e  fo r  tan k
ve h i c l e s

1 1 Al l  p i ts  o r  s p a c e s  b e l o w foor  l e ve l

2 2 Ar e a  u p  to  1 8   i n .  a b o ve  foor  o r  g r a d e  l e ve l  fo r  e n ti r e  s to r a g e  o r  r e p a i r  
g a r ag e

Ga r a g e s  fo r  o th e r  th a n  tan k  ve h i c l e s O r d i n a r y I f th e r e  i s  a n y o p e n i n g  to  th e s e  r o o m s  wi th i n  th e  e x te n t o f a n  o u td o o r  
classifed  l o c a ti o n ,  th e  e n ti r e  r o o m  s h a l l  b e  classifed  th e  s a m e  a s  th e  
ar e a  classifcation  at th e  p o i n t o f th e  o p e n i n g

O u td o o r  d r u m  s to r ag e O r d i n a r y

L i q u i d  s to r ag e  r o o m s  o r  s to r a g e  l o c k e r s  
u s e d  fo r  th e  s to r a g e  o f C l as s   I  l i q u i d s  
[ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]

2 2 E n ti r e  r o o m  o r  l o c ke r

I n d o o r  wa r e h o u s i n g  wh e r e  th e r e  i s  n o
C l a s s   I  l i q u i d  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  
tr a n s fe r

O r d i n a r y I f th e r e  i s  a n y o p e n i n g  to  th e s e  r o o m s  wi th i n  th e  e x te n t o f a n  i n d o o r  
classifed  l o c a ti o n ,  th e  classifed  l o c a ti o n  s h a l l  e x te n d  th r o u g h  th e  
o p e n i n g  to  th e  s a m e  e x te n t as  i f th e  wa l l ,  c u r b ,  o r  p a r ti ti o n  d i d  n o t 
e x i s t

Offce  a n d  r e s t r o o m s O r d i n a r y I f th e r e  i s  a n y o p e n i n g  to  th e s e  r o o m s  wi th i n  th e  e x te n t o f a n  i n d o o r  
classifed  l o c a ti o n ,  th e  r o o m  s h al l  b e  classifed  th e  s a m e  a s  i f th e  wal l ,  
c u r b ,  o r  p a r ti ti o n  d i d  n o t e x i s t

P i e r s  a n d  wh a r ve s S e e  F i g u r e  2 9 . 3 . 2 2 .

F o r  S I  u n i ts ,  1   i n .  =  2 5   m m ;  1   ft =  0 . 3   m .
* T h e  r e l e a s e  o f C l a s s   I  l i q u i d s  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  c a n  g e n e r ate  va p o r s  to  th e  e x te n t th a t th e  e n ti r e  b u i l d i n g ,  a n d  p o s s i b l y a n  ar e a  s u r r o u n d i n g  i t,

s h o u l d  b e  c o n s i d e r e d  a C l as s   I ,  D i vi s i o n  2 ,  o r  Z o n e  2  l o c a ti o n .
† Wh e n  c l as s i fyi n g  e x te n t o f a r e a ,  c o n s i d e r a ti o n  s h o u l d  b e  g i ve n  to  th e  fa c t th a t ta n k c a r s  o r  tan k  ve h i c l e s  c a n  b e  s p o tte d  a t var yi n g  p o i n ts .  T h e r e fo r e ,

th e  e x tr e m i ti e s  o f th e  l o a d i n g  o r  u n l o ad i n g  p o s i ti o n s  s h o u l d  b e  u s e d .
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7 . 3 . 6    T h e  ar e a  classifcations  l i s te d  i n  Tab l e  7 . 3 . 3  a r e  b a s e d  o n
th e  p r e m i s e  th a t al l  a p p l i c a b l e  r e q u i r e m e n ts  o f th i s  c o d e  h a ve

b e e n  m e t;  i f th i s  i s  n o t th e  c a s e ,  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  h ave  th e  a u th o r i ty to  c l a s s i fy th e  e x te n t o f th e  a r e a.

7 . 3 . 7 *    Wh e r e  th e  p r o vi s i o n s  o f 7 . 3 . 1  th r o u g h  7 . 3 . 6  r e q u i r e  th e
i n s ta l l ati o n  o f e l e c tr i c a l  e q u i p m e n t s u i tab l e  fo r  C l a s s  I ,  D i vi s i o n

1  o r  2 ,  o r  Z o n e  1  o r  2  l o c a ti o n s ,  o r d i n a r y e l e c tr i c al  e q u i p m e n t,
i n c l u d i n g  s wi tc h g e ar,  s h al l  b e  p e r m i tte d  to  b e  u s e d  i f i n s tal l e d
i n  a  r o o m  o r  e n c l o s u r e  th at i s  m ai n ta i n e d  u n d e r  p o s i ti ve  p r e s ‐

s u r e  wi th  r e s p e c t to  th e  classifed  a r e a.

7 . 3 . 7 . 1    Ve n ti l ati o n  m ake -u p  a i r  s h al l  b e  take n  fr o m  a n  u n c o n ‐
tam i n ate d  s o u r c e .

7 . 4  Ap p l i c ati o n  o f Are a Classifcation.    Ar e a classifcation  s h al l
b e  u s e d  to  as s u r e  th at fxed  e l e c tr i c al  u ti l i z ati o n  e q u i p m e n t,

e l e c tr i c a l  fxtures,  a n d  wi r i n g  a r e  i n s tal l e d  wi th i n  C l a s s  I ,  D i vi ‐
s i o n  1 ;  Z o n e  1 ;  C l a s s  I ,  D i vi s i o n  2 ;  o r  Z o n e  2  d e s i gn a te d  ar e a s ,

as  defned  b y Ar ti c l e  5 0 0  o f NFPA  70.

C h ap te r 8    Re s e r ve d

C h ap te r  9       S to rage  o f I gn i ti b l e  ( Fl am m ab l e  o r C o m b u s ti b l e )
L i q u i d s  i n  C o n tai n e rs  — G e n e ral  Re q ui re m e n ts

9 . 1  S c o p e .

9 . 1 . 1    T h i s  c h a p te r  s h al l  a p p l y to  th e  s to r ag e  o f i gn i ti b l e  (fam‐
mable  o r  c o m b u s ti b l e )  l i q u i d s  i n :

( 1 ) D r u m s  o r  o th e r  c o n tai n e r s  th at d o  n o t e x c e e d  1 1 9  g al
( 4 5 0   L )  i n d i vi d u al  c a p a c i ty

( 2 ) P o r ta b l e  tan ks  th at d o  n o t e x c e e d  6 6 0  g al  ( 2 5 0 0  L )  i n d i ‐
vi d u a l  c ap a c i ty

( 3 ) I n te r m e d i a te  b u l k c o n tai n e r s  th at d o  n o t e x c e e d  7 9 3  g al
( 3 0 0 0   L )

9 . 1 . 2    T h i s  c h a p te r  s h al l  al s o  ap p l y to  l i m i te d  tr a n s fe r  o f i g n i ti ‐
b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s  i n c i d e n tal  th e r e to .

9 . 1 . 3    T h i s  c h ap te r  s h a l l  a l s o  ap p l y to  o ve r p a c k d r u m s  wh e n
u s e d  fo r  te m p o r ar y c o n ta i n m e n t o f c o n ta i n e r s  th at d o  n o t
e x c e e d  6 0  g al  ( 2 3 0  L )  c ap ac i ty.  S u c h  o ve r p a c k c o n tai n e r s  s h a l l

b e  tr e ate d  as  c o n ta i n e r s  as  defned  i n  3 . 3 . 1 2 .

Δ 9 . 1 . 4    T h i s  c h ap te r  s h al l  n o t ap p l y to  th e  fo l l o wi n g :

( 1 ) C o n ta i n e r s ,  i n te r m e d i ate  b u l k c o n tai n e r s ,  an d  p o r tab l e
ta n ks  th a t ar e  u s e d  i n  o p e r a ti o n s  ar e a s ,  as  c o ve r e d  b y

C h ap te r   1 7
( 2 ) L i q u i d s  i n  th e  fu e l  tan ks  o f m o to r  ve h i c l e s ,  ai r c r a ft,  b o ats ,

o r  p o r tab l e  o r  s ta ti o n a r y e n gi n e s
( 3 ) B e ve r a ge s ,  m e d i c i n e s ,  fo o d s tu ffs ,  c o s m e ti c s ,  an d  o th e r

p r o d u c ts  th a t d o  n o t c o n ta i n  m o r e  th a n  2 0  p e r c e n t b y
vo l u m e  o f wate r-m i s c i b l e  i gn i ti b l e  (fammable  o r  c o m b u s ‐

ti b l e )  l i q u i d s ,  wi th  th e  r e m ai n d e r  o f th e  p r o d u c t c o n s i s t‐
i n g o f c o m p o n e n ts  th at d o  n o t b u r n

( 4 ) L i q u i d s  th a t h a ve  n o  fre  p o i n t wh e n  te s te d  i n  ac c o r d a n c e
wi th  AS T M  D 9 2 ,  Standard Test Method for Flash and Fire

Points by Cleveland Open Cup Tester,  u p  to  th e  b o i l i n g p o i n t
o f th e  l i q u i d  o r  u p  to  a  te m p e r a tu r e  a t wh i c h  th e  l i q u i d

s h o ws  an  o b vi o u s  p h ys i c a l  c h an g e
( 5 ) L i q u i d s  wi th  a fash  p o i n t g r e ate r  th an  9 5 ° F  ( 3 5 ° C )  i n  a

wate r-m i s c i b l e  s o l u ti o n  o r  wate r- m i s c i b l e  d i s p e r s i o n  wi th  a
wate r  an d  n o n c o m b u s ti b l e  s o l i d s  c o n te n t o f m o r e  th a n
8 0  p e r c e n t b y we i gh t,  an d  wh i c h  d o e s  n o t s u s ta i n  c o m b u s ‐

ti o n  wh e n  te s te d  i n  ac c o r d an c e  wi th  “ M e th o d  o f Te s ti n g
fo r  S u s ta i n e d  C o m b u s ti b i l i ty, ”  i n  a c c o r d an c e  wi th  4 9  C F R
1 7 3 ,  Ap p e n d i x  H ,  o r  th e  U N  p u b l i c ati o n ,  Recommendations

on the Transport of Dangerous Goods

9 . 2  Defnitions  Specifc  to  C h ap te r  9 .

9 . 2 . 1 *  P ro te c te d .    F o r  th e  p u r p o s e s  o f th i s  c h a p te r,  th i s  te r m
s h a l l  ap p l y to  th e  s to r ag e  o f c o n ta i n e r s  th at m e e t th e  ap p r o p r i ‐

a te  p r o vi s i o n s  o f C h ap te r  1 6  o r  al te r n a te  p r o vi s i o n s  th at h a ve
b e e n  ap p r o ve 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  (see 1 6. 3. 5

and Section  1 6. 9).

9 . 2 . 2 *  U n p ro te c te d .    F o r  th e  p u r p o s e s  o f th i s  c h a p te r,  th i s
te r m  s h al l  ap p l y to  th e  s to r ag e  o f c o n tai n e r s  th at d o  n o t m e e t

th e  c r i te r i a to  b e  c o n s i d e r e d  p r o te c te d ,  as  defned  i n  9 . 2 . 1 .

9 . 3  G e n e ral  Re q ui re m e n ts .

Δ 9 . 3 . 1    T h e  g e n e r al  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  a p p l i ‐
c a b l e  to  th e  s to r a ge  o f i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )
l i q u i d s  i n  c o n tr o l  a r e as ,  l i q u i d  s to r ag e  r o o m s ,  an d  l i q u i d  war e ‐

h o u s e s  a s  c o ve r e d  i n  C h a p te r s  1 0  th r o u g h  1 4 ,  r e g ar d l e s s  o f th e
q u an ti ti e s  b e i n g s to r e d .

N 9 . 3 . 1 . 1    Wh e r e  m o r e  s tr i n g e n t r e q u i r e m e n ts  a r e  s e t fo r th  i n
C h ap te r s  1 0  th r o u gh  1 4 ,  th o s e  r e q u i r e m e n ts  s h al l  take  p r e c e ‐
d e n c e .

•
9 . 3 . 2    M e an s  o f e g r e s s  s h al l  m e e t ap p l i c a b l e  r e q u i r e m e n ts  o f
N F PA  1 01 .

9 . 3 . 3    Wo o d  o f a t l e as t 1  i n .  ( 2 5  m m )  n o m i n al  th i c kn e s s  s h a l l
b e  p e r m i tte d  to  b e  u s e d  fo r  s h e l vi n g ,  r ac ks ,  d u n n ag e ,  s c u ff‐

b o a r d s ,  foor  o ve r l a y,  a n d  s i m i l ar  i n s tal l ati o n s .

9 . 3 . 4    C l as s  I  l i q u i d s  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  s h a l l  n o t b e  p e r m i t‐
te d  to  b e  s to r e d  i n  b as e m e n ts  as  defned  i n  3 . 3 . 4 .

9 . 3 . 5    C l as s  I I  a n d  C l as s  I I I A l i q u i d s  [ 1 0 0 ° F  ( 3 7 . 8 ° C )  ≤  F P  <
2 0 0 ° F  ( 9 3 ° C ) ]  s h a l l  b e  p e r m i tte d  to  b e  s to r e d  i n  b as e m e n ts  a s
defned  i n  3 . 3 . 4 ,  p r o vi d e d  th e  b as e m e n t i s  p r o te c te d  i n  a c c o r d ‐

a n c e  wi th  C h ap te r   1 6 .

9 . 3 . 6    C l as s  I I I B  l i q u i d s  [ F P  ≥  2 0 0 ° F  ( 9 3 ° C ) ]  s h a l l  b e  p e r m i tte d
to  b e  s to r e d  i n  b as e m e n ts  as  defned  i n  3 . 3 . 4 .

9 . 3 . 7    Wh e r e  c o n tai n e r s ,  i n te r m e d i ate  b u l k c o n ta i n e r s ,  o r  p o r t‐
a b l e  ta n ks  ar e  s tac ke d ,  th e y s h al l  b e  s tac ke d  s o  th a t s tab i l i ty i s

m a i n tai n e d  an d  e x c e s s i ve  s tr e s s  o n  c o n tai n e r  wal l s  i s  p r e ve n te d .

9 . 3 . 7 . 1    P o r tab l e  tan ks  a n d  i n te r m e d i a te  b u l k c o n tai n e r s
s to r e d  m o r e  th a n  o n e  h i g h  s h al l  b e  d e s i g n e d  to  s ta c k s e c u r e l y,
wi th o u t th e  u s e  o f d u n n ag e .

9 . 3 . 7 . 2    M ate r i al s -h an d l i n g  e q u i p m e n t s h al l  b e  c a p a b l e  o f
h an d l i n g  c o n tai n e r s ,  p o r ta b l e  ta n ks ,  an d  i n te r m e d i a te  b u l k

c o n tai n e r s  th at a r e  s to r e d  at al l  s to r ag e  l e ve l s .

9 . 3 . 7 . 3 *    P o we r-o p e r a te d  i n d u s tr i a l  tr u c ks  u s e d  to  m o ve  C l as s  I
l i q u i d s  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  s h al l  b e  s e l e c te d ,  o p e r ate d ,  an d

m a i n tai n e d  i n  ac c o r d a n c e  wi th  N F PA  5 0 5 .

9 . 3 . 8    C o n tai n e r s ,  i n te r m e d i ate  b u l k c o n ta i n e r s ,  an d  p o r tab l e
ta n ks  i n  u n p r o te c te d  c o n tr o l  ar e as ,  l i q u i d  s to r ag e  r o o m s ,  an d
l i q u i d  war e h o u s e s  s h al l  n o t b e  s to r e d  c l o s e r  th an  3 6  i n .

( 9 1 5  m m )  to  th e  n e a r e s t b e am ,  c h o r d ,  g i r d e r,  o r  o th e r  r o o f o r
c e i l i n g m e m b e r.

Δ 9 . 3 . 9    L i q u i d s  u s e d  fo r  b u i l d i n g  m a i n te n an c e ,  p ai n ti n g,  o r
o th e r  s i m i l ar  i n fr e q u e n t m a i n te n an c e  p u r p o s e s  s h al l  b e  p e r m i t‐
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te d  to  b e  s to r e d  i n  c l o s e d  c o n ta i n e r s  o u ts i d e  o f s to r ag e  c ab i n e ts
o r  l i q u i d  s to r ag e  r o o m s  an d  l i q u i d  wa r e h o u s e s ,  i f l i m i te d  to  a n
am o u n t th at d o e s  n o t e x c e e d  a 1 0 -d ay s u p p l y a t an ti c i p ate d
r ate s  o f u s e .

9 . 3 . 1 0    S to r ag e ,  h a n d l i n g,  an d  u s e  o f C l as s  I I  an d  C l a s s  I I I
l i q u i d s  [ F P  ≥  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  h e a te d  at o r  a b o ve  th e i r  F P  s h a l l
fo l l o w th e  r e q u i r e m e n ts  fo r  C l as s  I  l i q u i d s  [ F P  <  1 0 0 ° F
( 3 7 . 8 ° C ) ] ,  u n l e s s  an  e n g i n e e r i n g e val u a ti o n  c o n d u c te d  i n
ac c o r d an c e  wi th  C h ap te r  6  justifes  fo l l o wi n g  th e  r e q u i r e m e n ts
fo r  s o m e  o th e r  l i q u i d  c l as s .  (See 6. 4. 1 . 3 and A. 6. 4. 1 . 3. )

9 . 4  Ac c e p tab l e  C o n tai n e rs .

9 . 4 . 1 *    O n l y th e  fo l l o wi n g a p p r o ve d  c o n tai n e r s ,  i n te r m e d i ate
b u l k c o n tai n e r s ,  an d  p o r tab l e  tan ks  s h al l  b e  u s e d  fo r  C l a s s  I ,
C l a s s   I I ,  a n d  C l as s   I I I A l i q u i d s  [ F P  <  2 0 0 ° F  ( 9 3 . 3 ° C ) ] :

( 1 ) M e ta l  c o n tai n e r s ,  m e tal  i n te r m e d i ate  b u l k c o n tai n e r s ,
a n d  m e tal  p o r tab l e  ta n ks  m e e ti n g  th e  r e q u i r e m e n ts  o f,

an d  c o n tai n i n g p r o d u c ts  au th o r i z e d  b y,  th e  U S  D e p a r t‐
m e n t o f Tr a n s p o r ta ti o n  H az ar d o u s  M a te r i al s  Re g u l ati o n s

i n  4 9  C F R 1 0 0 –1 9 9 ,  o r  b y P a r t 6  o f th e  U N  Recommenda‐
tions on the Transport of Dangerous Goods

( 2 ) P l a s ti c  o r  m e ta l  c o n s u m e r- u s e  c o n tai n e r s  m e e ti n g  th e
r e q u i r e m e n ts  o f,  a n d  u s e d  wi th i n  th e  s c o p e  o f,  AS T M
F 8 5 2 ,  Standard Specifcation for Portable Gasoline,  Kerosene
and Diesel Containers for Consumer Use

( 3 ) N o n m e tal l i c  o r  m e tal l i c  c o m m e r c i a l / i n d u s tr i a l  s a fe ty
c a n s  m e e ti n g  th e  r e q u i r e m e n ts  o f,  a n d  u s e d  wi th i n  th e
s c o p e  o f,  o n e  o r  m o r e  o f th e  fo l l o wi n g specifcations:

( a) U L   3 0 ,  Metal Safety Cans
( b ) U L   1 3 1 3 ,  Nonmetallic Safety Cans for Petroleum Products
( c ) U L / U L C  3 0 ,  Metallic and Nonmetallic Safety Cans for

Flammable and Combustible Liquids
( d ) F M  Gl o b a l  Approval Standard for Safety Containers and

Filling,  Supply,  and Disposal Containers —
C l a s s   N u m b e r  6 0 5 1  an d  6 0 5 2

( 4 ) P l a s ti c  c o n tai n e r s  th a t m e e t r e q u i r e m e n ts  s e t b y,  an d
c o n tai n  p r o d u c ts  a u th o r i z e d  b y,  th e  fo l l o wi n g :

( a) T h e  U S  D e p ar tm e n t o f Tr a n s p o r ta ti o n  H az ar d o u s
M ate r i a l s  Re gu l ati o n s  i n  4 9  C F R 1 0 0 –1 9 9 ,  o r  b y
P ar t 6  o f th e  U N  p u b l i c ati o n ,  Recommendations on the

Transport of Dangerous Goods
( b ) I te m s  2 5 6  o r  2 5 8  o f th e  N ati o n a l  M o to r  F r e i g h t

Classifcation  ( N M F C )  fo r  l i q u i d s  th at ar e  n o t c l as s i ‐
fed  as  h a z a r d o u s  b y th e  U S  D e p ar tm e n t o f Tr a n s ‐
p o r ta ti o n  H az ar d o u s  M a te r i al s  Re gu l a ti o n s  i n
4 9  C F R 1 0 0 –1 9 9 ,  o r  b y P ar t 6  o f th e  U N  p u b l i c a ti o n

Recommendations on the Transport of Dangerous Goods
( 5 ) F i b e r  d r u m s  th a t m e e t th e  fo l l o wi n g :

( a) Re q u i r e m e n ts  o f I te m s  2 9 4  an d  2 9 6  o f th e  National
Motor Freight Classifcation ( N M F C )  o r  o f Ru l e  5 1  o f

th e  U n i fo r m  F r e i gh t Classifcation  ( U F C ) ,  fo r  Typ e s
2 A,  3 A,  3 B - H ,  3 B -L ,  o r  4 A

( b ) Re q u i r e m e n ts  o f,  an d  c o n ta i n i n g  l i q u i d  p r o d u c ts
a u th o r i z e d  b y,  e i th e r  th e  U S  D e p ar tm e n t o f Tr an s ‐
p o r ta ti o n  H az ar d o u s  M ate r i a l s  Re gu l a ti o n s  i n

4 9  C F R C h ap te r  I ,  o r  b y th e  U S  D e p ar tm e n t o f
Tr a n s p o r ta ti o n  e x e m p ti o n

( 6 ) * Ri gi d  n o n m e ta l l i c  i n te r m e d i ate  b u l k c o n ta i n e r s  th a t m e e t
r e q u i r e m e n ts  s e t b y,  a n d  c o n ta i n  p r o d u c ts  a u th o r i z e d  b y,

th e  fo l l o wi n g :

( a) T h e  U S  D e p ar tm e n t o f Tr a n s p o r ta ti o n  H az ar d o u s
M ate r i a l s  Re gu l ati o n s  i n  4 9  C F R 1 0 0 –1 9 9 ,  o r  b y

P ar t 6  o f th e  U N  p u b l i c ati o n ,  Recommendations on the
Transport of Dangerous Goods,  fo r  C l a s s e s  3 1 H 1 ,  3 1 H 2 ,
an d  3 1 H Z 1

( b ) T h e  National Motor Freight Classifcation ( N M F C ) ,  o r
th e  I n te r n a ti o n a l  S afe  Tr a n s i t As s o c i ati o n  fo r  l i q u i d s
th at a r e  n o t classifed  as  h az ar d o u s  b y th e  U S

D e p a r tm e n t o f Tr an s p o r tati o n  H a z a r d o u s  M ate r i al s
Re g u l ati o n s  i n  4 9  C F R 1 0 0 –1 9 9 ,  o r  b y P a r t 6  o f th e

U N  p u b l i c ati o n  Recommendations on the Transport of
Dangerous Goods

( 7 ) G l as s  c o n tai n e r s  u p  to  th e  c ap a c i ty l i m i ts  s tate d  i n  Tab l e
9 . 4 . 3  an d  i n  a c c o r d an c e  wi th  U S  D e p a r tm e n t o f Tr a n s p o r ‐
tati o n  H az ar d o u s  M a te r i al s  Re g u l ati o n s  i n  4 9  C F R 1 0 0 –

1 9 9
( 8 ) O th e r  n o n m e tal l i c  i n te r m e d i ate  b u l k c o n tai n e r s  th at

c o m p l y wi th  9 . 4 . 1 . 1

9 . 4 . 1 . 1    F o r  p r o te c te d  s to r ag e ,  n o n m e ta l l i c  i n te r m e d i a te  b u l k
c o n tai n e r s  s h al l  c o m p l y wi th  Ta b l e  9 . 4 . 3  a n d  s h al l  b e  l i s te d  an d
l ab e l e d  i n  ac c o r d an c e  wi th  U L  2 3 6 8 ,  Fire Exposure Testing of

Intermediate Bulk Containers for Flammable and Combustible Liquids;
F M  6 0 2 0 ,  Approval Standard for Composite Intermediate Bulk
Containers;  o r  an  e q u i va l e n t te s t p r o c e d u r e .

9 . 4 . 1 . 2    M e d i c i n e s ,  b e ve r ag e s ,  fo o d s tu ffs ,  c o s m e ti c s ,  a n d  o th e r
c o m m o n  c o n s u m e r  p r o d u c ts ,  wh e r e  p ac kag e d  ac c o r d i n g to

c o m m o n l y ac c e p te d  p r a c ti c e s  fo r  r e ta i l  s al e s ,  s h al l  b e  e x e m p t
fr o m  th e  r e q u i r e m e n ts  o f 9 . 4 . 1  an d  9 . 4 . 3 .

9 . 4 . 2    E ac h  p o r tab l e  ta n k o r  i n te r m e d i ate  b u l k c o n tai n e r  s h a l l
b e  p r o vi d e d  wi th  o n e  o r  m o r e  d e vi c e s  i n s tal l e d  i n  th e  to p  wi th
suffcient e m e r ge n c y ve n ti n g c ap ac i ty to  l i m i t i n te r n al  p r e s s u r e

u n d e r  fre  e x p o s u r e  c o n d i ti o n s  to  a ga u g e  p r e s s u r e  o f 1 0  p s i
( 7 0  kP a)  o r  3 0  p e r c e n t o f th e  b u r s ti n g  p r e s s u r e  o f th e  p o r tab l e
ta n k,  wh i c h e ve r  i s  gr e a te r.

9 . 4 . 2 . 1    T h e  to tal  ve n ti n g c ap a c i ty s h al l  b e  n o t l e s s  th an  th at
specifed  i n  2 2 . 7 . 3 . 2  o r  2 2 . 7 . 3 . 4 .

9 . 4 . 2 . 2    At l e as t o n e  p r e s s u r e -a c tu ate d  ve n t h a vi n g a  m i n i m u m
c a p a c i ty o f 6 0 0 0  ft3  ( 1 7 0   m 3 )  o f fr e e  ai r  p e r  h o u r  a t an  a b s o l u te
p r e s s u r e  o f 1 4 . 7  p s i  ( 1 0 1  kP a )  an d  6 0 ° F  ( 1 5 . 6 ° C )  s h al l  b e  u s e d .

T h e  ve n t s h al l  b e  s e t to  o p e n  a t n o t l e s s  th a n  a  g au ge  p r e s s u r e
o f 5   p s i  ( 3 5   kP a) .

9 . 4 . 2 . 3    I f fu s i b l e  ve n ts  ar e  u s e d ,  th e y s h al l  b e  a c tu ate d  b y
e l e m e n ts  th at o p e r ate  at a  te m p e r atu r e  n o t e x c e e d i n g 3 0 0 ° F

( 1 5 0 ° C ) .  Wh e r e  p l u gg i n g  o f a p r e s s u r e - ac tu ate d  ve n t c an  o c c u r,
s u c h  a s  wh e n  u s e d  fo r  p ai n ts ,  d r yi n g  o i l s ,  an d  s i m i l ar  m ate r i al s ,

fu s i b l e  p l u g s  o r  ve n ti n g  d e vi c e s  th at s o fte n  to  fai l u r e  a t a m ax i ‐
m u m  o f 3 0 0 ° F  ( 1 5 0 ° C )  u n d e r  fre  e x p o s u r e  s h al l  b e  p e r m i tte d

to  b e  u s e d  fo r  th e  e n ti r e  e m e r ge n c y ve n ti n g  r e q u i r e m e n t.

Δ 9 . 4 . 3    T h e  m a x i m u m  a l l o wa b l e  s i z e  o f a c o n tai n e r,  i n te r m e d i ‐
a te  b u l k c o n tai n e r,  o r  m e tal  p o r ta b l e  ta n k fo r  C l as s  I ,  C l as s  I I ,

an d  C l as s  I I I A l i q u i d s  [ F P  <  2 0 0 ° F  ( 9 3 ° C ) ]  s h al l  n o t e x c e e d  th at
specifed  i n  Tab l e  9 . 4 . 3 .

N 9 . 4 . 3 . 1    Tab l e  9 . 4 . 3  s h al l  n o t ap p l y to  c o n tai n e r s  th a t m e e t th e
r e q u i r e m e n ts  o f S e c ti o n   9 . 1 , 9 . 4 . 3 . 2 ,  9 . 4 . 3 . 4 ,  o r  9 . 4 . 3 . 5 .

9 . 4 . 3 . 2    C l as s  I B  an d  C l a s s  I C  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C )  a n d  B P  ≥
1 0 0 ° F  ( 3 7 . 8 ° C ) ]  wa te r-m i s c i b l e  l i q u i d s  s h al l  b e  p e r m i tte d  to  b e

s to r e d  i n  p l as ti c  c o n tai n e rs  u p  to  6 0  g al  ( 2 3 0  L )  i n  s i z e ,  i f
s to r e d  an d  p r o te c te d  i n  ac c o r d a n c e  wi th  Tab l e  1 6 . 5 . 3 . 7 .

9 . 4 . 3 . 3 *    N o n m e tal l i c  i n te r m e d i a te  b u l k c o n tai n e r s ,  a s  p e r m i t‐
te d  b y Tab l e  9 . 4 . 3 ,  s h a l l  b e  l i s te d  an d  l a b e l e d  i n  ac c o r d a n c e

wi th  U L  2 3 6 8 ,  Fire Exposure Testing of Intermediate Bulk Containers



S T O RAG E  O F  I GN I T I B L E  ( F L AM M AB L E  O R C O M B U S T I B L E )  L I QU I D S  I N  C O N TAI N E RS  — G E N E RAL  RE QU I RE M E N T S 3 0 - 3 1

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 . 2 0 2 4  E d i t i o n

for Flammable and Combustible Liquids;  F M  6 0 2 0 ,  Approval Stand‐
ard for Composite Intermediate Bulk Containers;  o r  a n  e q u i va l e n t
te s t p r o c e d u r e .

9 . 4 . 3 . 4    C l as s  I A an d  C l a s s  I B  [ F P  <  7 3 ° F  ( 2 2 . 8 ° C ) ]  l i q u i d s  s h a l l
b e  p e r m i tte d  to  b e  s to r e d  i n  g l as s  c o n ta i n e r s  o f n o t m o r e  th a n

1 . 3  g al  ( 5  L )  c a p ac i ty i f th e  r e q u i r e d  l i q u i d  p u r i ty ( s u c h  a s
Am e r i c a n  C h e m i c al  S o c i e ty an al yti c a l  r e ag e n t g r ad e  o r  h i gh e r )
wo u l d  b e  affe c te d  b y s to r a ge  i n  m e tal  c o n tai n e r s  o r  i f th e  l i q u i d

c a n  c a u s e  e x c e s s i ve  c o r r o s i o n  o f a m e ta l  c o n ta i n e r.

9 . 4 . 3 . 5    L e aki n g  o r  d am ag e d  c o n tai n e r s  u p  to  6 0  ga l  ( 2 3 0  L )
c a p ac i ty s h a l l  b e  p e r m i tte d  to  b e  s to r e d  te m p o r a r i l y i n  ac c o r d ‐

an c e  wi th  th i s  c h ap te r  an d  C h ap te r s  1 0  th r o u gh  1 2 ,  p r o vi d e d
th e y ar e  e n c l o s e d  i n  o ve r p ac k c o n tai n e r s .

9 . 4 . 3 . 5 . 1    To  b e  c o n s i d e r e d  p r o te c te d  s to r a ge  a s  defned  i n
9 . 2 . 1  a n d  i n  ac c o r d an c e  wi th  C h a p te r  1 6 ,  a n  o ve r p ac k

c o n tai n e r  s h a l l  b e  c o n s tr u c te d  o f th e  s am e  m ate r i a l  a s  th e  l e a k‐
i n g  o r  d a m ag e d  c o n tai n e r.

9 . 4 . 3 . 5 . 2    M e tal  o ve r p a c k c o n ta i n e r s  s h a l l  b e  c o n s i d e r e d  n o n -
r e l i e vi n g  s tyl e  c o n ta i n e r s .

N 9 . 4 . 4 *    P l a s ti c  p al l e ts  s h al l  n o t b e  p e r m i tte d .

9 . 5 *  L i q ui d  S to rage  C ab i n e ts .

9 . 5 . 1    T h e  vo l u m e  o f C l a s s  I ,  C l a s s  I I ,  a n d  C l as s  I I I A l i q u i d s  [ F P
<  2 0 0 ° F  ( 9 3 ° C ) ]  s to r e d  i n  an  i n d i vi d u al  s to r ag e  c ab i n e t s h a l l
n o t e x c e e d  1 2 0   g al  ( 4 6 0   L ) .

9 . 5 . 2    T h e  to ta l  a gg r e ga te  vo l u m e  o f C l a s s  I ,  C l as s  I I ,  an d
C l a s s  I I I A l i q u i d s  [ F P  <  2 0 0 ° F  ( 9 3 ° C ) ]  i n  a  g r o u p  o f s to r ag e

c a b i n e ts  s h a l l  n o t e x c e e d  th e  m ax i m u m  a l l o wa b l e  q u a n ti ty o f
i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s  p e r  c o n tr o l  ar e a
b a s e d  o n  th e  o c c u p an c y wh e r e  th e  c ab i n e ts  ar e  l o c ate d .

9 . 5 . 3    S to r a ge  c ab i n e ts  th at m e e t a t l e a s t o n e  o f th e  fo l l o wi n g
s e ts  o f r e q u i r e m e n ts  s h al l  b e  a c c e p ta b l e  fo r  s to r ag e  o f i g n i ti b l e
(fammable  o r  c o m b u s ti b l e )  l i q u i d s :

( 1 ) S to r a ge  c ab i n e ts  d e s i gn e d  a n d  c o n s tr u c te d  to  l i m i t th e
i n te r n al  te m p e r atu r e  at th e  c e n te r  o f th e  c ab i n e t an d
1  i n .  ( 2 5  m m )  fr o m  th e  to p  o f th e  c a b i n e t to  n o t m o r e
th a n  3 2 5 ° F  ( 1 6 3 ° C ) ,  wh e n  s u b j e c te d  to  a  1 0 -m i n u te  fre

te s t th at s i m u l ate s  th e  fre  e x p o s u r e  o f th e  s tan d ar d  ti m e –
te m p e r a tu r e  c u r ve  specifed  i n  AS T M  E 1 1 9 ,  Standard Test

Methods for Fire Tests of Building Construction and Materials,
s h a l l  b e  ac c e p tab l e .  Al l  j o i n ts  a n d  s e am s  s h al l  r e m ai n

Δ Tab l e   9 . 4 . 3  M ax i m u m  Al l o wab l e  S i z e  — C o n tai n e rs ,  I n te r m e d i ate  B u l k  C o n tai n e rs  ( I B C s ) ,  an d  P o r tab l e  Tan k s

C o n tai n e r Typ e   C l as s   I A# C l as s   I B # C l as s   I C #   C l as s   I I # C l as s   I I I A#

Gl a s s 1  p t ( 0 . 5   L ) 1  q t ( 1   L ) 1 . 3   ga l  ( 5   L ) 1 . 3   g al  ( 5   L ) 5 . 3   ga l  ( 2 0   L )
M e tal  ( o th e r  th a n  d r u m s )  

o r  a p p r o ve d  p l as ti c
1 . 3   ga l  ( 5   L ) 6 . 5   ga l  ( 2 5   L ) 6 . 5   ga l  ( 2 5   L ) 6 . 5   g al  ( 2 5   L ) 6 . 5   ga l  ( 2 5   L )

S a fe ty c an s 2 . 6   ga l  ( 1 0   L ) 5 . 3   ga l  ( 2 0   L ) 5 . 3   ga l  ( 2 0   L ) 5 . 3   g al  ( 2 0   L ) 5 . 3   ga l  ( 2 0   L )
M e tal  d r u m  ( e . g. ,  U N  

1 A1 / 1 A2 )
1 1 9   g al  ( 4 5 0   L ) 1 1 9   g al  ( 4 5 0   L ) 1 1 9   g al  ( 4 5 0   L ) 1 1 9   g al  ( 4 5 0   L ) 1 1 9   g al  ( 4 5 0   L )

Ap p r o ve d  m e ta l  p o r tab l e  
ta n ks  an d  I B C s

7 9 3   ga l  ( 3 0 0 0   L ) 7 9 3   ga l  ( 3 0 0 0   L ) 7 9 3   ga l  ( 3 0 0 0   L ) 7 9 3   g al  ( 3 0 0 0   L ) 7 9 3   g al  ( 3 0 0 0   L )

Ri gi d  p l as ti c  I B C s  ( U N  
3 1 H 1  o r  3 1 H 2 )  an d  
c o m p o s i te  I B C s  wi th  
r i g i d  i n n e r  r e c e p ta c l e  
( U N 3 1 H Z 1 ) †

N P N P N P 7 9 3   g al  ( 3 0 0 0   L ) 7 9 3   g al  ( 3 0 0 0   L )

C o m p o s i te  I B C s  wi th  
fexible  i n n e r  r e c e p ta c l e  
( U N 3 1 H Z 2 ) ,  D O T /
U N -ap p r o ve d  fexible  
I B C s ,  a n d  N M F C /
I S TA-c o m p l i an t I B C s †

N P N P N P 3 3 1   g al  ( 1 3 0 0   L ) 3 3 1   g al  ( 1 3 0 0   L )

N o n -b u l k b a g-i n -b o x N P N P N P N P N P
P o l ye th yl e n e  U N 1 H 1  an d  

U N 1 H 2 ,  o r  as  au th o r i z e d  
b y D O T  s p e c i a l  p e r m i t 
o r  a p p r o val

1 . 3   ga l  ( 5   L ) 5 . 3   ga l  ( 2 0   L ) * 5 . 3   ga l  ( 2 0   L ) * 1 1 9   g al  ( 4 5 0   L ) 1 1 9   g al  ( 4 5 0   L )

F i b e r  d r u m
N M F C  o r  U F C  Typ e  2 A;  
Typ e s  3 A,  3 B - H ,  o r  3 B -L ;  
o r  Typ e  4 A

N P N P N P 1 1 9   g al  ( 4 5 0   L ) 1 1 9   g al  ( 4 5 0   L )

N P :  N o t p e r m i tte d  fo r  th e  c o n ta i n e r  c ate g o r i e s  s o  classifed  u n l e s s  a  fre  p r o te c ti o n  s ys te m  i s  p r o vi d e d  th a t i s  d e ve l o p e d  i n  ac c o r d a n c e  wi th  1 6 . 3 . 5  an d
i s  ap p r o ve d  fo r  th e  specifc  c o n tai n e r  a n d  p r o te c ti o n  a g a i n s t s ta ti c  e l e c tr i c i ty i s  p r o vi d e d .
* S e e  9 . 4 . 3 . 2 .
† S e e  9 . 4 . 3 . 3 .

#  S e e  S e c ti o n   4 . 2  fo r  d e ta i l s  o n  th e  classifcation  s c h e m e .



F L AM M AB L E  AN D  C O M B U S T I B L E  L I QU I D S  C O D E3 0 - 3 2

2 0 2 4  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 .

ti gh t an d  th e  d o o r  s h a l l  r e m a i n  s e c u r e l y c l o s e d  d u r i n g
th e  te s t.

( 2 ) M e ta l  s to r ag e  c a b i n e ts  c o n s tr u c te d  i n  th e  fo l l o wi n g
m a n n e r  s h a l l  b e  ac c e p tab l e :

( a) T h e  b o tto m ,  to p ,  d o o r,  an d  s i d e s  o f th e  c a b i n e t s h al l
b e  at l e a s t N o .  1 8  ga u g e  s h e e t s te e l  a n d  s h a l l  b e
d o u b l e -wal l e d ,  wi th  1 1 ∕2  i n .  ( 3 8   m m )  ai r  s p ac e .

( b ) J o i n ts  s h al l  b e  r i ve te d ,  we l d e d ,  o r  m ad e  ti g h t b y
s o m e  e q u al l y e ffe c ti ve  m e an s .

( c ) T h e  d o o r  s h al l  b e  p r o vi d e d  wi th  a th r e e - p o i n t l atc h
a r r an g e m e n t,  a n d  th e  d o o r  s i l l  s h a l l  b e  r ai s e d  a t

l e as t 2  i n .  ( 5 0  m m )  a b o ve  th e  b o tto m  o f th e  c a b i n e t
to  r e ta i n  s p i l l e d  l i q u i d  wi th i n  th e  c ab i n e t.

( d ) N e w c a b i n e ts  s h al l  h ave  s e l f- c l o s i n g d o o r s .
( 3 ) Wo o d e n  c a b i n e ts  c o n s tr u c te d  i n  th e  fo l l o wi n g m a n n e r

s h a l l  b e  ac c e p tab l e :

( a) T h e  b o tto m ,  s i d e s ,  an d  to p  s h al l  b e  c o n s tr u c te d  o f
e x te r i o r-gr a d e  p l ywo o d  th at i s  at l e as t 1  i n .  ( 2 5  m m )
th i c k an d  o f a  typ e  th at wi l l  n o t b r e a k d o wn  o r

d e l a m i n ate  u n d e r  fre  c o n d i ti o n s .
( b ) Al l  j o i n ts  s h al l  b e  r ab b e te d  an d  s h al l  b e  fas te n e d  i n

two  d i r e c ti o n s  wi th  wo o d  s c r e ws .
( c ) Wh e r e  m o r e  th a n  o n e  d o o r  i s  u s e d ,  th e r e  s h a l l  b e  a

r ab b e te d  o ve r l a p  o f n o t l e s s  th an  1   i n .  ( 2 5   m m ) .
( d ) D o o r s  s h al l  b e  e q u i p p e d  wi th  a m e an s  o f l atc h i n g ,

an d  h i n g e s  s h al l  b e  c o n s tr u c te d  a n d  m o u n te d  i n
s u c h  a m an n e r  as  to  n o t l o s e  th e i r  h o l d i n g  c ap ac i ty
wh e n  s u b j e c te d  to  fre  e x p o s u r e .

( e ) A r ai s e d  s i l l  o r  p a n  c ap ab l e  o f c o n tai n i n g  a  2  i n .
( 5 0  m m )  d e p th  o f l i q u i d  s h al l  b e  p r o vi d e d  at th e

b o tto m  o f th e  c a b i n e t to  r e tai n  s p i l l e d  l i q u i d  wi th i n
th e  c ab i n e t.

( f) N e w c a b i n e ts  s h al l  h ave  s e l f- c l o s i n g d o o r s .
( 4 ) L i s te d  s to r a ge  c ab i n e ts  th a t h a ve  b e e n  c o n s tr u c te d  an d

te s te d  i n  ac c o r d an c e  wi th  U L  1 2 7 5 ,  Flammable Liquid Stor‐
age Cabinets;  F M  6 0 5 0 ,  Approval Standard for Storage Cabinets

for Ignitable (Flammable Liquids);  o r  e q u i va l e n t s h al l  b e
a c c e p ta b l e .

9 . 5 . 4 *    S to r ag e  c a b i n e ts  s h al l  n o t b e  r e q u i r e d  b y th i s  c o d e  to
b e  ve n ti l ate d  fo r  fre  p r o te c ti o n  p u r p o s e s .

9 . 5 . 4 . 1    I f a s to r ag e  c ab i n e t i s  n o t ve n ti l ate d ,  th e  ve n t o p e n i n g s
s h a l l  b e  s e al e d  wi th  th e  b u n gs  s u p p l i e d  wi th  th e  c a b i n e t o r  wi th

b u n gs  specifed  b y th e  c ab i n e t m an u fa c tu r e r.

9 . 5 . 4 . 2 *    I f a s to r ag e  c a b i n e t i s  ve n ti l ate d  fo r  an y r e a s o n ,  th e
ve n t o p e n i n g s  s h a l l  b e  d u c te d  d i r e c tl y to  a  s a fe  l o c a ti o n
o u td o o r s  o r  to  a tr e a tm e n t d e vi c e  d e s i g n e d  to  c o n tr o l  vo l ati l e

o r g an i c  c o m p o u n d s  ( VO C s )  a n d  i g n i ti b l e  vap o r s  i n  s u c h  a
m a n n e r  th a t wi l l  n o t c o m p r o m i s e  th e  specifed  p e r fo r m an c e  o f
th e  c ab i n e t an d  i n  a  m a n n e r  th at i s  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 9 . 5 . 4 . 2 . 1 *    S to r ag e  c ab i n e t ve n t d u c ti n g  s h al l  b e  n o n c o m b u s ti ‐
b l e .

9 . 5 . 5 *    S to r ag e  c a b i n e ts  s h al l  i n c l u d e  th e  fo l l o wi n g  m a r ki n g:

F L AM M AB L E
KE E P  F I RE  AWAY

9 . 5 . 5 . 1    T h e  m i n i m u m  l e tte r  h e i gh t fo r  F L AM M AB L E  ( s i g n al
wo r d )  s h al l  b e  2 . 0  i n .  ( 5 0  m m )  an d  th e  m i n i m u m  l e tte r  h e i g h t

fo r  KE E P  F I RE  AWAY ( m e s s ag e )  s h al l  b e  1 . 0   i n .  ( 2 5   m m ) .

9 . 5 . 5 . 2    Al l  l e tte r s  s h a l l  b e  u p p e r c as e  an d  i n  c o n tr as ti n g  c o l o r
to  th e  b ac kgr o u n d .

9 . 5 . 5 . 3    T h e  m ar ki n g  s h a l l  b e  l o c ate d  o n  th e  u p p e r  p o r ti o n  o f
th e  c ab i n e t’ s  fr o n t d o o r ( s )  o r  fr a m e .

9 . 5 . 5 . 4    U s e  o f o th e r  l an g u ag e s ,  th e  i n te r n a ti o n al  s ym b o l  fo r
“fammable”  ( a fame  i n  a tr i a n gl e ) ,  th e  i n te r n a ti o n al  s ym b o l
fo r  “ ke e p  fre  awa y”  ( a b u r n i n g  m a tc h  i n  “ n o ”  c i r c l e )  s h al l  b e

p e r m i tte d .

N 9 . 5 . 6 *    S to r ag e  c a b i n e ts  s h al l  b e  l o c ate d  o n  a  s tab l e  an d  l e ve l
s u r fac e .

N 9 . 5 . 6 . 1 *    C a b i n e ts  s h al l  o n l y b e  u s e d  fo r  l i q u i d  s to r a ge  i n
c l o s e d  c o n tai n e r s  o r  o r i gi n al  s h i p p i n g p ac ka gi n g.

N 9 . 5 . 6 . 2 *    M a te r i al  s h al l  n o t b e  s to r e d  o n  to p  o f c a b i n e ts .

N 9 . 5 . 6 . 3    C ab i n e ts  o r  ve n t d u c ti n g  th a t h ave  o b vi o u s  d e fe c ts  o r
l o s s  o f i n te g r i ty ( e . g . ,  s p i l l  r e te n ti o n ,  d o o r  c l o s u r e ,  l atc h e s ,  e tc . )

s h a l l  b e  r e p a i r e d  o r  r e p l ac e d .

9 . 6  M ax i m u m  Al l o wab l e  Q u an ti ti e s  ( M AQ s )  p e r C o n tro l  Are a.

Δ 9 . 6 . 1 *  G e n e ral  O c c u p an c y L i m i ts .    T h e  m ax i m u m  al l o wab l e
q u an ti ti e s  ( M AQs )  o f i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )
l i q u i d s  a l l o we d  i n  e ac h  c o n tr o l  a r e a s h a l l  n o t e x c e e d  th e

a m o u n ts  specifed  i n  Tab l e  9 . 6 . 1 ,  Tab l e  9 . 6 . 2 . 1 ,  an d  C h a p te r s
1 0  th r o u g h  1 4  as  ap p l i c ab l e .

Δ Tab l e  9 . 6 . 1  M AQ  o f I gn i ti b l e  ( Fl am m ab l e  o r C o m b u s ti b l e )
L i q u i d s  p e r C o n tro l  Are a

L i q u i d  C l as s ( e s ) #

Q uan ti ty  

gal L N o te s

I A 3 0 1 1 5 1 ,  2
I B  an d  I C 1 2 0 4 6 0 1 ,  2 ,  3

I A,  I B ,  I C  c o m b i n e d 1 2 0 4 6 0 1 ,  2 ,  4
I I 1 2 0 4 6 0 1 ,  2

I I I A 3 3 0 1 , 2 6 5 1 ,  2
I I I B 1 3 , 2 0 0 5 0 , 6 0 0 1 ,  2 ,  5

#  S e e  S e c ti o n   4 . 2  fo r  d e ta i l s  o n  th e  classifcation  s c h e m e .
N o te s :
( 1 )  Qu a n ti ti e s  a r e  p e r m i tte d  to  b e  i n c r e a s e d  1 0 0  p e r c e n t wh e r e  s to r e d
i n  ap p r o ve d  l i q u i d  s to r a g e  c a b i n e ts  o r  i n  s a fe ty c a n s  i n  a c c o r d a n c e  wi th
th e  fre  c o d e .  Wh e r e  N o te s  2  a n d  3  a l s o  a p p l y,  th e  i n c r e as e  fo r  N o te s  1 ,

2 ,  a n d  3  i s  p e r m i tte d  to  b e  ap p l i e d  a c c u m u l a ti ve l y.
( 2 )  Qu a n ti ti e s  a r e  p e r m i tte d  to  b e  i n c r e a s e d  1 0 0  p e r c e n t i n  b u i l d i n g s
e q u i p p e d  th r o u g h o u t wi th  a n  a u to m a ti c  s p r i n kl e r  s ys te m  i n s ta l l e d  i n
ac c o r d a n c e  wi th  N F PA 1 3 .  Wh e r e  N o te  1  a l s o  a p p l i e s ,  th e  i n c r e a s e  fo r
N o te s  1 ,  2 ,  a n d  3  i s  p e r m i tte d  to  b e  ap p l i e d  a c c u m u l a ti ve l y.
( 3 )  Qu a n ti ti e s  o f C l a s s  I B  o r  I C  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C )  /  B P  ≥  1 0 0 ° F
( 3 7 . 8 ° C ) ]  l i q u i d s  a r e  p e r m i tte d  to  b e  i n c r e a s e d  1 0 0  p e r c e n t fo r  b e ve r ‐
ag e s ,  m e d i c i n e ,  fo o d s tu ff,  c o s m e ti c s ,  a n d  o th e r  c o n s u m e r  p r o d u c ts
wi th  u p  to  5 0  p e r c e n t b y vo l u m e  e th an o l  i n  wate r  a n d  i n  c o n ta i n e r s  u p
to  1 . 3  g a l  ( 5  L ) .  Wh e r e  N o te s  1  a n d  2  a l s o  a p p l y,  th e  i n c r e as e  fo r  N o te s
1 ,  2 ,  a n d  3  i s  p e r m i tte d  to  b e  a p p l i e d  a c c u m u l a ti ve l y.
( 4 )  C o n ta i n i n g  n o t m o r e  th an  th e  m a x i m u m  a l l o wa b l e  q u an ti ty p e r
c o n tr o l  ar e a  o f C l a s s  I A,  C l a s s  I B ,  o r  C l a s s  I C  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]
l i q u i d s ,  i n d i vi d u a l l y.
( 5 )  Qu a n ti ti e s  a r e  n o t l i m i te d  i n  a  b u i l d i n g  e q u i p p e d  th r o u g h o u t wi th
an  au to m ati c  s p r i n k l e r  s ys te m  i n s tal l e d  i n  a c c o r d an c e  wi th  N F PA 1 3
an d  d e s i g n e d  i n  a c c o r d a n c e  wi th  th e  p r o te c ti o n  c r i te r i a  c o n ta i n e d  i n
C h a p te r   1 6  o f th i s  c o d e .



S T O RAGE  O F  I GN I T I B L E  ( F L AM M AB L E  O R C O M B U S T I B L E )  L I QU I D S  I N  C O N TAI N E RS  — G E N E RAL  RE QU I RE M E N T S 3 0 - 3 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  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 . 2 0 2 4  E d i t i o n

9 . 6 . 2  S p e c i al  O c c u p an c y L i m i ts .

9 . 6 . 2 . 1    F o r  th e  fo l l o wi n g  o c c u p a n c i e s ,  th e  M AQs  p e r  c o n tr o l
a r e a s h al l  n o t e x c e e d  th e  am o u n ts  specifed  i n  Tab l e  9 . 6 . 2 . 1 :

( 1 ) As s e m b l y
( 2 ) Am b u l ato r y h e a l th  c a r e
( 3 ) B u s i n e s s
( 4 ) D ay c a r e
( 5 ) D e te n ti o n  an d  c o r r e c ti o n al
( 6 ) E d u c ati o n al
( 7 ) H e al th  c ar e
( 8 ) Re s i d e n ti al

9 . 6 . 2 . 2    F o r  th e  o c c u p a n c i e s  specifed  i n  9 . 6 . 2 . 1 ,  s to r ag e  i n
e x c e s s  o f 1 0  ga l  ( 3 8  L )  o f C l as s  I  a n d  C l as s  I I  l i q u i d s  [ F P  <

1 4 0 ° F  ( 6 0 ° C ) ]  c o m b i n e d  o r  i n  e x c e s s  o f 6 0  ga l  ( 2 2 7  L )  o f
C l a s s  I I I A l i q u i d s  [ 1 4 0 ° F  ( 6 0 ° C )  ≤  F P  <  2 0 0 ° F  ( 9 3 ° C ) ]  s h al l  b e

p e r m i tte d  wh e r e  s to r e d  i n  i g n i ti b l e  (fammable  o r  c o m b u s ti ‐
b l e ) l i q u i d  s to r ag e  c ab i n e ts  a n d  wh e r e  th e  to tal  ag g r e ga te  q u an ‐
ti ty d o e s  n o t e x c e e d  1 8 0   ga l  ( 6 8 0   L ) .

9 . 6 . 2 . 3    F u e l  i n  th e  tan ks  o f o p e r a ti n g m o b i l e  e q u i p m e n t s h a l l
b e  p e r m i tte d  to  e x c e e d  th e  q u a n ti ti e s  specifed  i n  Ta b l e  9 . 6 . 1

a n d  Tab l e  9 . 6 . 2 . 1 ,  wh e r e  th e  e q u i p m e n t i s  o p e r ate d  i n  ac c o r d ‐
an c e  wi th  th e  fre  c o d e .

9 . 6 . 2 . 4    F o r  th e  o c c u p a n c i e s  specifed  i n  9 . 6 . 2 . 1 ,  th e  M AQ fo r
C l a s s  I I I B  l i q u i d s  [ F P  ≥  2 0 0 ° F  ( 9 3 ° C ) ]  s h al l  b e  p e r m i tte d  to  b e
i n c r e as e d  1 0 0  p e r c e n t i f th e  b u i l d i n g  i s  p r o te c te d  th r o u g h o u t

wi th  a n  au to m ati c  s p r i n kl e r  s ys te m  i n s tal l e d  i n  a c c o r d an c e  wi th
N F PA  1 3 .

9 . 7  C o n tro l  Are as .

9 . 7 . 1    F o r  th e  p u r p o s e  o f th i s  c o d e ,  a  c o n tr o l  a r e a s h al l  b e  a
s p ac e  wi th i n  a b u i l d i n g wh e r e  q u an ti ti e s  o f i g n i ti b l e  (famma‐
ble  o r  c o m b u s ti b l e )  l i q u i d s  th at d o  n o t e x c e e d  th e  m a x i m u m

q u an ti ti e s  al l o we d  b y Tab l e  9 . 6 . 1  o r  Tab l e  9 . 6 . 2 . 1  ar e  s to r e d .

Δ 9 . 7 . 2    Wh e r e  m o r e  th a n  o n e  c o n tr o l  a r e a i s  p r e s e n t i n  a b u i l d ‐
i n g,  c o n tr o l  ar e a s  s h al l  b e  s e p ar a te d  fr o m  e ac h  o th e r  b y fre

b a r r i e r s  i n  ac c o r d a n c e  wi th  Tab l e  9 . 7 . 2 .  [ 4 0 0 : 5 . 2 . 2 . 3 ]

9 . 7 . 3    C o n tr o l  a r e as  l o c ate d  b e l o w g r ad e  th a t a r e  c o n s i d e r e d
b a s e m e n ts ,  as  defned  i n  3 . 3 . 4 ,  s h al l  n o t b e  u ti l i z e d  fo r  th e  s to r ‐
ag e  o f C l a s s   I  l i q u i d s  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ] .

9 . 8  Classifcation  o f O c c u p an c i e s  T h at E x c e e d  th e  M ax i m um
Al l o wab l e  Q u an ti ti e s  o f I gn i ti b l e  ( Fl am m ab l e  o r C o m b u s ti b l e )

L i q u i d s  p e r C o n tro l  Are a.

9 . 8 . 1 *  O c c up an c y Classifcations.    B u i l d i n gs  a n d  p o r ti o n s  o f
b u i l d i n g s  wh e r e  l i q u i d s  ar e  s to r e d  s h al l  b e  classifed  a s  P r o te c ‐

Tab l e   9 . 6 . 2 . 1  M AQ s  — S p e c i al  O c c u p an c y L i m i ts

  Q u an ti ty

L i q u i d  C l as s ( e s ) # gal L

I  a n d  I I 1 0 3 8
I I I A 6 0 2 2 7

I I I B 1 2 0 4 5 4
#  S e e  S e c ti o n   4 . 2  fo r  d e ta i l s  o n  th e  classifcation  s c h e m e .
N o te :  T h e  M AQs  p r o vi d e d  i n  Ta b l e  9 . 6 . 1  a r e  p e r m i tte d  to  b e  u s e d  fo r
b e ve r a g e s  th at a r e  C l a s s   I B  o r  I C  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C )  /  B P  ≥  1 0 0 ° F
( 3 7 . 8 ° C ) ]  l i q u i d s  wi th  u p  to  5 0   p e r c e n t b y vo l u m e  e th a n o l  i n  wa te r  a n d
i n  c o n ta i n e r s  u p  to  0 . 9 9   g a l  ( 3 . 7 8 5   L )  fo r  a s s e m b l y o r  b u s i n e s s
o c c u p a n c i e s .

ti o n  L e ve l  2  o r  P r o te c ti o n  L e ve l  3 ,  as  e s ta b l i s h e d  i n  th i s  s e c ti o n ,
wh e n  th e  M AQs  p e r  c o n tr o l  a r e a ar e  e x c e e d e d .

9 . 8 . 1 . 1  P ro te c ti o n  L e ve l  2 .    B u i l d i n g s  an d  p o r ti o n s  th e r e o f
s to r i n g  q u a n ti ti e s  o f i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )
l i q u i d s  th a t ar e  c o n s i d e r e d  as  H i gh -H az ar d  L e ve l  2  l i q u i d s  an d
th a t e x c e e d  th e  m ax i m u m  al l o wab l e  q u a n ti ti e s  p e r  c o n tr o l  ar e a
s h a l l  b e  classifed  as  P r o te c ti o n  L e ve l  2  o c c u p an c i e s .

9 . 8 . 1 . 2  P ro te c ti o n  L e ve l  3 .    B u i l d i n g s  an d  p o r ti o n s  th e r e o f
s to r i n g  q u a n ti ti e s  o f i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )
l i q u i d s  th a t ar e  c o n s i d e r e d  as  H i gh -H az ar d  L e ve l  3  l i q u i d s  an d
th a t e x c e e d  th e  m ax i m u m  al l o wab l e  q u a n ti ti e s  p e r  c o n tr o l  ar e a
s h a l l  b e  classifed  as  P r o te c ti o n  L e ve l  3  o c c u p an c i e s .

9 . 8 . 2 *  Re q u i re m e n ts  fo r Specifc  O c c u p an c i e s .    I g n i ti b l e
(fammable  o r  c o m b u s ti b l e )  l i q u i d s  s to r e d  i n  P r o te c ti o n  L e ve l
2  o r  P r o te c ti o n  L e ve l  3  o c c u p a n c i e s  s h al l  m e e t th e  a p p l i c ab l e
r e q u i r e m e n ts  fo r  s to r ag e  i n  a  l i q u i d  s to r ag e  r o o m  o r  l i q u i d
war e h o u s e  as  defned  i n  th i s  c o d e  an d  i n  NFPA  5000.

9 . 9  C o n s tr u c ti o n  Re q u i re m e n ts .

9 . 9 . 1    F i r e  r e s i s tan c e  r ati n g s  fo r  l i q u i d  s to r a ge  r o o m s  an d
l i q u i d  wa r e h o u s e s  s h al l  c o m p l y wi th  Ta b l e  9 . 9 . 1 .

9 . 9 . 2    Ac c e p tab l e  m e th o d s  fo r  d e te r m i n i n g  fre  r e s i s tan c e  s h a l l
b e  i n  a c c o r d a n c e  wi th  th e  b u i l d i n g c o d e .

9 . 9 . 3    O p e n i n gs  i n  i n te r i o r  wal l s  to  ad j a c e n t r o o m s  o r  b u i l d ‐
i n gs  an d  o p e n i n g s  i n  e x te r i o r  wal l s  wi th  fre  r e s i s tan c e  r ati n g s
s h a l l  b e  p r o vi d e d  wi th  n o r m a l l y c l o s e d ,  l i s te d  fre  d o o r s  wi th
fre  p r o te c ti o n  r ati n g s  th at c o r r e s p o n d  to  th e  fre  r e s i s ta n c e
ra ti n g o f th e  wal l  as  specifed  i n  Ta b l e  9 . 9 . 3 .

Δ Tab l e   9 . 7 . 2  D e s i gn  an d  N u m b e r o f C o n tro l  Are as

Fl o o r L e ve l

M ax i m um
Al l o wab l e

Q u an ti ty p e r
C o n tro l  Are a

( p e rc e n t) *

N u m b e r o f
C o n tro l

Are as  p e r
Fl o o r

Fi re
Re s i s tan c e

Rati n g fo r
Fi re  B ar ri e rs

( h r) †

Ab o ve  g r ad e  
p l an e

> 9 5 1 2
7 –9 5 2 2
4 –6 1 2 . 5 2 2

3 5 0 2 1
2 7 5 3 1
1 1 0 0 4 1

B e l o w g r ad e  
p l an e

1 7 5 3 1
2 5 0 2 1

L o we r  th a n  2 N P N P N / A

N P :  N o t P e r m i tte d .  N / A:  N o t Ap p l i c a b l e .
* P e r c e n ta g e s  r e p r e s e n t th e  M AQ p e r  c o n tr o l  a r e a  s h o wn  i n  Ta b l e  9 . 6 . 1 ,
wi th  a l l  o f th e  i n c r e a s e s  p e r m i tte d  i n  th e  fo o tn o te s  o f th a t ta b l e .
† F i r e  b a r r i e r s  ar e  r e q u i r e d  to  i n c l u d e  foors  a n d  wal l s ,  a s  n e c e s s a r y,  to
p r o vi d e  a  c o m p l e te  s e p a r a ti o n  fr o m  o th e r  c o n tr o l  a r e as .
[ 4 0 0 :  Ta b l e  5 . 2 . 2 . 1 ]



F L AM M AB L E  AN D  C O M B U S T I B L E  L I QU I D S  C O D E3 0 - 3 4

2 0 2 4  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 .

9 . 9 . 3 . 1    S u c h  d o o r s  s h a l l  b e  p e r m i tte d  to  b e  ar r a n ge d  to  s ta y
o p e n  d u r i n g m ate r i al -h an d l i n g o p e r a ti o n s  i f th e  d o o r s  a r e
d e s i g n e d  to  c l o s e  au to m ati c a l l y i n  a  fre  e m e r ge n c y b y p r o vi ‐
s i o n  o f l i s te d  c l o s u r e  d e vi c e s .

9 . 9 . 3 . 2    F i r e  d o o r s  s h al l  b e  i n s ta l l e d  i n  ac c o r d a n c e  wi th
N F PA  8 0 .

Δ 9 . 9 . 4    E x te r i o r  wa l l s  s h a l l  b e  c o n s tr u c te d  to  p r o vi d e  r e a d y
ac c e s s  fo r  frefghting  o p e r a ti o n s  b y m e an s  o f a c c e s s  o p e n i n g s ,
wi n d o ws ,  o r  l i gh twe i gh t,  n o n c o m b u s ti b l e  wa l l  p a n e l s  e x c e p t i f
th e  l i q u i d  s to r ag e  r o o m  i s  to tal l y e n c l o s e d  wi th i n  a b u i l d i n g.

Δ Tab l e   9 . 9 . 1  Fi re  Re s i s tan c e  Rati n gs  fo r L i q u i d  S to rage  Ro o m s
an d  L i q u i d  Ware h o u s e s

  Fi re  Re s i s tan c e  Rati n g ( h r)

Typ e  o f
S to rage  Are a

I n te ri o r
Wal l s ,

C e i l i n gs ,
I n te r m e d i ate

Fl o o rs a Ro o fs
E xte ri o r

Wal l s

L i q u i d  s to r ag e  r o o m
F l o o r  ar e a  ≤  1 5 0   ft2 1 N R N R

F l o o r  a r e a  >  1 5 0   ft2 ,  
b u t ≤  5 0 0   ft2

2 N R N R

L i q u i d  wa r e h o u s e 4 b N R 4 c

F o r  S I  u n i ts ,  1   ft2  =  0 . 0 9   m 2 .
N R:  N o  r e q u i r e m e n t.

a B e twe e n  e i th e r  a l i q u i d  s to r ag e  r o o m  o r  a  l i q u i d  wa r e h o u s e  a n d  a n y
ad j ac e n t a r e as  n o t d e d i c a te d  to  l i q u i d  s to r a g e .
b A 4 - h o u r  fre  wal l ,  i n  ac c o r d a n c e  wi th  N F PA  2 2 1 ,  i s  r e q u i r e d  e x c e p t as

fo l l o ws :
( 1 )  Wh e r e  s to r a g e  o f l i q u i d s  i n  a  l i q u i d  wa r e h o u s e  i s  l i m i te d  to
C l a s s   I I I B  l i q u i d s   [ F P  ≥  2 0 0 ° F  ( 9 3 ° C ) ]  th a t a r e  n o t h e a te d  ab o ve  th e i r
FP,  2 - h o u r  fre  wal l s  o r  fre  b ar r i e r s  a r e  p e r m i tte d .
( 2 )  Wh e r e  a  l i q u i d  wa r e h o u s e  i s  p r o te c te d  i n  a c c o r d a n c e  wi th
C h a p te r   1 6 ,  2 -h o u r  fre  wa l l s  o r  fre  b a r r i e r s  a r e  p e r m i tte d .
( 3 )  Wh e r e  a  l i q u i d  wa r e h o u s e  i s  p r o te c te d  i n  a c c o r d a n c e  wi th
C h a p te r  1 6 ,  a c c e s s o r y u s e  a r e a s ,  s u c h  a s  offces  a n d  r e s tr o o m s ,  h a vi n g  a
c o m b i n e d  a r e a  o f l e s s  th an  1 0   p e r c e n t o f th e  a r e a  o f th e  l i q u i d
wa r e h o u s e  d o  n o t r e q u i r e  a fre  r e s i s ta n c e  r a ti n g   fo r  th e  i n te r i o r  wa l l s
an d  c e i l i n g s .

c T h e  fre  r e s i s ta n c e  r a ti n g  fo r  wa l l s  th at a r e  l o c ate d  m o r e  th a n  1 0   ft
( 3   m )  b u t l e s s  th a n  5 0   ft ( 1 5   m )  fr o m  a n  i m p o r ta n t b u i l d i n g  o r  l i n e  o f
ad j o i n i n g  p r o p e r ty th a t c a n  b e  b u i l t u p o n  i s  p e r m i tte d  to  b e  2   h o u r s .
Wa l l s  l o c a te d  5 0   ft ( 1 5   m )  o r  m o r e  fr o m  a n  i m p o r ta n t b u i l d i n g  o r  l i n e
o f a d j o i n i n g  p r o p e r ty th at c a n  b e  b u i l t u p o n  d o  n o t r e q u i r e  a  fre
re s i s ta n c e  r a ti n g .

Tab l e   9 . 9 . 3  P ro te c ti o n  Rati n gs  fo r Fi re  D o o rs

Fi re  Re s i s tan c e  Rati n g
o f Wal l  as  Re q ui re d  b y

Tab l e  9 . 9 . 1
( h r)

Fi re  P ro te c ti o n
Rati n g o f D o o r

( h r)

1 3 ∕4

2 1 1 ∕2

4 3 *

* O n e  fre  d o o r  r e q u i r e d  o n  e a c h  s i d e  o f i n te r i o r  o p e n i n g s  fo r  atta c h e d
l i q u i d  wa r e h o u s e s .

N 9 . 9 . 5    A m i n i m u m  o f 2 5  p e r c e n t o f th e  p e r i m e te r  o f th e  l i q u i d
war e h o u s e  s h al l  b e  a n  e x te r i o r  wal l .

9 . 1 0  Fi re  P ro te c ti o n .

9 . 1 0 . 1  P ro te c te d  S to rage .    F i r e  p r o te c ti o n  r e q u i r e m e n ts  fo r
p r o te c te d  s to r ag e  s h al l  m e e t th e  r e q u i r e m e n ts  o f 9 . 1 0 . 2  an d

C h ap te r   1 6 .

9 . 1 0 . 2  M an u al  Fi re  P ro te c ti o n .

9 . 1 0 . 2 . 1    P o r tab l e  fre  e x ti n g u i s h e r s  s h a l l  b e  p r o vi d e d  i n
a c c o r d an c e  wi th  N F PA  1 0  a n d  th i s  c o d e .

9 . 1 0 . 2 . 2    P o r tab l e  fre  e x ti n g u i s h e r s  s h a l l  m e e t th e  fo l l o wi n g
r e q u i r e m e n ts :

( 1 ) At l e as t o n e  p o r ta b l e  fre  e x ti n g u i s h e r  h a vi n g a c ap ab i l i ty
o f n o t l e s s  th a n  4 0 : B  s h a l l  b e  l o c ate d  o u ts i d e  o f,  b u t n o t

m o r e  th a n  1 0  ft ( 3  m )  fr o m ,  th e  d o o r  o p e n i n g i n to  a
l i q u i d  s to r a ge  r o o m  o r  l i q u i d  war e h o u s e .

( 2 ) At l e a s t o n e  p o r ta b l e  fre  e x ti n g u i s h e r  h a vi n g a  c a p ab i l i ty
o f n o t l e s s  th a n  4 0 : B  s h a l l  b e  l o c a te d  wi th i n  3 0  ft ( 9  m )  o f
a n y C l a s s  I  o r  C l as s  I I  l i q u i d s  [ F P  <  1 4 0 ° F  ( 6 0 ° C ) ]  l o c ate d

o u ts i d e  o f a l i q u i d  s to r a ge  r o o m  o r  l i q u i d  war e h o u s e  o r  a t
l e as t o n e  p o r ta b l e  fre  e x ti n g u i s h e r  h a vi n g a  c ap a c i ty o f
8 0 : B  l o c ate d  wi th i n  5 0   ft ( 1 5   m )  o f s u c h  a  s to r ag e  a r e a.

9 . 1 0 . 2 . 3    Wh e r e  p r o vi d e d ,  h o s e  c o n n e c ti o n s  s u p p l i e d  fr o m
s p r i n kl e r  s ys te m s  s h al l  b e  i n s ta l l e d  i n  ac c o r d a n c e  wi th  N F PA  1 3 .

9 . 1 0 . 2 . 4    Wh e r e  p r o vi d e d ,  h o s e  c o n n e c ti o n s  s u p p l i e d  b y a
s tan d p i p e  s ys te m  s h al l  b e  i n s ta l l e d  i n  ac c o r d a n c e  wi th  N F PA  1 4 .

•
9 . 1 0 . 2 . 5    Wh e r e  h o s e  c o n n e c ti o n s  ar e  p r o vi d e d ,  th e  wa te r
s u p p l y s h al l  b e  suffcient to  m e e t th e  fxed  fre  p r o te c ti o n
d e m an d  p l u s  a to ta l  o f at l e a s t 5 0 0  g p m  ( 1 9 0 0  L / m i n )  fo r
i n s i d e  a n d  o u ts i d e  h o s e  c o n n e c ti o n s  fo r  at l e as t 2  h o u r s ,  u n l e s s
o th e r wi s e  specifed  i n  C h ap te r   1 6 .

Δ 9 . 1 1 *  E m e rge n c y C o n tro l  S ys te m s .

9 . 1 2  E l e c tri c al  S ys te m s .

9 . 1 2 . 1    E l e c tr i c a l  ar e a  classifcation  s h al l  n o t b e  r e q u i r e d  fo r
c o n tr o l  ar e as ,  l i q u i d  s to r ag e  r o o m s ,  o r  l i q u i d  wa r e h o u s e s  wh e r e
al l  c o n tai n e r s ,  i n te r m e d i a te  b u l k c o n tai n e r s ,  an d  p o r tab l e
tan ks  ar e  s e a l e d  a n d  a r e  n o t o p e n e d ,  e x c e p t a s  p r o vi d e d  fo r  i n
9 . 1 2 . 2 .

Δ 9 . 1 2 . 2    F o r  l i q u i d  s to r a ge  r o o m s  th at a r e  to tal l y e n c l o s e d
wi th i n  th e  b u i l d i n g,  e l e c tr i c a l  wi r i n g  an d  u ti l i z ati o n  e q u i p m e n t
fo r  C l as s  I  l i q u i d  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  s to r ag e  s h a l l  b e  C l as s  I ,
D i vi s i o n  2  ( Z o n e  2 ) .

N 9 . 1 2 . 3    E l e c tr i c a l  wi r i n g an d  u ti l i z ati o n  e q u i p m e n t i n  l i q u i d
s to r ag e  r o o m s  u s e d  fo r  th e  s to r ag e  o f C l a s s  I I  an d  C l as s  I I I
l i q u i d s  [ F P  ≥  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  s h a l l  b e  s u i tab l e  fo r  o r d i n ar y
p u r p o s e .

N 9 . 1 2 . 4    C l as s  I ,  D i vi s i o n  2  ( Z o n e  2 )  r e q u i r e m e n ts  s h al l  ap p l y to
C l a s s  I I  an d  C l as s  I I I  l i q u i d s  [ F P  ≥  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  wh e n  s to r e d
at te m p e r atu r e s  ab o ve  th e i r  F P.

9 . 1 3  C o n tai n m e n t,  D rai n age ,  an d  S p i l l  C o n tro l .

9 . 1 3 . 1    Wh e r e  th e  m ax i m u m  al l o wab l e  q u a n ti ty ( M AQ)  i s
e x c e e d e d ,  s p i l l  c o n tr o l  s h al l  b e  r e q u i r e d  i n  ac c o r d an c e  wi th
6 . 1 2 . 2 .

•
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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 . 2 0 2 4  E d i t i o n

Δ 9 . 1 3 . 2    Wh e r e  th e  M AQ i s  e x c e e d e d ,  s e c o n d a r y c o n ta i n m e n t
s h a l l  c o m p l y wi th  6 . 1 2 . 3  an d  an y a d d i ti o n al  r e q u i r e m e n ts  o f

th i s  s e c ti o n .

9 . 1 3 . 3    Wh e r e  u s e d ,  d r a i n ag e  s h al l  c o m p l y wi th  6 . 1 2 . 4 .
•

9 . 1 3 . 4    Wh e r e  o n l y C l as s  I I I B  l i q u i d s  [ F P  ≥  2 0 0 ° F  ( 9 3 ° C ) ]  ar e
s to r e d ,  s p i l l  c o n tr o l ,  s e c o n d ar y c o n tai n m e n t,  a n d  d r ai n ag e
s h a l l  n o t b e  r e q u i r e d .

9 . 1 3 . 5    Wh e r e  o n l y u n s a tu r ate d  p o l ye s te r  r e s i n s  ( U P Rs )
c o n tai n i n g n o t m o r e  th an  5 0  p e r c e n t b y we i g h t o f C l as s  I C ,
C l a s s  I I ,  o r  C l as s  I I I A l i q u i d  [ 7 3 ° F  ( 2 2 . 8 ° C )  ≤  F P  <  2 0 0 ° F
( 9 3 ° C ) ]  c o n s ti tu e n ts  a r e  s to r e d  an d  a r e  p r o te c te d  i n  a c c o r d ‐
an c e  wi th  1 6 . 5 . 3 . 1 1 ,  s p i l l  c o n tr o l ,  s e c o n d ar y c o n tai n m e n t,  an d
d r ai n ag e  s h a l l  n o t b e  r e q u i r e d .

•
9 . 1 4  Ve n ti l ati o n .    C o n tr o l  ar e a s ,  l i q u i d  s to r a ge  r o o m s ,  o r
l i q u i d  war e h o u s e s  wh e r e  d i s p e n s i n g  i s  c o n d u c te d  s h al l  b e

p r o vi d e d  wi th  ve n ti l ati o n  th at m e e ts  th e  r e q u i r e m e n ts  o f
S e c ti o n   1 8 . 6 .

9 . 1 5  E x h au s te d  E n c l o s u re s .  ( Re s e r ve d )

9 . 1 6  E x p l o s i o n  C o n tro l .    T h e  e x te n t o f r e q u i r e d  e x p l o s i o n
c o n tr o l  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  6 . 4 . 1 . 2 . 3 .

•
9 . 1 7  S e p arati o n  fro m  I n c o m p ati b l e  M ate ri al s .

9 . 1 7 . 1    E x c e p t as  p r o vi d e d  fo r  i n  9 . 1 7 . 3 ,  i gn i ti b l e  (fammable
o r  c o m b u s ti b l e )  l i q u i d s  s h al l  b e  s e p a r ate d  fr o m  i n c o m p ati b l e
m a te r i al s  wh e r e  th e  s to r e d  m ate r i a l s  a r e  i n  c o n tai n e r s  h avi n g  a
c a p ac i ty o f m o r e  th an  5   l b  ( 2 . 2 6 8   kg )  o r  1 ∕2  g al  ( 1 . 8 9   L ) .

9 . 1 7 . 1 . 1    S e p ar ati o n  s h al l  b e  ac c o m p l i s h e d  b y o n e  o f th e
fo l l o wi n g  m e th o d s :

( 1 ) S e g r e ga ti n g i n c o m p a ti b l e  m ate r i al s  s to r ag e  b y a d i s ta n c e
o f n o t l e s s  th a n  2 0   ft ( 6 . 1   m )

( 2 ) I s o l a ti n g i n c o m p a ti b l e  m ate r i a l s  s to rag e  b y a n o n c o m b u s ‐
ti b l e  p a r ti ti o n  e x te n d i n g  n o t l e s s  th an  1 8  i n .  ( 4 6 0  m m )
a b o ve  an d  to  th e  s i d e s  o f th e  s to r e d  m ate r i a l s

( 3 ) S to r i n g l i q u i d  m a te r i al s  i n  C l a s s  I  l i q u i d s  [ F P  <  1 0 0 ° F
( 3 7 . 8 ° C ) ]  s to r a ge  c ab i n e ts  i n  ac c o r d an c e  wi th  S e c ti o n   9 . 5

9 . 1 7 . 2    I gn i ti b l e  (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
s e p ar a te d  fr o m  L e ve l  2  an d  L e ve l  3  ae r o s o l s  i n  ac c o r d an c e  wi th

N F PA  3 0 B .

9 . 1 7 . 3    L i q u i d s  s h al l  b e  s e p a r ate d  fr o m  o x i d i z e r s  b y at l e as t
2 5   ft ( 7 . 6   m ) .

9 . 1 7 . 4 *    M ate r i a l s  th at a r e  wa te r-r e a c ti ve ,  a s  d e s c r i b e d  i n
N F PA 7 0 4 ,  s h al l  n o t b e  s to r e d  wi th i n  2 5  ft ( 7 . 6  m )  o f i g n i ti b l e
(fammable  o r  c o m b u s ti b l e )  l i q u i d s .

N 9 . 1 7 . 5    T h e  d e s i g n  o f foor  s l o p e ,  d r a i n s ,  o r  c o n ta i n m e n t
s ys te m s  s h al l  p r e ve n t th e  m i x i n g o f i n c o m p ati b l e  m a te r i al s

wh i l e  th e y r e m a i n  r e ac ti ve .

9 . 1 8  D i s p e n s i n g,  H an d l i n g,  an d  U s e  o f I gni ti b l e  ( Fl am m ab l e  o r
C o m b u s ti b l e )  L i q u i d s  i n  S to rage  Are as .

9 . 1 8 . 1    D i s p e n s i n g,  h an d l i n g,  an d  u s e  o f i gn i ti b l e  (fammable
o r  c o m b u s ti b l e )  l i q u i d s  s h al l  m e e t a l l  ap p l i c ab l e  r e q u i r e m e n ts

o f C h ap te r   1 8 .

9 . 1 8 . 2    D i s p e n s i n g o f C l as s  I  l i q u i d s  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  o r
C l a s s  I I  a n d  C l a s s  I I I  l i q u i d s  [ F P  ≥  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  at te m p e r a‐
tu r e s  at o r  ab o ve  th e i r  F P  s h a l l  n o t b e  p e r m i tte d  i n  s to r a ge

ar e as  th at e x c e e d  1 0 0 0  ft2  ( 9 3  m 2 )  i n  foor  a r e a u n l e s s  th e
d i s p e n s i n g ar e a  i s  s e p ar a te d  fr o m  th e  s to r a ge  ar e a s  i n  ac c o r d ‐

a n c e  wi th  Tab l e  9 . 9 . 1  an d  m e e ts  a l l  o th e r  r e q u i r e m e n ts  o f
S e c ti o n   9 . 9 .

9 . 1 9  O u td o o r S to rage  o f I gn i ti b l e  ( Fl am m ab l e  o r C o m b us ti ‐
b l e )  L i q u i d s .    S to r ag e  o f i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )
l i q u i d s  o u ts i d e  o f b u i l d i n g s  s h a l l  m e e t th e  r e q u i r e m e n ts  o f
C h ap te r   1 4  o r  C h ap te r   1 5 ,  wh i c h e ve r  i s  ap p l i c ab l e .

C h ap te r  1 0       S to rage  o f I gn i ti b l e  ( Fl am m ab l e  o r C o m b u s ti b l e )
L i q u i d s  i n  C o n tai n e rs  — M e rc an ti l e  O c c u p an c i e s

1 0 . 1  S c o p e .

1 0 . 1 . 1    T h i s  c h ap te r  s h al l  a p p l y to  m e r c an ti l e  o c c u p an c i e s  th a t
h a n d l e ,  s to r e ,  a n d  d i s p l ay i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )

l i q u i d s  i n  c o n tai n e r s  th at d o  n o t e x c e e d  1 1 9  g al  ( 4 5 0  L )  i n d i ‐
vi d u a l  c ap ac i ty.

1 0 . 1 . 2    T h i s  c h ap te r  s h a l l  al s o  ap p l y to  l i m i te d  d i s p e n s i n g  o f
i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s  i n c i d e n ta l  to

m e r c an ti l e  o p e r ati o n s .

Δ 1 0 . 1 . 3    T h i s  c h a p te r  s h a l l  n o t ap p l y to  th e  fo l l o wi n g:

( 1 ) C o n ta i n e r s ,  i n te r m e d i ate  b u l k c o n tai n e r s ,  an d  p o r tab l e
tan ks  th at a r e  u s e d  i n  o p e r a ti o n s ,  as  c o ve r e d  b y C h a p ‐

te r   1 7
( 2 ) L i q u i d s  i n  th e  fu e l  ta n ks  o f m o to r  ve h i c l e s ,  ai r c r a ft,  b o ats ,

o r  p o r tab l e  o r  s ta ti o n ar y e n g i n e s
( 3 ) B e ve r a ge s ,  m e d i c i n e s ,  fo o d s tu ffs ,  c o s m e ti c s ,  an d  o th e r

c o n s u m e r  p r o d u c ts  th a t d o  n o t c o n tai n  m o r e  th a n
2 0   p e r c e n t b y vo l u m e  o f wate r- m i s c i b l e  i gn i ti b l e  (famma‐
ble  o r  c o m b u s ti b l e )  l i q u i d s ,  wi th  th e  r e m a i n d e r  o f th e

p r o d u c t c o n s i s ti n g  o f c o m p o n e n ts  th a t d o  n o t b u r n
( 4 ) L i q u i d s  th at h a ve  n o  fre  p o i n t wh e n  te s te d  i n  ac c o r d a n c e

wi th  AS T M  D 9 2 ,  Standard Test Method for Flash and Fire
Points by Cleveland Open Cup Tester,  u p  to  th e  B P  o f th e
l i q u i d  o r  u p  to  a  te m p e r a tu r e  at wh i c h  th e  l i q u i d  s h o ws
an  o b vi o u s  p h ys i c a l  c h an g e

( 5 ) L i q u i d s  wi th  a F P  g r e ate r  th an  9 5 ° F  ( 3 5 ° C )  i n  a wate r-
m i s c i b l e  s o l u ti o n  o r  i n  d i s p e r s i o n  wi th  a  wa te r  an d
n o n c o m b u s ti b l e  s o l i d s  c o n te n t o f m o r e  th an  8 0  p e r c e n t

b y we i g h t,  an d  wh i c h  d o  n o t s u s ta i n  c o m b u s ti o n  wh e n
te s te d  i n  ac c o r d an c e  wi th  “ M e th o d  o f Te s ti n g  fo r

S u s tai n e d  C o m b u s ti b i l i ty, ”  T i tl e  4 9  C o d e  o f F e d e r al  Re g u ‐
l ati o n s ,  P ar t 1 7 3 ,  Ap p e n d i x  H ,  o r  th e  U N  p u b l i c a ti o n

Recommendations on the Transport of Dangerous Goods

1 0 . 2  Defnitions  Specifc  to  C h ap te r 1 0 .  ( Re s e r ve d )

1 0 . 3  G e n e ral  Re q u i re m e n ts .

1 0 . 3 . 1    M a x i m u m  a l l o wa b l e  q u an ti ti e s  o f i g n i ti b l e  (fammable
o r  c o m b u s ti b l e )  l i q u i d s  fo r  d i s p l a y an d  s to r a ge  s h al l  c o m p l y

wi th  Tab l e  1 0 . 7 . 1 ,  b as e d  o n  th e  l e ve l  o f p r o te c ti o n  p r o vi d e d .

1 0 . 3 . 2    T h e  d e s i g n ,  c o n s tr u c ti o n ,  an d  c a p ac i ty o f c o n tai n e r s
s h a l l  c o m p l y wi th  th e  a p p l i c ab l e  p r o vi s i o n s  o f S e c ti o n   9 . 4 .

1 0 . 3 . 3    C o m m o n l y ac c e p te d  p ac kag i n g s  fo r  m e d i c i n e s ,  b e ve r ‐
a ge s ,  fo o d s tu ffs ,  c o s m e ti c s ,  an d  o th e r  c o m m o n  c o n s u m e r  p r o d ‐

u c ts  s h al l  b e  e x e m p t fr o m  th e  r e q u i r e m e n ts  o f 9 . 4 . 1  an d  9 . 4 . 3 .

1 0 . 3 . 4    Wh e r e  u ti l i z e d  wi th i n  a m e r c an ti l e  o c c u p an c y,  th e
d e s i g n ,  c o n s tr u c ti o n ,  an d  c a p ac i ty o f s to r ag e  c a b i n e ts  s h a l l
c o m p l y wi th  th e  ap p l i c a b l e  p r o vi s i o n s  o f S e c ti o n   9 . 5 .



F L AM M AB L E  AN D  C O M B U S T I B L E  L I QU I D S  C O D E3 0 - 3 6

2 0 2 4  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 .

Δ 1 0 . 3 . 5 *    Wh e r e  u ti l i z e d  wi th i n  a  m e r c an ti l e  o c c u p a n c y,  th e
d e s i g n ,  c o n s tr u c ti o n ,  an d  o p e r ati o n  o f a s e p ar ate  l i q u i d  s to r ag e
r o o m  o r  a  h a z a r d o u s  m a te r i al  s to r ag e  l o c ke r  u s e d  a s  a s e p ar a te

l i q u i d  s to r a ge  r o o m  ar e a  s h a l l  c o m p l y wi th  th e  a p p l i c ab l e  p r o vi ‐
s i o n s  o f C h ap te r   9 .

•
1 0 . 4  Re s e r ve d .

1 0 . 5  Re s e r ve d .

Δ 1 0 . 6  Re s e r ve d .

1 0 . 7  C o n tro l  Are as .

1 0 . 7 . 1 *    T h e  m ax i m u m  al l o wab l e  q u an ti ti e s  o f i g n i ti b l e  (fam‐
mable  o r  c o m b u s ti b l e )  l i q u i d s  i n  e ac h  c o n tr o l  ar e a a n d  i n

d i s p l ay an d  s to r ag e  ar r an g e m e n ts  s h al l  m e e t th e  r e q u i r e m e n ts
o f th i s  s u b s e c ti o n  a n d  s h al l  b e  a s  s e t fo r th  i n  Ta b l e  1 0 . 7 . 1 .

1 0 . 7 . 2    E x i s ti n g  u n p r o te c te d  m e r c a n ti l e  o c c u p an c i e s  i n  p l a c e
p r i o r  to  J an u ar y 1 ,  1 9 9 7 ,  s h al l  b e  p e r m i tte d  to  s to r e  o r  d i s p l a y
u p  to  7 5 0 0  g al  ( 2 8 , 4 0 0  L )  o f C l as s  I B ,  C l a s s  I C ,  C l a s s  I I ,  an d

C l a s s  I I I A l i q u i d s  [ F P  <  2 0 0 ° F  ( 9 3 ° C )  an d  B P  ≥  1 0 0 ° F  ( 3 7 . 8 ° C ) ]
( an y c o m b i n ati o n )  i n  e a c h  c o n tr o l  ar e a.

1 0 . 8  Specifc  Re s tri c ti o n s .

1 0 . 8 . 1    O n  foors  ab o ve  th e  g r o u n d  l e ve l ,  s to r a ge  o r  d i s p l ay o f
C l a s s  I  a n d  C l a s s  I I  l i q u i d s  [ F P  <  1 4 0 ° F  ( 6 0 ° C ) ]  s h a l l  b e  l i m i te d
to  6 0  g al  ( 2 3 0  L )  i n  u n p r o te c te d  o c c u p a n c i e s  a n d  1 2 0  g al

( 4 5 4   L )  i n  p r o te c te d  o c c u p an c i e s .

1 0 . 8 . 2    C l a s s  I  an d  C l as s  I I  l i q u i d s  [ F P  <  1 4 0 ° F  ( 6 0 ° C ) ]  s h a l l
n o t b e  s to r e d ,  d i s p l aye d ,  o r  d i s p e n s e d  i n  b as e m e n ts .

1 0 . 8 . 3    I g n i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s  i n
c o n tai n e r s  o f g r e ate r  th an  6  g al  ( 2 3  L )  c ap ac i ty s h al l  n o t b e

s to r e d  o r  d i s p l aye d  i n  a r e as  n o r m a l l y ac c e s s i b l e  to  th e  p u b l i c .

1 0 . 8 . 4    T h e  to tal  a gg r e g ate  q u an ti ty o f C l as s  I  a n d  C l as s  I I
l i q u i d s  [ F P  <  1 4 0 ° F  ( 6 0 ° C ) ]  th a t ar e  n o t wate r-m i s c i b l e  an d  ar e
p ac kag e d  i n  p l as ti c  c o n ta i n e r s  o f 1  g al  ( 3 . 8  L )  c a p a c i ty o r

gr e a te r  s h al l  b e  l i m i te d  a s  fo l l o ws :

( 1 ) A m ax i m u m  to ta l  q u an ti ty o f 3 0  ga l  ( 1 1 5  L )  p e r  d i s p l ay o r
s to r ag e  ar r ay

( 2 ) A m ax i m u m  to ta l  q u an ti ty o f 6 0  ga l  ( 2 3 0  L )  p e r  d i s p l ay o r
s to r ag e  a r r ay th at i s  p r o te c te d  b y a n  au to m ati c  s p r i n kl e r
s ys te m  h avi n g  a  d e s i gn  d e n s i ty o f 0 . 6 0  g p m / ft2

( 2 4  m m / m i n / m 2 )  o ve r  2 5 0 0  ft2  ( 2 3 2  m 2 )  an d  u s i n g  h i gh -
te m p e r a tu r e ,  K1 1 . 2  o r  l ar g e r  q u i c k- r e s p o n s e  s p r i n kl e r s

( 3 ) A m ax i m u m  to ta l  q u an ti ty o f 6 0  ga l  ( 2 3 0  L )  p e r  d i s p l ay o r
s to r ag e  a r r ay wh e r e  s to r e d  i n  l i s te d  C l a s s  I  l i q u i d s  [ F P  <
1 0 0 ° F  ( 3 7 . 8 ° C ) ]  s to r ag e  c a b i n e ts

1 0 . 8 . 4 . 1    Ad j ac e n t d i s p l ays  o r  s to r ag e  a r r ays  s h a l l  b e  s e p ar a te d
b y a m i n i m u m  d i s ta n c e  o f 5 0   ft ( 1 5   m ) .

1 0 . 9  C o n s tr u c ti o n  Re q u i re m e n ts .

1 0 . 9 . 1    S e p ar a ti o n  wal l s  b e twe e n  c o n tr o l  ar e as  s h a l l  m e e t th e
r e q u i r e m e n ts  o f Tab l e  1 0 . 7 . 1 .

1 0 . 9 . 2    Wh e r e  u ti l i z e d  wi th i n  a m e r c an ti l e  o c c u p an c y,  th e
c o n s tr u c ti o n  o f a  s e p ar a te  l i q u i d  s to r ag e  r o o m  o r  a  h az ar d o u s

m a te r i al  s to r ag e  l o c ke r  u s e d  as  a s e p a r ate  i n s i d e  l i q u i d  s to r ag e
r o o m  s h al l  c o m p l y wi th  th e  a p p l i c ab l e  p r o vi s i o n s  o f C h a p te r  9 .

(See A. 1 0. 3. 5. )

1 0 . 1 0  Fi re  P ro te c ti o n .

1 0 . 1 0 . 1    Wh e r e  p r o vi d e d ,  au to m ati c  s p r i n kl e r s ys te m s  s h a l l  b e
d e s i g n e d  i n  ac c o r d a n c e  wi th  Tab l e  1 0 . 7 . 1 .

1 0 . 1 0 . 2    P r o te c ti o n  s ys te m s  fo r  s to r a ge  an d  d i s p l ay o f i g n i ti b l e
(fammable  o r  c o m b u s ti b l e )  l i q u i d s  th at a re  d e s i g n e d  an d

d e ve l o p e d  b as e d  o n  fu l l -s c al e  te s ts  p e r fo r m e d  at an  ap p r o ve d

Δ Tab l e   1 0 . 7 . 1  M AQ s  fo r S to rage  an d  D i s p l ay i n  M e rc an ti l e  O c c u p an c i e s

    L i q u i d  Classifcation#

L e ve l  o f P ro te c ti o n S to rage  L i m i ts I Aa I B ,  I C ,  I I ,  an d  I I I A — An y C o m b i n ati o n b I I I B

U n p r o te c te d c M AQd 6 0   g al 3 7 5 0   g al  p e r  c o n tr o l  ar e a;  a m ax i m u m  o f two  c o n tr o l  
ar e a s  p e r m i tte d  p e r  o c c u p an c y wh e n  s e p a r ati o n  i s  
p r o vi d e d  b y a m i n i m u m  1 -h o u r-r a te d  fre  
s e p ar a ti o n  wal l

1 5 , 0 0 0   ga l

M ax i m u m  s to r a ge  
d e n s i ty

2   g al / ft2  i n  s to r a ge  an d  d i s p l ay ar e a s  a n d  ad j a c e n t 
ai s l e s

N F PA 1 3 ,  o r d i n a r y
h a z a r d  ( g r o u p  2 )
s p r i n kl e r  s ys te m c

M AQd 1 2 0   g al 7 5 0 0   g al  p e r  c o n tr o l  ar e a;  a m ax i m u m  o f two  c o n tr o l  
ar e a s  p e r m i tte d  p e r  o c c u p an c y wh e n  s e p a r ati o n  i s  
p r o vi d e d  b y a m i n i m u m  1 -h o u r-r a te d  fre  
s e p ar a ti o n  wal l

U n l i m i te d

M ax i m u m  s to r a ge  
d e n s i ty

4   g al / ft2  i n  s to r a ge  an d  d i s p l ay ar e a s  a n d  ad j a c e n t 
ai s l e s

N F PA  3 0 ,  C h a p te r   1 6 M AQd 1 2 0   g al 3 0 , 0 0 0   g al  p e r  o c c u p an c y U n l i m i te d

F o r  S I  u n i ts ,  1   g a l  =  3 . 8   L ;  1   ft2  =  0 . 0 9   m 2 .
#  S e e  S e c ti o n   4 . 2  fo r  d e ta i l s  o n  th e  classifcation  s c h e m e .

aG r o u n d -l e ve l  foor  o n l y.
b Qu an ti ti e s  o f C l as s   I B  o r  I C  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C )  /  B P  ≥  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  l i q u i d s  a r e  p e r m i tte d  to  b e  i n c r e a s e d  1 0 0   p e r c e n t fo r  b e ve r ag e s ,   m e d i c i n e s ,

fo o d s tu ffs ,  c o s m e ti c s ,  a n d  o th e r  c o n s u m e r  p r o d u c ts  wi th  u p  to  5 0   p e r c e n t b y vo l u m e  e th a n o l  i n  wa te r  a n d  i n  c o n ta i n e r s  u p  to  1 . 3   g a l  ( 5   L ) .
c F o r  s to r a g e  h e i g h ts  th at d o  n o t e x c e e d  1 2   ft ( 3 . 6   m ) .
d D o e s  n o t i n c l u d e  l i q u i d s  e x e m p te d  b y 1 0 . 1 . 3 .



S T O RAG E  O F  I G N I T I B L E  ( F L AM M AB L E  O R C O M B U S T I B L E )  L I QU I D S  I N  C O N TAI N E RS  — S T O RAG E  O C C U PAN C I E S 3 0 - 3 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  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 . 2 0 2 4  E d i t i o n

te s t fa c i l i ty s h a l l  b e  c o n s i d e r e d  an  a c c e p ta b l e  a l te r n ati ve  to  th e
p r o te c ti o n  c r i te r i a s e t fo r th  i n  C h ap te r  1 6 .  S u c h  a l te r n ati ve
p r o te c ti o n  s ys te m s  s h al l  b e  ap p r o ve 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 0 . 1 0 . 3    P o r ta b l e  fre  e x ti n gu i s h e r s  i n  a c c o r d a n c e  wi th  th e
r e q u i r e m e n ts  o f N F PA 1 0  s h al l  b e  p r o vi d e d  wh e r e  i g n i ti b l e
(fammable  o r  c o m b u s ti b l e )  l i q u i d s  a r e  s to r e d .

1 0 . 1 0 . 4    H o s e l i n e  c o n n e c ti o n s  s h al l  b e  p r o vi d e d  wh e r e
r e q u i r e d  b y N F PA  1 3 .

1 0 . 1 1  E m e rge n c y C o n tro l  S ys te m s .  ( Re s e r ve d )

1 0 . 1 2  E l e c tri c al  S ys te m s .

1 0 . 1 2 . 1    E l e c tr i c al  wi r i n g  a n d  u ti l i z ati o n  e q u i p m e n t s h a l l  m e e t
th e  r e q u i r e m e n ts  o f C h a p te r   7 .

1 0 . 1 2 . 2    E l e c tr i c al  a r e a classifcation  s h a l l  b e  i n  ac c o r d a n c e
wi th  S e c ti o n   9 . 1 2 .

1 0 . 1 2 . 3    E l e c tr i c al  ar e a  classifcation  s h al l  n o t b e  r e q u i r e d  fo r
d i s p e n s i n g o f q u an ti ti e s  th at d o  n o t e x c e e d  1 6  o z  ( 0 . 5  L )
i n c l u d i n g ,  b u t n o t l i m i te d  to ,  ti n ti n g  o f p a i n ts  a n d  c o a ti n gs .

1 0 . 1 3  C o n tai n m e n t,  D rai n age ,  an d  S p i l l  C o n tro l .

Δ 1 0 . 1 3 . 1    Wh e r e  th e  m ax i m u m  al l o wab l e  q u an ti ty ( M AQ)  i s
e x c e e d e d ,  s p i l l  c o n tr o l  s h al l  b e  r e q u i r e d  i n  ac c o r d an c e  wi th

6 . 1 2 . 2 .

N 1 0 . 1 3 . 2    Wh e r e  th e  M AQ i s  e x c e e d e d ,  s e c o n d ar y c o n ta i n m e n t
s h a l l  c o m p l y wi th  6 . 1 2 . 3  an d  an y a d d i ti o n al  r e q u i r e m e n ts  o f

th i s  s e c ti o n .

N 1 0 . 1 3 . 3    Wh e r e  u s e d ,  d r ai n a ge  s h al l  c o m p l y wi th  6 . 1 2 . 4 .

1 0 . 1 3 . 4    Wh e r e  u ti l i z e d  wi th i n  a m e r c an ti l e  o c c u p a n c y,  s p i l l
c o n tr o l  c o n ta i n m e n t fo r  s e p a r ate  l i q u i d  s to r ag e  r o o m s  a n d  fo r
h az ar d o u s  m ate r i al  s to r ag e  l o c ke r s  u s e d  as  s e p ar a te  l i q u i d  s to r ‐

a ge  r o o m s  s h a l l  m e e t ap p l i c a b l e  r e q u i r e m e n ts  o f S e c ti o n  6 . 1 2 .
(See A. 1 0. 3. 5. )

Δ 1 0 . 1 4  Ve n ti l ati o n .    Ar e as  wh e r e  d i s p e n s i n g  i s  c o n d u c te d  s h a l l
b e  p r o vi d e d  wi th  a ve n ti l ati o n  s ys te m  th at m e e ts  th e  r e q u i r e ‐
m e n ts  o f S e c ti o n   1 8 . 6 .

1 0 . 1 5  E x h au s te d  E n c l o s u re s .  ( Re s e r ve d )

Δ 1 0 . 1 6  E x p l o s i o n  C o n tro l .    T h e  e x te n t o f r e q u i r e d  e x p l o s i o n
c o n tr o l  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  6 . 4 . 1 . 2 . 3 .

1 0 . 1 7  S e p arati o n  fro m  I n c o m p ati b l e  M ate ri al s .    T h e  p r o vi ‐
s i o n s  o f S e c ti o n   9 . 1 7  s h al l  ap p l y.

Δ 1 0 . 1 8  D i s p e n s i n g,  H an d l i n g,  an d  U s e  o f I gn i ti b l e  ( Fl am m ab l e
o r C o m b u s ti b l e )  L i q u i d s  i n  M e rc an ti l e  O c c u p an c i e s .

N 1 0 . 1 8 . 1    D i s p e n s i n g ,  h a n d l i n g,  an d  u s e  o f i gn i ti b l e  (fammable
o r  c o m b u s ti b l e )  l i q u i d s  s h al l  m e e t ap p l i c ab l e  r e q u i r e m e n ts  o f

C h ap te r   1 8 .

N 1 0 . 1 8 . 2    T h e  r e q u i r e m e n t i n  1 0 . 1 8 . 1  s h al l  n o t a p p l y to  d i s p e n s ‐
i n g  o f q u an ti ti e s  th a t d o  n o t e x c e e d  1 6  o z  ( 0 . 5  L )  i n c l u d i n g ,
b u t n o t l i m i te d  to ,  ti n ti n g  o f p a i n ts  a n d  c o a ti n gs .

1 0 . 1 9  O utd o o r S to rage  o f I gn i ti b l e  ( Fl am m ab l e  o r C o m b us ti ‐
b l e )  L i q ui d s .    S to r ag e  o u ts i d e  o f b u i l d i n g s  at m e r c an ti l e  o c c u ‐
p an c i e s  s h a l l  m e e t th e  r e q u i r e m e n ts  o f C h a p te r  1 4  o r

C h ap te r   1 5 ,  wh i c h e ve r  i s  ap p l i c ab l e .

C h ap te r  1 1       S to rage  o f I gn i ti b l e  ( Fl am m ab l e  o r C o m b u s ti b l e )
L i q u i d s  i n  C o n tai n e rs  — I n d u s tri al  O c c u p an c i e s

1 1 . 1  S c o p e .    T h i s  c h ap te r  s h al l  ap p l y to  th e  s to r ag e  o f i g n i ti b l e
(fammable  o r  c o m b u s ti b l e )  l i q u i d s  i n  i n d u s tr i al  o c c u p a n c i e s
i n  th e  fo l l o wi n g:

( 1 ) C o n ta i n e r s  th a t d o  n o t e x c e e d  1 1 9  ga l  ( 4 5 0  L )  i n d i vi d u al
c a p a c i ty

( 2 ) P o r ta b l e  tan ks  th at d o  n o t e x c e e d  6 6 0  g al  ( 2 5 0 0  L )  i n d i ‐
vi d u a l  c ap a c i ty

( 3 ) I n te r m e d i a te  b u l k c o n tai n e r s  th at d o  n o t e x c e e d  7 9 3  g al
( 3 0 0 0   L )

1 1 . 2  Defnitions  Specifc  to  C h ap te r 1 1 .  ( Re s e r ve d )

1 1 . 3  G e n e ral  Re q u i re m e n ts .    T h e  s to r a ge  o f i g n i ti b l e  (fam‐
mable  o r  c o m b u s ti b l e )  l i q u i d s  s h al l  c o m p l y wi th  e i th e r  C h a p ‐

te r   9  o r  S e c ti o n   1 8 . 5  o f th i s  c o d e .

C h ap te r  1 2       S to rage  o f I gn i ti b l e  ( Fl am m ab l e  o r C o m b u s ti b l e )
L i q u i d s  i n  C o n tai n e rs  — S to rage  O c c u p an c i e s

1 2 . 1  S c o p e .    T h i s  c h ap te r  s h al l  ap p l y to  th e  s to r ag e  o f i g n i ti b l e
(fammable  o r  c o m b u s ti b l e )  l i q u i d s  i n  l i q u i d  s to r ag e  r o o m s ,
l i q u i d  war e h o u s e s ,  an d  ge n e r a l  p u r p o s e  wa r e h o u s e s  i n  th e

fo l l o wi n g :

( 1 ) D r u m s  o r  o th e r  c o n tai n e r s  th at d o  n o t e x c e e d  1 1 9  g al
( 4 5 0   L )  i n d i vi d u al  c a p a c i ty

( 2 ) P o r ta b l e  tan ks  th at d o  n o t e x c e e d  6 6 0  g al  ( 2 5 0 0  L )  i n d i ‐
vi d u a l  c ap ac i ty

( 3 ) I n te r m e d i ate  b u l k c o n ta i n e r s  th at d o  n o t e x c e e d  7 9 3  g al
( 3 0 0 0   L )  i n d i vi d u al  c ap ac i ty

1 2 . 2  Defnitions  Specifc  to  C h ap te r  1 2 .

1 2 . 2 . 1 *  P ro te c te d .    F o r  th e  p u r p o s e s  o f th i s  c h ap te r,  th i s  te r m
s h a l l  ap p l y to  th e  s to r ag e  o f c o n ta i n e r s  th a t m e e t th e  ap p r o p r i ‐
ate  p r o vi s i o n s  o f C h ap te r  1 6  o r  al te r n a te  p r o vi s i o n s  th at h ave

b e e n  ap p r o ve 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  (see 1 6. 3. 5
and Section  1 6. 9).

1 2 . 2 . 2 *  U n p ro te c te d .    F o r  th e  p u r p o s e s  o f th i s  c h ap te r,  th i s
te r m  s h al l  ap p l y to  th e  s to r a ge  o f c o n tai n e r s  th at d o  n o t m e e t
th e  c r i te r i a  to  b e  c o n s i d e r e d  p r o te c te d ,  as  defned  i n  1 2 . 2 . 1 .

1 2 . 3  G e n e ral  Re q u i re m e n ts .

1 2 . 3 . 1    A ge n e r a l -p u r p o s e  war e h o u s e  th at s to r e s  i g n i ti b l e
(fammable  o r  c o m b u s ti b l e )  l i q u i d s  i n  q u a n ti ti e s  th a t e x c e e d

th e  m ax i m u m  al l o wab l e  q u an ti ti e s  p e r m i tte d  i n  c o n tr o l  ar e a s
b y Ta b l e  9 . 6 . 1  an d  l i q u i d -c o n tai n e r  c o m b i n ati o n s  th a t ar e  n o t
ad d r e s s e d  b y Ta b l e  1 2 . 8 . 1  s h al l  m e e t th e  r e q u i r e m e n ts  fo r  a

l i q u i d  s to r ag e  r o o m  o r  l i q u i d  war e h o u s e ,  wh i c h e ve r  i s  ap p l i c a‐
b l e .

1 2 . 3 . 2    F ac i l i ti e s  c o ve r e d  b y th i s  c h a p te r  s h a l l  m e e t th e  r e q u i r e ‐
m e n ts  o f S e c ti o n   9 . 3 .

1 2 . 3 . 3    P r o te c te d  a n d  u n p r o te c te d  s o l i d  p i l e  an d  p a l l e ti z e d
s to r ag e  s h a l l  b e  p r o vi d e d  wi th  ai s l e s  th at ar e  ar r a n ge d  s o  th at
n o  c o n tai n e r,  p o r tab l e  ta n k,  o r  i n te r m e d i ate  b u l k c o n tai n e r  i s

m o r e  th a n  2 0   ft ( 6   m )  fr o m  an  a i s l e .

1 2 . 3 . 4    P r o te c te d  s o l i d  p i l e  an d  p al l e ti z e d  s to r a ge  an d  p r o te c ‐
te d  s to r ag e  o n  r ac ks  s h a l l  b e  p r o vi d e d  wi th  m i n i m u m  6  ft

( 1 . 8  m )  a i s l e s  b e twe e n  ad j a c e n t p i l e s  o r  ad j a c e n t r a c k s e c ti o n s ,
u n l e s s  o th e r wi s e  specifed  i n  C h ap te r   1 6 .
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Δ 1 2 . 3 . 5    U n p r o te c te d  s o l i d  p i l e  an d  p a l l e ti z e d  s to r ag e  s h al l  b e
p r o vi d e d  wi th  m i n i m u m  4  ft ( 1 . 2  m )  ai s l e s  b e twe e n  a d j ac e n t

p i l e s .

N 1 2 . 3 . 5 . 1    M a i n  ai s l e s  s h a l l  b e  a m i n i m u m  o f 8   ft ( 2 . 4   m )  wi d e .

N 1 2 . 3 . 5 . 2    F o r  C l as s  I I I B  l i q u i d s  [ F P  ≥  2 0 0 ° F  ( 9 3 ° C ) ]  s to r e d  i n
c o n tai n e r s  a t te m p e r a tu r e s  b e l o w th e i r  F P,  th e  d i s ta n c e

b e twe e n  p i l e s  i s  p e r m i tte d  to  b e  r e d u c e d  fr o m  4  ft ( 1 . 2  m )  to
2  ft ( 0 . 6  m )  i n  p r o p o r ti o n  to  c o m m e n s u r a te  r e d u c ti o n s  i n  th e

m a x i m u m  s to r ag e  h e i g h t an d  m a x i m u m  q u an ti ty p e r  p i l e  a s
gi ve n  i n  Tab l e  1 2 . 6 . 2 . 2 .

1 2 . 3 . 6    U n p r o te c te d  r a c k s to r a ge  s h al l  b e  p r o vi d e d  wi th  m i n i ‐
m u m  4  ft ( 1 . 2  m )  ai s l e s  b e twe e n  a d j ac e n t r a c k s e c ti o n s  an d
ad j a c e n t s to r ag e  o f i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )

l i q u i d s .  M ai n  ai s l e s  s h al l  b e  a m i n i m u m  o f 8   ft ( 2 . 4   m )  wi d e .

1 2 . 3 . 7    S to r ag e  o f e m p ty o r  i d l e  c o m b u s ti b l e  p al l e ts  i n s i d e
p r o te c te d  c o n tr o l  a r e as ,  l i q u i d  s to r a ge  r o o m s ,  o r  l i q u i d  war e ‐

h o u s e s  s h al l  c o m p l y wi th  N F PA  1 3 .

1 2 . 3 . 8    S to r ag e  o f e m p ty o r  i d l e  c o m b u s ti b l e  p al l e ts  i n s i d e
u n p r o te c te d  l i q u i d  s to r ag e  ar e a s  s h al l  b e  l i m i te d  to  a  m a x i m u m
p i l e  s i z e  o f 2 5 0 0  ft2  ( 2 3 0   m 2 )  an d  to  a m a x i m u m  s to r ag e  h e i g h t

o f 6   ft ( 1 . 8   m ) .

1 2 . 3 . 9    S to r ag e  o f e m p ty o r  i d l e  c o m b u s ti b l e  p a l l e ts  s h al l  b e
s e p ar a te d  fr o m  s to r ag e  o f i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )
l i q u i d s  b y m i n i m u m  8   ft ( 2 . 4   m )  ai s l e s .

1 2 . 3 . 1 0    L i m i te d  q u a n ti ti e s  o f c o m b u s ti b l e  c o m m o d i ti e s ,  a s
defned  i n  N F PA 1 3 ,  s h al l  b e  p e r m i tte d  to  b e  s to r e d  i n  c o n tr o l

a r e as ,  l i q u i d  s to r a ge  r o o m s ,  o r  l i q u i d  wa r e h o u s e s  i f th e  o r d i ‐
n ar y c o m b u s ti b l e s ,  o th e r  th a n  th o s e  u s e d  fo r  p ac kag i n g  th e
i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s ,  ar e  s e p ar a te d

fr o m  th e  i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s  i n  s to r ‐
ag e  b y a  m i n i m u m  o f 8  ft ( 2 . 4  m )  h o r i z o n ta l l y,  e i th e r  b y ai s l e s
o r  b y o p e n  r a c ks ,  an d  i f p ro te c ti o n  i s  p r o vi d e d  i n  a c c o r d a n c e

wi th  C h ap te r   1 6 .

1 2 . 4  Re s e r ve d .

1 2 . 5  Re s e r ve d .

1 2 . 6  M ax i m u m  Al l o wab l e  Q u an ti ti e s  an d  M ax i m u m  S to rage
H e i gh ts .

1 2 . 6 . 1  L i q ui d  S to rage  Ro o m s .

1 2 . 6 . 1 . 1    S to r ag e  o f i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )
l i q u i d s  i n  l i q u i d  s to r a ge  r o o m s  s h al l  m e e t th e  r e q u i r e m e n ts
specifed  i n  Tab l e  1 2 . 6 . 1 . 1 .

Δ 1 2 . 6 . 1 . 2    C o n tai n e r s  o ve r  3 0  ga l  ( 1 1 5  L )  c ap ac i ty th at c o n tai n
C l a s s  I  o r  C l as s  I I  l i q u i d s  [ F P  <  1 4 0 ° F  ( 6 0 ° C ) ]  s h a l l  n o t b e

s tac ke d  m o r e  th a n  o n e  c o n ta i n e r  h i gh  u n l e s s  p r o te c te d  i n
ac c o r d an c e  wi th  C h a p te r   1 6 .

N 1 2 . 6 . 1 . 3    T h e  r e q u i r e m e n t i n  1 2 . 6 . 1 . 2  s h a l l  n o t a p p l y to  l i q u i d
s to r ag e  r o o m s  a n d  h az ar d o u s  m a te r i al s  s to r ag e  l o c ke r s  th a t a r e
l o c ate d  i n  a  l i q u i d  war e h o u s e  an d  ar e  p r o vi d e d  wi th  e q u a l  o r

g r e ate r  fre  p r o te c ti o n  th an  i s  p r o vi d e d  fo r  th e  war e h o u s e
i ts e l f.

1 2 . 6 . 2  L i q ui d  Ware h o u s e s .

1 2 . 6 . 2 . 1    T h e  to ta l  q u a n ti ty o f i gn i ti b l e  (fammable  o r  c o m b u s ‐
ti b l e )  l i q u i d  s to r e d  i n  a p r o te c te d  l i q u i d  war e h o u s e  s h al l  n o t b e
l i m i te d .

1 2 . 6 . 2 . 2    E x c e p t as  p r o vi d e d  fo r  i n  C h a p te r  9  an d  C h ap te r  1 3 ,
u n p r o te c te d  l i q u i d  war e h o u s e s  s h al l  b e  a s  specifed  i n  Tab l e

1 2 . 6 . 2 . 2 .

1 2 . 6 . 2 . 3    Wh e r e  two  o r  m o r e  c l as s e s  o f i g n i ti b l e  (fammable  o r
c o m b u s ti b l e )  l i q u i d s  ar e  s to r e d  i n  a s i n g l e  p i l e  o r  r a c k s e c ti o n ,

th e  fo l l o wi n g s h al l  ap p l y:

( 1 ) T h e  m a x i m u m  q u a n ti ty p e r  p i l e  o r  r a c k s e c ti o n  an d  th e
m a x i m u m  s to r ag e  h e i g h t p e rm i tte d  s h al l  b e  th e  s m al l e s t
o f th e  i n d i vi d u al  m a x i m u m  q u an ti ti e s  p e r  p i l e  o r  r ac k

s e c ti o n  a n d  m ax i m u m  s to r ag e  h e i gh ts  fo r  th e  specifc
c l as s e s  p r e s e n t,  r e s p e c ti ve l y.

( 2 ) T h e  m ax i m u m  q u an ti ty p e r  p i l e  o r  r ac k s e c ti o n  s h al l  b e
l i m i te d  to  th e  s u m  o f th e  p r o p o r ti o n al  am o u n ts  th a t e a c h
c l as s  o f l i q u i d  p r e s e n t b e ar s  to  th e  m ax i m u m  q u a n ti ty p e r

p i l e  o r  r a c k s e c ti o n  al l o we d  fo r  i ts  r e s p e c ti ve  c l as s .
( 3 ) T h e  s u m  o f th e  p r o p o r ti o n a l  am o u n ts  s h a l l  n o t e x c e e d

1 0 0   p e r c e n t.

1 2 . 7  C o n tro l  Are as .    C o n tr o l  ar e a s  s h al l  b e  i n  a c c o r d a n c e  wi th
S e c ti o n   9 . 7 .

1 2 . 8  G e n e ral - P urp o s e  Ware h o u s e s .

1 2 . 8 . 1    T h e  l i q u i d -c o n ta i n e r  c o m b i n a ti o n s  l i s te d  i n  Tab l e
1 2 . 8 . 1  s h al l  b e  p e r m i tte d  to  b e  s to r e d  i n  a  g e n e r al -p u r p o s e

war e h o u s e  wi th o u t q u an ti ty l i m i ts  i f p r o te c te d  i n  ac c o r d a n c e
wi th  C h ap te r   1 6 .

1 2 . 8 . 2 *    T h e  l i q u i d -c o n ta i n e r  c o m b i n ati o n s  l i s te d  i n  Tab l e
1 2 . 8 . 1  s h a l l  n o t r e q u i r e  e m e r g e n c y d r ai n ag e ,  s p i l l  c o n tr o l ,

s e c o n d a r y c o n ta i n m e n t,  o r  ve n ti l ati o n  to  p r e ve n t a c c u m u l a ti o n
o f fammable  va p o r.

1 2 . 8 . 3    T h e  fo l l o wi n g  s h al l  ap p l y to  th e  s to r a ge  o f i g n i ti b l e
(fammable  o r  c o m b u s ti b l e )  l i q u i d s  a n d  o r d i n a r y c o m b u s ti b l e
c o m m o d i ti e s  i n  g e n e r al  p u r p o s e  war e h o u s e s  u s i n g  Tab l e

1 2 . 8 . 1 :

( 1 ) I g n i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s  s h al l  n o t b e
s to r e d  i n  th e  s am e  p i l e  o r  i n  th e  s a m e  r ac k s e c ti o n s  a s

o r d i n ar y c o m b u s ti b l e  c o m m o d i ti e s .  Wh e r e  i g n i ti b l e
(fammable  o r  c o m b u s ti b l e )  l i q u i d s  a r e  p a c kag e d

to g e th e r  wi th  o r d i n ar y c o m b u s ti b l e s ,  as  i n  ki ts ,  th e  s to r ‐
ag e  s h al l  b e  c o n s i d e r e d  o n  th e  b a s i s  o f wh i c h e ve r

c o m m o d i ty p r e d o m i n ate s .

Tab l e   1 2 . 6 . 1 . 1  Q u an ti ty L i m i tati o n s  fo r L i q u i d  S to rage  Ro o m s

To tal  Fl o o r Are a

( ft2 )

Au to m ati c  Fi re
P ro te c ti o n

P ro vi d e d ? *

To tal  Al l o wab l e
Q u an ti ty

( gal / ft2  o f foor are a)

≤ 1 5 0 N o 2
Ye s 5

> 1 5 0  a n d  ≤ 5 0 0 N o 4 †
Ye s 1 0

F o r  S I  u n i ts ,  1   ft2  =  0 . 0 9   m 2 ;  1   g a l  =  3 . 8   L .
* T h e  fre  p r o te c ti o n  s ys te m  c a n  b e  a u to m a ti c  s p r i n kl e r s ,  wa te r  s p r a y,

c a r b o n  d i o x i d e ,  d r y c h e m i c a l ,  o r  o th e r  a p p r o ve d  s ys te m .  (See
Chapter  16.)

† To tal  a l l o wa b l e  q u a n ti ti e s  o f C l a s s   I A a n d  I B  l i q u i d s  [ F P  <  7 3 ° F
( 2 2 . 8 ° C ) ]  c a n n o t e x c e e d  th e  q u an ti ti e s  p e r m i tte d  i n  Ta b l e  1 2 . 6 . 2 . 2  o r
th o s e  p e r m i tte d  b y 1 2 . 6 . 2 . 3 .
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( 2 ) O r d i n ar y c o m b u s ti b l e  c o m m o d i ti e s  s h al l  b e  s e p ar ate d
fr o m  i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s  i n
c o n tai n e r s  b y a  m i n i m u m  d i s ta n c e  o f 8   ft ( 2 . 4   m ) .

( 3 ) A s to r ag e  p l a n  i l l u s tr ati n g  th e  s to r ag e  ar r a n ge m e n t,
i n c l u d i n g  th e  l o c ati o n  an d  d i m e n s i o n s  o f a i s l e s ,  s to r ag e

r a c ks ,  an d  foor-level  s to r ag e ,  s h a l l  b e  p r e p ar e d  to  d o c u ‐
m e n t th e  a p p r o ve d  l o c ati o n s  fo r  i g n i ti b l e  (fammable  o r

c o m b u s ti b l e )  l i q u i d  s to r ag e .  T h e  s to r ag e  p l an  s h al l  b e
m a i n tai n e d  o n -s i te .  D e vi a ti o n s  fr o m  o r  modifcations  to

th e  s to r a ge  p l an  s h al l  n o t b e  p e r m i tte d  u n l e s s  a p p r o ve 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 .

1 2 . 9  C o n s tr u c ti o n  Re q ui re m e n ts .    S to r a ge  ar e a s  s h al l  b e
c o n s tr u c te d  i n  ac c o r d an c e  wi th  S e c ti o n   9 . 9 .

1 2 . 1 0  Fi re  P ro te c ti o n .    F i r e  p r o te c ti o n  fo r  p r o te c te d  s to r ag e
s h a l l  b e  i n  ac c o r d a n c e  wi th  C h ap te r   1 6 .

1 2 . 1 1  E m e rge n c y C o n tro l  S ys te m s .  ( Re s e r ve d )

1 2 . 1 2  E l e c tri c al  S ys te m s .    I n s ta l l a ti o n  o f e l e c tr i c a l  wi r i n g an d
u ti l i z a ti o n  e q u i p m e n t s h al l  m e e t th e  r e q u i r e m e n ts  o f C h a p ‐

te r   7  a n d  S e c ti o n   9 . 1 2 .

Δ 1 2 . 1 3  C o n tai n m e n t,  D rai n age ,  an d  S p i l l  C o n tro l .

N 1 2 . 1 3 . 1    Wh e r e  th e  m ax i m u m  a l l o wab l e  q u an ti ty ( M AQ)  i s
e x c e e d e d ,  s p i l l  c o n tr o l  s h al l  b e  r e q u i r e d  i n  ac c o r d an c e  wi th
6 . 1 2 . 2 .

N 1 2 . 1 3 . 2    Wh e r e  th e  M AQ i s  e x c e e d e d ,  s e c o n d ar y c o n ta i n m e n t
s h a l l  c o m p l y wi th  6 . 1 2 . 3  an d  an y a d d i ti o n al  r e q u i r e m e n ts  o f

th i s  s e c ti o n .

N 1 2 . 1 3 . 3    Wh e r e  u s e d ,  d r ai n ag e  s h a l l  c o m p l y wi th  6 . 1 2 . 4 .

1 2 . 1 4  Ve n ti l ati o n .    Ar e as  wh e r e  d i s p e n s i n g  i s  c o n d u c te d  s h a l l
b e  p r o vi d e d  wi th  ve n ti l a ti o n  th at m e e ts  th e  r e q u i r e m e n ts  o f

S e c ti o n   1 8 . 6 .

Tab l e   1 2 . 6 . 2 . 2  Q u an ti ty L i m i tati o n s  fo r U n p ro te c te d  L i q u i d  Ware h o u s e s

  C o n tai n e rs   M e tal  P o r tab l e  Tan ks  an d  M e tal  I B C s  
Ri gi d N o n m e tal l i c  I B C s  an d

C o m p o s i te  I B C s

L i q u i d

C l as s #

M ax i m u m
S to rage

H e i gh t
( ft)

M axi m u m
To tal

Q u an ti ty
p e r P i l e

o r Rac k
S e c ti o n

( gal )

M ax i m um
To tal

Q uan ti ty
( gal )  

M axi m um
S to rage

H e i gh t
( ft)

M axi m u m
To tal

Q u an ti ty
p e r P i l e

o r Rac k
S e c ti o n

( gal )

M axi m u m
To tal

Q u an ti ty
( gal )  

M axi m u m
S to rage

H e i gh t
( ft)

M ax i m u m
To tal

Q uan ti ty
p e r P i l e

o r Rac k
S e c ti o n

( gal )

M axi m u m
To tal

Q u an ti ty
( gal )

I A 5 6 6 0 6 6 0 N P N P N P N P N P N P
I B 5 1 , 3 7 5 1 , 3 7 5 7 2 , 0 0 0 2 , 0 0 0 N P N P N P

I C 5 2 , 7 5 0 2 , 7 5 0 7 4 , 0 0 0 4 , 0 0 0 N P N P N P
I I 1 0 4 , 1 2 5 8 , 2 5 0 7 5 , 5 0 0 1 1 , 0 0 0 7 4 , 1 2 5 8 , 2 5 0

I I I A 1 5 1 3 , 7 5 0 2 7 , 5 0 0 7 2 2 , 0 0 0 4 4 , 0 0 0 7 1 3 , 7 5 0 2 7 , 5 0 0
I I I B 1 5 1 3 , 7 5 0 5 5 , 0 0 0 7 2 2 , 0 0 0 8 8 , 0 0 0 7 1 3 , 7 5 0 5 5 , 0 0 0

F o r  S I  u n i ts ,  1   ft =  0 . 3   m ;  1   g a l  =  3 . 8   L .
N P :  N o t p e r m i tte d .

#  S e e  S e c ti o n   4 . 2  fo r  d e ta i l s  o n  classifcation  s c h e m e .

Δ Tab l e   1 2 . 8 . 1  L i q ui d - C o n tai n e r C o m b i n ati o n s  P e r m i tte d  i n  P ro te c te d  G e n e ral - P urp o s e
Ware h o u s e s

I gn i ti b l e  ( Fl am m ab l e  o r
C o m b u s ti b l e )  L i q u i d Typ e S to rage  Ar ran ge m e n t C o n tai n e r S i z e

C o n tai n e r
C o n s tr uc ti o n

F P  ≥ 4 5 0 ° F  ( 2 3 2 ° C ) Ra c k ≤ 5   g al  ( 1 9   L ) P l a s ti c / g l a s s

≤ 4 8   o z  ( 1 . 4   L ) P l a s ti c / g l a s s

F P  ≥ 2 0 0 ° F  ( 9 3 ° C ) Ra c k ≤ 5   g al  ( 1 9   L ) P l a s ti c / g l a s s

F P  ≤ 2 0 0 ° F  ( 9 3 ° C ) Ra c k ≤ 2   o z  ( 6 0   m l ) P l a s ti c / g l a s s

E th an o l  o r  i s o p r o p a n o l  
( 1 0 0 % )

Ra c k ≤ 1   g a l  ( 4 L ) P l a s ti c / g l a s s

≤ 6   o z  ( 1 8 0   m l ) P l a s ti c / g l a s s

E th an o l  o r  i s o p r o p a n o l  
( ≤ 5 0 %  b y vo l u m e  i n  wate r )

Ra c k ≤ 1   g a l  ( 4   L ) P l a s ti c / g l a s s

≤ 5 9   o z  ( 1 . 7 5   L ) P l a s ti c / g l a s s

S o l i d  p i l e  o r  p al l e ti z e d ≤ 5 9   o z  ( 1 . 7 5   L ) Gl a s s

An y F P,  B P  > 1 0 0 ° F  ( 3 8 ° C ) P a l l e ti z e d  o r  r a c k o r  
s o l i d  p i l e

≤ 6 . 5   g a l  2 5   L ) S te e l



F L AM M AB L E  AN D  C O M B U S T I B L E  L I QU I D S  C O D E3 0 - 4 0

2 0 2 4  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 .

1 2 . 1 5  E x h au s te d  E n c l o s u re s .  ( Re s e r ve d )

Δ 1 2 . 1 6  E x p l o s i o n  C o n tro l .    T h e  e x te n t o f r e q u i r e d  e x p l o s i o n
c o n tr o l  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  6 . 4 . 1 . 2 . 3 .

1 2 . 1 7  S e p arati o n  fro m  I n c o m p ati b l e  M ate ri al s .    T h e  p r o vi ‐
s i o n s  o f S e c ti o n   9 . 1 7  s h al l  ap p l y.

1 2 . 1 8  D i s p e n s i n g,  H an d l i n g,  an d  U s e  o f I gn i ti b l e  ( Fl am m ab l e
o r C o m b u s ti b l e )  L i q u i d s  i n  S to rage  O c c u p an c i e s .    D i s p e n s i n g ,
h an d l i n g ,  a n d  u s e  i n  s to r ag e  a r e as  s h a l l  b e  i n  a c c o r d an c e  wi th
C h ap te r   1 8 .

1 2 . 1 9  O u td o o r S to rage  o f I gn i ti b l e  ( Fl am m ab l e  o r C o m b u s ti ‐
b l e )  L i q u i d s .    S to r ag e  o u ts i d e  o f b u i l d i n gs  s h al l  m e e t th e
r e q u i r e m e n ts  o f C h a p te r  1 4  o r  C h ap te r  1 5 ,  wh i c h e ve r  i s  a p p l i ‐
c a b l e .

C h ap te r  1 3       S to rage  o f I gn i ti b l e  ( Fl am m ab l e  o r C o m b us ti b l e )
L i q u i d s  i n  C o n tai n e rs  — D e tac h e d ,  U n p ro te c te d  B u i l d i n gs

1 3 . 1  S c o p e .    T h i s  c h ap te r  s h al l  ap p l y to  th e  s to r a ge  o f i g n i ti b l e
(fammable  o r  c o m b u s ti b l e )  l i q u i d s  i n  d e tac h e d ,  u n p r o te c te d
b u i l d i n g s ,  i n  th e  fo l l o wi n g :

( 1 ) D r u m s  o r  o th e r  c o n tai n e r s  th at d o  n o t e x c e e d  1 1 9  g al
( 4 5 0   L )  i n d i vi d u al  c a p ac i ty

( 2 ) P o r ta b l e  tan ks  th at d o  n o t e x c e e d  6 6 0  g al  ( 2 5 0 0  L )  i n d i ‐
vi d u a l  c ap ac i ty

( 3 ) I n te r m e d i ate  b u l k c o n ta i n e r s  th at d o  n o t e x c e e d  7 9 3  g al
( 3 0 0 0   L )

1 3 . 2  Defnitions  Specifc  to  C h ap te r 1 3 .  ( Re s e r ve d )

1 3 . 3  G e n e ral  Re q u i re m e n ts .

1 3 . 3 . 1 *    T h e  b u i l d i n g  s h al l  h a ve  a h o r i z o n tal  s e p ar a ti o n  o f a t
l e as t 2 0 0  ft ( 6 0  m )  [ 1 0 0  ft ( 3 0  m )  wh e r e  p r o te c ti o n  fo r  e x p o ‐
s u r e s  i s  p r o vi d e d ]  fr o m  e x p o s e d  b u s i n e s s ,  i n d u s tr i a l ,  m e r c an ‐
ti l e ,  a n d  s to r a ge  o c c u p a n c i e s  o n  th e  s am e  p r o p e r ty as  we l l  a s
fr o m  an y p r o p e r ty l i n e  th a t i s  o r  c a n  b e  b u i l t u p o n .

1 3 . 3 . 2 *    T h e  b u i l d i n g  s h al l  h a ve  a h o r i z o n tal  s e p ar a ti o n  o f a t
l e as t 1 0 0 0  ft ( 3 0 0  m )  [ 5 0 0  ft ( 1 5 0  m )  wh e r e  p r o te c ti o n  fo r
e x p o s u r e s  i s  p r o vi d e d ]  fr o m  e x p o s e d  o c c u p a n c i e s  o th e r  th a n
b u s i n e s s ,  i n d u s tr i al ,  m e r c a n ti l e ,  a n d  s to r ag e  o n  th e  s am e  p r o p ‐
e r ty as  we l l  as  fr o m  a n y p r o p e r ty l i n e  th at i s  o r  c a n  b e  b u i l t
u p o n .

1 3 . 3 . 3    M e a n s  o f e g r e s s  fr o m  th e  b u i l d i n g  s h al l  n o t e x c e e d
7 5   ft ( 2 3   m ) .

1 3 . 3 . 4    Rac k s to r a ge  s h al l  b e  ar r a n ge d  wi th  m i n i m u m  4  ft
( 1 . 2  m )  wi d e  ai s l e s  b e twe e n  ad j a c e n t r ac k s e c ti o n s  a n d  b e twe e n
i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d  s to r a ge  an d  a n y
ad j a c e n t s to r ag e .

Δ 1 3 . 3 . 5    S o l i d  p i l e  a n d  p al l e ti z e d  s to r ag e  s h al l  b e  ar r an g e d  s o
th a t p i l e s  ar e  s e p a r ate d  fr o m  e ac h  o th e r  b y a t l e a s t 4   ft ( 1 . 2   m ) .

N 1 3 . 3 . 5 . 1    Ai s l e s  s h al l  b e  p r o vi d e d  a n d  a r r an g e d  s o  th a t n o
c o n tai n e r  o r  p o r tab l e  tan k i s  m o r e  th an  2 0  ft ( 6  m )  fr o m  a n
ai s l e .

N 1 3 . 3 . 5 . 2    F o r  C l as s  I I I B  l i q u i d s  [ F P  ≥  2 0 0 ° F  ( 9 3 ° C ) ]  s to r e d  i n
c o n tai n e r s  a t te m p e r a tu r e s  b e l o w th e i r  F P,  th e  d i s ta n c e
b e twe e n  p i l e s  s h al l  b e  p e r m i tte d  to  b e  r e d u c e d  fr o m  4  ft
( 1 . 2  m )  to  2  ft ( 0 . 6  m )  i n  p r o p o r ti o n  to  c o m m e n s u r a te  r e d u c ‐
ti o n s  i n  m a x i m u m  q u an ti ty p e r  p i l e  an d  m ax i m u m  s to r ag e
h e i gh t,  as  gi ve n  i n  Tab l e  1 2 . 6 . 2 . 2 .

1 3 . 3 . 6    L i m i te d  q u a n ti ti e s  o f c o m b u s ti b l e  c o m m o d i ti e s ,  a s
defned  i n  N F PA 1 3 ,  s h al l  b e  p e r m i tte d  to  b e  s to r e d  i n  c o n tr o l

ar e as ,  l i q u i d  s to r a ge  r o o m s ,  o r  l i q u i d  war e h o u s e s  i f th e  o r d i ‐
n ar y c o m b u s ti b l e s ,  o th e r  th a n  th o s e  u s e d  fo r  p ac kag i n g  th e

i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s ,  a r e  s e p ar ate d
fr o m  th e  i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s  i n  s to r ‐
ag e  b y a m i n i m u m  o f 8  ft ( 2 . 4  m )  h o r i z o n tal l y e i th e r  b y ai s l e s

o r  b y o p e n  r a c ks .

1 3 . 3 . 7    S to r ag e  o f e m p ty o r  i d l e  c o m b u s ti b l e  p a l l e ts  s h al l  b e
l i m i te d  to  a  m ax i m u m  p i l e  s i z e  o f 2 5 0 0  ft2  ( 2 3 0  m 2 )  a n d  to  a

m a x i m u m  s to r ag e  h e i gh t o f 6   ft ( 1 . 8   m ) .

1 3 . 3 . 7 . 1    P a l l e t s to r a ge  s h a l l  b e  s e p ar ate d  fr o m  i g n i ti b l e  (fam‐
mable  o r  c o m b u s ti b l e )  l i q u i d  s to r ag e  b y a i s l e s  th at ar e  at l e as t
8   ft ( 2 . 4   m )  wi d e .

1 3 . 3 . 8    C o n ta i n e r s ,  i n te r m e d i a te  b u l k c o n tai n e r s ,  a n d  p o r tab l e
tan ks  s h al l  n o t b e  s to r e d  c l o s e r  th a n  3 6  i n .  ( 9 1 5  m m )  to  th e

n e ar e s t b e am ,  c h o r d ,  g i r d e r,  o r  o th e r  r o o f m e m b e r.

1 3 . 4  Re s e r ve d .

1 3 . 5  Re s e r ve d .

1 3 . 6  M ax i m u m  Al l o wab l e  Q u an ti ti e s  an d  M ax i m u m  S to rage
H e i gh ts .

1 3 . 6 . 1    T h e  to tal  q u an ti ty o f i g n i ti b l e  (fammable  o r c o m b u s ti ‐
b l e )  l i q u i d s  s to r e d  i n  a  d e tac h e d  u n p r o te c te d  l i q u i d  s to r ag e
b u i l d i n g  s h a l l  n o t b e  l i m i te d .

1 3 . 6 . 2    S to r ag e  o f i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s
i n  p i l e s  o r  r ac ks  i n  a  d e tac h e d ,  u n p r o te c te d  l i q u i d  s to r a ge

b u i l d i n g  s h al l  n o t e x c e e d  th e  m ax i m u m  s to r ag e  h e i g h t an d
m a x i m u m  q u an ti ty p e r  p i l e  o r  r ac k s e c ti o n  al l o we d  b y Tab l e
1 2 . 6 . 2 . 2 .

1 3 . 6 . 3    Wh e r e  two  o r  m o r e  c l as s e s  o f l i q u i d s  ar e  s to r e d  i n  a
s i n gl e  p i l e  o r  r ac k s e c ti o n ,  th e  fo l l o wi n g s h al l  ap p l y:

( 1 ) T h e  m a x i m u m  q u a n ti ty p e r  p i l e  o r  r a c k s e c ti o n  an d  th e
m a x i m u m  s to r ag e  h e i g h t p e r m i tte d  s h al l  b e  th e  s m al l e s t

o f th e  i n d i vi d u a l  m ax i m u m  q u an ti ti e s  p e r  p i l e  o r  r ac k
s e c ti o n  a n d  m ax i m u m  s to r ag e  h e i gh ts  fo r  th e  specifc

c l as s e s  p r e s e n t,  r e s p e c ti ve l y.
( 2 ) T h e  m ax i m u m  q u an ti ty p e r  p i l e  o r  r a c k s e c ti o n  s h al l  b e

l i m i te d  to  th e  s u m  o f th e  p r o p o r ti o n al  am o u n ts  th a t e a c h
c l as s  o f l i q u i d  p r e s e n t b e ar s  to  th e  m ax i m u m  q u a n ti ty p e r
p i l e  o r  r a c k s e c ti o n  al l o we d  fo r  i ts  r e s p e c ti ve  c l as s .

( 3 ) T h e  s u m  o f th e  p r o p o r ti o n a l  am o u n ts  s h a l l  n o t e x c e e d
1 0 0   p e r c e n t.

1 3 . 7  C o n tro l  Are as .  ( Re s e r ve d )

1 3 . 8  Re s e r ve d .

1 3 . 9  C o n s tr u c ti o n  Re q u i re m e n ts .

1 3 . 9 . 1    T h e  b u i l d i n g  s h a l l  n o t e x c e e d  o n e  s to r y i n  h e i g h t.

1 3 . 9 . 2    T h e  b u i l d i n g  s h al l  n o t h ave  b as e m e n ts ,  c r a wl  s p ac e s ,  o r
o th e r  ac c e s s i b l e  underfoor  ar e as .

1 3 . 1 0  Fi re  P ro te c ti o n .

1 3 . 1 0 . 1    Au to m ati c  fre  p r o te c ti o n  s ys te m s  s h al l  n o t b e
r e q u i r e d .

1 3 . 1 0 . 2    M an u a l  frefghting  e q u i p m e n t n e e d e d  fo r i n c i p i e n t-
l e ve l  fre  p r o te c ti o n  s h al l  b e  p r o vi d e d  i n  ac c o r d an c e  wi th
9 . 1 0 . 2 .



H AZ ARD O U S  M AT E RI AL S  S T O RAGE  L O C KE RS 3 0 - 4 1

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 . 2 0 2 4  E d i t i o n

1 3 . 1 1  E m e rge n c y C o n tro l  S ys te m s .  ( Re s e r ve d )

1 3 . 1 2  E l e c tri c al  S ys te m s .    I n s ta l l a ti o n  o f e l e c tr i c a l  wi r i n g an d
u ti l i z a ti o n  e q u i p m e n t s h al l  m e e t th e  r e q u i r e m e n ts  o f C h a p ‐

te r   7  a n d  S e c ti o n   9 . 1 2 .

1 3 . 1 3  C o n tai n m e n t,  D rai n age ,  an d  S p i l l  C o n tro l .

Δ 1 3 . 1 3 . 1    Wh e r e  th e  m ax i m u m  a l l o wab l e  q u an ti ty ( M AQ)  i s
e x c e e d e d ,  s p i l l  c o n tr o l  s h al l  b e  r e q u i r e d  i n  ac c o r d an c e  wi th
6 . 1 2 . 2 .

Δ 1 3 . 1 3 . 2    Wh e r e  th e  M AQ i s  e x c e e d e d ,  s e c o n d ar y c o n ta i n m e n t
s h a l l  c o m p l y wi th  6 . 1 2 . 3  an d  an y a d d i ti o n al  r e q u i r e m e n ts  o f

th i s  s e c ti o n .

N 1 3 . 1 3 . 3    Wh e r e  u s e d ,  d r ai n ag e  s h a l l  c o m p l y wi th  6 . 1 2 . 4 .

N 1 3 . 1 3 . 4    S e c o n d ar y c o n ta i n m e n t o r  d r a i n a ge  s h a l l  n o t b e
r e q u i r e d  fo r  fre  p r o te c ti o n  wa te r  i f th e  b u i l d i n g  d o e s  n o t h a ve

a wate r-b as e d  fre  p r o te c ti o n  s ys te m .

1 3 . 1 4  Ve n ti l ati o n .    Ar e as  wh e r e  d i s p e n s i n g  i s  c o n d u c te d  s h a l l
b e  p r o vi d e d  wi th  ve n ti l ati o n  th at m e e ts  th e  r e q u i r e m e n ts  o f
S e c ti o n   1 8 . 6 .

1 3 . 1 5  E x h au s te d  E n c l o s u re .  ( Re s e r ve d )

Δ 1 3 . 1 6  E x p l o s i o n  C o n tro l .    T h e  e x te n t o f r e q u i r e d  e x p l o s i o n
c o n tr o l  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  6 . 4 . 1 . 2 . 3 .

1 3 . 1 7  S e p arati o n  fro m  I n c o m p ati b l e  M ate ri al s .    T h e  p r o vi ‐
s i o n s  o f S e c ti o n   9 . 1 7  s h al l  ap p l y.

1 3 . 1 8  D i s p e n s i n g,  H an d l i n g,  an d  U s e  o f I gn i ti b l e  ( Fl am m ab l e
o r C o m b u s ti b l e )  L i q u i d s  i n  D e tac h e d ,  U n p ro te c te d  B u i l d i n gs .

D i s p e n s i n g,  h a n d l i n g,  a n d  u s e  i n  s to r a ge  a r e as  s h al l  b e  i n
ac c o r d an c e  wi th  C h a p te r   1 8 .

1 3 . 1 9  O utd o o r S to rage  o f I gn i ti b l e  ( Fl am m ab l e  o r C o m b us ti ‐
b l e )  L i q ui d s .    S to r ag e  o u ts i d e  o f b u i l d i n gs  s h al l  m e e t th e
r e q u i r e m e n ts  o f C h a p te r  1 4  o r  C h ap te r  1 5 ,  wh i c h e ve r  i s  a p p l i ‐

c a b l e .

C h ap te r 1 4    H az ard o u s  M ate ri al s  S to rage  L o c k e rs

1 4 . 1 *  S c o p e .    T h i s  c h a p te r  s h a l l  a p p l y to  th e  s to r ag e  o f i g n i ti ‐
b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s  i n  m o vab l e ,  m o d u l ar,
p r e fab r i c ate d  s to r ag e  l o c ke r s ,  al s o  kn o wn  a s  h az ar d o u s  m ate r i ‐

a l s  s to r ag e  l o c ke r s  ( h e r e i n afte r  r e fe r r e d  to  a s  l o c ke r s ) ,  specif‐
cally d e s i g n e d  a n d  m an u fa c tu r e d  fo r  s to r ag e  o f h az ar d o u s
m a te r i al s ,  i n  th e  fo l l o wi n g :

( 1 ) C o n ta i n e r s  th a t d o  n o t e x c e e d  1 1 9  ga l  ( 4 5 0  L )  i n d i vi d u al
c a p a c i ty

( 2 ) P o r ta b l e  tan ks  th at d o  n o t e x c e e d  6 6 0  g al  ( 2 5 0 0  L )  i n d i ‐
vi d u a l  c ap a c i ty

( 3 ) I n te r m e d i a te  b u l k c o n tai n e r s  th at d o  n o t e x c e e d  7 9 3  g al
( 3 0 0 0   L )  i n d i vi d u a l  c ap ac i ty

1 4 . 2  Defnitions  Specifc  to  C h ap te r 1 4 .  ( Re s e r ve d )

1 4 . 3  G e n e ral  Re q u i re m e n ts .

1 4 . 3 . 1    L o c ke r s  th at ar e  u s e d  as  l i q u i d  s to r ag e  r o o m s  s h a l l
m e e t th e  r e q u i r e m e n ts  o f C h ap te r s  9  a n d  1 2  a n d  S e c ti o n s  1 4 . 4

an d  1 4 . 6 .

1 4 . 3 . 2    L o c ke r s  th at a r e  l o c ate d  o u ts i d e  s h al l  m e e t th e  r e q u i r e ‐
m e n ts  o f S e c ti o n s  1 4 . 4  th r o u gh  1 4 . 6 .

1 4 . 4  D e s i gn  an d  C o n s tr u c ti o n  o f H az ard o u s  M ate ri al s  S to rage
L o c ke rs .

1 4 . 4 . 1    T h e  d e s i g n  an d  c o n s tr u c ti o n  o f a l o c ke r  s h al l  m e e t a l l
ap p l i c a b l e  l o c a l ,  s tate ,  an d  fe d e r a l  r e gu l ati o n s  a n d  r e q u i r e ‐

m e n ts  a n d  s h al l  b e  s u b j e c t to  th e  a p p r o val  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 .

1 4 . 4 . 2    M o va b l e  p r e fab r i c a te d  s tr u c tu r e s  th a t h ave  b e e n  e x am ‐
i n e d ,  l i s te d ,  o r  l ab e l e d  b y an  o r g an i z ati o n  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  fo r  u s e  as  a  h az ar d o u s  m ate r i al s

s to r ag e  fac i l i ty s h a l l  b e  ac c e p tab l e .

1 4 . 4 . 3    L o c ke r s  s h a l l  n o t e x c e e d  1 5 0 0  ft2  ( 1 4 0  m 2 )  g r o s s  foor
a r e a.

1 4 . 4 . 4    Ve r ti c al  s tac ki n g  o f l o c ke r s  s h al l  n o t b e  p e r m i tte d .

1 4 . 4 . 5    Wh e r e  e l e c tr i c a l  wi r i n g an d  e l e c tr i c a l  u ti l i z ati o n  e q u i p ‐
m e n t a r e  r e q u i r e d ,  th e y s h a l l  c o m p l y wi th  C h ap te r  7  an d

S e c ti o n   9 . 1 2 .

1 4 . 4 . 6    Wh e r e  d i s p e n s i n g  o r  flling  i s  p e r m i tte d  i n s i d e  a l o c ke r,
o p e r ati o n s  s h a l l  c o m p l y wi th  th e  p r o vi s i o n s  o f C h ap te r   1 8 .

1 4 . 4 . 7    Ve n ti l a ti o n  s h a l l  b e  p r o vi d e d  i n  ac c o rd an c e  wi th
S e c ti o n   1 8 . 6 .

1 4 . 4 . 8    L o c ke r s  s h a l l  i n c l u d e  a s p i l l  c o n tai n m e n t s ys te m  to
p r e ve n t th e  fow o f i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )
l i q u i d s  fr o m  th e  l o c ke r  u n d e r  e m e r g e n c y c o n d i ti o n s .

1 4 . 4 . 8 . 1    T h e  c o n tai n m e n t s ys te m  s h a l l  h ave  suffcient c ap ac i ty
to  c o n ta i n  1 0  p e r c e n t o f th e  vo l u m e  o f c o n tai n e rs  a l l o we d  i n

th e  l o c ke r  o r  th e  vo l u m e  o f th e  l a r ge s t c o n ta i n e r,  wh i c h e ve r  i s
gr e a te r.

1 4 . 5  D e s i gn ate d  S i te s  fo r H az ard o u s  M ate ri al s  S to rage  L o c k‐
e rs .

1 4 . 5 . 1    L o c ke r s  s h a l l  b e  l o c ate d  o n  a d e s i g n ate d  ap p r o ve d  s i te
o n  th e  p r o p e r ty.

1 4 . 5 . 2    T h e  d e s i g n ate d  s i te  s h a l l  b e  ar r a n ge d  to  p r o vi d e  th e
m i n i m u m  s e p ar a ti o n  d i s ta n c e s  specifed  i n  Ta b l e  1 4 . 5 . 2

b e twe e n  i n d i vi d u al  l o c ke r s ,  fr o m  l o c ke r  to  p r o p e r ty l i n e  th at i s
o r  c a n  b e  b u i l t u p o n ,  an d  fr o m  l o c ke r  to  n e a r e s t s i d e  o f p u b l i c
ways  o r  to  i m p o r ta n t b u i l d i n gs  o n  th e  s am e  p r o p e r ty.

N 1 4 . 5 . 2 . 1    T h e  d i s tan c e s  i n  Tab l e  1 4 . 5 . 2  s h a l l  b e  p e rm i tte d  to  b e
wai ve d  i f defagration  ve n ti n g i s  n o t r e q u i r e d  an d  th e  l o c ke r  i s

p r o vi d e d  wi th  a  fre  r e s i s tan c e  r ati n g  o f n o t l e s s  th an  4   h o u r s .

1 4 . 5 . 3    O n c e  th e  d e s i g n ate d  s i te  i s  a p p r o ve d ,  i t s h al l  n o t b e
c h a n ge d  wi th o u t th e  ap p r o val  o f 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 4 . 5 . 4    M o r e  th a n  o n e  l o c ke r  s h a l l  b e  p e r m i tte d  o n  a  d e s i g n a‐
te d  s i te ,  p r o vi d e d  th at th e  s e p a r ati o n  d i s tan c e  b e twe e n  i n d i vi d ‐
u al  l o c ke r s  i s  m ai n tai n e d  i n  a c c o r d a n c e  wi th  Tab l e  1 4 . 5 . 2 .

1 4 . 5 . 5    Wh e r e  th e  a p p r o ve d  d e s i g n ate d  s to r ag e  s i te  i s  a c c e s s i ‐
b l e  to  th e  ge n e r a l  p u b l i c ,  i t s h al l  b e  p r o te c te d  fr o m  tam p e r i n g

o r  tr e s p as s i n g .

1 4 . 6  S to rage  Re q u i re m e n ts .

1 4 . 6 . 1    C o n tai n e r s  o f i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )
l i q u i d  i n  th e i r  o r i gi n al  s h i p p i n g p ac kag e s  s h al l  b e  p e r m i tte d  to

b e  s to r e d  e i th e r  p al l e ti z e d  o r  s o l i d  p i l e d  wi th i n  th e  l o c ke r.
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1 4 . 6 . 2    U n p a c ka ge d  c o n tai n e r s  s h a l l  b e  p e r m i tte d  to  b e  s to r e d
o n  s h e l ve s  o r  d i r e c tl y o n  th e  foor  o f th e  l o c ke r.

1 4 . 6 . 3    C o n ta i n e r s  o ve r  3 0  g al  ( 1 1 4  L )  c a p ac i ty s to r i n g  C l as s  I
o r  C l as s  I I  l i q u i d s  [ F P  <  1 4 0 ° F  ( 6 0 ° C ) ]  s h al l  n o t b e  s to r e d  m o r e
th a n  two  c o n tai n e r s  h i gh .

1 4 . 6 . 4    I n  a l l  c as e s ,  th e  s to r a ge  ar r a n ge m e n t s h a l l  p r o vi d e
u n r e s tr i c te d  a c c e s s  to  an d  e gr e s s  fr o m  th e  l o c ke r.

Δ Tab l e   1 4 . 5 . 2  D e s i gn ate d  S i te s

  M i n i m u m  S e p arati o n  D i s tan c e  ( ft)

Are a o f

D e s i gn ate d  S i te a

( ft2 )

B e twe e n
I n d i vi d ual

L o c k e rs

Fro m  L o c ke r
to  P ro p e r ty

L i n e  T h at I s
o r C an  B e

B u i l t U p o n b

Fro m  L o c ke r to
N e are s t S i d e  o f

P u b l i c  Ways  o r to
I m p o r tan t

B u i l d i n gs  o n

S am e  P ro p e r tyb , c

≤ 1 0 0 5 1 0 5
> 1 0 0  a n d  ≤ 5 0 0 5 2 0 1 0

> 5 0 0  an d  ≤ 1 5 0 0 d 5 3 0 2 0

F o r  S I  u n i ts ,  1   ft =  0 . 3   m ;  1   ft2  =  0 . 0 9   m 2 .
aS i te  a r e a  l i m i ts  a r e  i n te n d e d  to  d i ffe r e n ti a te  th e  r e l a ti ve  s i z e  a n d  th u s

th e  n u m b e r  o f l o c k e r s  th a t ar e  p e r m i tte d  i n  o n e  d e s i g n a te d  s i te .
b D i s ta n c e s  a p p l y to  p r o p e r ti e s  th a t h a ve  p r o te c ti o n  fo r  e x p o s u r e s ,  a s
defned.  I f th e r e  ar e  e x p o s u r e s  a n d  s u c h  p r o te c ti o n  fo r  e x p o s u r e s  d o e s
n o t e x i s t,  th e  d i s ta n c e s  s h o u l d  b e  d o u b l e d .

c S e p a r a ti o n  d i s tan c e s  i n  th e  tab l e  c a n  b e  r e d u c e d  b y h al f,  to  a
m i n i m u m  o f 5   ft ( 1 . 5   m ) ,  i f th e  fo l l o wi n g  a r e  m e t:

( 1 ) E i th e r  th e  b u i l d i n g  o r  th e  l o c ke r  h a s  a  fre  r e s i s tan c e  r ati n g  o f
2   h o u r s .

( 2 ) T h e  b u i l d i n g  h a s  n o  o p e n i n g s  to  a b o ve  g r a d e  ar e a s  wi th i n  1 0   ft
( 3  m )  h o r i z o n ta l l y.

( 3 ) T h e  b u i l d i n g  h a s  n o  o p e n i n g s  to  b e l o w g r ad e  a r e as  wi th i n  5 0   ft
( 1 5   m )  h o r i z o n ta l l y o f th e  d e s i g n a te d  a r e a .

d Wh e r e  a  s i n g l e  l o c ke r  h as  a g r o s s  s i n g l e -s to r y foor  a r e a th a t wi l l
re q u i r e  a  s i te  a r e a l i m i t o f g r e a te r  th a n  1 5 0 0   ft2  ( 1 4 0   m 2 )  o r  wh e r e
m u l ti p l e  u n i ts  e x c e e d  th e  a r e a l i m i t o f 1 5 0 0   ft2  ( 1 4 0   m 2 ) ,  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  s h o u l d  b e  c o n s u l te d  fo r  a p p r o va l  o f d i s ta n c e s .

1 4 . 6 . 5    M i s c e l l an e o u s  c o m b u s ti b l e  m a te r i al s ,  i n c l u d i n g  b u t n o t
l i m i te d  to  i d l e  p a l l e ts ,  e x c e s s i ve  ve g e ta ti o n ,  a n d  p ac ki n g  m ate r i ‐
a l s ,  s h al l  n o t b e  p e r m i tte d  wi th i n  5  ft ( 1 . 5  m )  o f th e  d e s i g n ate d

s i te  a p p r o ve d  fo r  l o c ke r s .

1 4 . 6 . 6    War n i n g s i g n s  fo r  l o c ke r s  s h a l l  b e  i n  ac c o r d a n c e  wi th
ap p l i c a b l e  l o c al ,  s ta te ,  an d  fe d e r al  r e g u l a ti o n s  o r  wi th

N F PA  7 0 4 .

C h ap te r  1 5       O u td o o r S to rage

1 5 . 1  S c o p e .    T h i s  c h ap te r  s h al l  ap p l y to  th e  s to r a ge  o f i g n i ti b l e
(fammable  o r  c o m b u s ti b l e )  l i q u i d s  o u td o o r s  i n  th e  fo l l o wi n g:

( 1 ) D r u m s  o r  o th e r  c o n tai n e r s  th at d o  n o t e x c e e d  1 1 9  g al
( 4 5 0   L )  i n d i vi d u al  c a p a c i ty

( 2 ) P o r ta b l e  tan ks  th at d o  n o t e x c e e d  6 6 0  g al  ( 2 5 0 0  L )  i n d i ‐
vi d u a l  c ap ac i ty

( 3 ) I n te r m e d i ate  b u l k c o n ta i n e r s  th at d o  n o t e x c e e d  7 9 3  g al
( 3 0 0 0   L )  i n d i vi d u a l  c ap ac i ty

1 5 . 2  Defnitions  Specifc  to  C h ap te r 1 5 .  ( Re s e r ve d )

1 5 . 3  G e n e ral  Re q u i re m e n ts .    O u td o o r  s to r ag e  o f i g n i ti b l e
(fammable  o r  c o m b u s ti b l e )  l i q u i d s  i n  c o n tai n e r s ,  i n te r m e d i a te

b u l k c o n tai n e r s ,  an d  p o r tab l e  tan ks  s h a l l  c o m p l y wi th  Tab l e
1 5 . 3  an d  wi th  a l l  a p p l i c a b l e  r e q u i r e m e n ts  o f th i s  c h ap te r.

1 5 . 3 . 1    Wh e r e  two  o r  m o r e  c l as s e s  o f l i q u i d s  ar e  s to r e d  i n  a
s i n gl e  p i l e ,  th e  m ax i m u m  q u an ti ty p e r m i tte d  i n  th a t p i l e  s h a l l
b e  th at o f th e  m o s t h az ar d o u s  c l as s  o f l i q u i d  p r e s e n t.

1 5 . 3 . 2    N o  c o n ta i n e r,  i n te r m e d i ate  b u l k c o n tai n e r,  o r  p o r tab l e
tan k i n  a p i l e  s h al l  b e  m o r e  th an  2 0 0  ft ( 6 0  m )  fr o m  a  m i n i ‐

m u m  2 0  ft ( 6  m )  wi d e  a c c e s s  way to  p e r m i t a p p r o a c h  o f fre
c o n tr o l  ap p ar a tu s  u n d e r  al l  we ath e r  c o n d i ti o n s .

1 5 . 3 . 3    T h e  d i s tan c e s  specifed  i n  Tab l e  1 5 . 3  s h a l l  a p p l y to
p r o p e r ti e s  th at h a ve  p r o te c ti o n  fo r  e x p o s u r e s  a s  defned.  I f
th e r e  ar e  e x p o s u r e s  an d  p r o te c ti o n  fo r  e x p o s u r e s  d o e s  n o t

e x i s t,  th e  d i s tan c e  to  th e  p r o p e r ty l i n e  th a t i s  o r  c an  b e  b u i l t
u p o n  s h al l  b e  d o u b l e d .

Tab l e   1 5 . 3  S to rage  L i m i tati o n s  fo r O u ts i d e  S to rage

L i q ui d

C l as s #

C o n tai n e rs  
P o r tab l e  Tan k s  an d

M e tal  I B C s  
Ri gi d  P l as ti c  an d

C o m p o s i te  I B C s   M i n i m u m  S e p arati o n  D i s tan c e  ( ft)

M axi m u m
Q u an ti ty

p e r P i l e

( gal ) a, b , c

M axi m u m
S to rage

H e i gh t
( ft)  

M axi m um
Q u an ti ty

p e r P i l e
( gal )

M axi m um
S to rage

H e i gh t
( ft)  

M axi m u m
Q u an ti ty p e r

P i l e  ( gal ) a, c

M ax i m u m
S to rage

H e i gh t
( ft)  

B e twe e n
P i l e s  o r

Rac k
S e c ti o n s

To  P ro p e r ty
L i n e  T h at I s

o r C an  B e

B u i l t U p o n b , d

To  S tre e t,
Al l e y,  o r

P u b l i c  Wayb

I A 1 , 1 0 0 1 0 2 , 2 0 0 7 N P N P 5 5 0 1 0
I B 2 , 2 0 0 1 2 4 , 4 0 0 1 4 N P N P 5 5 0 1 0

I C 4 , 4 0 0 1 2 8 , 8 0 0 1 4 N P N P 5 5 0 1 0
I I 8 , 8 0 0 1 2 1 7 , 6 0 0 1 4 8 , 8 0 0 1 4 5 2 5 5

I I I 2 2 , 0 0 0 1 8 4 4 , 0 0 0 1 4 2 2 , 0 0 0 1 8 5 1 0 5

F o r  S I  u n i ts ,  1   ft =  0 . 3   m ;  1   g a l  =  3 . 8   L .
N P :  N o t p e r m i tte d .
# S e e  S e c ti o n   4 . 2  fo r  d e ta i l s  o n  th e  classifcation  s c h e m e .

aS e e  1 5 . 3 . 1  r e g a r d i n g  m i x e d -c l a s s  s to r a g e .
b S e e  1 5 . 3 . 4  fo r  s m a l l e r  p i l e  s i z e s .
c F o r  s to r a g e  i n  r a c ks ,  th e  q u a n ti ty l i m i ts  p e r  p i l e  d o  n o t a p p l y,  b u t th e  r a c k a r r a n g e m e n ts  s h o u l d  b e  l i m i te d  to  a  m a x i m u m  o f 5 0   ft ( 1 5   m )  i n  l e n g th

an d  two  r o ws  o r  9   ft ( 2 . 7   m )  i n  d e p th .
d S e e  1 5 . 3 . 3  r e g a r d i n g  p r o te c ti o n  fo r  e x p o s u r e s .
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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 . 2 0 2 4  E d i t i o n

1 5 . 3 . 4    Wh e r e  to tal  q u an ti ty s to r e d  d o e s  n o t e x c e e d  5 0  p e r c e n t
o f th e  m ax i m u m  q u a n ti ty p e r  p i l e ,  as  specifed  i n  Tab l e  1 5 . 3 ,

th e  d i s ta n c e s  to  a p r o p e r ty l i n e  th at i s  o r  c an  b e  b u i l t u p o n  an d
to  s tr e e ts ,  a l l e ys ,  o r  p u b l i c  wa ys  s h a l l  b e  p e r m i tte d  to  b e

r e d u c e d  b y 5 0   p e r c e n t b u t i n  n o  c a s e  to  l e s s  th an  3   ft ( 0 . 9   m ) .

1 5 . 3 . 5    T h e  s to r a ge  ar e a  s h a l l  b e  g r ad e d  i n  a m an n e r  to  d i ve r t
p o s s i b l e  s p i l l s  awa y fr o m  b u i l d i n gs  o r  o th e r  e x p o s u r e s  o r  s h a l l

b e  s u r r o u n d e d  b y a  c u r b  a t l e as t 6   i n .  ( 1 5 0   m m )  h i g h .
•

1 5 . 3 . 6    Wh e n  ac c e s s i b l e  to  th e  p u b l i c ,  th e  s to r ag e  a r e a s h al l  b e
p r o te c te d  ag ai n s t ta m p e r i n g  an d  tr e s p a s s i n g.

1 5 . 3 . 7    T h e  s to r ag e  a r e a s h al l  b e  ke p t fr e e  o f we e d s ,  d e b r i s ,
a n d  o th e r  c o m b u s ti b l e  m ate r i al s  n o t n e c e s s ar y to  th e  s to r a ge

fo r  a  d i s tan c e  o f at l e as t 1 0  ft ( 3  m )  ar o u n d  th e  p e r i m e te r  o f
th e  s to r e d  m a te r i al s .

1 5 . 3 . 8    T h e  s to r a ge  ar e a  s h a l l  b e  p e r m i tte d  to  b e  p r o te c te d
fr o m  th e  we ath e r  b y a c a n o p y o r  r o o f th at d o e s  n o t l i m i t th e

d i s s i p ati o n  o f h e at o r  d i s p e r s i o n  o f fammable  vap o r s  a n d  d o e s
n o t r e s tr i c t frefghting  ac c e s s  a n d  c o n tr o l .

N 1 5 . 3 . 9  C o n tai n m e n t,  D rai n age ,  an d  S p i l l  C o n tro l .    Wh e r e  th e
m a x i m u m  q u a n ti ty p e r  p i l e  e s tab l i s h e d  i n  Tab l e  1 5 . 3  i s  e x c e e ‐
d e d ,  s p i l l  c o n tr o l  an d  s e c o n d a r y c o n tai n m e n t s h a l l  b e  p r o vi d e d

i n  ac c o r d an c e  wi th  6 . 1 2 . 2  an d  6 . 1 2 . 3 .

N 1 5 . 3 . 9 . 1    T h e  s to r a ge  ar e a  s h a l l  b e  e i th e r  g r ad e d  i n  a  m a n n e r
to  d i ve r t p o s s i b l e  s p i l l s  awa y fr o m  b u i l d i n g s  o r  o th e r  e x p o s u r e s

o r  s u r r o u n d e d  b y a  c u r b  a t l e as t 6   i n .  ( 1 5 0   m m )  h i g h .

N 1 5 . 3 . 9 . 2    Wh e r e  u s e d ,  d r ai n ag e  s h a l l  c o m p l y wi th  6 . 1 2 . 4 .

N 1 5 . 3 . 1 0    Wh e r e  c u r b s ,  d i ke s ,  o r  s i m i l ar  c o n tai n m e n t b ar r i e r s
ar e  u s e d ,  p r o vi s i o n s  s h al l  b e  m ad e  to  d r a i n  ac c u m u l ati o n s  o f
gr o u n d wate r,  r a i n wa te r,  o r  s p i l l s  o f i gn i ti b l e  (fammable  o r

c o m b u s ti b l e )  l i q u i d s .

N 1 5 . 3 . 1 0 . 1    T h e  d e s i g n  o f th e  c o n tai n m e n t fo r  o u ts i d e  s to r ag e
s h a l l  i n c l u d e  th e  ad d i ti o n al  vo l u m e  r e q u i r e d  to  a c c o u n t fo r  th e

ac c u m u l ati o n  o f r a i n fal l  fo r  a  m i n i m u m  o f 2 4  h o u r s  i n  a 2 5 -
ye a r  r e o c c u r r e n c e .

N 1 5 . 3 . 1 0 . 2    L ar g e r  q u a n ti ti e s  u s e d  to  a c c o u n t fo r  l o c al  m e te o r o ‐
l o gi c al  c o n d i ti o n s  s h al l  b e  c o n s i d e r e d  wh e r e  ap p r o p r i ate .

N 1 5 . 3 . 1 0 . 3    Wh e r e  th e  d e s i g n  o f th e  c o n tai n m e n t fo r  o u ts i d e
s to r ag e  i n c l u d e s  th e  fre  s u p p r e s s i o n  wa te r  vo l u m e ,  a m e an s  fo r

i ts  d r a i n a ge  s h al l  b e  p r o vi d e d .

N 1 5 . 3 . 1 1    D r ai n s  s h a l l  b o th  te r m i n a te  at a  s afe  l o c a ti o n  an d  fow
fr e e l y u n d e r  fre  c o n d i ti o n s .

1 5 . 4  O u td o o r S to rage  Ad j ac e n t to  a B u i l d i n g.

1 5 . 4 . 1    A m ax i m u m  o f 1 1 0 0  g al  ( 4 1 6 0  L )  o f i gn i ti b l e  (famma‐
ble  o r  c o m b u s ti b l e )  l i q u i d s  i n  c o n tai n e r s ,  i n te r m e d i a te  b u l k

c o n tai n e r s ,  o r  p o r ta b l e  tan ks  s h al l  b e  p e r m i tte d  to  b e  s to r e d
ad j a c e n t to  a b u i l d i n g u n d e r  th e  s am e  m a n ag e m e n t,  p r o vi d e d

th e  fo l l o wi n g  c o n d i ti o n s  ap p l y:

( 1 ) T h e  a d j ac e n t b u i l d i n g  wal l  h as  a n  e x te r i o r  fre  r e s i s ta n c e
r a ti n g o f 2   h o u r s .

( 2 ) T h e  ad j ac e n t b u i l d i n g wa l l  h as  n o  o p e n i n g s  at gr a d e  o r
ab o ve  gr a d e  th at ar e  wi th i n  1 0  ft ( 3  m )  h o r i z o n tal l y o f th e
s to r ag e .

( 3 ) T h e  a d j ac e n t b u i l d i n g  wal l  h as  n o  o p e n i n g s  d i r e c tl y
a b o ve  th e  s to r a ge .

( 4 ) T h e  a d j ac e n t b u i l d i n g wa l l  h as  n o  o p e n i n g s  b e l o w g r ad e
wi th i n  5 0   ft ( 1 5   m )  h o r i z o n tal l y o f th e  s to r a ge .

1 5 . 4 . 2    T h e  p r o vi s i o n s  o f 1 5 . 4 . 1 ( 1 )  th r o u g h  1 5 . 4 . 1 ( 4 )  s h a l l  b e
p e r m i tte d  to  b e  wai ve d ,  s u b j e c t to  th e  ap p r o va l  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 ,  i f th e  b u i l d i n g i n  q u e s ti o n  i s  o n e  s to r y,  i s  o f
fre-resistive  o r  n o n c o m b u s ti b l e  c o n s tr u c ti o n ,  an d  i s  d e vo te d

p r i n c i p al l y to  th e  s to r ag e  o f i gn i ti b l e  (fammable  o r  c o m b u s ti ‐
b l e )  l i q u i d s .

1 5 . 4 . 3    T h e  q u an ti ty o f i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )
l i q u i d  s to r e d  a d j ac e n t to  a b u i l d i n g th at m e e ts  th e  c o n d i ti o n s
o f 1 5 . 4 . 1 ( 1 )  th r o u gh  1 5 . 4 . 1 ( 4 )  s h a l l  b e  p e r m i tte d  to  e x c e e d

th at p e r m i tte d  i n  1 5 . 4 . 1 ,  p r o vi d e d  th e  m ax i m u m  q u a n ti ty p e r
p i l e  d o e s  n o t e x c e e d  1 1 0 0  ga l  ( 4 1 6 0  L )  a n d  e ac h  p i l e  i s  s e p ar a‐
te d  b y a 1 0  ft ( 3  m )  m i n i m u m  c l e ar  s p ac e  a l o n g th e  c o m m o n

wal l .

1 5 . 4 . 4    T h e  q u an ti ty o f i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )
l i q u i d  s to r e d  s h a l l  b e  p e r m i tte d  to  e x c e e d  th e  1 1 0 0  g al

( 4 1 6 0  L )  q u a n ti ty specifed  b y 1 5 . 4 . 1  wh e r e  a m i n i m u m
d i s tan c e  e q u a l  to  th at specifed  b y Tab l e  1 5 . 3  fo r  d i s tan c e  to

p r o p e r ty l i n e  s h al l  b e  m ai n tai n e d  b e twe e n  b u i l d i n gs  an d  th e
n e ar e s t c o n ta i n e r  o r  p o r ta b l e  ta n k.

1 5 . 4 . 5    Wh e r e  th e  p r o vi s i o n s  o f 1 5 . 4 . 1  c a n n o t b e  m e t,  a  m i n i ‐
m u m  d i s tan c e  e q u al  to  th a t specifed  b y Ta b l e  1 5 . 3  fo r  d i s ta n c e
to  p r o p e r ty l i n e  s h al l  b e  m ai n ta i n e d  b e twe e n  b u i l d i n g s  a n d  th e

n e a r e s t c o n ta i n e r  o r  p o r ta b l e  ta n k.

Δ C h ap te r 1 6    Au to m ati c  Fi re  P ro te c ti o n  fo r C o n tro l  Are as ,
L i q ui d  S to rage  Ro o m s ,  an d  L i q u i d  Ware h o u s e s

1 6 . 1  S c o p e .

1 6 . 1 . 1 *    T h i s  c h ap te r  s h a l l  a p p l y to  au to m ati c  fre  p r o te c ti o n
s ys te m s  fo r  a l l  i n s i d e  s to r a ge  o f i g n i ti b l e  (fammable  o r
c o m b u s ti b l e )  l i q u i d s  i n  c o n ta i n e r s ,  i n te r m e d i ate  b u l k c o n ta i n ‐

e r s ,  an d  p o r ta b l e  ta n ks  as  specifed  i n  S e c ti o n   9 . 4 .

Δ 1 6 . 1 . 2 *    T h i s  c h a p te r  s h al l  n o t a p p l y to  C l a s s  I A l i q u i d s  [ F P  <
7 3 ° F  ( 2 2 . 8 ° C )  an d  B P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ] .

1 6 . 1 . 3    S to r ag e  o f i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s
th a t i s  p r o te c te d  i n  ac c o r d an c e  wi th  th e  ap p l i c ab l e  r e q u i r e ‐

m e n ts  o f th i s  c h ap te r  s h al l  b e  c o n s i d e r e d  p r o te c te d ,  as  defned
i n  1 6 . 2 . 2 .  Al l  o th e r  s to r a ge  s h a l l  b e  c o n s i d e r e d  u n p r o te c te d

u n l e s s  an  al te r n a te  m e an s  o f p r o te c ti o n  h as  b e e n  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 .

1 6 . 2  Defnitions  Specifc  to  C h ap te r 1 6 .    F o r  th e  p u r p o s e s  o f
th i s  c h ap te r,  th e  te r m s  i n  th i s  s e c ti o n  s h a l l  h a ve  th e  defnitions
g i ve n .

1 6 . 2 . 1  I B C .    Wh e r e  u s e d  i n  th i s  c h a p te r,  IBC r e fe r s  to  i n te r ‐
m e d i ate  b u l k c o n tai n e r s .

1 6 . 2 . 2 *  P ro te c te d .    F o r  th e  p u r p o s e s  o f th i s  c h ap te r,  th i s  te r m
s h a l l  ap p l y to  th e  s to r ag e  o f c o n ta i n e r s  th at m e e t th e  a p p r o p r i ‐

ate  p r o vi s i o n s  o f C h ap te r  1 6  o r  al te r n a te  p r o vi s i o n s  th at h ave
b e e n  ap p r o ve 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  (see 1 6. 3. 5
and Section  1 6. 9).

1 6 . 2 . 3 *  U n p ro te c te d .    F o r  th e  p u r p o s e s  o f th i s  c h ap te r,  th i s
te r m  s h al l  ap p l y to  th e  s to r ag e  o f c o n ta i n e r s  th at d o  n o t m e e t

th e  c r i te r i a  to  b e  c o n s i d e r e d  p r o te c te d ,  as  defned  i n  1 6 . 2 . 2 .

1 6 . 2 . 4 *  Re l i e vi n g- S tyl e  C o n tai n e r.    A m e ta l  c o n tai n e r,  a  m e tal
i n te r m e d i a te  b u l k c o n ta i n e r,  o r  a m e tal  p o r tab l e  ta n k th at i s

e q u i p p e d  wi th  at l e a s t o n e  p r e s s u r e -r e l i e vi n g m e c h an i s m  at i ts
to p  th at i s  d e s i g n e d ,  s i z e d ,  an d  ar r a n ge d  to  r e l i e ve  th e  i n te r n al



F L AM M AB L E  AN D  C O M B U S T I B L E  L I QU I D S  C O D E3 0 - 4 4

2 0 2 4  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 .

p r e s s u r e  g e n e r ate d  d u e  to  e x p o s u r e  to  fre  s o  th a t vi o l e n t
r u p tu r e  i s  p r e ve n te d .

1 6 . 2 . 5 *  U n s aturate d  P o l ye s te r Re s i n  ( U P R) .    A r e s i n  th at
c o n tai n s  u p  to  5 0  p e r c e n t b y we i g h t o f C l a s s  I C ,  C l as s  I I ,  o r
C l a s s   I I I  l i q u i d  [ F P  >  7 3 ° F  ( 2 2 . 8 ° C ) ] ,  b u t n o  C l a s s   I A o r  C l as s   I B
l i q u i d  [ F P  <  7 3 ° F  ( 2 2 . 8 ° C ) ] .

1 6 . 2 . 6  Vi s c o u s  L i q u i d .    A l i q u i d  th at ge l s ,  th i c ke n s ,  o r  s o l i d i ‐
fes  wh e n  h e a te d  o r  wh o s e  vi s c o s i ty a t r o o m  te m p e r a tu r e  ve r s u s
we i g h t p e r c e n t c o n te n t o f C l a s s  I ,  C l as s  I I ,  o r  C l a s s  I I I  l i q u i d
( an y F P  o r  B P )  i s  i n  th e  s h ad e d  p o r ti o n  o f F i g u r e  1 6 . 2 . 6 .

1 6 . 2 . 7  Wate r- M i s c i b l e  L i q u i d .    A l i q u i d  th at m i x e s  i n  a l l
p r o p o r ti o n s  wi th  wate r  wi th o u t th e  u s e  o f c h e m i c a l  ad d i ti ve s ,
s u c h  a s  e m u l s i fyi n g ag e n ts .

1 6 . 3  G e n e ral  Re q u i re m e n ts .

1 6 . 3 . 1    Wh e r e  d i ffe r e n t c l as s e s  o f l i q u i d s ,  c o n ta i n e r  typ e s ,  an d
s to r ag e  confgurations  a r e  s to r e d  i n  th e  s am e  p r o te c te d  ar e a ,
p r o te c ti o n  s h al l  m e e t e i th e r  o f th e  fo l l o wi n g:

( 1 ) Re q u i r e m e n ts  o f th i s  c h ap te r  fo r  th e  m o s t s e ve r e  s to r ag e
fre  h a z a r d  p r e s e n t

( 2 ) Wh e r e  a r e as  ar e  n o t p h ys i c a l l y s e p ar a te d  b y a b ar r i e r  o r
p ar ti ti o n  c a p ab l e  o f d e l a yi n g h e a t fr o m  a  fre  i n  o n e

h az ar d  ar e a fr o m  fu s i n g  s p r i n kl e r s  i n  a n  ad j ac e n t h az ar d
ar e a,  th e  r e q u i r e d  p r o te c ti o n  fo r  th e  m o r e  d e m an d i n g
h az ar d  s h al l :

( a) E x te n d  2 0  ft ( 6  m )  b e yo n d  i ts  p e r i m e te r,  b u t n o t
l e s s  th a n  th e  r e q u i r e d  m i n i m u m  s p r i n kl e r  d e s i g n
ar e a

( b ) B e  p r o vi d e d  wi th  m e an s  to  p r e ve n t th e  fow o f b u r n ‐
i n g i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d
u n d e r  e m e r g e n c y c o n d i ti o n s  i n to  a d j ac e n t h az ar d
a r e as

( c ) P r o vi d e  c o n tai n m e n t an d  d r ai n ag e  a s  r e q u i r e d  b y
S e c ti o n   1 6 . 8

1 6 . 3 . 2    U n l e s s  o th e r wi s e  specifed  i n  th i s  c h ap te r,  s i n g l e -r o w
r ac ks  s h a l l  n o t b e  m o r e  th an  4 . 5  ft ( 1 . 4  m )  i n  d e p th  an d
d o u b l e -r o w r a c ks  s h a l l  n o t b e  m o r e  th a n  9   ft ( 2 . 8   m )  i n  d e p th .

2 0 4 0 6 0 8 0 1 0 0

L i q u i d s  c o ve re d  
b y  1 6 . 2 . 6

L i q u i d s  n o t  c o ve r e d  
b y  1 6 . 2 . 6
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V i s c o s i t y  a t  r o o m  t e m p e ra t u r e  [ i n  t h o u s a n d s  o f  c e n t i p o i s e  ( c p ) ]

Δ FI G U RE  1 6 . 2 . 6   Vi s c o u s  L i q u i d :  Vi s c o s i ty Ve rs u s  We i gh t
P e rc e n t I gn i ti b l e  ( Fl am m ab l e  o r C o m b u s ti b l e )  C o m p o n e n t.

1 6 . 3 . 3    Wh e n  ap p l yi n g th e  fre  p r o te c ti o n  c r i te r i a  o f th i s  c h ap ‐
te r,  a m i n i m u m  ai s l e  s p ac e  o f 6  ft ( 1 . 8  m )  s h al l  b e  p r o vi d e d

b e twe e n  ad j a c e n t p i l e s  o r  a d j ac e n t r a c k s e c ti o n s ,  u n l e s s  o th e r ‐
wi s e  specifed  i n  th e  tab l e s  i n  S e c ti o n   1 6 . 5 .

Δ 1 6 . 3 . 4    Vi s c o u s  l i q u i d s ,  as  defned  i n  1 6 . 2 . 6 ,  s h al l  b e  p e r m i tte d
to  b e  p r o te c te d  u s i n g  o n e  o f th e  fo l l o wi n g:

( 1 ) F o r  m e ta l  c o n tai n e r s ,  th e  c r i te r i a fo r  C l a s s  I I I B  l i q u i d s
[ F P  ≥  2 0 0 ° F  ( 9 3 ° C ) ] ,  a s  d e te r m i n e d  b y F i gu r e  1 6 . 4 . 1 ( a)

( 2 ) F o r  n o n m e tal l i c  c o n tai n e r s ,  th e  c r i te r i a fo r  C l a s s  I I I B
l i q u i d s  [ F P  ≥  2 0 0 ° F  ( 9 3 ° C ) ] ,  as  d e te r m i n e d  b y F i g u r e

1 6 . 4 . 1 ( b )

1 6 . 3 . 5    P r o te c ti o n  s ys te m s  th a t ar e  d e s i gn e d  a n d  d e ve l o p e d
b a s e d  o n  fu l l -s c al e  fre  te s ts  p e r fo r m e d  a t a n  a p p r o ve d  te s t

fac i l i ty o r  o n  o th e r  e n gi n e e r e d  p r o te c ti o n  s c h e m e s  s h al l  b e
c o n s i d e r e d  a n  ac c e p tab l e  a l te r n ati ve  to  th e  p r o te c ti o n  c r i te r i a
s e t fo r th  i n  th i s  c h ap te r.  S u c h  al te r n a ti ve  p r o te c ti o n  s ys te m s

s h a l l  b e  ap p r o ve 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 6 . 3 . 6    F o r  r e l i e vi n g -s tyl e  c o n ta i n e r s  o f gr e a te r  th a n  6 . 5  g al
( 2 5  L )  an d  u p  to  1 1 9  ga l  ( 4 5 0  L )  c ap a c i ty,  th e  fo l l o wi n g s h a l l

ap p l y:

( 1 ) T h e  p r e s s u r e - r e l i e vi n g  m e c h a n i s m  s h a l l  b e  l i s te d  an d
l ab e l e d  i n  a c c o r d a n c e  wi th  F M  Gl o b a l  Approval Standard
for Plastic Plugs for Steel Drums,  C l as s  N u m b e r  6 0 8 3 ,  o r

e q u i val e n t.
( 2 ) T h e  p r e s s u r e - r e l i e vi n g  m e c h a n i s m  s h a l l  n o t b e  p ai n te d ,

an d  c a p  s e a l s ,  i f u s e d ,  s h al l  b e  m ad e  o f th e r m o p l as ti c
m a te r i al .

( 3 ) F o r  m e ta l  c o n tai n e r s  gr e a te r  th an  6 . 5  g al  ( 2 5  L )  c ap a c i ty,
th e  p r e s s u r e - r e l i e vi n g  m e c h an i s m  s h al l  b e  u n o b s tr u c te d
o r  an  ad d i ti o n al  p r e s s u r e -r e l i e vi n g m e c h a n i s m  s h al l  b e

p r o vi d e d .

1 6 . 3 . 7    To  b e  c o n s i d e r e d  p r o te c te d  b y Tab l e  1 6 . 5 . 3 . 9  a n d  Ta b l e
1 6 . 5 . 3 . 1 0 ,  r i gi d  n o n m e tal l i c  i n te r m e d i ate  b u l k c o n tai n e r s  s h a l l

b e  l i s te d  an d  l ab e l e d  i n  ac c o r d an c e  wi th  U L  2 3 6 8 ,  Fire Exposure
Testing of Intermediate Bulk Containers for Flammable and Combusti‐
ble Liquids;  F M  6 0 2 0 ,  Approval Standard for Composite Intermediate

Bulk Containers;  o r  an  e q u i val e n t te s t p r o c e d u r e .

1 6 . 4  Au to m ati c  S p ri n k l e r an d  Fo am - Wate r S p ri n k l e r Fi re
P ro te c ti o n  S ys te m s .

1 6 . 4 . 1    Wh e r e  a u to m a ti c  s p r i n kl e r  s ys te m s  o r  l o w-e x p a n s i o n
fo am -wa te r  s p r i n kl e r  s ys te m s  ar e  u s e d  to  p r o te c t s to r a ge  o f i g n i ‐
ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s ,  F i gu r e  1 6 . 4 . 1 ( a) ,

F i g u r e  1 6 . 4 . 1 ( b ) ,  o r  F i gu r e  1 6 . 4 . 1 ( c ) ,  wh i c h e ve r  i s  a p p l i c a b l e ,
a n d  th e  ap p r o p r i ate  ta b l e  i n  S e c ti o n  1 6 . 5  s h al l  b e  u s e d  to
d e te r m i n e  p r o te c ti o n  c r i te r i a.

1 6 . 4 . 1 . 1 *    F i gu r e  1 6 . 4 . 1 ( a )  s h al l  b e  u s e d  fo r  m i s c i b l e  an d
n o n m i s c i b l e  i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s  i n

m e tal  c o n tai n e r s ,  m e tal  p o r tab l e  tan ks ,  an d  m e tal  i n te r m e d i ate
b u l k c o n tai n e r s .

1 6 . 4 . 1 . 2    F i g u r e  1 6 . 4 . 1 ( b )  s h a l l  b e  u s e d  fo r  m i s c i b l e  an d
n o n m i s c i b l e  i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s  i n
n o n m e tal l i c  c o n ta i n e r s  an d  i n  n o n m e ta l l i c  i n te r m e d i a te  b u l k

c o n tai n e r s .

1 6 . 4 . 1 . 3    F i g u r e  1 6 . 4 . 1 ( c )  s h al l  b e  u s e d  fo r  wate r- m i s c i b l e  i g n i ‐
ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s  i n  n o n m e ta l l i c

c o n tai n e r s  an d  i n  n o n m e tal l i c  i n te r m e d i ate  b u l k c o n tai n e r s .

1 6 . 4 . 2    Au to m a ti c  s p r i n kl e r  a n d  fo a m -wate r  fre  p r o te c ti o n
s ys te m s  s h a l l  b e  we t p i p e ,  d e l u ge ,  o r  p r e ac ti o n  s ys te m s .
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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 . 2 0 2 4  E d i t i o n

Ye s

N o

N o

Ye sI s  l i q u i d  
e x c l u d e d  b y

9 . 1 . 4 ?

D o e s  l i q u i d  
m e e t  c r i t e r i a  o f  

1 6 . 2 . 6 ?

C h a p t e r  1 6  d o e s  n o t  a p p l y

C o n t i n u e

N o

Ye s

N o

N o

Ye s

Ye s

Ye s

N oYe s

N o

I s  s t o ra g e  
i n  ra cks ?

I s  s t o ra g e  i n  a  
ra ck / d i s p l ay  c u t  

c o m b i n a t i o n ?

I s  l i q u i d  
c o n c e n t ra t i o n

> 5 0 % ?

I s  l i q u i d  
c o n c e n t ra t i o n

£ 5 0 %  a n d   
> 2 0 % ?

I s  l i q u i d  wa t e r -  
m i s c i b l e ?

P r o t e c t  u s i n g  Ta b l e  1 6 . 5 . 3 . 1  
(see Note 5 of Table  

1 6. 5. 3. 1 )

N o

Ye s P r o t e c t  u s i n g  Ta b l e  1 6 . 5 . 3 . 6

T h e  s t o ra g e  i s
p a l l e t i z e d

I s  s t o ra g e  i n  
s h e l ve s ?  ( d e f i n e d  

b y  N F PA  1 3 )

P r o t e c t  u s i n g  c r i t e r i a  fo r  a  
C l a s s  I I I  c o m m o d i t y  a s  

d e s c r i b e d  i n  N F PA 1 3

L i q u i d  c o n c e n t ra t i o n  
i s  £ 2 0 %

P r o t e c t  u s i n g  c r i t e r i a  fo r  a  
C l a s s  I  c o m m o d i t y  a s  

d e s c r i b e d  i n  N F PA 1 3

Ye sD o e s  l i q u i d  
m e e t  c r i t e r i a  o f  

1 6 . 2 . 5 ?

P r o t e c t  u s i n g  
Ta b l e  1 6 . 5 . 3 . 1 1

N o

P r o t e c t  u s i n g  Ta b l e  1 6 . 5 . 3 . 1 ,
Ta b l e  1 6 . 5 . 3 . 3 ,  Ta b l e  1 6 . 5 . 3 . 8 ,

o r  Ta b l e  1 6 . 5 . 3 . 1 3

P r o t e c t  u s i n g  Ta b l e  1 6 . 5 . 3 . 2 ,
Ta b l e  1 6 . 5 . 3 . 4 ,

o r  Ta b l e  1 6 . 5 . 3 . 8

P r o t e c t  u s i n g  c r i t e r i a  fo r
a  C l a s s  I I I B  l i q u i d

[ F P  ≥   2 0 0 ° F  ( 9 3 ° C ) ]

Δ FI G U RE  1 6 . 4 . 1 ( a)   Fi re  P ro te c ti o n  C ri te ri a D e c i s i o n  Tre e  fo r M i s c i b l e  an d  N o n m i s c i b l e  I gn i ti b l e  ( Fl am m ab l e  o r C o m b u s ti b l e )
L i q u i d s  i n  M e tal  C o n tai n e rs .



F L AM M AB L E  AN D  C O M B U S T I B L E  L I QU I D S  C O D E3 0 - 4 6

2 0 2 4  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 .

1 6 . 4 . 2 . 1    I f a p r e ac ti o n  s ys te m  i s  u s e d ,  i t s h al l  b e  d e s i g n e d  s o
th a t wa te r  o r  fo a m  s o l u ti o n  wi l l  i m m e d i a te l y d i s c h ar g e  fr o m
th e  s p r i n kl e r  u p o n  s p r i n kl e r  a c tu a ti o n .

1 6 . 4 . 2 . 2    A fo am -wate r  s p r i n kl e r  s ys te m  th a t m e e ts  an y o f th e
d e s i g n  c r i te r i a specifed  i n  th e  wate r  s p r i n kl e r  tab l e s  i n  th i s
s e c ti o n  s h al l  b e  ac c e p tab l e ,  p r o vi d e d  th a t th e  s ys te m  i s  i n s tal l e d
i n  ac c o r d an c e  wi th  N F PA  1 1 .

N 1 6 . 4 . 2 . 3 *    S p r i n kl e r  s ys te m  d e s i gn  c r i te r i a fo r  fo am -wa te r
s ys te m s  fo u n d  i n  S e c ti o n  1 6 . 5  s h al l  b e  b a s e d  u p o n  th e  u s e  o f
aq u e o u s  flm  fo r m i n g  fo am  c o n c e n tr a te s  c o n tai n i n g P FAS  th at
ar e  l i s te d  i n  ac c o r d an c e  wi th  U L  1 6 2 ,  Standard for Foam Equip‐
ment and Liquid Concentrates,  o r  F M  5 1 3 0 ,  Approval Standard for
Foam Extinguishing Systems.

N 1 6 . 4 . 2 . 4    F o am  c o n c e n tr a te s  o th e r  th an  aq u e o u s  flm  fo r m i n g
fo am  i n  ac c o r d a n c e  wi th  1 6 . 4 . 2 . 3  s h a l l  b e  u s e d  wi th  th e  s p r i n ‐
kl e r  s ys te m  d e s i g n  c r i te r i a fo r  fo a m -wate r  s ys te m s  fo u n d  i n
S e c ti o n   1 6 . 5  o n l y wh e r e  specifcally l i s te d  fo r  th at a p p l i c a ti o n .

N 1 6 . 4 . 2 . 5    T h e  u s e  o f s yn th e ti c  fuorine  fr e e  fo am  ( S F F F )  i n  an y
o f th e  p r o te c ti o n  ta b l e s  wi th i n  th i s  c h a p te r  s h a l l  b e  l i s te d  o r

a p p r o ve d  a n d  m e e t m an u fa c tu r e r ’ s  i n s tal l ati o n  c r i te r i a.

1 6 . 4 . 3    Wate r- b a s e d  fre  p r o te c ti o n  s ys te m s  s h a l l  b e  i n s p e c te d ,
te s te d ,  a n d  m ai n ta i n e d  i n  a c c o r d an c e  wi th  N F PA  2 5 .

1 6 . 5  Fi re  P ro te c ti o n  S ys te m  D e s i gn  C ri te ri a.

1 6 . 5 . 1  G e n e ral .    P ar ag r ap h s  1 6 . 5 . 3 . 1  th r o u g h  1 6 . 5 . 3 . 1 8  an d
th e i r  r e l ate d  tab l e s ,  Ta b l e  1 6 . 5 . 3 . 1  th r o u g h  Ta b l e  1 6 . 5 . 3 . 1 8 ,

s h a l l  b e  u s e d  to  d e te r m i n e  th e  p r o te c ti o n  c r i te r i a  an d  s to r ag e
ar r an g e m e n t fo r  th e  ap p l i c ab l e  l i q u i d  c l as s ,  c o n tai n e r  typ e ,  an d

s to r ag e  confguration,  as  d e s c r i b e d  i n  1 6 . 5 . 3 . 1  th r o u gh
1 6 . 5 . 3 . 1 8  a n d  s u b j e c t to  th e  p r o vi s i o n s  o f 1 6 . 5 . 1 .

1 6 . 5 . 1 . 1    T h e  p r o te c ti o n  c r i te r i a  i n  Tab l e  1 6 . 5 . 3 . 1  th r o u gh
Ta b l e  1 6 . 5 . 3 . 1 8  s h al l  o n l y b e  u s e d  wi th  c e i l i n g s  h avi n g  a  p i tc h
o f 2  i n  1 2  o r  l e s s .

Ye s

Ye s

Ye s

N o

N o

N o

Ye s
I s  l i q u i d

e x c l u d e d  b y
9 . 1 . 4 ?

D o e s  l i q u i d  
m e e t  c r i t e r i a  o f  

1 6 . 2 . 6 ?

C h a p t e r  1 6  d o e s  n o t  a p p l y

G o  t o  
F i g u r e  1 6 . 4 . 1 ( c )

N o

N o

P r o t e c t  u s i n g  c r i t e r i a  fo r
c a r t o n e d  n o n e x p a n d e d  

G r o u p  A  p l a s t i c  p e r  N F PA  1 3

I s
c o n t a i n e r  s i z e

< 1  o z  a n d  d o e s
p a c ka g i n g  c o n s i s t

o f  2  l aye r s  o f
c a r d b o a r d ?

Ye s

P r o t e c t  u s i n g  c r i t e r i a  fo r
c a r t o n e d  n o n e x p a n d e d  G r o u p

A  p l a s t i c ,  a s  d e s c r i b e d  i n
N F PA  1 3  O R  p r o t e c t  u s i n g

Ta b l e  1 6 . 5 . 3 . 5 ,  Ta b l e  1 6 . 5 . 3 . 9 ,
o r  Ta b l e  1 6 . 5 . 3 . 1 0 ,  a s  a p p l i c a b l e

P r o t e c t  u s i n g  Ta b l e  1 6 . 5 . 3 . 5 ,
Ta b l e  1 6 . 5 . 3 . 9 ,  Ta b l e  1 6 . 5 . 3 . 1 0 ,

o r  Ta b l e  1 6 . 5 . 3 . 1 5 ,  i f  a p p l i c a b l e

N o

I s
a c c e p t a b l e

p r o t e c t i o n  c r i t e r i a  
a va i l a b l e  p e r

1 6 . 3 . 5 ?

T h e  s t o ra g e  i s  u n p r o t e c t e d
(see Table 1 2. 6. 2. 2)

P r o t e c t  s t o ra g e  p e r  
a u t h o r i t y  h a v i n g  j u r i s d i c t i o n

I s  c o n t a i n e r  s i z e
≤ 2  o z  a n d  c a r t o n e d ?

P r o t e c t  u s i n g  Ta b l e
1 6 . 5 . 3 . 1 4

I s  l i q u i d  wa t e r -
m i s c i b l e ?

(see 1 6. 2. 7)

I s  l i q u i d  a  
C l a s s  I I I B  l i q u i d

[ F P  ≥  2 0 0 ° F
( 9 3 ° C ) ] ?

L i q u i d  i s  a  C l a s s  I ,
C l a s s  I I ,  o r

C l a s s  I I I A  l i q u i d

Ye s Ye s

Ye s N o

Δ FI G U RE  1 6 . 4 . 1 ( b )   Fi re  P ro te c ti o n  C ri te ri a D e c i s i o n  Tre e  fo r M i s c i b l e  an d  N o n m i s c i b l e  I gn i ti b l e  ( Fl am m ab l e  o r C o m b u s ti b l e )
L i q u i d s  i n  N o n m e tal l i c  C o n tai n e rs .



AU T O M AT I C  F I RE  P RO T E C T I O N  F O R C O N T RO L  ARE AS ,  L I QU I D  S T O RAGE  RO O M S ,  AN D  L I QU I D  WARE H O U S E S 3 0 - 4 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  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 . 2 0 2 4  E d i t i o n

N o

Ye s
P ro t e c t  s t o ra g e  p e r  a u t h o r i t y  

h a v i n g  j u r i s d i c t i o n

N o

N o

Ye s

I s  l i q u i d  
c o n c e n t ra t i o n  

> 5 0 % ?

L i q u i d  i s  wa t e r -
m i s c i b l e

(see 1 6. 2. 7)

I s  l i q u i d

c o n c e n t ra t i o n

£  2 0 % ?  

N o

Ye s

P r o t e c t  u s i n g  Ta b l e  1 6 . 5 . 3 . 7 ,

Ta b l e  1 6 . 5 . 3 . 1 0 ,  Ta b l e

1 6 . 5 . 3 . 1 5 ,  o r Ta b l e  1 6 . 5 . 3 . 1 6 ,

i f  a p p l i c a b l e

P r o t e c t  u s i n g  Ta b l e  1 6 . 5 . 3 . 9  

o r  Ta b l e  1 6 . 5 . 3 . 1 2 ,

i f  a p p l i c a b l e

I s  s t o ra g e  i n  
ra c ks ?

O R

O R

I s
a c c e p t a b l e

p r o t e c t i o n  c r i t e r i a
a va i l a b l e  p e r

1 6 . 3 . 5 ?

S t o ra g e  i s
p a l l e t i z e d

L i q u i d  c o n c e n t ra t i o n
i s  > 2 0 % ,  b u t

£  5 0 %

Ye s C l a s s i f y  a n d  p r o t e c t

p e r  N F PA  1 3

T h e  s t o ra g e  i s  u n p ro t e c t e d  
( see Table 1 2. 6. 2. 2 )

P ro t e c t  u s i n g  Ta b l e  1 6 . 5 . 3 . 7 ,

Ta b l e  1 6 . 5 . 3 . 1 7 ,  o r 

Ta b l e  1 6 . 5 . 3 . 1 8 ,  i f  a p p l i c a b l e

Δ FI G U RE  1 6 . 4 . 1 ( c )   Fi re  P ro te c ti o n  C ri te ri a D e c i s i o n  Tre e  fo r Wate r- M i s c i b l e  I gn i ti b l e  ( Fl am m ab l e  o r C o m b u s ti b l e )  L i q u i d s  i n
N o n m e tal l i c  C o n tai n e rs .



F L AM M AB L E  AN D  C O M B U S T I B L E  L I QU I D S  C O D E30-48

2 0 2 4  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 .

16.5.1 .2    Wh e n  fo am  o r  fo a m - wate r  fre  p r o te c ti o n  s ys te m s  ar e
p r o vi d e d ,  d i s c h ar g e  d e n s i ti e s  s h al l  b e  d e te r m i n e d  b as e d  o n  th e
l i s ti n g  c r i te r i a o f th e  fo a m  d i s c h ar g e  d e vi c e s  s e l e c te d ,  th e  fo a m
c o n c e n tr a te ,  th e  specifc  i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )
l i q u i d s  to  b e  p r o te c te d ,  an d  th e  c r i te r i a  i n  th e  ap p r o p r i ate
ta b l e  i n  th i s  c h ap te r.  Wh e r e  th e  d i s c h a r ge  d e n s i ti e s  gi ve n  i n  th e
tab l e s  d i ffe r  fr o m  th o s e  i n  th e  l i s ti n g c r i te r i a fo r  th e  d i s c h a r ge
d e vi c e s ,  th e  gr e a te r  o f th e  two  s h al l  b e  u s e d .

16.5.1 .3    I n - r ac k s p r i n kl e r s  s h al l  b e  i n s tal l e d  i n  ac c o r d a n c e
wi th  th e  p r o vi s i o n s  o f N F PA 1 3 .  I n  a d d i ti o n ,  th e  fo l l o wi n g
modifcations  s h a l l  a p p l y:

( 1 ) I n - r ac k s p r i n kl e r s  s h a l l  b e  l ai d  o u t i n  ac c o r d a n c e  wi th
1 6 . 5 . 1 . 1 0  a n d  S e c ti o n   1 6 . 6 ,  a s  a p p l i c ab l e .

( 2 ) S p r i n kl e r s  i n  m u l ti p l e -l e ve l  i n -r ac k s p r i n kl e r  s ys te m s  s h a l l
b e  p r o vi d e d  wi th  wate r  s h i e l d s  u n l e s s  th e y a r e  s e p ar a te d

b y h o r i z o n tal  b ar r i e r s  o r  a r e  specifcally l i s te d  fo r  i n s tal l a‐
ti o n  wi th o u t wate r  s h i e l d s .

( 3 ) A ve r ti c al  c l e a r  s p a c e  o f at l e a s t 6  i n .  ( 1 5 0  m m )  s h a l l  b e
m a i n tai n e d  b e twe e n  th e  s p r i n kl e r  defector  a n d  th e  to p
ti e r  o f s to r ag e .

( 4 ) S p r i n kl e r  d i s c h ar g e  s h al l  n o t b e  o b s tr u c te d  b y h o r i z o n tal
r a c k s tr u c tu r al  m e m b e r s .

( 5 ) Wh e r e  i n -r ac k s p r i n kl e r s  ar e  i n s tal l e d  b e l o w h o r i z o n tal
b a r r i e r s ,  th e  defector  s h al l  b e  l o c ate d  a  m ax i m u m  o f

7  i n .  ( 1 8 0  m m )  b e l o w th e  b ar r i e r.
( 6 ) L o n g i tu d i n al  an d  tr an s ve r s e  fue  s p ac e s  o f a t l e as t 6  i n .

( 1 5 0   m m )  s h al l  b e  m a i n tai n e d  b e twe e n  e ac h  r ac k l o ad .

16.5.1 .4    C e i l i n g  s p r i n kl e r s  s h a l l  b e  i n s tal l e d  i n  ac c o r d a n c e
wi th  N F PA 1 3  an d  s h a l l  b e  p e r m i tte d  to  h a ve  th e  fo l l o wi n g
m a x i m u m  h e a d  s p a c i n g:

( 1 ) C l a s s  I ,  C l a s s  I I ,  an d  C l a s s  I I I A l i q u i d s  [ F P  <  2 0 0 ° F
( 9 3 ° C ) ] :  1 0 0   ft2  ( 9 . 3   m 2 )  p e r  s p r i n kl e r

( 2 ) C l a s s  I I I B  l i q u i d s  [ F P  ≥  2 0 0 ° F  ( 9 3 ° C ) ] :  1 2 0  ft2  ( 1 1 . 1  m 2 )
p e r  s p r i n kl e r

16.5.1 .4.1    O r d i n ar y o r  i n te r m e d i ate  te m p e r atu r e –r a te d  K-2 5
e x te n d e d -c o ve r ag e  s p r i n kl e r s  s h a l l  b e  p e r m i tte d  to  b e  u s e d  as
s tan d ar d  r e s p o n s e  h i g h -te m p e r atu r e  s p r i n kl e r s  a t g r e ate r  th a n

1 4 4  ft2  ( 1 3  m 2 )  c o ve r a ge ,  wi th  1 2  ft ( 3 . 7  m )  m i n i m u m  s p a c i n g
an d  a  m a x i m u m  c o ve r ag e  a r e a o f 1 9 6   ft2  ( 1 8   m 2 )  c o ve r ag e .

16.5.1 .5    T h e  c e i l i n g  h e i g h ts  gi ve n  i n  Ta b l e  1 6 . 5 . 3 . 1  th r o u g h
Tab l e  1 6 . 5 . 3 . 1 2 ,  e x c l u d i n g  Tab l e  1 6 . 5 . 3 . 8 ,  s h al l  b e  p e r m i tte d  to

b e  i n c r e as e d  b y a  m ax i m u m  o f 1 0  p e r c e n t i f a n  e q u i va l e n t
p e r c e n t i n c r e a s e  i n  c e i l i n g s p r i n kl e r  d e s i g n  d e n s i ty i s  p r o vi d e d .

16.5.1 .6    F o am -wa te r  s p r i n kl e r  s ys te m s  s h al l  b e  i n s tal l e d  i n
ac c o r d an c e  wi th  N F PA  1 1 .

16.5.1 .6.1    F o am -wa te r  s p r i n kl e r  s ys te m s  s h a l l  h a ve  a t l e as t
1 5  m i n u te s  o f fo am  c o n c e n tr ate ,  b as e d  o n  th e  re q u i r e d  d e s i g n
fow r ate .

16.5.1 .6.2*    F o a m -wate r  s p r i n kl e r  s ys te m s  s h al l  p r o vi d e  fo a m
s o l u ti o n  at th e  m i n i m u m  r e q u i r e d  c o n c e n tr ati o n  wi th  as  fe w a s

fo u r  s p r i n kl e r s  fowing.

16.5.1 .7    Wh e n  r e l i e vi n g- s tyl e  c o n tai n e r s  ar e  u s e d ,  b o th  3 ∕4  i n .
( 2 0  m m )  a n d  2  i n .  ( 5 0  m m )  l i s te d  a n d  l a b e l e d  p r e s s u r e -
r e l i e vi n g  m e c h an i s m s  ar e  r e q u i r e d  o n  c o n ta i n e r s  g r e ate r  th a n

6 . 5   g al  ( 2 5   L )  c ap ac i ty.

16.5.1 .8    F o r  th e  p u r p o s e s  o f S e c ti o n  1 6 . 5 ,  a r i gi d  n o n m e tal l i c
i n te r m e d i ate  b u l k c o n ta i n e r  i s  o n e  th a t m e e ts  th e  m ax i m u m

al l o wab l e  c ap ac i ty c r i te r i a o f Tab l e  9 . 4 . 3  an d  h as  b e e n  l i s te d

an d  l ab e l e d  i n  ac c o r d a n c e  wi th  U L  2 3 6 8 ,  Fire Exposure Testing of
Intermediate Bulk Containers for Flammable and Combustible Liquids,

F M  6 0 2 0 ,  Approval Standard for Composite Intermediate Bulk
Containers;  o r  an  e q u i va l e n t te s t p r o c e d u r e .

16.5.1 .9    F o r  th e  p u r p o s e s  o f S e c ti o n  1 6 . 5 ,  th e  fo l l o wi n g  s h a l l
ap p l y:

( 1 ) 1   g al  =  3 . 8   L ;  1   ft =  0 . 3   m ;  1   ft2  =  0 . 0 9   m 2

( 2 ) 1  gp m / ft2  i s  e q u i val e n t to  4 0 . 7  L / m i n / m 2  o r
4 0 . 7   m m / m i n

( 3 ) A g au ge  p r e s s u r e  o f 1   p s i  i s  e q u i va l e n t to  a g au g e  p r e s s u r e
o f 6 . 9   kP a

( 4 ) S R =  s tan d ar d  r e s p o n s e  s p r i n kl e r ;  QR =  q u i c k r e s p o n s e
s p r i n kl e r ;  E S F R =  e ar l y s u p p r e s s i o n  fas t-r e s p o n s e  s p r i n ‐
kl e r ;  O T  =  o r d i n ar y te m p e r a tu r e ;  H T  =  h i g h  te m p e r a tu r e

( 5 ) Wh e r e  an  o r d i n ar y-te m p e r atu r e  s p r i n kl e r  i s  i n d i c ate d ,  an
i n te r m e d i ate -te m p e r atu r e  s p r i n kl e r  s h a l l  b e  u s e d  wh e r e

am b i e n t c o n d i ti o n s  r e q u i r e .

Δ 16.5.1 .10    F o r  S e c ti o n  1 6 . 5 ,  th e  fo l l o wi n g  s h al l  ap p l y to  th e  i n -
r ac k s p r i n kl e r  d e s i g n  l ayo u ts  specifed  i n  Ta b l e  1 6 . 5 . 3 . 1
th r o u g h  Ta b l e  1 6 . 5 . 3 . 1 2 :

( 1 ) * L ayo u t 1 ,  a s  r e fe r e n c e d  i n  Ta b l e  1 6 . 5 . 3 . 1 ,  s h a l l  m e a n  o n e
l i n e  o f i n -r ac k s p r i n kl e r s  a t ap p r o x i m ate l y 8  ft ( 2 . 4  m )

ab o ve  th e  foor  i n  th e  l o n g i tu d i n a l  fue  s p ac e ,  wi th  s p r i n ‐
kl e r s  s p a c e d  n o t m o r e  th an  1 0  ft ( 3  m )  o n  c e n te r.

( 2 ) * L a yo u t 2 ,  a s  r e fe r e n c e d  i n  Tab l e  1 6 . 5 . 3 . 1 ,  s h a l l  m e a n  o n e
l i n e  o f i n -r ac k s p r i n kl e r s  a t ap p r o x i m a te l y 6  ft ( 1 . 8  m )
a b o ve  th e  foor  a n d  o n e  l i n e  o f i n -r a c k s p r i n kl e rs  a t
a p p r o x i m a te l y 1 2  ft ( 3 . 6  m )  a b o ve  th e  foor  i n  th e  l o n g i ‐

tu d i n a l  fue  s p ac e ,  wi th  s p r i n kl e r s  s p a c e d  n o t m o r e  th a n
1 0   ft ( 3   m )  o n  c e n te r ,  an d  s p r i n kl e r s  s tag ge r e d  ve r ti c al l y.

( 3 ) L a yo u t 3 ,  as  r e fe r e n c e d  i n  Ta b l e  1 6 . 5 . 3 . 1  a n d  Tab l e
1 6 . 5 . 3 . 3 ,  s h al l  m e an  o n e  l i n e  o f i n -r a c k s p r i n kl e r s  i n  th e
l o n gi tu d i n a l  fue  s p ac e  e ve r y 4  ft to  6  ft ( 1 . 2  m  to  1 . 8  m )

ab o ve  th e  foor  an d  p o s i ti o n e d  to  c o i n c i d e  wi th  a s to r ag e
l e ve l  e x c e p t a b o ve  th e  to p  ti e r,  wi th  s p r i n kl e r s  s p ac e d  n o t

m o r e  th an  1 0  ft ( 3  m )  o n  c e n te r  a n d  s p r i n kl e r s  s ta gge r e d
ve r ti c al l y,  wh e r e  m o r e  th a n  o n e  l e ve l  o f i n -r ac k s p r i n kl e r s
i s  i n s ta l l e d .

( 4 ) L a yo u t 4 ,  as  r e fe r e n c e d  i n  Ta b l e  1 6 . 5 . 3 . 1  a n d  Tab l e
1 6 . 5 . 3 . 3 ,  s h al l  m e an  o n e  l i n e  o f i n -r a c k s p r i n kl e r s  i n  th e
l o n gi tu d i n a l  fue  s p a c e  a t e ve r y 8  ft to  1 2  ft ( 2 . 4  m  to

3 . 6  m )  ab o ve  th e  foor  an d  p o s i ti o n e d  to  c o i n c i d e  wi th  a
s to r ag e  l e ve l  e x c e p t ab o ve  th e  to p  ti e r,  wi th  th e  frst l e ve l
b e g i n n i n g a t an  e l e va ti o n  o f ap p r o x i m a te l y 4  ft to  6  ft

( 1 . 2  m  to  1 . 8  m )  ab o ve  th e  foor  an d  p o s i ti o n e d  to  c o i n ‐
c i d e  wi th  a s to r ag e  l e ve l  wi th  s p r i n kl e r s  s p ac e d  n o t m o r e

th a n  1 0  ft ( 3  m )  o n  c e n te r  an d  s p r i n kl e r s  s tag ge r e d  ve r ti ‐
c a l l y,  wh e r e  m o r e  th a n  o n e  l e ve l  o f i n -r ac k s p r i n kl e r s  i s

i n s ta l l e d .
( 5 ) L ayo u t 5 ,  a s  r e fe r e n c e d  i n  Ta b l e  1 6 . 5 . 3 . 1 ,  s h a l l  m e a n  o n e

l i n e  o f i n - r ac k s p r i n kl e r s  i n  th e  l o n gi tu d i n a l  fue  s p ac e  a t
e ve r y 4   ft to  6   ft ( 1 . 2   m  to  1 . 8   m )  a b o ve  th e  foor  an d  p o s i ‐
ti o n e d  to  c o i n c i d e  wi th  a s to r ag e  l e ve l  e x c e p t ab o ve  th e
to p  ti e r  an d  fa c e  s p r i n kl e r s  at th e  frst i n -r ac k s p r i n kl e r
l e ve l  a t e a c h  r ac k u p r i g h t,  wi th  i n -r a c k s p r i n kl e r s  s p ac e d

n o t m o r e  th a n  9  ft ( 2 . 7  m )  o n  c e n te r  an d  s tag g e r e d  ve r ti ‐
c a l l y,  wh e r e  m o r e  th a n  o n e  l e ve l  o f i n - r ac k s p r i n kl e r s  i s

i n s ta l l e d .
( 6 ) L a yo u t 6 ,  a s  r e fe r e n c e d  i n  Tab l e  1 6 . 5 . 3 . 1 ,  s h a l l  m e a n  o n e

l i n e  o f i n - r ac k s p r i n kl e r s  i n  th e  l o n gi tu d i n a l  fue  s p ac e  at
e ve r y 8  ft to  1 2  ft ( 2 . 4  m  to  1 . 8  m )  ab o ve  th e  foor an d
p o s i ti o n e d  to  c o i n c i d e  wi th  a  s to r ag e  l e ve l  e x c e p t th e  to p

ti e r  a n d  fac e  s p r i n kl e r s  at th e  frst i n -r ac k s p r i n kl e r  l e ve l
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a t e ac h  r ac k u p r i g h t,  wi th  i n -r ac k s p r i n kl e r s  s p ac e d  n o t
m o r e  th an  1 0  ft ( 3  m )  o n  c e n te r  an d  s tag g e r e d  ve r ti c a l l y,
wh e r e  m o r e  th a n  o n e  l e ve l  o f i n -r a c k s p r i n kl e r s  i s  i n s tal ‐
l e d .

1 6 . 5 . 1 . 1 1    F o r  e a c h  e n tr y i n  Ta b l e  1 6 . 5 . 3 . 1  th r o u g h  Tab l e
1 6 . 5 . 3 . 1 8 ,  th e  “ F i r e  Te s t Re f. ”  n u m b e r  s h al l  b e  u s e d  to  i d e n ti fy
th e  i n fo r m a ti o n  i n  S e c ti o n  E . 2  a b o u t th e  fre  te s ts  o n  wh i c h  th e
p r o te c ti o n  c r i te r i a fo r  th at e n tr y a r e  b a s e d .

1 6 . 5 . 1 . 1 2    T h e  wate r  s u p p l y s h a l l  b e  suffcient to  m e e t th e
fxed  fre  p r o te c ti o n  d e m a n d  p l u s  a to tal  o f a t l e as t 5 0 0  gp m
( 1 9 0 0  L / m i n )  fo r  i n s i d e  an d  o u ts i d e  h o s e  c o n n e c ti o n s  fo r  at

l e as t 2  h o u r s ,  u n l e s s  o th e r wi s e  specifed  i n  th i s  c h ap te r.
•
N 1 6 . 5 . 2    S e c ti o n  1 6 . 1 0  an d  i ts  r e l ate d  tab l e s ,  Ta b l e  1 6 . 1 0 . 1 . 4 ,

Tab l e  1 6 . 1 0 . 1 . 5 . 4 ,  an d  Tab l e  1 6 . 1 0 . 2 . 4 ,  s h a l l  b e  u s e d  to  d e te r ‐
m i n e  p r o te c ti o n  c r i te r i a fo r  th e  p al l e ti z e d  a n d  r ac k s to r ag e  o f
d i s ti l l e d  s p i r i ts ,  u p  to  7 5  p e r c e n t b y vo l u m e  e th a n o l  i n  wo o d e n

b a r r e l s .

1 6 . 5 . 3  Specifc  D e s i gn  C ri te ri a.

Δ 1 6 . 5 . 3 . 1 *    Tab l e  1 6 . 5 . 3 . 1  s h a l l  a p p l y to  th e  fo l l o wi n g:

( 1 ) Au to m ati c  s p r i n kl e r  p r o te c ti o n
( 2 ) S i n g l e - o r  d o u b l e -r o w r ac k s to r ag e
( 3 ) Al l  l i q u i d  c l a s s e s  e x c e p t C l a s s  I A l i q u i d s  [ F P  <  7 3 ° F

( 2 2 . 8 ° C )  an d  B P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]
( 4 ) M e tal  c o n tai n e r s ,  m e ta l  p o r ta b l e  tan ks ,  m e ta l  i n te r m e d i ‐

ate  b u l k c o n tai n e r s
( 5 ) Re l i e vi n g - o r  n o n r e l i e vi n g -s tyl e  c o n ta i n e r s

N 1 6 . 5 . 3 . 1 . 1    Wh e r e  n o te d  i n  Tab l e  1 6 . 5 . 3 . 1 ,  i n -r a c k s p r i n kl e r
d e s i g n  s h a l l  i n c l u d e  th e  fo l l o wi n g  b a s e d  o n  th e  n u m b e r  o f

l e ve l s  o f i n -r a c k s p r i n kl e r s :

( 1 ) Wh e r e  o n e  l e ve l  o f i n -r a c k s p r i n kl e r s  i s  i n s ta l l e d ,  th e
e i gh t m o s t h yd r au l i c al l y r e m o te  s p r i n kl e r s .

( 2 ) Wh e r e  two  l e ve l s  o f i n -r ac k s p r i n kl e r s  a r e  i n s tal l e d ,  th e  s i x
m o s t h yd r a u l i c al l y r e m o te  s p r i n kl e r s  o n  e a c h  l e ve l .

( 3 ) Wh e r e  th r e e  o r  m o r e  l e ve l s  o f i n -r a c k s p r i n kl e r s  a r e
i n s ta l l e d ,  th e  s i x  m o s t h yd r a u l i c al l y r e m o te  s p r i n kl e r s  o n

th e  to p  th r e e  l e ve l s .

N 1 6 . 5 . 3 . 1 . 2    Wh e r e  n o te d  i n  Ta b l e  1 6 . 5 . 3 . 1 ,  th e  m i n i m u m  i n -
ra c k d i s c h ar ge  p r e s s u r e  s h a l l  n o t b e  l e s s  th an  1 0   p s i  ( 0 . 6 9  b a r ) .

N 1 6 . 5 . 3 . 1 . 3    Wh e r e  n o te d  i n  Tab l e  1 6 . 5 . 3 . 1 ,  th e  s p r i n kl e r  l ayo u t
fo r  L a yo u t 7  s h a l l  m e an  th e  fo l l o wi n g :

( 1 ) O n e  l i n e  o f i n - r ac k s p r i n kl e r s  i n  th e  l o n gi tu d i n al  fue
s p ac e  at e ve r y s to r ag e  l e ve l  ab o ve  th e  foor  e x c e p t ab o ve
th e  to p  ti e r  an d  fac e  s p r i n kl e r s  ab o ve  e i th e r  th e  s e c o n d

o r  th i r d  s to r a ge  l e ve l .
( 2 ) I n -r a c k s p r i n kl e r s  i n  th e  l o n gi tu d i n al  fue  s p a c e d  n o t

m o r e  th an  9  ft ( 2 . 7  m )  o n -c e n te r  a n d  s tag ge r e d  ve r ti c a l l y,
wh e r e  m o r e  th a n  o n e  l e ve l  o f i n -r a c k s p r i n kl e r s  i s  i n s tal ‐
l e d .

( 3 ) I n - r ac k s p r i n kl e r s  l o c ate d  at th e  r a c k fa c e  s p ac e d  n o t
m o r e  th a n  5  ft ( 1 . 5  m )  o n -c e n te r.

1 6 . 5 . 3 . 2 *    Tab l e  1 6 . 5 . 3 . 2  s h a l l  a p p l y to  th e  fo l l o wi n g :

( 1 ) Au to m ati c  s p r i n kl e r  p r o te c ti o n
( 2 ) P al l e ti z e d  o r  s tac ke d  s to r ag e
( 3 ) Al l  l i q u i d  c l a s s e s  e x c e p t C l a s s  I A l i q u i d s  [ F P  <  7 3 ° F

( 2 2 . 8 ° C )  an d  B P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]
( 4 ) M e ta l  c o n tai n e r s ,  m e ta l  p o r ta b l e  tan ks ,  m e ta l  i n te r m e d i ‐

ate  b u l k c o n tai n e r s
( 5 ) Re l i e vi n g - o r  n o n r e l i e vi n g -s tyl e  c o n ta i n e r s

1 6 . 5 . 3 . 3    Ta b l e  1 6 . 5 . 3 . 3  s h al l  ap p l y to  th e  fo l l o wi n g :

( 1 ) F o am -wa te r  s p r i n kl e r  p r o te c ti o n
( 2 ) S i n gl e - o r  d o u b l e -r o w r ac k s to r ag e
( 3 ) Al l  l i q u i d  c l a s s e s  e x c e p t C l a s s  I A l i q u i d s  [ F P  <  7 3 ° F

( 2 2 . 8 ° C )  an d  B P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]
( 4 ) M e tal  c o n tai n e r s ,  m e ta l  p o r ta b l e  tan ks ,  m e ta l  i n te r m e d i ‐

ate  b u l k c o n tai n e r s
( 5 ) Re l i e vi n g - o r  n o n r e l i e vi n g -s tyl e  c o n ta i n e r s

N 1 6 . 5 . 3 . 3 . 1    Wh e r e  n o te d  i n  Ta b l e  1 6 . 5 . 3 . 3 ,  th e  m i n i m u m  i n -
r ac k p r e s s u r e  s h a l l  n o t b e  l e s s  th a n  a ga u g e  p r e s s u r e  o f 1 0  p s i

( 0 . 6 9  b ar ) .

1 6 . 5 . 3 . 4    Ta b l e  1 6 . 5 . 3 . 4  s h al l  ap p l y to  th e  fo l l o wi n g:

( 1 ) F o a m -wate r  s p r i n kl e r  p r o te c ti o n
( 2 ) P al l e ti z e d  o r  s tac ke d  s to r ag e
( 3 ) Al l  l i q u i d  c l a s s e s  e x c e p t C l a s s  I A l i q u i d s  [ F P  <  7 3 ° F

( 2 2 . 8 ° C )  an d  B P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]
( 4 ) M e ta l  c o n tai n e r s ,  m e ta l  p o r ta b l e  tan ks ,  m e ta l  i n te r m e d i ‐

ate  b u l k c o n tai n e r s
( 5 ) Re l i e vi n g - o r  n o n r e l i e vi n g -s tyl e  c o n ta i n e r s

1 6 . 5 . 3 . 5    Ta b l e  1 6 . 5 . 3 . 5  s h al l  ap p l y to  th e  fo l l o wi n g :

( 1 ) Au to m ati c  s p r i n kl e r  p r o te c ti o n
( 2 ) S i n gl e -,  d o u b l e -,  o r  m u l ti p l e -r o w r ac k s to r ag e
( 3 ) C l a s s   I I I B  l i q u i d s  [ F P  ≥  2 0 0 ° F  ( 9 3 ° C ) ]
( 4 ) N o n m e tal l i c  c o n tai n e r s  o r  i n te r m e d i ate  b u l k c o n tai n e r s
( 5 ) C ar to n e d  o r  u n c ar to n e d

1 6 . 5 . 3 . 6    Ta b l e  1 6 . 5 . 3 . 6  s h al l  ap p l y to  th e  fo l l o wi n g :

( 1 ) Au to m ati c  s p r i n kl e r  p r o te c ti o n
( 2 ) S h e l f s to r a ge
( 3 ) Al l  l i q u i d  c l a s s e s  e x c e p t C l a s s  I A l i q u i d s  [ F P  <  7 3 ° F

( 2 2 . 8 ° C )  an d  B P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]
( 4 ) M e tal  c o n ta i n e r s
( 5 ) N o n r e l i e vi n g -s tyl e  c o n ta i n e r s

1 6 . 5 . 3 . 7    Ta b l e  1 6 . 5 . 3 . 7  s h al l  ap p l y to  th e  fo l l o wi n g:

( 1 ) Au to m ati c  s p r i n kl e r  p r o te c ti o n
( 2 ) S i n gl e - o r  d o u b l e -r o w r ac k s to r ag e
( 3 ) Wate r- m i s c i b l e  i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )

l i q u i d s
( 4 ) G l as s  o r  p l a s ti c  c o n ta i n e r s
( 5 ) C ar to n e d  o r  u n c ar to n e d

1 6 . 5 . 3 . 8    Ta b l e  1 6 . 5 . 3 . 8  s h al l  ap p l y to  th e  fo l l o wi n g:

( 1 ) Au to m ati c  s p r i n kl e r  p r o te c ti o n
( 2 ) S i n g l e -  o r  d o u b l e -r o w r ac k s to r ag e  o r  p a l l e ti z e d  s to r ag e
( 3 ) Al l  l i q u i d  c l a s s e s  e x c e p t C l a s s  I A l i q u i d s  [ F P  <  7 3 ° F

( 2 2 . 8 ° C )  an d  B P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]
( 4 ) M e ta l  c o n ta i n e r s
( 5 ) Re l i e vi n g -s tyl e  c o n ta i n e r s

N 1 6 . 5 . 3 . 8 . 1    T h e  i n -r ac k s p r i n kl e r  wa te r  d e m a n d  s h al l  b e  b as e d
o n  th e  s i m u l tan e o u s  o p e r ati o n  o f th e  m o s t h yd r a u l i c al l y

r e m o te  s p r i n kl e r s  as  fo l l o ws :

( 1 ) S e ve n  s p r i n kl e r s  wh e r e  o n l y o n e  l e ve l  o f i n -r a c k s p r i n kl e r s
i s  i n s ta l l e d

( 2 ) F o u r te e n  s p r i n kl e r s  ( s e ve n  o n  e a c h  o f th e  two  to p  l e ve l s )
wh e r e  m o r e  th a n  o n e  l e ve l  o f i n -r a c k s p r i n kl e r s  i s  i n s tal ‐
l e d

N 1 6 . 5 . 3 . 8 . 2    Wh e r e  n o te d  i n  Ta b l e  1 6 . 5 . 3 . 8 ,  th e  m i n i m u m  i n -
r ac k p r e s s u r e  s h a l l  n o t b e  l e s s  th a n  a ga u g e  p r e s s u r e  o f 1 0  p s i

( 0 . 6 9  b ar ) .
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1 6 . 5 . 3 . 9    Ta b l e  1 6 . 5 . 3 . 9  s h al l  ap p l y to  th e  fo l l o wi n g:

( 1 ) Au to m ati c  s p r i n kl e r  p r o te c ti o n
( 2 ) P al l e ti z e d  s to r a ge
( 3 ) C l a s s  I I  a n d  I I I  n o n m i s c i b l e  an d  C l a s s  I I  a n d  I I I  m i s c i b l e

l i q u i d s  [ F P  ≥  1 0 0 ° F  ( 3 7 . 8 ° C ) ]
( 4 ) L i s te d  an d  l a b e l e d  r i g i d  n o n m e ta l l i c  i n te r m e d i ate  b u l k

c o n tai n e r s

1 6 . 5 . 3 . 9 . 1    F o am -wa te r  s p r i n kl e r  p r o te c ti o n  s h al l  b e  p e r m i tte d
to  b e  s u b s ti tu te d  fo r  wate r  s p r i n kl e r  p r o te c ti o n ,  p r o vi d e d  th e
s a m e  d e s i g n  c r i te r i a ar e  u s e d .

1 6 . 5 . 3 . 9 . 2    Ri gi d  n o n m e ta l l i c  i n te r m e d i a te  b u l k c o n tai n e r s
s h a l l  b e  l i s te d  an d  l a b e l e d  i n  ac c o r d an c e  wi th  U L  2 3 6 8 ,  Fire
Exposure Testing of Intermediate Bulk Containers for Flammable and

Combustible Liquids;  F M  6 0 2 0 ,  Approval Standard for Composite
Intermediate Bulk Containers;  o r  an  e q u i va l e n t te s t p r o c e d u r e .

1 6 . 5 . 3 . 9 . 3    T h e  s p r i n kl e r  o p e r a ti n g ga u g e  p r e s s u r e  s h al l  b e  a
m i n i m u m  3 0   p s i  ( 2 0 7   kP a ) .

N Tab l e   1 6 . 5 . 3 . 1  D e s i gn  C ri te ri a fo r S p ri n k l e r P ro te c ti o n  o f S i n gl e -  an d  D o u b l e - Ro w Rac k S to rage  o f C l as s   I B ,  C l as s   I C ,  C l as s   I I ,
C l as s  I I I A,  an d  C l as s  I I I B  L i q u i d s  [ An y FP,  B P  ≥  1 0 0 ° F ( 3 7 . 8 ° C ) ]  i n  M e tal  C o n tai n e rs ,  P o r tab l e  Tan k s ,  an d  I B C s

L i q u i d
Typ e / F l as h

P o i n t
C o n tai n e r

C ap ac i ty
C o n tai n e r

Typ e

M ax i m u m
C e i l i n g

H e i gh t ft
( m )

M ax i m u m
S to rage

H e i gh t ft
( m )

C e i l i n g S p ri n kl e r P ro te c ti o n   I n - Rac k  S p ri n k l e r P ro te c ti o n

N o te s

Fi re
Te s t

Re f.
[See
Table
E.2(a)]

S p ri n kl e r Typ e   D e s i gn   S p ri n kl e r Typ e  

M i n i m u m
D i s c h arge

Fl o w gp m
( L / m i n )

L ayo u t
( S e e

1 6 . 5 . 1 . 1 0 )

K- fac to r

gp m / p s i 1 ⁄2

( L / m i n /

b ar1 ⁄2 )

Re s p o n s e /
N o m i n al

Te m p e ratu re
Rati n g/

O ri e n tati o n  

D e n s i ty

gp m / ft2

( m m /
m i n )

Are a ft2

( m 2 )  

K- fac to r

gp m / p s i 1 ⁄2

( L / m i n /

b ar 1 ⁄2 )

Re s p o n s e /
N o m i n al

Te m p e ratu re
Rati n g/

O ri e n tati o n  

C l a s s   I B ,  
C l as s   I C ,  
C l as s   I I ,  
an d  
C l as s   I I I A
 L i q u i d s  
[ F P  <  
2 0 0 ° F  
( 9 3 ° C )  
an d  B P  ≥  
1 0 0 ° F  
( 3 7 . 8 ° C ) ]

≤ 1 . 3   ga l  
( 5   L )

N o n r e l i e vi n g 3 0  ( 9 . 1 ) 1 6  ( 4 . 9 ) K≥ 1 1 . 2  ( 1 6 0 ) QR/
H i g h / An y

0 . 6 0  ( 2 4 ) 2 0 0 0  
( 1 9 0 )

K≥ 5 . 6  ( 8 0 ) QR/
O r d i n a r y/
An y

3 0  ( 1 1 0 ) 1 1 ,  2 ,  7 1

2 0  ( 6 . 1 ) K≥ 1 1 . 2  ( 1 6 0 ) S R o r  QR/
H i g h / An y

0 . 6 0  ( 2 4 ) 2 0 0 0  
( 1 9 0 )

K≥ 5 . 6  ( 8 0 ) QR/
O r d i n a r y/
An y

3 0  ( 1 1 0 ) 2 1 ,  2 ,  7 2

≤ 6 . 5   ga l  
( 2 5   L )

N o n r e l i e vi n g 3 0  ( 9 . 1 ) 2 5  ( 7 . 6 ) K≥ 8 . 0  ( 1 1 5 ) S R o r  QR/
H i g h / An y

0 . 3 0  ( 1 2 ) 3 0 0 0  
( 2 8 0 )

K≥ 5 . 6  ( 8 0 ) QR/
O r d i n a r y/
An y

3 0  ( 1 1 0 ) 7 1 ,  7 1 4

Re l i e vi n g 1 8  ( 5 . 5 ) 1 4  ( 4 . 3 )
K≥ 1 1 . 2  ( 1 6 0 )

QR/ H i gh /
P e n d e n t

0 . 6 5  
( 2 6 . 5 )

2 0 0 0  
( 1 9 0 )

N o  i n -r a c k  s p r i n k l e r s  r e q u i r e d 4
7

3 0  ( 9 . 1 ) 2 5  ( 7 . 6 ) K≥ 8 . 0  ( 1 1 5 ) S R o r  QR/
H i g h / An y

0 . 3 0  ( 1 2 ) 3 0 0 0  
( 2 8 0 )

K≥ 5 . 6  ( 8 0 ) QR/
O r d i n a r y/
An y

3 0  ( 1 1 0 ) 7 1 ,  5 ,  7 1 4

> 6 . 5  a n d  
≤ 6 0   g al  

( > 2 5  an d  
≤ 2 3 0   L )

N o n r e l i e vi n g 3 0  ( 9 . 1 ) 2 5  ( 7 . 6 ) K≥ 1 1 . 2  ( 1 6 0 ) S R/
H i g h / An y

0 . 4 0  ( 1 6 ) 3 0 0 0  
( 2 8 0 )

K≥ 5 . 6  ( 8 0 ) S R o r  QR/
O r d i n a r y/
An y

3 0  ( 1 1 0 ) 5 1 ,  7 5

Re l i e vi n g 3 0  ( 9 . 1 ) 2 5  ( 7 . 6 ) K≥ 1 1 . 2  ( 1 6 0 ) S R/
H i g h / An y

0 . 6 0  ( 2 4 ) 3 0 0 0  
( 2 8 0 )

K≥ 5 . 6  ( 8 0 ) QR/
O r d i n a r y/
An y

3 0  ( 1 1 0 ) 6 1 ,  7 1 0

P o r ta b l e  
ta n ks  

an d  I B C s

Re l i e vi n g 3 0  ( 9 . 1 ) 2 5  ( 7 . 6 ) K≥ 1 1 . 2  ( 1 6 0 ) S R/
H i g h / An y

0 . 6 0  ( 2 4 ) 3 0 0 0  
( 2 8 0 )

K≥ 5 . 6  ( 8 0 ) S R o r  QR/
O r d i n a r y/
An y

3 0  ( 1 1 0 ) 5 1 ,  7 1 2

C l a s s   I I I B  
L i q u i d s  
[ F P  ≥  
2 0 0 ° F  
( 9 3 ° C ) ]

≤ 6 . 5   ga l  
( 2 5   L )

N o n r e l i e vi n g 5 0  ( 1 5 ) 4 0  ( 1 2 ) K≥ 8 . 0  ( 1 1 5 ) S R o r  QR/
H i g h / An y

0 . 3 0  ( 1 2 ) 2 0 0 0  
( 1 9 0 )

K≥ 5 . 6  ( 8 0 ) QR/
O r d i n a r y/
An y

3 0  ( 1 1 0 ) 4 1 ,  3 ,  7 4

Re l i e vi n g 5 0  ( 1 5 ) 4 0  ( 1 2 ) K≥ 8 . 0  ( 1 1 5 ) S R o r  QR/
H i g h / An y

0 . 3 0  ( 1 2 ) 2 0 0 0  
( 1 9 0 )

K≥ 5 . 6  ( 8 0 ) QR/
O r d i n a r y/
An y

3 0  ( 1 1 0 ) 4 1 ,  7 9

> 6 . 5  a n d  
≤ 6 0   g al  

( > 2 5  an d  
≤ 2 3 0   L )

N o n r e l i e vi n g 5 0  ( 1 5 ) 4 0  ( 1 2 ) K≥ 8 . 0  ( 1 1 5 ) S R/
H i g h / An y

0 . 3 0  ( 1 2 ) 3 0 0 0  
( 2 8 0 )

K≥ 5 . 6  ( 8 0 ) QR/
O r d i n a r y/
An y

3 0  ( 1 1 0 ) 4 1 ,  3 ,  7 6

Re l i e vi n g 5 0  ( 1 5 ) 4 0  ( 1 2 ) K≥ 8 . 0  ( 1 1 5 ) S R/
H i g h / An y

0 . 3 0  ( 1 2 ) 3 0 0 0  
( 2 8 0 )

K≥ 5 . 6  ( 8 0 ) QR/
O r d i n a r y/
An y

3 0  ( 1 1 0 ) 4 1 ,  3 ,  7 1 1

P o r ta b l e  
ta n ks  

an d  I B C s

Re l i e vi n g 5 0  ( 1 5 ) 4 0  ( 1 2 ) K≥ 8 . 0  ( 1 1 5 ) S R/
H i g h / An y

0 . 3 0  ( 1 2 ) 3 0 0 0  
( 2 8 0 )

K≥ 5 . 6  ( 8 0 ) QR/
O r d i n a r y/
An y

3 0  ( 1 1 0 ) 4 1 ,  6 ,  7 1 3

F o r  defnitions  o f a b b r e vi a ti o n s  u s e d  i n  th e  Re s p o n s e  c o l u m n ,  s e e  1 6 . 5 . 1 . 9 ( 4 ) .  S e e  a l s o  1 6 . 5 . 1 . 9 ( 5 ) .
N o te s :
( 1 )  S e e  1 6 . 5 . 3 . 1 . 1  fo r  a d d i ti o n a l  d e s i g n  c r i te r i a .
( 2 )  P r o te c ti o n  fo r  u n c a r to n e d  o r  c a s e -c u t n o n s o l i d  s h e l f d i s p l a y u p  to  6 . 5   ft ( 2   m )  a n d  s to r a g e  ab o ve  o n  p a l l e ts  i n  r ac ki n g  a n d  s to r e d  o n  s h e l f
m a te r i a l s ,  i n c l u d i n g  o p e n  wi r e  m e s h ,  o r  2   i n .  ×  6   i n .  ( 5 0   m m  ×  1 5 0   m m )  wo o d e n  s l a ts ,  s p ac e d  a  m i n i m u m  o f 2   i n .  ( 5 0   m m )  a p a r t.
( 3 )  I n c r e a s e  c e i l i n g  d e n s i ty to  0 . 6 0   g p m / ft2  ( 2 4   m m / m i n )  i f m o r e  th a n  o n e  l e ve l  o f s to r a g e  e x i s ts  a b o ve  th e  to p  l e ve l  o f i n - r ac k s p r i n kl e r s .
( 4 )  D o u b l e - r o w r a c ks  l i m i te d  to  m ax i m u m  6   ft ( 1 . 8   m )  d e p th .
( 5 )  F o r  K= 8 . 0  ( 1 1 5 )  a n d  l a r g e r  c e i l i n g  s p r i n kl e r s ,  i n c r e a s e  c e i l i n g  d e n s i ty to  0 . 6 0   g p m / ft2  ( 2 4   m m / m i n )  o ve r  2 0 0 0   ft2  ( 1 9 0   m 2 )  i f m o r e  th a n  o n e  l e ve l
o f s to r a g e  e x i s ts  a b o ve  th e  to p  l e ve l  o f i n - r a c k s p r i n kl e r s .
( 6 )  Re d u c e  i n - r a c k s p r i n kl e r  s p a c i n g  to  m a x i m u m  9   ft ( 2 . 7   m )  c e n te r s .
( 7 )  S e e  1 6 . 5 . 3 . 1 . 2  fo r  ad d i ti o n a l  d e s i g n  c r i te r i a .
( 8 )  S e e  1 6 . 5 . 3 . 1 . 3  fo r  ad d i ti o n a l  d e s i g n  c r i te r i a .



AU T O M AT I C  F I RE  P RO T E C T I O N  F O R C O N T RO L  ARE AS ,  L I QU I D  S T O RAGE  RO O M S ,  AN D  L I QU I D  WARE H O U S E S 3 0 - 5 1

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 . 2 0 2 4  E d i t i o n

N Tab l e   1 6 . 5 . 3 . 2  D e s i gn  C ri te ri a fo r S p ri n k l e r P ro te c ti o n  o f P al l e ti z e d  an d  S tac k e d  S to rage  o f C l as s   I B ,  C l as s   I C ,  C l as s   I I ,  C l as s   I I I A,
an d  C l as s  I I I B  L i q u i d s  [ An y FP,  B P  ≥  1 0 0 ° F ( 3 7 . 8 ° C ) ]  i n  M e tal  C o n tai n e rs ,  P o r tab l e  Tan k s ,  an d  I B C s

L i q u i d
Typ e / Fl as h

P o i n t
C o n tai n e r

C ap ac i ty
C o n tai n e r

Typ e P ac kagi n g

M ax i m u m
C e i l i n g

H e i gh t ft
( m )

M ax i m u m
S to rage

H e i gh t ft
( m )

C e i l i n g S p ri n k l e r P ro te c ti o n

N o te s

F i re  Te s t
Re f.  [See
Table
E.2(b)]

S p ri n kl e r Typ e   D e s i gn

K- fac to r

gp m / p s i 1 ⁄2

( L / m i n /

b ar1 ⁄2 )

Re s p o n s e /
N o m i n al

Te m p e ratu re
Rati n g/

O ri e n tati o n  

D e n s i ty

gp m / ft2

( m m / m i n )

Are a ft2

( m 2 )

N u m b e r o f
S p ri n kl e rs

@  P re s s u re
p s i  ( b ar)

C l as s   I B ,  
C l a s s   I C ,  
C l a s s   I I ,  
an d  
C l a s s   I I I A 
L i q u i d s  
[ FP  <  
2 0 0 ° F  
( 9 3 ° C )  
an d  B P  ≥  
1 0 0 ° F  
( 3 7 . 8 ° C ) ]

1 . 3   ga l  ( 5   L ) Re l i e vi n g C a r to n e d  
o n l y

3 0  ( 9 . 1 ) 1 2  ( 3 . 7 ) K≥ 1 1 . 2  ( 1 6 0 S R/
O r d i n a r y/
An y

0 . 6  ( 2 4 ) 3 0 0 0  ( 2 8 0 ) — — 1 8

K2 5 . 2 E C  
( 3 6 0 E C )

QR/
O r d i n a r y/
An y

0 . 6  ( 2 4 ) 3 0 0 0  ( 2 8 0 ) — — 1 8

≤ 6 . 5   ga l  
( 2 5   L )

N o n r e l i e vi n g U n c ar to n e d  
a n d / o r  
c a r to n e d

1 8  ( 5 . 5 ) 4  ( 1 2 ) K≥ 8 . 0  ( 1 1 5 ) S R o r  QR/
H i gh / An y

0 . 2 1  ( 8 . 6 ) 1 5 0 0  ( 1 4 0 ) — 1 1

5  ( 1 . 5 ) K≥ 8 . 0  ( 1 1 5 ) S R o r  QR/
H i gh / An y

0 . 3 0  ( 1 2 ) 3 0 0 0  ( 2 8 0 ) — — 2

3 0  ( 9 . 1 ) 5  ( 1 . 5 ) K1 4  ( 2 0 0 ) FR/
O r d i n a r y/
An y

— — 3 0  @  1 8  
( 1 . 2 )

— 1 8

K1 6 . 8  ( 2 4 0 ) FR/
O r d i n a r y/
An y

— — 3 0  @  1 3  
( 0 . 9 )

— 1 8

K≥ 2 2 . 4  ( 3 2 0 ) FR/
O r d i n a r y/
An y

— — 3 0  @  7  ( 0 . 5 ) — 1 8

Re l i e vi n g U n c ar to n e d  
a n d / o r  
c a r to n e d

3 0  ( 9 . 1 ) 5  ( 1 . 5 ) K1 4  ( 2 0 0 ) FR/
O r d i n a r y/
An y

— — 3 0  @  1 8  
( 1 . 2 )

— 1 8

K1 6 . 8  ( 2 4 0 ) FR/
O r d i n a r y/
An y

— — 3 0  @  1 3  
( 0 . 9 )

— 1 8

K≥ 2 2 . 4  ( 3 2 0 ) FR/
O r d i n a r y/
An y

— — 3 0  @  7  ( 0 . 5 ) — 1 8

> 6 . 5  a n d  
≤ 6 0   g al  

( > 2 5  an d  
≤ 2 3 0   L )

N o n r e l i e vi n g U n c ar to n e d  
a n d / o r  
c a r to n e d

1 8  ( 5 . 5 ) 5  ( 1 . 5 ) K≥ 1 1 . 2  ( 1 6 0 ) S R/ H i gh / An y 0 . 4 0  ( 1 6 . 3 ) 3 0 0 0  ( 2 8 0 ) — — 4

Re l i e vi n g U n c ar to n e d  
a n d / o r  
c a r to n e d

3 0  ( 9 . 1 ) 5  ( 1 . 5 ) K≥ 1 1 . 2  ( 1 6 0 ) S R/ H i gh / An y 0 . 4 0  ( 1 6 . 3 ) 3 0 0 0  ( 2 8 0 ) — — 9
3 0  ( 9 . 1 ) 6 . 5  ( 2 . 0 ) K≥ 1 1 . 2  ( 1 6 0 ) S R/ H i gh / An y 0 . 6 0  ( 2 4 . 4 ) 3 0 0 0  ( 2 8 0 ) — 3 1 0

P o r ta b l e  
ta n ks  an d  

I B C s

Re l i e vi n g — 3 0  ( 9 . 1 ) 1 –h i gh K≥ 8 . 0  ( 1 1 5 ) S R/ H i gh / An y 0 . 3 0  ( 1 2 . 2 ) 3 0 0 0  ( 2 8 0 ) — — 1 4
3 0  ( 9 . 1 ) 2 –h i gh K≥ 1 1 . 2  ( 1 6 0 ) S R/ H i gh / An y 0 . 6 0  ( 2 4 . 4 ) 3 0 0 0  ( 2 8 0 ) — — 1 5

C l as s   I I I B  
L i q u i d s  
[ FP  ≥  
2 0 0 ° F  
( 9 3 ° C ) ]

≤ 6 . 5   ga l  
( 2 5   L )

An y U n c ar to n e d  
a n d / o r  
c a r to n e d

3 0  ( 9 . 1 ) 5  ( 1 . 5 ) K1 4  ( 2 0 0 ) FR/
O r d i n a r y/
An y

— — 3 0  @  1 8  
( 1 . 2 )

— 1 8

K1 6 . 8  ( 2 4 0 ) FR/
O r d i n a r y/
An y

— — 3 0  @  1 3  
( 0 . 9 )

— 1 8

K≥ 2 2 . 4  ( 3 2 0 ) FR/
O r d i n a r y/
An y

— — 3 0  @  7  ( 0 . 5 ) — 1 8

> 6 . 5  a n d  
≤ 6 0   g al  

( > 2 5  an d  
≤ 2 3 0   L )

N o n r e l i e vi n g U n c ar to n e d  
a n d / o r  
c a r to n e d

2 0  ( 6 . 1 ) 1 0  ( 3 . 0 ) K≥ 8 . 0  ( 1 1 5 ) S R/ H i gh / An y 0 . 2 5  ( 1 0 . 2 ) 3 0 0 0  ( 2 8 0 ) — — 6
3 0  ( 9 . 1 ) 1 8  ( 5 . 5 ) K≥ 8 . 0  ( 1 1 5 ) S R/ H i gh / An y 0 . 3 5  ( 1 4 . 2 ) 3 0 0 0  ( 2 8 0 ) — — 7

Re l i e vi n g U n c ar to n e d  
a n d / o r  
c a r to n e d

2 0  ( 6 . 1 ) 1 0  ( 3 . 0 ) K≥ 8 . 0  ( 1 1 5 ) S R/ H i gh / An y 0 . 2 5  ( 1 0 . 2 ) 3 0 0 0  ( 2 8 0 ) — — 1 2
3 0  ( 9 . 1 ) 1 8  ( 5 . 5 ) K≥ 8 . 0  ( 1 1 5 ) S R/ H i gh / An y 0 . 3 5  ( 1 4 . 2 ) 3 0 0 0  ( 2 8 0 ) — — 1 3

P o r ta b l e  
ta n ks  an d  

I B C s

Re l i e vi n g — 3 0  ( 9 . 1 ) 1 - h i g h K≥ 8 . 0  ( 1 1 5 ) S R/ H i gh / An y 0 . 2 5  ( 1 0 . 2 ) 3 0 0 0  ( 2 8 0 ) — — 1 6

— — — 3 0  ( 9 . 1 ) 2 - h i g h K≥ 1 1 . 2  ( 1 6 0 ) S R/ H i gh / An y 0 . 5 0  ( 2 0 . 4 ) 3 0 0 0  ( 2 8 0 ) — — 1 7

F o r  defnitions  o f a b b r e vi a ti o n s  u s e d  i n  th e  Re s p o n s e  c o l u m n ,  s e e  1 6 . 5 . 1 . 9 ( 4 ) .  S e e  a l s o  1 6 . 5 . 1 . 9 ( 5 ) .
N o te s :
( 1 ) M i n i m u m  h o s e  s tr e a m  d e m a n d  c a n  b e  r e d u c e d  to  2 5 0   g p m  ( 9 5 0   L / m i n )  fo r  2   h o u r s .
( 2 )  S p r i n kl e r s  m u s t a l s o  b e  h yd r a u l i c a l l y c a l c u l a te d  to  p r o vi d e  a  d e n s i ty o f 0 . 8 0   g p m / ft2  ( 3 3   m m / m i n )  o ve r  1 0 0 0   ft2  ( 9 3   m 2 ) .

( 3 )  D r u m s  m u s t b e  p l ac e d  o n  o p e n  s l a tte d  p a l l e t,  n o t n e s te d ,  to  a l l o w p r e s s u r e  r e l i e f fr o m  d r u m s  o n  l o we r  l e ve l s .



F L AM M AB L E  AN D  C O M B U S T I B L E  L I QU I D S  C O D E3 0 - 5 2

2 0 2 4  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 Tab l e   1 6 . 5 . 3 . 3  D e s i gn  C ri te ri a fo r Fo am - Wate r S p ri n kl e r P ro te c ti o n  o f S i n gl e -  o r D o u b l e - Ro w Rac k S to rage  o f C l as s   I B ,  C l as s   I C ,
C l as s  I I ,  C l as s  I I I A,  an d  C l as s  I I I B  L i q u i d s  [ An y FP,  B P  ≥  1 0 0 ° F ( 3 7 . 8 ° C ) ]  L i q u i d s  i n  M e tal  C o n tai n e rs ,  P o r tab l e  Tan k s ,  an d  I B C s

L i q u i d
Typ e / Fl as h

P o i n t
C o n tai n e r

C ap ac i ty
C o n tai n e r

Typ e

M axi m u m
C e i l i n g

H e i gh t ft
( m )

M ax i m u m
S to rage

H e i gh t ft
( m )

C e i l i n g S p ri n kl e r P ro te c ti o n   I n - Rac k  S p ri n k l e r P ro te c ti o n

N o te s

F i re  Te s t
Re f.  [See
Table
E.2(c)]

S p ri n kl e r Typ e D e s i gn   S p ri n kl e r Typ e D e s i gn

K- fac to r
gp m /

p s i 1 ⁄2

( L / m i n /

b ar1 ⁄2 )

Re s p o n s e /
N o m i n al

Te m p e ratu re
Rati n g/

O ri e n tati o n

D e n s i ty

gp m / ft2

( m m /
m i n )

Are a ft2

( m 2 )  

K- fac to r
gp m /

p s i 1 ⁄2

( L / m i n /

b ar 1 ⁄2 )

Re s p o n s e /
N o m i n al

Te m p e ratu re
Rati n g/

O ri e n tati o n

M i n i m u m
D i s c h arge

Fl o w gp m
( L / m i n )

L ayo u t (See
16.5.1.10)

C l a s s   I B ,  
C l as s   I C ,  
C l as s   I I ,  
an d  
C l as s   I I I A
 L i q u i d s  
[ F P  <  
2 0 0 ° F  
( 9 3 ° C )  
an d  B P  ≥  
1 0 0 ° F  
( 3 7 . 8 ° C ) ]

≤ 6 . 5   ga l  
( 2 5   L )

N o n r e l i e vi n g 3 0  ( 9 . 1 ) 2 5  ( 7 . 6 ) K≥ 8 . 0  
( 1 1 5 )

S R o r  QR/
H i gh / An y

0 . 3 0  ( 1 2 ) 2 0 0 0  
( 1 9 0 )

K≥ 5 . 6  
( 8 0 )

S R o r  QR/
O r d i n a r y/
An y

3 0  ( 1 1 0 ) 3 1 ,  2 ,  4 ,  
5

1

Re l i e vi n g 3 0  ( 9 . 1 ) 2 5  ( 7 . 6 ) K≥ 8 . 0  
( 1 1 5 )

S R o r  QR/
H i gh / An y

0 . 3 0  ( 1 2 ) 2 0 0 0  
( 1 9 0 )

K≥ 5 . 6  
( 8 0 )

S R o r  QR/
O r d i n a r y/
An y

3 0  ( 1 1 0 ) 4 1 ,  2 ,  4 ,  
5

4

> 6 . 5  an d  
≤ 6 0   ga l  

( > 2 5  
an d  

≤ 2 3 0   L )

N o n r e l i e vi n g 3 0  ( 9 . 1 ) 2 5  ( 7 . 6 ) K≥ 8 . 0  
( 1 1 5 )

S R/
H i gh / An y

0 . 3 0  ( 1 2 ) 3 0 0 0  
( 2 8 0 )

K≥ 5 . 6  
( 8 0 )

S R o r  QR/
O r d i n a r y/
An y

3 0  ( 1 1 0 ) 3 1 ,  3 ,  4 ,  
5

2

Re l i e vi n g 3 0  ( 9 . 1 ) 2 5  ( 7 . 6 ) K≥ 8 . 0  
( 1 1 5 )

S R/
H i gh / An y

0 . 3 0  ( 1 2 ) 3 0 0 0  
( 2 8 0 )

K≥ 5 . 6  
( 8 0 )

S R o r  QR/
O r d i n a r y/
An y

3 0  ( 1 1 0 ) 4 1 ,  3 ,  4 ,  
5

5

P o r tab l e  
ta n ks  

a n d  I B C s

Re l i e vi n g 3 0  ( 9 . 1 ) 2 5  ( 7 . 6 ) K≥ 8 . 0  
( 1 1 5 )

S R/
H i gh / An y

0 . 3 0  ( 1 2 ) 3 0 0 0  
( 2 8 0 )

K≥ 5 . 6  
( 8 0 )

S R o r  QR/
O r d i n a r y/
An y

3 0  ( 1 1 0 ) 4 1 ,  3 ,  4 ,  
5

5

C l a s s   I I I B  
L i q u i d s  

[ F P  ≥  
2 0 0 ° F  

( 9 3 ° C ) ]

≤ 6 0   g al  
( 2 3 0   L )

N o n r e l i e vi n g 5 0  ( 1 5 ) 4 0  ( 1 2 ) K≥ 8 . 0  
( 1 1 5 )

S R/
H i gh / An y

0 . 3 0  ( 1 2 ) 2 0 0 0  
( 1 9 0 )

K≥ 5 . 6  
( 8 0 )

S R o r  QR/
O r d i n a r y/
An y

3 0  ( 1 1 0 ) 4 1 ,  5 3

Re l i e vi n g 5 0  ( 1 5 ) 4 0  ( 1 2 ) K≥ 8 . 0  
( 1 1 5 )

S R/
H i gh / An y

0 . 3 0  ( 1 2 ) 2 0 0 0  
( 1 9 0 )

K≥ 5 . 6  
( 8 0 )

S R o r  QR/
O r d i n a r y/
An y

3 0  ( 1 1 0 ) 4 1 ,  5 6

F o r  defnitions  o f a b b r e vi a ti o n s  u s e d  i n  th e  Re s p o n s e  c o l u m n ,  s e e  1 6 . 5 . 1 . 9 ( 4 ) .  S e e  a l s o  1 6 . 5 . 1 . 9 ( 5 ) .
N o te s :
( 1 )  I n -r a c k  s p r i n k l e r  d e s i g n  b as e d  o n  th e  s i x  m o s t h yd r a u l i c a l l y r e m o te  s p r i n kl e r s  i n  e a c h  o f th e  u p p e r  th r e e  l e ve l s .
( 2 )  D e s i g n  ar e a  c an  b e  r e d u c e d  to  1 5 0 0   ft2  wh e n  u s i n g  a p r e p r i m e d  fo a m -wa te r  s ys te m  i n s ta l l e d  i n  ac c o r d a n c e  wi th  N F PA  1 1  an d  m a i n ta i n e d
a c c o r d i n g  to  N F PA  2 5 .
( 3 )  D e s i g n  ar e a  c a n  b e  r e d u c e d  to  2 0 0 0   ft2  wh e n  u s i n g  a p r e p r i m e d  fo a m -wa te r  s ys te m  i n s ta l l e d  i n  ac c o r d a n c e  wi th  N F PA  1 1  an d  m a i n ta i n e d
a c c o r d i n g  to  N F PA  2 5 .
( 4 )  I n -r a c k  s p r i n k l e r  h yd r a u l i c  d e s i g n  c a n  b e  r e d u c e d  to  th r e e  s p r i n kl e r s  o p e r a ti n g  p e r  l e ve l ,  wi th  th r e e  l e ve l s  o p e r a ti n g  s i m u l ta n e o u s l y,  wh e n  u s i n g  a
p r e p r i m e d  fo am -wa te r  s p r i n kl e r  s ys te m  d e s i g n e d  i n  a c c o r d an c e  wi th  N F PA 1 1  a n d  m a i n ta i n e d  i n  a c c o r d a n c e  wi th  N F PA  2 5 .
( 5 )  S e e  1 6 . 5 . 3 . 3 . 1  fo r  a d d i ti o n a l  d e s i g n  c r i te r i a .

N Tab l e   1 6 . 5 . 3 . 4  D e s i gn  C ri te ri a fo r Fo am - Wate r S p ri n kl e r P ro te c ti o n  o f P al l e ti z e d  an d  S tac k e d  S to rage  o f C l as s   I B ,  C l as s   I C ,  C l as s   I I ,
an d  C l as s   I I I A L i q u i d s  [ FP  <  2 0 0 ° F ( 9 3 ° C )  an d  B P  ≥  1 0 0 ° F ( 3 7 . 8 ° C ) ]  i n  M e tal  C o n tai n e rs ,  P o r tab l e  Tan ks ,  an d  I B C s

L i q u i d  Typ e /
Fl as h  P o i n t

C o n tai n e r
C ap ac i ty

C o n tai n e r
Typ e P ac k agi n g

M ax i m u m
C e i l i n g

H e i gh t ft
( m )

M axi m u m  S to rage
H e i gh t ft ( m )

C e i l i n g S p ri n kl e r P ro te c ti o n

N o te s

F i re  Te s t
Re f.  [See
Table
E.2(d)]

S p ri n k l e r Typ e   D e s i gn

K-fac to r

gp m / p s i 1 ⁄2

( L / m i n /

b ar 1 ⁄2 )

Re s p o n s e /
N o m i n al

Te m p e ratu re
Rati n g/

O ri e n tati o n  

D e n s i ty

gp m / ft2

( m m / m i n )

Are a ft2

( m 2 )

C l a s s   I B ,  
C l a s s   I C ,  
C l a s s   I I ,  
a n d  
C l a s s   I I I A 
L i q u i d s  [ F P  
<  2 0 0 ° F  
( 9 3 ° C )  a n d  
B P  ≥  1 0 0 ° F 
( 3 7 . 8 ° C ) ]

≤ 6 . 5   ga l  ( 2 5   L ) N o n r e l i e vi n g C a r to n e d 3 0  ( 9 . 1 ) 1 1  ( 3 . 4 ) K≥ 1 1 . 2  ( 1 6 0 ) S R o r  QR/
H i gh / An y

0 . 4 0  ( 1 6 ) 3 0 0 0  ( 2 8 0 ) 1 1

U n c ar to n e d 3 0  ( 9 . 1 ) 1 2  ( 3 . 7 ) K≥ 8 . 0  ( 1 1 5 ) S R o r  QR/
H i gh / An y

0 . 3 0  ( 1 2 ) 3 0 0 0  ( 2 8 0 ) 1 2

> 6 . 5  a n d  
≤ 6 0   g al  

( > 2 5  a n d  
≤ 2 3 0   L )

N o n r e l i e vi n g C a r to n e d  o r  
u n c ar to n e d

3 0  ( 9 . 1 ) 5  ( 1 . 5 )  [ 1 - h i g h ] K≥ 8 . 0  ( 1 1 5 ) S R/ H i gh / An y 0 . 3 0  ( 1 2 ) 3 0 0 0  ( 2 8 0 ) 1 3

Re l i e vi n g C a r to n e d  o r  
u n c ar to n e d

3 0  ( 9 . 1 ) 6 . 5  ( 2 . 0 )  [ 2 - h i g h ] K≥ 8 . 0  ( 1 1 5 ) S R/ H i gh / An y 0 . 3 0  ( 1 2 ) 3 0 0 0  ( 2 8 0 ) 2 ,  3 4
3 3  ( 1 0 . 1 ) 1 0  ( 3 . 0 )  [ 3 - h i gh ] K≥ 1 1 . 2  ( 1 6 0 ) S R/ H i gh / An y 0 . 4 5  ( 1 8 . 3 ) 3 0 0 0  ( 2 8 0 ) 2 ,  3 6

1 3 . 7 5  ( 4 . 2 )  [ 4 - h i gh ] K≥ 1 1 . 2  ( 1 6 0 ) S R/ H i gh / An y 0 . 6 0  ( 2 4 ) 3 0 0 0  ( 2 8 0 ) 2 ,  3 7
P o r tab l e  tan k s  

a n d  I B C s
Re l i e vi n g — 3 0  ( 9 . 1 ) 1 -  o r  2 - h i gh K≥ 8 . 0  ( 1 1 5 ) S R/ H i gh / An y 0 . 3 0  ( 1 2 ) 3 0 0 0  ( 2 8 0 ) — 5

F o r  defnitions  o f a b b r e vi a ti o n s  u s e d  i n  th e  Re s p o n s e  c o l u m n ,  s e e  1 6 . 5 . 1 . 9 ( 4 ) .  S e e  a l s o  1 6 . 5 . 1 . 9 ( 5 ) .
N o te s :
( 1 )  D e s i g n  ar e a  c an  b e  r e d u c e d  to  2 0 0 0   ft2  ( 1 9 0   m 2 )  wh e n  u s i n g  a  p r e p r i m e d  fo a m -wate r  s ys te m  i n s tal l e d  i n  a c c o r d a n c e  wi th  N F PA  1 1  a n d
m a i n ta i n e d  a c c o r d i n g  to  N F PA  2 5 .
( 2 )  B o th   3 ∕4   i n .  ( 2 0   m m )  a n d  2   i n .  ( 5 0   m m )  l i s te d  an d  l ab e l e d  p r e s s u r e -r e l i e vi n g  m e c h a n i s m s  a r e  r e q u i r e d  o n  c o n tai n e r s  g r e ate r  th a n  6 . 5   g al  ( 2 5   L )

c a p a c i ty.  S e e  S e c ti o n   1 6 . 3 . 6 .
( 3 )  D r u m s  p l a c e d  o n  o p e n  s l a tte d  p al l e t,  n o t n e s te d ,  to  a l l o w p r e s s u r e  r e l i e f fr o m  d r u m s  o n  l o we r  l e ve l s .



AU T O M AT I C  F I RE  P RO T E C T I O N  F O R C O N T RO L  ARE AS ,  L I QU I D  S T O RAGE  RO O M S ,  AN D  L I QU I D  WARE H O U S E S 3 0 - 5 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  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 . 2 0 2 4  E d i t i o n

N Tab l e   1 6 . 5 . 3 . 5  D e s i gn  C ri te ri a fo r S p ri n k l e r P ro te c ti o n  o f S i n gl e - ,  D o u b l e - ,  an d  M u l ti p l e - Ro w Rac k  S to rage  o f C l as s   I I I B  L i q u i d s  [ FP
≥  2 0 0 ° F ( 9 3 ° C ) ]  i n  N o n m e tal l i c  C o n tai n e rs

L i q u i d
Typ e / Fl as h

P o i n t
C o n tai n e r

C ap ac i ty P ac k agi n g

M axi m u m
C e i l i n g

H e i gh t ft
( m )

M ax i m u m
S to rage

H e i gh t ft
( m )

Rac k
D e p th

ft ( m )

M i n i m u m
Ai s l e

Wi dth  ft
( m )

C e i l i n g S p ri n k l e r P ro te c ti o n   I n - Rac k S p ri n k l e r P ro te c ti o n

N o te s

Fi re
Te s t

Re f.
[See
Table
E.2(e)]

S p ri n kl e r Typ e D e s i gn   S p ri n k l e r Typ e

M i n i m u m
D i s c h arge

Fl o w gp m
( L / m i n ) L ayo u ts

K- fac to r
gp m /

p s i 1 ⁄2

( L / m i n /

b ar1 ⁄2 )

Re s p o n s e /
N o m i n al

Te m p e ratu re
Rati n g/

O ri e n tati o n

N u m b e r
o f

S p ri n k l e rs
@

P re s s u re
p s i  ( b ar)  

K- fac to r
gp m /

p s i 1 ⁄2

( L / m i n /

b ar1 ⁄2 )

Re s p o n s e /
N o m i n al

Te m p e ratu re
Rati n g/

O ri e n tati o n

C l a s s   I I I B  
[ F P  ≥  

2 0 0 ° F 
( 9 3 ° C ) ]

≤ 5   ga l  
( 1 9   L )

P l a s ti c  
c o n tai n e r s ,  
c a r to n e d  o r  
u n c ar to n e d

U n l i m i te d U n l i m i te d An y 4  ( 1 . 2 ) S e e  1 6 . 6 . 1 1

C l a s s   I I I B  
[ F P  ≥  

3 7 5 ° F 
( 1 9 0 ° C ) ]

≤ 6   ga l  
( 2 3   L )

F l e x i b l e  p l a s ti c  
l i n e r  wi th i n  
a c o m p o s i te  
c o r r u ga te d  
p a p e r b o a r d  
b o x

U n l i m i te d U n l i m i te d An y 8  ( 2 . 4 ) S e e  1 6 . 6 . 3 1 2

≤ 2 7 5   ga l  
( 1 0 4 5   L )

F l e x i b l e  p l a s ti c  
l i n e r  wi th i n  
a c o m p o s i te  
c o n ti n u o u s l y
 wo u n d  
c o r r u ga te d  
p a p e r b o a r d  
i n te r m e d i a te
 b u l k  
c o n tai n e r

3 0  ( 9 . 1 ) 2 8  ( 8 . 5 ) An y 8  ( 2 . 4 ) S e e  1 6 . 6 . 3 1 ,  2 2

N o te :
( 1 )  T h i s  i s  a  s u b g r o u p  o f C l a s s   I I I B  ti e d  to  th e  fashpoint o f th e  l i q u i d s  th a t we r e  te s te d .
( 2 )  C o n s tr u c ti o n  o f i n te r m e d i ate  b u l k  c o n tai n e r  to  b e  a  m i n i m u m  o f 8  l aye r s  o f p a p e r b o a r d ,  wi th  a m i n i m u m  n o m i n al  th i c k n e s s  o f 1 . 5   i n .  ( 3 8   m m )  a t
th e  c e n te r  o f a n y s i d e  p a n e l .

N Tab l e   1 6 . 5 . 3 . 6  D e s i gn  C ri te ri a fo r S p ri n k l e r P ro te c ti o n  o f S h e l f S to rage  o f C l as s   I B ,  C l as s   I C ,  C l as s   I I ,  C l as s   I I I A,  an d  C l as s   I I I B
L i q u i d s  [ An y FP,  B P  ≥  1 0 0 ° F ( 3 7 . 8 ° C ) ]  i n  M e tal  C o n tai n e rs

L i q ui d  Typ e /
Fl as h  P o i n t

C o n tai n e r
C ap ac i ty

C o n tai n e r
Typ e

M axi m u m
C e i l i n g

H e i gh t ft ( m )

M ax i m um
S to rage

H e i gh t ft
( m )

M i n i m um
Ai s l e  Wi d th  ft

( m )

C e i l i n g S p ri n kl e r P ro te c ti o n

N o te s

Fi re  Te s t
Re f.  [See
Table
E.2(f)]

S p ri n kl e r Typ e   D e s i gn

K-fac to r

gp m / p s i 1 ⁄2

( L/ m i n /

b ar1 ⁄2 )

Re s p o n s e /
N o m i n al

Te m p e rature
Rati n g/

O ri e n tati o n  

D e n s i ty

gp m / ft2

( m m / m i n )

Are a ft2

( m 2 )

C l as s   I B ,  C l as s   I C ,  
C l as s   I I ,  
C l as s   I I I A,  an d  
C l as s   I I I B  
L i q u i d s  [ An y 
F P,  B P  ≥  1 0 0 ° F  
( 3 7 . 8 ° C ) ]

≤ 1 . 3   g al  ( 5   L ) N o n r e l i e vi n g 1 8  ( 5 . 5 ) 6  ( 1 . 8 ) 5  ( 1 . 5 ) K≥ 5 . 6  ( 8 0 ) S R o r  QR/
H i g h / An y

0 . 1 9  ( 7 . 7 ) 1 5 0 0  ( 1 4 0 ) 1 ,  2 1

F o r  defnitions  o f a b b r e vi a ti o n s  u s e d  i n  th e  Re s p o n s e  c o l u m n ,  s e e  1 6 . 5 . 1 . 9 ( 4 ) .  S e e  a l s o  1 6 . 5 . 1 . 9 ( 5 ) .
N o te s :
( 1 )  P r o te c ti o n  l i m i te d  to  m e r c an ti l e  s h e l vi n g  th a t i s  2   ft ( 6 0 0   m m )  o r  l e s s  i n  d e p th  p e r  s i d e ,  wi th  b ac ki n g  b e twe e n  e a c h  s i d e .
( 2 )  M i n i m u m  h o s e  s tr e am  d e m a n d  c a n  b e  r e d u c e d  to  2 5 0   g p m  fo r  2   h o u r s .



F L AM M AB L E  AN D  C O M B U S T I B L E  L I QU I D S  C O D E3 0 - 5 4

2 0 2 4  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 Tab l e   1 6 . 5 . 3 . 7  D e s i gn  C ri te ri a fo r S p ri n k l e r P ro te c ti o n  o f S i n gl e -  an d  D o u b l e - Ro w Rac k S to rage  o f Wate r- M i s c i b l e  C l as s   I B ,  C l as s   I C ,
C l as s  I I ,  C l as s  I I I A,  an d  C l as s  I I I B  L i q u i d s  [ An y FP,  B P  ≥  1 0 0 ° F ( 3 7 . 8 ° C ) ]  L i q u i d s  i n  G l as s  o r P l as ti c  C o n tai n e rs

L i q u i d
Typ e / Fl as h

P o i n t
C o n tai n e r

C ap ac i ty P ac kagi n g

M ax i m u m
C e i l i n g

H e i gh t ft
( m )

M ax i m u m
S to rage

H e i gh t ft
( m )

M axi m u m
Rac k

D e p th  ft
( m )

M i n i m u m
Ai s l e

Wi d th  ft
( m )

C e i l i n g S p ri n k l e r P ro te c ti o n   I n - Rac k S p ri n kl e r P ro te c ti o n

Fi re
Te s t

Re f.
[See
Table
E.2(g)]

S p ri n kl e r Typ e D e s i gn   S p ri n k l e r Typ e D e s i gn

K- fac to r
gp m /

p s i 1 ⁄2

( L / m i n /

b ar1 ⁄2 )

Re s p o n s e /
N o m i n al

Te m p e ratu re
Rati n g/

O ri e n tati o n

N u m b e r
o f

S p ri n kl e rs
@

P re s s u re
p s i  ( b ar)  

K- fac to r
gp m /

p s i 1 ⁄2

( L / m i n /

b ar1 ⁄2 )

Re s p o n s e /
N o m i n al

Te m p e ratu re
Rati n g/

O ri e n tati o n

M i n i m u m
D i s c h arge

Fl o w gp m
( L / m i n ) L ayo u t

Wa te r-
m i s c i b l e  
C l as s   I B ,  
C l as s   I C ,  
C l as s   I I ,  
C l as s   I I I A,  
a n d  
C l as s   I I I B  
L i q u i d s  
[ An y F P,  
B P  ≥  
1 0 0 ° F 
( 3 7 . 8 ° C ) ]

≤ 1 6   o z  
( 4 5 0   m L )

C a r to n e d U n l i m i te d U n l i m i te d 9  ( 2 . 7 ) 8  ( 2 . 4 ) S e e  1 6 . 6 . 1 . 3

≤ 1   ga l  
( 3 . 8   L )

C a r to n e d U n l i m i te d U n l i m i te d 9  ( 2 . 7 ) 8  ( 2 . 4 ) S e e  1 6 . 6 . 2 . 1

≤ 6 0   ga l  
( 2 3 0   L )

C a r to n e d  o r  
u n c a r to n e d

3 0  ( 9 . 1 ) 2 5  ( 7 . 6 ) 9  ( 2 . 7 ) 8  ( 2 . 4 ) S e e  1 6 . 6 . 2 . 2

N Tab l e   1 6 . 5 . 3 . 8  D e s i gn  C ri te ri a fo r S p ri n k l e r P ro te c ti o n  o f S i n gl e - Ro w Rac k ,  D o u b l e - Ro w Rac k ,  an d  P al l e ti z e d  S to rage  o f C l as s   I B ,
C l as s  I C ,  C l as s  I I ,  C l as s  I I I A,  an d  C l as s  I I I B  L i q u i d s  [ An y FP,  B P  ≥  1 0 0 ° F ( 3 7 . 8 ° C ) ]  i n  Re l i e vi n g- S tyl e  M e tal  C o n tai n e rs

L i q u i d
Typ e / Fl as h

P o i n t
S to rage

Ar ran ge m e n t
C o n tai n e r

C ap ac i ty P ac k agi n g

M axi m u m
C e i l i n g

H e i gh t ft
( m )

M ax i m u m
S to rage

H e i gh t ft
( m )

M axi m u m
Rac k

D e p th  ft
( m )

M i n i m u m
Ai s l e

Wi d th  ft
( m )

C e i l i n g S p ri n kl e r P ro te c ti o n   I n - Rac k  S p ri n k l e r P ro te c ti o n

N o te s

Fi re
Te s t

Re f.

S p ri n k l e r Typ e D e s i gn   S p ri n kl e r Typ e

M i n i m u m
D i s c h arge

F l o w gp m
( L / m i n )

L ayo u t
(See

16.6.7)

K- fac to r
gp m /

p s i 1 ⁄2

( L / m i n /

b ar1 ⁄2 )

Re s p o n s e /
N o m i n al

Te m p e ratu re
Rati n g/

O ri e n tati o n

N u m b e r
o f

S p ri n kl e rs
@

P re s s u re
p s i  ( b ar

k P a)  

K- fac to r
gp m /

p s i 1 ⁄2

( L / m i n

/ b ar1 ⁄2 )

Re s p o n s e /
N o m i n al

Te m p e ratu re
Rati n g/

O ri e n tati o n

C l as s   I B ,  
C l as s   I C ,  
C l as s   I I ,  
C l as s   I I I A,
an d  
C l as s   I I I B
 L i q u i d s  
[ An y F P,  
B P  ≥  
1 0 0 ° F  
( 3 7 . 8 ° C ) ]

Rac k ≤ 1 . 3   g al  
( 5   L )

C a r to n e d 3 0  ( 9 . 1 ) 2 0  ( 6 . 1 ) 9  ( 2 . 7 ) 8  ( 2 . 4 ) K≥ 1 4  
( 2 0 0 )

E S FR/
O r d i n a r y/
P e n d e n t

1 2  @  7 5  
( 5 . 2 )

N o  i n - r ac k  s p r i n k l e r s  r e q u i r e d — 3

2 5  ( 7 . 6 ) 9  ( 2 . 7 ) 8  ( 2 . 4 ) K≥ 1 4  
( 2 0 0 )

E S FR/
O r d i n a r y/
P e n d e n t

1 2  @  5 0  
( 3 . 4 )

K8 . 0  
( 1 1 5 )

QR/
O r d i n a r y/
An y

3 1  ( 1 1 7 ) 8 1 ,  2 ,  6 4

≤ 6 . 5   g al  
( 2 5   L )

C a r to n e d  o r  
u n c a r to n e d

2 4  ( 7 . 3 ) 1 4  ( 4 . 3 ) 6  ( 1 . 8 ) 7 . 5  ( 2 . 3 ) K≥ 1 4  
( 2 0 0 )

E S FR/
O r d i n a r y/
P e n d e n t

1 2  @  5 0  
( 3 . 4 )

K1 1 . 2  
( 1 6 0 )

QR/
O r d i n a r y/
An y

3 6  ( 1 3 6 ) 7 1 ,  2 ,  
3 ,  
4 ,  

5 ,  6

1

K≥ 2 5 . 2  
( 3 6 0 )

E S FR/
O r d i n a r y/
P e n d e n t

1 2  @  2 5  
( 1 . 7 )

N o  i n - r ac k  s p r i n k l e r s  r e q u i r e d 2 ,  3 ,  
4 ,  5

2

3 0  ( 9 . 1 ) 2 5  ( 7 . 6 ) 9  ( 2 . 7 ) 8  ( 2 . 4 ) K≥ 1 4  
( 2 0 0 )

E S FR/
O r d i n a r y/
P e n d e n t

1 2  @  7 5  
( 5 . 2 )

K8 . 0  
( 1 1 5 )

QR/
O r d i n a r y/
An y

4 4  ( 1 6 7 ) 9 1 ,  2 ,  6 5

P a l l e ti z e d ≤ 1 . 3   g al  
( 5   L )

C a r to n e d 3 0  ( 9 . 1 ) 8  ( 2 . 4 ) — 7 . 5  ( 2 . 3 ) K≥ 1 4  
( 2 0 0 )

E S FR/
O r d i n a r y/
P e n d e n t

1 2  @  5 0  
( 3 . 4 )

— — — — — 6

≤ 6 . 5   g al  
( 2 5   L )

C a r to n e d  o r  
u n c a r to n e d

3 0  ( 9 . 1 ) 1 2  ( 3 . 7 ) — 7 . 5  ( 2 . 3 ) K≥ 1 4  
( 2 0 0 )

E S FR/
O r d i n a r y/
P e n d e n t

1 2  @  7 5  
( 5 . 2 )

— — — — — 7

F o r  defnitions  o f a b b r e vi a ti o n s  u s e d  i n  th e  Re s p o n s e  c o l u m n ,  s e e  1 6 . 5 . 1 . 9 ( 4 ) .  S e e  a l s o  1 6 . 5 . 1 . 9 ( 5 ) .
N o te s :
( 1 )  S e e  1 6 . 5 . 3 . 8 . 1  fo r  ad d i ti o n a l  d e s i g n  c r i te r i a .
 ( a )  S e ve n  s p r i n kl e r s  wh e r e  o n l y o n e  l e ve l  o f i n - r ac k s p r i n kl e r s  i s  i n s ta l l e d .
 ( b )  F o u r te e n  s p r i n k l e r s  ( s e ve n  o n  e ac h  o f th e  two  to p  l e ve l s )  wh e r e  m o r e  th a n  o n e  l e ve l  o f i n - r ac k s p r i n kl e r s  i s  i n s ta l l e d .
( 2 )  T h e  i n - r ac k s p r i n kl e r  wa te r  d e m a n d  s h o u l d  b e  b a l a n c e d  wi th  th e  c e i l i n g  s p r i n k l e r  wa te r  d e m a n d  at th e i r  p o i n t o f c o n n e c ti o n .
( 3 )  C o n ta i n e r s  wi th  a c ap a c i ty o f u p  to  1 . 3   g a l  ( 5   L )  a r e  n o t r e q u i r e d  to  b e  r e l i e vi n g  s tyl e .
( 4 )  P r o vi d e  m i n i m u m  3   i n .  ( 7 6   m m )  tr a n s ve r s e  fue  a t r a c k u p r i g h ts .
( 5 )  Ra c ks  c a n  h ave  o p e n -m e s h  wi r e  i n te r m e d i a te  s h e l vi n g  o n  l o we r  l e ve l s .
( 6 )  S e e  1 6 . 5 . 3 . 8 . 2  fo r  ad d i ti o n a l  d e s i g n  c r i te r i a .



AU T O M AT I C  F I RE  P RO T E C T I O N  F O R C O N T RO L  ARE AS ,  L I QU I D  S T O RAGE  RO O M S ,  AN D  L I QU I D  WARE H O U S E S 3 0 - 5 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  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 . 2 0 2 4  E d i t i o n

1 6 . 5 . 3 . 1 0    Tab l e  1 6 . 5 . 3 . 1 0  s h al l  ap p l y to  th e  fo l l o wi n g :

( 1 ) Au to m ati c  s p r i n kl e r  p r o te c ti o n
( 2 ) S i n g l e -  o r  d o u b l e -r o w r ac k s to r ag e
( 3 ) C l a s s  I I  a n d  I I I  n o n m i s c i b l e  a n d  C l a s s  I I  a n d  I I I  m i s c i b l e

l i q u i d s  [ F P  ≥  1 0 0 ° F  ( 3 7 . 8 ° C ) ]
( 4 ) L i s te d  an d  l a b e l e d  r i g i d  n o n m e ta l l i c  i n te r m e d i ate  b u l k

c o n tai n e r s

N 1 6 . 5 . 3 . 1 0 . 1    F o a m -wate r  s p r i n kl e r  p r o te c ti o n  s h al l  b e  p e r m i t‐
te d  to  b e  s u b s ti tu te d  fo r  wate r  s p r i n kl e r  p r o te c ti o n ,  p r o vi d e d
th e  s am e  d e s i g n  c r i te r i a ar e  u s e d .

N 1 6 . 5 . 3 . 1 0 . 2    Ri gi d  n o n m e tal l i c  i n te r m e d i a te  b u l k c o n tai n e r s
s h a l l  b e  l i s te d  a n d  l a b e l e d  i n  ac c o r d an c e  wi th  U L  2 3 6 8 ,  Fire

Exposure Testing of Intermediate Bulk Containers for Flammable and
Combustible Liquids;  F M  6 0 2 0 ,  Approval Standard for Composite

Intermediate Bulk Containers;  o r  an  e q u i val e n t te s t p r o c e d u r e .

1 6 . 5 . 3 . 1 1    Tab l e  1 6 . 5 . 3 . 1 1  s h al l  ap p l y to  th e  fo l l o wi n g :

( 1 ) Au to m ati c  s p r i n kl e r  p r o te c ti o n
( 2 ) P al l e ti z e d  o r  s tac ke d  s to r ag e
( 3 ) U n s atu r ate d  p o l ye s te r  r e s i n s  ( U P Rs )  wi th  n o t m o r e  th an

5 0  p e r c e n t b y we i g h t o f C l as s  I C ,  C l a s s  I I ,  o r  C l a s s  I I I A
l i q u i d  [ 7 3 ° F  ( 2 2 . 8 ° C )  ≤  F P  <  2 0 0 ° F  ( 9 3 ° C ) ]

( 4 ) M e tal  c o n ta i n e r s
( 5 ) Re l i e vi n g -s tyl e  m e ta l  c o n tai n e r s ;  n o n r e l i e vi n g -s tyl e

al l o we d  o n l y u p  to  6   ga l  ( 2 3   L )

N 1 6 . 5 . 3 . 1 1 . 1    C o n ta i n e r s  th at e x c e e d  6 . 5  ga l  ( 2 5  L )  c ap ac i ty
s h a l l  h ave  b o th  3 ∕4  i n .  ( 2 0  m m )  a n d  2  i n .  ( 5 0  m m )  l i s te d  an d
l ab e l e d  p r e s s u r e -r e l i e vi n g  d e vi c e s .

1 6 . 5 . 3 . 1 2    Tab l e  1 6 . 5 . 3 . 1 2  s h al l  ap p l y to  th e  fo l l o wi n g :

( 1 ) Au to m ati c  s p r i n kl e r  p r o te c ti o n
( 2 ) P al l e ti z e d  o r  s tac ke d  s to r ag e
( 3 ) M i s c i b l e  l i q u i d s  wi th  c o n c e n tr ati o n  o f i gn i ti b l e  (famma‐

ble  o r  c o m b u s ti b l e )  n o  g r e ate r  th a n  8 0  p e r c e n t b y
vo l u m e

( 4 ) Gl a s s  o r  p l a s ti c  c o n ta i n e r s

1 6 . 5 . 3 . 1 3    Tab l e  1 6 . 5 . 3 . 1 3  s h al l  ap p l y to  th e  fo l l o wi n g :

( 1 ) Au to m ati c  s p r i n kl e r  p r o te c ti o n  o r  fo am -wa te r  s p r i n kl e r
p r o te c ti o n

( 2 ) S i n gl e - an d  d o u b l e -r o w r ac k s to r ag e
( 3 ) C l a s s   I I  an d  C l as s   I I I  l i q u i d s  [ F P  ≥  1 0 0 ° F  ( 3 7 . 8 ° C ) ]
( 4 ) M e tal  c o n ta i n e r s
( 5 ) Re l i e vi n g - an d  n o n r e l i e vi n g -s tyl e  c o n ta i n e r s

1 6 . 5 . 3 . 1 4    Tab l e  1 6 . 5 . 3 . 1 4  s h al l  ap p l y to  th e  fo l l o wi n g :

( 1 ) Au to m ati c  s p r i n kl e r  p r o te c ti o n
( 2 ) S i n gl e -,  d o u b l e -,  o r  m u l ti p l e -r o w r ac k s to r ag e
( 3 ) C l a s s  I B ,  C l as s  I C ,  C l as s  I I ,  an d  C l as s  I I I A l i q u i d s  [ F P  <

2 0 0 ° F  ( 9 3 ° C )  an d  B P  ≥  1 0 0 ° F  ( 3 7 . 8 ° C ) ]
( 4 ) G l as s  an d  p l as ti c  c o n ta i n e r s
( 5 ) C ar to n e d  p a c kag i n g

N Tab l e   1 6 . 5 . 3 . 9  D e s i gn  C ri te ri a fo r S p ri n k l e r P ro te c ti o n  o f P al l e ti z e d  S to rage  o f C l as s   I I  an d  I I I  L i q u i d s  [ FP  ≥  1 0 0 ° F ( 3 7 . 8 ° C ) ]  i n
L i s te d  an d  L ab e l e d  Ri gi d  N o n m e tal l i c  I B C s

L i q u i d  Typ e /
Fl as h  P o i n t

C o n tai n e r
C ap ac i ty

M ax i m u m
C e i l i n g H e i gh t

ft ( m )

M ax i m um
S to rage  H e i gh t

ft ( m )

C e i l i n g S p ri n kl e r P ro te c ti o n

N o te s

Fi re  Te s t Re f.
[See Table

E. 2(i) . ]

S p ri n kl e r Typ e   D e s i gn

K- fac to r

gp m / p s i 1 ⁄2

( L / m i n / b ar1 ⁄2 )

Re s p o n s e /
N o m i n al

Te m p e ratu re
Rati n g/

O ri e n tati o n  
D e n s i ty gp m / ft2

( m m / m i n ) Are a ft2  ( m 2 )

C l as s   I I  a n d   I I I  
L i q u i d s  [ F P  ≥  
1 0 0 ° F  ( 3 7 . 8 ° C ) ]

≤ 7 9 3   g al  
( 3 0 0 0   L )

3 0  ( 9 . 1 ) 1 - h i g h K≥ 1 1 . 2  ( 1 6 0 ) S R/ H i g h / An y 0 . 4 5  ( 1 8 . 3 ) 3 0 0 0  ( 2 8 0 ) 1 1
2 - h i g h K≥ 1 1 . 2  ( 1 6 0 ) S R/ H i g h / An y 0 . 6 0  ( 2 4 ) 3 0 0 0  ( 2 8 0 ) 1 2

F o r  defnitions  o f a b b r e vi a ti o n s  u s e d  i n  th e  Re s p o n s e  c o l u m n ,  s e e  1 6 . 5 . 1 . 9 ( 4 ) .  S e e  a l s o  1 6 . 5 . 1 . 9 ( 5 ) .
N o te :
( 1 )  S e e  a l s o  1 6 . 5 . 3 . 1  th r o u g h  1 6 . 5 . 3 . 3 .

N Tab l e   1 6 . 5 . 3 . 1 0  D e s i gn  C ri te ri a fo r S p ri n kl e r P ro te c ti o n  o f S i n gl e -  an d  D o ub l e - Ro w Rac k  S to rage  o f C l as s   I I  an d  I I I  L i q ui d s  [ FP  ≥
1 0 0 ° F ( 3 7 . 8 ° C ) ]  i n  L i s te d  an d  L ab e l e d  Ri gi d  N o n m e tal l i c  I B C s

Li q ui d
Typ e / Fl as h

P o i n t
C o n tai n e r

C ap ac i ty

M ax i m u m
C e i l i n g

H e i gh t ft
( m )

M axi m um
S to rage

H e i gh t ft
( m )

M ax i m u m
Rac k

D e p th  ft
( m )

M i n i m u m
Ai s l e

Wi d th  ft
( m )

C e i l i n g S p ri n kl e r P ro te c ti o n   I n - Rac k S p ri n kl e r P ro te c ti o n

Fi re  Te s t
Re f.  [See

Table
E. 2(j) ]

S p ri n kl e r Typ e D e s i gn   S p ri n kl e r Typ e D e s i gn

K-fac to r
gp m /

p s i 1 ⁄2

( L / m i n /

b ar1 ⁄2 )

Re s p o n s e /
N o m i n al

Te m p e rature
Rati n g/

O ri e n tati o n

N u m b e r
o f

S p ri n kl e rs
@

P re s s ure
p s i  ( b ar)  

K-fac to r
gp m /

p s i 1 ⁄2

( L/ m i n /

b ar1 ⁄2 )

Re s p o n s e /
N o m i n al

Te m p e rature
Rati n g/

O ri e n tati o n

M i n i m um
D i s c h arge

Fl o w gp m
( L / m i n ) L ayo u t

C l as s   I I  an d  
I I I  
L i q u i d s  
[ F P  ≥  
1 0 0 ° F  
( 3 7 . 8 ° C ) ]

≤ 7 9 3   ga l  
( 3 0 0 0   L )

3 0  ( 9 . 1 ) 2 5  ( 7 . 6 ) 9  ( 2 . 7 ) 8  ( 2 . 4 ) S e e  1 6 . 6 . 2 . 1



F L AM M AB L E  AN D  C O M B U S T I B L E  L I QU I D S  C O D E3 0 - 5 6

2 0 2 4  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 Tab l e   1 6 . 5 . 3 . 1 1  D e s i gn  C ri te ri a fo r S p ri n kl e r P ro te c ti o n  o f P al l e ti z e d  o r S tac k e d  S to rage  o f U n s aturate d  P o l ye s te r Re s i n s  i n  M e tal
C o n tai n e rs

L i q u i d  Typ e /
Fl as h  P o i n t

C o n tai n e r
C ap ac i ty

M axi m um
C e i l i n g H e i gh t

ft ( m )

M axi m u m
S to rage  H e i gh t

ft ( m )

C e i l i n g S p ri n kl e r P ro te c ti o n

N o te s

Fi re  Te s t Re f.
[See Table

E. 2(k) . ]

S p ri n kl e r Typ e   D e s i gn

K-fac to r

gp m / p s i 1 ⁄2

( L / m i n / b ar 1 ⁄2 )

Re s p o n s e /
N o m i n al

Te m p e ratu re
Rati n g/

O ri e n tati o n  
D e n s i ty gp m / ft2

( m m / m i n ) Are a ft2  ( m 2 )

U n s atu r a te d  
P o l ye s te r  
Re s i n s

> 6 . 5  an d  
≤ 6 0   g al  ( > 2 5  

an d  ≤ 2 3 0   L )

3 3  ( 1 0 . 1 ) 1 0  ( 3 . 0 ) K≥ 1 1 . 2  ( 1 6 0 ) S R/ An y/ An y 0 . 4 5  ( 1 8 . 3 ) 3 0 0 0  ( 2 8 0 ) 1 ,  2 ,  3 1

F o r  defnitions  o f a b b r e vi a ti o n s  u s e d  i n  th e  Re s p o n s e  c o l u m n ,  s e e  1 6 . 5 . 1 . 9 ( 4 ) .  S e e  a l s o  1 6 . 5 . 1 . 9 ( 5 ) .
N o te s :
( 1 )  D r u m s  p l ac e d  o n  o p e n ,  s l a tte d  p a l l e t,  n o t n e s te d ,  to  al l o w p r e s s u r e  r e l i e f fr o m  d r u m s  o n  l o we r  l e ve l s .
( 2 )  S to r a g e  ar e a s  c o n ta i n i n g  u n s atu r a te d  p o l ye s te r  r e s i n  ( U P R)  s h o u l d  n o t b e  l o c a te d  i n  th e  s a m e  s p i l l  c o n ta i n m e n t a r e a o r  d r a i n ag e  p a th  o f o th e r
C l a s s   I  o r  C l as s   I I  l i q u i d s  [ F P  <  1 4 0 ° F  ( 6 0 ° C ) ] ,  u n l e s s  p r o te c te d  a s  r e q u i r e d  fo r  s u c h  o th e r  l i q u i d s .
( 3 )  S e e  1 6 . 5 . 3 . 1 1 . 1  fo r  ad d i ti o n a l  d e s i g n  c r i te r i a .

N Tab l e   1 6 . 5 . 3 . 1 2  D e s i gn  C ri te ri a fo r S p ri n kl e r P ro te c ti o n  o f P al l e ti z e d  o r S tac k e d  S to rage  o f Wate r- M i s c i b l e  C l as s   I B ,  C l as s   I C ,
C l as s  I I ,  C l as s  I I I A,  an d  C l as s  I I I B  L i q u i d s  [ An y FP,  B P  ≥  1 0 0 ° F ( 3 7 . 8 ° C ) ]  i n  G l as s  o r P l as ti c  C o n tai n e rs

L i q ui d  Typ e / Fl as h
P o i n t

C o n tai n e r
C ap ac i ty

M axi m u m
C e i l i n g H e i gh t

ft ( m )

M ax i m um
S to rage

H e i gh t ft ( m )

C e i l i n g S p ri n kl e r P ro te c ti o n

Fi re  Te s t Re f.
[See Table E. 2(I) . ]

S p ri n kl e r Typ e   D e s i gn

K- fac to r gp m /

p s i 1 ⁄2  ( L / m i n /

b ar1 ⁄2 )

Re s p o n s e / N o m i n al
Te m p e ratu re

Rati n g/ O ri e n tati o n  
D e n s i ty gp m / ft2

( m m / m i n ) Are a ft2  ( m 2 )

Wate r-m i s c i b l e  
C l as s   I B ,  C l as s   I C ,  
C l as s   I I ,  C l as s   I I I A,  
an d  C l as s   I I I B  
L i q u i d s  [ An y F P,  B P  
≥  1 0 0 ° F  ( 3 7 . 8 ° C ) ]

≤ 8   o z  ( 2 4 0   m l ) 3 8  ( 1 1 . 6 ) 5  ( 1 . 5 ) K≥ 1 1 . 2  ( 1 6 0 ) QR/ O r d i n ar y/ An y 0 . 4 7  ( 1 9 . 2 ) 2 0 0 0  ( 1 9 0 ) P 6 0  an d  P 6 1

F o r  defnitions  o f a b b r e vi a ti o n s  u s e d  i n  th e  Re s p o n s e  c o l u m n ,  s e e  1 6 . 5 . 1 . 9 ( 4 ) .  S e e  a l s o  1 6 . 5 . 1 . 9 ( 5 ) .

N Tab l e   1 6 . 5 . 3 . 1 3  D e s i gn  C ri te ri a fo r S p ri n kl e r P ro te c ti o n  o r Fo am - Wate r S p ri n k l e r P ro te c ti o n  o f S i n gl e -  an d  D o u b l e - Ro w Rac k
S to rage  o f C l as s   I I  an d  C l as s   I I I  L i q u i d s  [ FP  ≥  1 0 0 ° F ( 3 7 . 8 ° C ) ]  i n  M e tal  C o n tai n e rs

L i q u i d
Typ e / Fl as h

P o i n t
C o n tai n e r

C ap ac i ty

M ax i m u m
C e i l i n g

H e i gh t ft
( m )

M ax i m u m
S to rage

H e i gh t ft
( m )

M ax i m u m
Rac k

D e p th  ft
( m )

M i n i m um
Ai s l e

Wi d th  ft
( m )

C e i l i n g S p ri n kl e r P ro te c ti o n   I n -Rac k S p ri n kl e r P ro te c ti o n

Fi re  Te s t
Re fe re n c e

S p ri n kl e r Typ e D e s i gn   S p ri n kl e r Typ e D e s i gn

K- fac to r
gp m /

p s i 1 ⁄2

( L / m i n /

b ar1 ⁄2 )

Re s p o n s e /
N o m i n al

Te m p e ratu re
Rati n g/

O ri e n tati o n

N u m b e r
o f

S p ri n kl e rs
@

P re s s ure
p s i  ( b ar)  

K- fac to r
gp m /

p s i 1 ⁄2

( L / m i n /

b ar1 ⁄2 )

Re s p o n s e /
N o m i n al

Te m p e rature
Rati n g/

O ri e n tati o n

M i n i m um
D i s c h arge

Fl o w gp m
( L / m i n ) L ayo u t

C l as s   I I  a n d  
I I I  
L i q u i d s  
[ F P  ≥  
1 0 0 ° F  
( 3 7 . 8 ° C ) ]

> 6 . 5  an d  
≤ 6 0   ga l  

( > 2 5  
an d  

≤ 2 3 0   L )

4 8  
( 1 4 . 6   m )

3 4  ( 1 0 . 4 ) 9  ( 2 . 7 ) 6  ( 1 . 8 ) S e e  1 6 . 6 . 5 . S e e  
S e c ti o n   E . 5



AU T O M AT I C  F I RE  P RO T E C T I O N  F O R C O N T RO L  ARE AS ,  L I QU I D  S T O RAGE  RO O M S ,  AN D  L I QU I D  WARE H O U S E S 3 0 - 5 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  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 . 2 0 2 4  E d i t i o n

1 6 . 5 . 3 . 1 5    Tab l e  1 6 . 5 . 3 . 1 5  s h al l  ap p l y to  th e  fo l l o wi n g :

( 1 ) Au to m ati c  s p r i n kl e r  p r o te c ti o n
( 2 ) S i n g l e -  o r  d o u b l e -r o w r ac k s to r ag e
( 3 ) L i q u i d s  wi th  a F P  gr e a te r  th an  o r  e q u al  to  4 5 0 ° F  ( 2 3 0 ° C )
( 4 ) P l a s ti c  c o n ta i n e r s
( 5 ) C ar to n e d  o r  u n c ar to n e d

1 6 . 5 . 3 . 1 6    Tab l e  1 6 . 5 . 3 . 1 6  s h al l  ap p l y to  th e  fo l l o wi n g :

( 1 ) Au to m ati c  s p r i n kl e r  p r o te c ti o n
( 2 ) S i n g l e -  o r  d o u b l e -r o w r ac k s to r ag e
( 3 ) S to r a ge  o f 1 0 0  p e r c e n t o r  l e s s  o f e th an o l / p r o p a n o l /

m e th an o l
( 4 ) P l a s ti c  o r  gl as s  c o n tai n e r s
( 5 ) C ar to n e d  p a c ka gi n g

1 6 . 5 . 3 . 1 7    Tab l e  1 6 . 5 . 3 . 1 7  s h al l  ap p l y to  th e  fo l l o wi n g :

( 1 ) Au to m ati c  s p r i n kl e r  p r o te c ti o n

( 2 ) S i n gl e -,  d o u b l e -,  o r  m u l ti p l e -r o w r ac k s to r ag e
( 3 ) 5 0  p e r c e n t/ 5 0  p e r c e n t m i x tu r e  o f e th an o l / p r o p an o l /

m e th an o l / wa te r
( 4 ) P l a s ti c  o r  gl as s  c o n tai n e r s
( 5 ) C ar to n e d  p a c ka gi n g

1 6 . 5 . 3 . 1 8    Tab l e  1 6 . 5 . 3 . 1 8  s h al l  ap p l y to  th e  fo l l o wi n g :

( 1 ) Au to m ati c  s p r i n kl e r  p r o te c ti o n
( 2 ) P al l e ti z e d  s to r a ge
( 3 ) 5 0  p e r c e n t/ 5 0  p e r c e n t m i x tu r e  o f e th an o l / p r o p an o l /

m e th an o l / wa te r
( 4 ) P l a s ti c  o r  gl as s  c o n tai n e r s
( 5 ) C ar to n e d  p a c ka gi n g

N Tab l e   1 6 . 5 . 3 . 1 4  D e s i gn  C ri te ri a fo r S p ri n kl e r P ro te c ti o n  fo r Rac k S to rage  o f C l as s   I B ,  C l as s   I C ,  C l as s   I I ,  an d  C l as s   I I I A L i q u i d s  [ FP  <
2 0 0 ° F ( 9 3 ° C )  an d  B P  ≥  1 0 0 ° F ( 3 7 . 8 ° C ) ]

L i q u i d
Typ e / F l as h

P o i n t
C o n tai n e r

C ap ac i ty P ac kagi n g

M ax i m u m
C e i l i n g

H e i gh t ft
( m )

M ax i m u m
S to rage

H e i gh t ft
( m )

M ax i m u m
Rac k

D e p th  ft
( m )

M i n i m u m
Ai s l e

Wi dth  ft
( m )

C e i l i n g S p ri n kl e r P ro te c ti o n   I n - Rac k S p ri n k l e r P ro te c ti o n

Fi re  Te s t
Re fe re n c e

[See Table
E. 2(m) ]

S p ri n kl e r Typ e D e s i gn   S p ri n k l e r Typ e D e s i gn

K- fac to r
gp m /

p s i 1 ⁄2

( L / m i n /

b ar1 ⁄2 )

Re s p o n s e /
N o m i n al

Te m p e ratu re
Rati n g/

O ri e n tati o n

N u m b e r
o f

S p ri n k l e rs
@

P re s s u re
p s i  ( b ar)  

K- fac to r
gp m /

p s i 1 ⁄2

( L / m i n /

b ar1 ⁄2 )

Re s p o n s e /
N o m i n al

Te m p e ratu re
Rati n g/

O ri e n tati o n

M i n i m u m
D i s c h arge

Fl o w gp m
( L / m i n ) L ayo u t

C l as s   I B ,  
C l as s   I C ,  
C l as s   I I ,  
an d  
C l as s   I I I A 
L i q u i d s  
[ F P  <  
2 0 0 ° F  
( 9 3 ° C )  
an d  B P  ≥  
1 0 0 ° F  
( 3 7 . 8 ° C ) ]

< 2   o z  
( 6 0   m l )

C a r to n e d U n l i m i te d U n l i m i te d An y 4  ( 1 . 2 ) S e e  1 6 . 6 . 1 . 1

N Tab l e   1 6 . 5 . 3 . 1 5  Wate r S p ri n k l e r P ro te c ti o n  fo r S i n gl e -  o r D o u b l e - Ro w Rac k S to rage  o f C l as s   I I I B  L i q ui d s  [ FP  ≥  4 5 0 ° F ( 2 3 0 ° C ) ]  i n
P l as ti c  C o n tai n e rs

L i q u i d
Typ e / Fl as h

P o i n t
C o n tai n e r

C ap ac i ty P ac kagi n g

M ax i m u m
C e i l i n g

H e i gh t ft
( m )

M axi m u m
S to rage

H e i gh t ft
( m )

M ax i m u m
Rac k

D e p th  ft
( m )

M i n i m u m
Ai s l e

Wi d th  ft
( m )

C e i l i n g S p ri n kl e r P ro te c ti o n   I n - Rac k  S p ri n k l e r P ro te c ti o n

Fi re  Te s t
Re fe re n c e

[See Table
E. 2(n) ]

S p ri n kl e r Typ e D e s i gn   S p ri n k l e r Typ e D e s i gn

K- fac to r
gp m /

p s i 1 ⁄2

( L / m i n /

b ar1 ⁄2 )

Re s p o n s e /
N o m i n al

Te m p e ratu re
Rati n g/

O ri e n tati o n

N u m b e r
o f

S p ri n k l e rs
@

P re s s u re
p s i  ( b ar)  

K- fac to r
gp m /

p s i 1 ⁄2

( L / m i n /

b ar 1 ⁄2 )

Re s p o n s e /
N o m i n al

Te m p e ratu re
Rati n g/

O ri e n tati o n

M i n i m u m
D i s c h arge

Fl o w gp m
( L / m i n )

L ayo u t
(See

1 6. 6. 7)

C l as s   I I I B  
[ F P  ≥  
4 5 0 ° F  
( 2 3 0 ° C ) ]

≤ 5   ga l  
( 1 9   L )

C ar to n e d 3 0  ( 9 . 1 ) 1 5  ( 4 . 6 ) 9  ( 2 . 7 ) 8  ( 2 . 4 ) K1 4  
( 2 0 0 )

E S FR/
O r d i n a r y/
P e n d e n t

1 2  @  5 0  
( 3 . 4 )

N o  i n - r a c k s p r i n kl e r s  r e q u i r e d 1

2 5  ( 7 . 6 ) 9  ( 2 . 7 ) 8  ( 2 . 4 ) K1 4  
( 2 0 0 )

E S FR/
O r d i n a r y/
P e n d e n t

1 2  @  7 5  
( 5 . 2 )

N o  i n -r a c k  s p r i n k l e r s  r e q u i r e d

S e e  1 6 . 6 . 1 .
S e e  1 6 . 6 . 4 .

U n c a r to n e d  
o r  m i x e d  
c ar to n e d  
a n d  
u n c a r to n e d

3 0  ( 9 . 1 ) 2 5  ( 7 . 6 ) 9  ( 2 . 7 ) 8  ( 2 . 4 ) S e e  1 6 . 6 . 1 .
S e e  1 6 . 6 . 4 .

≤ 4 8   o z  
( ≤ 1 . 4   L )

C ar to n e d 4 0  ( 1 2 ) 3 5  ( 1 0 . 7 ) 9  ( 2 . 7 ) 4  ( 1 . 2 ) K2 5 . 2  
( 3 6 0 )

E S FR/
O r d i n a r y/
P e n d e n t

1 2  @  4 0  
( 2 . 8 )

S e e  1 6 . 6 . 4  [ o n l y 1  l e ve l  o f i n - r ac k s p r i n kl e r s  
a t a p p r o x i m ate l y 1 5   ft ( 4 . 6   m )  l e ve l ] .



F L AM M AB L E  AN D  C O M B U S T I B L E  L I QU I D S  C O D E3 0 - 5 8

2 0 2 4  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 Tab l e   1 6 . 5 . 3 . 1 6  D e s i gn  C ri te ri a fo r S p ri n kl e r P ro te c ti o n  o f Rac k S to rage  o f 1 0 0  P e rc e n t o r L e s s  E th an o l / P ro p an o l / M e th an o l  i n
P l as ti c  o r G l as s  C o n tai n e rs

L i q u i d
Typ e / Fl as h

P o i n t
C o n tai n e r

C ap ac i ty P ac kagi n g

M ax i m u m
C e i l i n g

H e i gh t ft
( m )

M ax i m u m
S to rage

H e i gh t ft
( m )

M i n i m u m
Ai s l e

Wi dth  ft
( m )

C e i l i n g S p ri n k l e r P ro te c ti o n   I n -Rac k  S p ri n kl e r P ro te c ti o n

N o te s

Fi re  Te s t
Re fe re n c e

[See Table
E. 2(o) ]

S p ri n k l e r Typ e D e s i gn   S p ri n kl e r Typ e D e s i gn

K- fac to r
gp m /

p s i 1 ⁄2

( L / m i n /

b ar1 ⁄2 )

Re s p o n s e /
N o m i n al

Te m p e ratu re
Rati n g/

O ri e n tati o n

D e n s i ty

gp m / ft2

( m m /
m i n )

Are a ft2

( m 2 )

N u m b e r
o f

S p ri n k l e rs
@

P re s s u re
p s i  ( b ar)  

K- fac to r
gp m /

p s i 1 ⁄2

( L / m i n /

b ar1 ⁄2 )

Re s p o n s e /
N o m i n al

Te m p e ratu re
Rati n g/

O ri e n tati o n

M i n i m u m
D i s c h arge

Fl o w gp m
( L / m i n )

L ayo u t
(See

1 6. 6. 7)

1 0 0  P e r c e n t 
o r  L e s s  

E th a n o l /
P r o p a n o l /

M e th an o l

≤ 6   o z  
( 1 8 0   m l )

C a r to n e d 3 0  ( 9 . 1 ) 2 5  ( 7 . 6 ) 8  ( 2 . 4 ) K1 1 . 2  
( 1 6 0 )

S R/
O r d i n a r y/
An y

0 . 6 0  ( 2 4 ) 2 0 0 0  
( 1 9 0 ) —

K≥ 8 . 0  
( 1 1 5 )

1 4 5  ( 1 7 0 ) 9 1 1

K≥ 1 1 . 2  
( 1 6 0 )

S R/
O r d i n a r y/
An y

0 . 3 0  ( 1 2 ) 2 0 0 0  
( 1 9 0 )

— K≥ 8 . 0  
( 1 1 5 )

1 4 5  ( 1 7 0 ) 8 1 —

K1 4  
( 2 0 0 )

E S F R/
O r d i n a r y/
P e n d e n t

— — 1 2  @  5 0  
( 3 . 4 )

N o  i n - r a c k s p r i n kl e r s  r e q u i r e d — —

K1 6 . 8  
( 2 4 0 )

— —
1 2  @  3 5  

( 2 . 4 )
— —

K2 2 . 4  
( 3 2 0 )

— —
1 2  @  2 5  

( 1 . 7 )
— —

K2 5 . 2  
( 3 6 0 )

— — 1 2  @  2 0  
( 1 . 4 )

— —

4 0  ( 1 2 ) 3 5  ( 1 0 . 7 ) 8  ( 2 . 4 ) K1 4  
( 2 0 0 )

E S F R/
O r d i n a r y/

P e n d e n t
— —

1 2  @  7 5  
( 5 . 2 )

N o  i n - r a c k s p r i n kl e r s  r e q u i r e d

— —

K1 6 . 8  
( 2 4 0 )

— —
1 2  @  5 2  

( 3 . 6 )
— —

K2 2 . 4  
( 3 2 0 )

— —
1 2  @  4 5  

( 3 . 1 )
— —

K2 5 . 2  
( 3 6 0 )

— —
1 2  @  4 0  

( 2 . 8 )
— —

( 1 )  B as e  th e  i n - r ac k s p r i n kl e r  wa te r  d e m a n d  o n  th e  s i m u l ta n e o u s  o p e r a ti o n  o f th e  m o s t h yd r a u l i c a l l y r e m o te  s p r i n kl e r s  a s  fo l l o ws :
 ( a )  E i g h t ( 8 )  s p r i n kl e r s  wh e r e  o n l y o n e  l e ve l  o f i n -r a c k s p r i n kl e r s  i s  i n s ta l l e d
 ( b )  F o u r te e n  ( 1 4 )  s p r i n kl e r s  ( s e ve n  o n  e a c h  o f th e  two  to p  l e ve l s )  wh e r e  two  l e ve l s  o f i n -r a c k s p r i n kl e r s  a r e  i n s ta l l e d

N Tab l e   1 6 . 5 . 3 . 1 7  D e s i gn  C ri te ri a fo r S p ri n kl e r P ro te c ti o n  o f Rac k S to rage  o f 5 0  P e rc e n t/ 5 0  P e rc e n t M i x tu re  o f E th an o l / P ro p an o l /
M e th an o l / Wate r i n  P l as ti c  o r G l as s  C o n tai n e rs

L i q u i d  Typ e /
Fl as h  P o i n t

C o n tai n e r
C ap ac i ty P ac kagi n g

M ax i m u m
C e i l i n g

H e i gh t ft
( m )

M ax i m u m
S to rage

H e i gh t ft
( m )

M i n i m u m
Ai s l e

Wi d th  ft
( m )

M ax i m u m
Rac k

D e p th  ft
( m )

C e i l i n g S p ri n kl e r P ro te c ti o n   I n - Rac k S p ri n kl e r P ro te c ti o n

F i re  Te s t
Re fe re n c e

[See Table
E. 2(p) ]

S p ri n kl e r Typ e D e s i gn   S p ri n kl e r Typ e D e s i gn

K- fac to r
gp m /

p s i 1 ⁄2

( L / m i n /

b ar1 ⁄2 )

Re s p o n s e /
N o m i n al

Te m p e ratu re
Rati n g/

O ri e n tati o n

D e n s i ty

gp m / ft2

( m m /
m i n )

Are a ft2

( m 2 )

N u m b e r
o f

S p ri n kl e rs
@

P re s s u re
p s i  ( b ar)  

K- fac to r
gp m /

p s i 1 ⁄2

( L / m i n

/ b ar1 ⁄2 )

Re s p o n s e /
N o m i n al

Te m p e ratu re
Rati n g/

O ri e n tati o n

M i n i m u m
D i s c h arge

Fl o w gp m
( L / m i n )

L ayo u t
( S e e

1 6 . 6 . 7 )

5 0  
P e r c e n t/ 5 0
 P e r c e n t 
M i x tu r e  o f 
E th a n o l /
P r o p an o l /
M e th a n o l /
Wa te r

≤ 1   ga l  
( 3 . 8   L )

C a r to n e d 3 0  ( 9 . 1 ) 2 5  ( 7 . 6 ) 8  ( 2 . 4 ) 9  ( 2 . 7 ) K≥ 1 1 . 2  
( 1 6 0 )

S R/
O r d i n ar y/
An y

0 . 6 0  ( 2 4 ) 2 0 0 0  
( 1 9 0 )

— K≥ 8 . 0  
( 1 1 5 )

QR/
O r d i n a r y/
An y

4 5  ( 1 7 0 ) 9 1

K≥ 1 4  
( 2 0 0 )

E S F R /
O r d i n ar y/
P e n d e n t

— — 1 2  @  7 5  
( 5 . 2 )

N o  i n - r a c k s p r i n kl e r s  r e q u i r e d

≤ 5 9   o z  
( 1 . 7 5   L )

C a r to n e d U n l i m i te d U n l i m i te d 4  ( 1 . 2 ) An y K≥ 1 1 . 2  
( 1 6 0 )

S R/
O r d i n ar y/
An y

0 . 3 0  ( 1 2 ) 2 0 0 0  
( 1 9 0 )

— S e e  1 6 . 6 . 6 .  < 5   ft ( 1 . 5   m )  s to r a ge  a b o ve  to p  
l e ve l  o f i n - r ac k s p r i n kl e r s

0 . 6 0  ( 2 4 ) 2 0 0 0  
( 1 9 0 )

— S e e  1 6 . 6 . 6 .  < 1 0   ft ( 3 . 0   m )  s to r a ge  a b o ve  to p  
l e ve l  o f i n - r ac k s p r i n kl e r s



AU T O M AT I C  F I RE  P RO T E C T I O N  F O R C O N T RO L  ARE AS ,  L I QU I D  S T O RAGE  RO O M S ,  AN D  L I QU I D  WARE H O U S E S 3 0 - 5 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  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 . 2 0 2 4  E d i t i o n

1 6 . 6  Fi re  P ro te c ti o n  S ys te m  D e s i gn  S c h e m e s .

1 6 . 6 . 1  Fi re  P ro te c ti o n  S ys te m  D e s i gn  S c h e m e  “ A. ”

1 6 . 6 . 1 . 1    H o r i z o n tal  b ar r i e r s  o f p l ywo o d  h avi n g  a m i n i m u m
th i c kn e s s  o f 3 ∕8  i n .  ( 1 0  m m )  o r  o f s h e e t m e tal  o f m i n i m u m

2 2  g au ge  th i c kn e s s  s h al l  b e  i n s tal l e d  i n  ac c o r d an c e  wi th  F i gu r e
1 6 . 6 . 1 . 1 ( a ) ,  F i g u r e  1 6 . 6 . 1 . 1 ( b ) ,  o r  F i gu r e  1 6 . 6 . 1 . 1 ( c ) ,  wh i c h e ve r

i s  ap p l i c ab l e .  Al l  i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d
s to r ag e  s h al l  b e  l o c a te d  b e n e ath  a b a r r i e r.  [See also 1 6. 6. 1 . 9 for
liquids with fash points equal to or greater than 450°F (230°C). ]

1 6 . 6 . 1 . 2    I n -r ac k s p r i n kl e r s  s h al l  b e  i n s tal l e d  i n  a c c o r d a n c e
wi th  F i g u r e  1 6 . 6 . 1 . 1 ( a) ,  F i g u r e  1 6 . 6 . 1 . 1 ( b ) ,  o r  F i gu r e

1 6 . 6 . 1 . 1 ( c ) ,  wh i c h e ve r  i s  a p p l i c a b l e .

1 6 . 6 . 1 . 3    Ve r ti c al  b ar r i e r s  s h al l  n o t b e  p r o vi d e d  b e twe e n  i n -
r a c k s p r i n kl e r s .

1 6 . 6 . 1 . 4    I n -r ac k s p r i n kl e r s  s h al l  m e e t th e  fo l l o wi n g r e q u i r e ‐
m e n ts :

( 1 ) I n -r a c k s p r i n kl e r s  s h al l  b e  o r d i n a r y te m p e r atu r e –r ate d
q u i c k-r e s p o n s e  s p r i n kl e r s  a n d  s h a l l  h ave  a n o m i n a l  K-

E L E VAT I O N  V I E W

1 2  f t  
( m a x )

S o l i d  b a r r i e r

5  f t  
( m a x )

M i n i m u m  8  f t
b e t w e e n  g a p s

0  i n . – 1 2  i n .  g a p  
a t  u p r i g h t s

P L A N  V I E W

D e f l e c t o r a  m a x i m u m  o f
7  i n .  b e l o w  b a r r i e r

D e f l e c t o r a  m i n i m u m  o f
6  i n .  a b o ve  t o p  o f  s t o ra g e

4  f t – 
5  f t

1 2  f t  
( m a x )

d e n o t e s  K - 8 . 0 ,  o r d i n a r y,  Q R  i n - ra c k s p r i n kl e r.

Fo r S I  u n i t s ,  1  i n .  =  2 5  m m ;  1  f t  =  0 . 3  m .N o t e s :  ( 1 )

           ( 2 )

FI G U RE  1 6 . 6 . 1 . 1 ( a)   S i n gl e - Ro w Rac k  S p ri n k l e r L ayo u t fo r
D e s i gn  S c h e m e  “ A. ”

fa c to r  e q u al  to  o r  gr e a te r  th an  8 . 0 .  I n te r m e d i a te -
te m p e r a tu r e  s p r i n kl e r s  s h al l  b e  u s e d  wh e r e  am b i e n t
c o n d i ti o n s  r e q u i r e .

( 2 ) I n - r ac k s p r i n kl e r s  s h al l  b e  i n s tal l e d  b e l o w e ac h  b ar r i e r
l e ve l .

( 3 ) I n -r a c k s p r i n kl e r s  s h al l  p r o vi d e  a m i n i m u m  o p e r a ti n g
fow o f 5 7  gp m  ( 2 2 0  L / m i n )  o u t o f e ac h  o f th e  h yd r au l i ‐

c a l l y m o s t r e m o te  s i x  s p r i n kl e r s  ( s i x  o n  o n e  l i n e  o r  th r e e
o n  two  l i n e s )  i f o n e  b ar r i e r  l e ve l  i s  p r o vi d e d ,  o r  o u t o f

e a c h  o f th e  h yd r au l i c al l y m o s t r e m o te  e i g h t s p r i n kl e r s
( e i g h t o n  o n e  l i n e  o r  fo u r  o n  two  l i n e s  o n  th e  s a m e  l e ve l )

i f two  o r  m o r e  b ar r i e r  l e ve l s  a r e  p r o vi d e d .  T h e  m i n i m u m
i n -r a c k s p r i n kl e r  d i s c h ar g e  p r e s s u r e  s h a l l  n o t b e  l e s s  th a n
a ga u g e  p r e s s u r e  o f 1 0   p s i  ( 0 . 6 9  b ar ) .

1 6 . 6 . 1 . 5 *    Wh e r e  ad j a c e n t r ac k b ays  a r e  n o t d e d i c a te d  to  s to r ‐
ag e  o f i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s ,  th e  b ar r i e r
an d  i n -r a c k s p r i n kl e r  p r o te c ti o n  s h a l l  b e  e x te n d e d  a t l e a s t 8  ft

E L E VAT I O N  V I E W

1 2  f t
( m a x )

S o l i d  b a r r i e r
( n o  g a p  a t  l o n g i t u d i n a l  f l u e )

9  f t
( m a x )

M i n i m u m  8  f t
b e t w e e n  g a p s

0  i n . –1 2  i n .  g a p
a t  u p r i g h t s

P L A N  V I E W

D e f l e c t o r a  m a x i m u m  o f
7  i n .  b e l o w  b a rr i e r

D e f l e c t o r a  m i n i m u m  o f
6  i n .  a b o ve  t o p  o f  s t o ra g e

1 2  f t
( m a x )

4  f t –
5  f t

8  f t  – 1 0  f t  

F o r  S I  u n i t s ,  1  i n .  =  2 5  m m ;  1  f t  =  0 . 3  m .N o t e s :  ( 1 )

           ( 2 )

           ( 3 )

d e n o t e s  K - 8 . 0 ,  o r d i n a r y,  Q R  l o n g i t u d i n a l  f l u e  s p r i n kl e r.  

d e n o t e s  K- 8 . 0 ,  o rd i n a r y,  Q R  fa c e  s p r i n kl e r.

FI G U RE  1 6 . 6 . 1 . 1 ( b )   D o ub l e - Ro w Rac k S p ri n kl e r L ayo ut fo r
D e s i gn  S c h e m e  “ A. ”

N Tab l e   1 6 . 5 . 3 . 1 8  D e s i gn  C ri te ri a fo r S p ri n kl e r P ro te c ti o n  o f P al l e ti z e d  S to rage  o f 5 0  P e rc e n t/ 5 0  P e rc e n t M i x tu re  o f E th an o l /
P ro p an o l / M e th an o l / Wate r i n  P l as ti c  o r G l as s  C o n tai n e rs

Li q ui d  Typ e / Fl as h
P o i n t

C o n tai n e r
C ap ac i ty P ac kagi n g

M ax i m u m
C e i l i n g H e i gh t

ft ( m )

M ax i m um
S to rage

H e i gh t ft ( m )

C e i l i n g S p ri n kl e r P ro te c ti o n

Fi re  Te s t
Re fe re n c e  [See

Table E. 2(q) ]

S p ri n kl e r Typ e   D e s i gn

K- fac to r gp m / p s i 1 ⁄2

( L/ m i n / b ar1 ⁄2 )

Re s p o n s e / N o m i n al
Te m p e rature  Rati n g/

O ri e n tati o n  

N um b e r o f
S p ri n kl e rs  @

P re s s ure  p s i
( b ar)

5 0  P e r c e n t/ 5 0  
P e r c e n t M i x tu r e  
o f E th an o l /
P r o p a n o l /
M e th an o l / Wate r

≤ 5 9   o z  ( 1 . 7 5   L ) C ar to n e d 3 0  ( 9 . 1 ) 5  ( 1 . 5 ) K1 4  ( 2 0 0 ) E S F R/ O r d i n a r y/ An y 2 0  @  1 8  ( 1 . 2 ) 1
1 7  ( 5 . 2 ) K1 4  ( 2 0 0 ) E S F R/ O r d i n a r y/ An y 1 2  @  5 0  ( 3 . 4 )

4 0  ( 1 2 ) 5  ( 1 . 5 ) K1 4  ( 2 0 0 ) E S F R/ O r d i n a r y/ An y 2 0  @  1 8  ( 1 . 2 )
1 7  ( 5 . 2 ) K1 4  ( 2 0 0 ) E S F R/ O r d i n a r y/ An y 1 2  @  7 5  ( 5 . 2 )



F L AM M AB L E  AN D  C O M B U S T I B L E  L I QU I D S  C O D E3 0 - 6 0

2 0 2 4  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 .

( 2 . 4  m )  b e yo n d  th e  ar e a  d e vo te d  to  i g n i ti b l e  (fammable  o r
c o m b u s ti b l e )  l i q u i d  s to r a ge .  I n  a d d i ti o n ,  b a r r i e r  a n d  i n -r ac k
s p r i n kl e r  p r o te c ti o n  s h a l l  b e  p r o vi d e d  fo r  an y r a c k ac r o s s  th e
ai s l e  wi th i n  8  ft ( 2 . 4  m )  o f th e  p e r i m e te r  o f th e  i g n i ti b l e  (fam‐
mable  o r  c o m b u s ti b l e )  l i q u i d  s to r ag e  i n  ac c o r d an c e  wi th
1 6 . 6 . 1 .

1 6 . 6 . 1 . 6    C e i l i n g  s p r i n kl e r  d e m a n d  s h al l  n o t b e  i n c l u d e d  i n  th e
h yd r a u l i c  c a l c u l ati o n s  fo r  i n -r a c k s p r i n kl e r s .

1 6 . 6 . 1 . 7    Wate r  d e m an d  at p o i n t o f s u p p l y s h al l  b e  c al c u l a te d
s e p ar ate l y fo r  i n -r a c k a n d  c e i l i n g s p r i n kl e r s  an d  s h al l  b e  b as e d
o n  th e  gr e a te r  d e m a n d .

1 6 . 6 . 1 . 8    C e i l i n g  s p r i n kl e r s  s h a l l  m e e t th e  fo l l o wi n g r e q u i r e ‐
m e n ts :

( 1 ) C e i l i n g  s p r i n kl e r  p r o te c ti o n  s h al l  b e  d e s i g n e d  to  p r o te c t
th e  s u r r o u n d i n g  o c c u p an c y.

( 2 ) An y s p r i n kl e r  typ e  s h a l l  b e  ac c e p tab l e .
( 3 ) I f s tan d a r d  s p r ay s p r i n kl e r s  a r e  u s e d ,  th e y s h a l l  b e  c ap a‐

b l e  o f p r o vi d i n g  n o t l e s s  th an  0 . 2 0  g p m / ft2  o ve r  3 0 0 0  ft2

( 8   m m / m i n  o ve r  2 7 0   m 2 ) .
( 4 ) I f th e  i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d  s to r ag e

d o e s  n o t e x te n d  to  th e  fu l l  h e i g h t o f th e  r ac k,  p r o te c ti o n
fo r  c o m m o d i ti e s  s to r e d  ab o ve  th e  to p  h o r i z o n ta l  b ar r i e r

s h a l l  m e e t th e  r e q u i r e m e n ts  o f N F PA 1 3  fo r  th e  c o m m o d ‐
i ti e s  s to r e d ,  b a s e d  o n  th e  fu l l  h e i gh t o f th e  r a c k.

1 6 . 6 . 1 . 9    B ar r i e r s  s h al l  n o t b e  r e q u i r e d  fo r  l i q u i d s  wi th  c l o s e d -
c u p  fash  p o i n ts  o f 4 5 0 ° F  ( 2 3 0 ° C )  o r  gr e a te r.  I f b ar r i e r s  ar e
o m i tte d ,  th e  fo l l o wi n g s h al l  ap p l y:

( 1 ) C e i l i n g  s p r i n kl e r  p r o te c ti o n  s h al l  p r o vi d e  a m i n i m u m
d e n s i ty o f 0 . 3  gp m / ft2  o ve r  th e  m o s t h yd r a u l i c al l y r e m o te

2 0 0 0  ft2  ( 1 2  m m / m i n  o ve r  1 8 0  m 2 )  u s i n g  o r d i n ar y
-te m p e r atu r e ,  s ta n d ar d -r e s p o n s e  s p r i n kl e r s .  S p r i n kl e r s

S o l i d  b a rr i e r
( n o  g a p  a t  f l u e )

P L A N  V I E W

D e f l e c t o r a  m a x i m u m  o f
7  i n .  b e l o w  b a rr i e r

D e f l e c t o r a  m i n i m u m  o f
6  i n .  a b o ve  t o p  o f  s t o ra g e

1 2  f t  
( m a x )

E L E VAT I O N  V I E W  —  T Y P I C A L  B A R R I E R  L E V E L

4  f t – 
5  f t

4  f t – 5  f t

Fo r S I  u n i t s ,  1  i n .  =  2 5  m m ;  1  f t  =  0 . 3  m .

d e n o t e s  K - 8 . 0 ,  o rd i n a r y,  Q R  i n - ra c k s p r i n kl e r.

N o t e s :  ( 1 )

           ( 2 )

FI G U RE  1 6 . 6 . 1 . 1 ( c )   M u l ti p l e - Ro w Rac k S p ri n k l e r L ayo u t
fo r D e s i gn  S c h e m e  “ A. ”

s h a l l  h ave  a n o m i n al  K-fa c to r  e q u a l  to  o r  g r e ate r  th a n  8 . 0 .
I n te r m e d i ate -te m p e r atu r e  s p r i n kl e r s  s h al l  b e  u s e d  wh e r e
am b i e n t c o n d i ti o n s  r e q u i r e .

( 2 ) T h e  c e i l i n g s p r i n kl e r  wate r  d e m a n d  an d  th e  i n -r a c k wate r
d e m an d  s h al l  b e  b a l a n c e d  at th e i r  p o i n t o f c o n n e c ti o n .

( 3 ) T h e  s p r i n kl e r s  l o c ate d  a t th e  r ac k fac e  s h a l l  b e  s ta gg e r e d
ve r ti c al l y.

1 6 . 6 . 1 . 1 0    A 5 0 0  g p m  ( 1 9 0 0  L / m i n )  h o s e  s tr e a m  a l l o wa n c e
s h a l l  b e  p r o vi d e d .

1 6 . 6 . 2  Fi re  P ro te c ti o n  S ys te m  D e s i gn  S c h e m e  “ B . ”

1 6 . 6 . 2 . 1    H o r i z o n tal  b ar r i e r s  o f p l ywo o d  h avi n g  a m i n i m u m
th i c kn e s s  o f 3 ∕8  i n .  ( 1 0  m m )  o r  o f s h e e t m e tal  o f m i n i m u m

2 2  g au g e  th i c kn e s s  s h a l l  b e  i n s tal l e d  i n  ac c o r d an c e  wi th  F i g u r e
1 6 . 6 . 2 . 1 ( a ) ,  F i g u r e  1 6 . 6 . 2 . 1 ( b ) ,  o r  F i gu r e  1 6 . 6 . 2 . 1 ( c ) ,  wh i c h e ve r

i s  ap p l i c ab l e .  Al l  i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d
s to r ag e  s h a l l  b e  l o c ate d  b e n e ath  a b ar r i e r.

1 6 . 6 . 2 . 2    I n - r ac k s p r i n kl e r s  s h al l  b e  i n s tal l e d  i n  ac c o r d a n c e
wi th  F i g u r e  1 6 . 6 . 2 . 1 ( a ) ,  F i g u r e  1 6 . 6 . 2 . 1 ( b ) ,  o r  F i g u r e

1 6 . 6 . 2 . 1 ( c ) ,  wh i c h e ve r  i s  ap p l i c a b l e .

1 6 . 6 . 2 . 3    Ve r ti c al  b ar r i e r s  s h al l  n o t b e  p r o vi d e d  b e twe e n  i n -
r ac k s p r i n kl e r s .

1 6 . 6 . 2 . 4    I n - r ac k s p r i n kl e r s  s h al l  m e e t th e  fo l l o wi n g  r e q u i r e ‐
m e n ts :

( 1 ) I n - r ac k s p r i n kl e r s  s h al l  b e  o r d i n a r y te m p e r atu r e –r a te d
q u i c k-r e s p o n s e  s p r i n kl e r s  an d  s h a l l  h ave  a  n o m i n al

K-fac to r  e q u a l  to  o r  g r e ate r  th an  8 . 0 .  I n te r m e d i a te -
te m p e r a tu r e  s p r i n kl e r s  s h al l  b e  u s e d  wh e r e  a m b i e n t

c o n d i ti o n s  r e q u i r e .
( 2 ) I n - r ac k s p r i n kl e r s  s h al l  b e  i n s tal l e d  b e l o w e ac h  b ar r i e r

l e ve l .

6  f t  
( m a x )

E L E VAT I O N  V I E W

S o l i d  p l y w o o d  ( m i n i m u m  ³⁄₈  i n . )  o r s h e e t  m e t a l   
( m i n i m u m  2 2  g a u g e )  b a r r i e r  ( n o  g a p  a t  l o n g i t u d i n a l  f l u e )

5  f t  
( m a x )

M i n i m u m  8  f t
b e t w e e n  g a p s

M a x i m u m  1 2  i n .  
g a p  a t  u p r i g h t s

P L A N  V I E W

D e f l e c t o r  a  m a x i m u m  o f
7  i n .  b e l o w  b a rr i e r

D e f l e c t o r a  m i n i m u m  o f
6  i n .  a b o ve  t o p  o f  s t o ra g e

4  f t –5  f t  o n  c e n t e r a t  
t ra n s ve rs e  f l u e  s p a c e s

6  f t  
( m a x )

6  f t  
( m a x )

6  f t  
( m a x )

Fo r S I  u n i t s ,  1  i n .  =  2 5  m m ;  1  f t  =  0 . 3  m .

d e n o t e s  K - 8 . 0 ,  o rd i n a r y,  Q R  i n - ra c k s p r i n kl e r.

N o t e s :  ( 1 )

           ( 2 )

FI G U RE  1 6 . 6 . 2 . 1 ( a)   S i n gl e - Ro w Rac k  S p ri n k l e r L ayo u t fo r
D e s i gn  S c h e m e  “ B ”  — S p ri n kl e rs  i n  C e n te r o f Rac k.



AU T O M AT I C  F I RE  P RO T E C T I O N  F O R C O N T RO L  ARE AS ,  L I QU I D  S T O RAGE  RO O M S ,  AN D  L I QU I D  WARE H O U S E S 3 0 - 6 1

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 . 2 0 2 4  E d i t i o n

6  f t  
( m a x )

E L E VAT I O N  V I E W

S o l i d  p l y w o o d  ( m i n i m u m  ³⁄₈  i n . )  o r s h e e t  m e t a l   
( m i n i m u m  2 2  g a u g e )  b a rr i e r  ( n o  g a p  a t  l o n g i t u d i n a l  f l u e )

5  f t  
( m a x )

M i n i m u m  8  f t
b e t w e e n  g a p s

M a x i m u m  1 2  i n .  
g a p  a t  u p r i g h t s

P L A N  V I E W

D e f l e c t o r a  m a x i m u m  o f
7  i n .  b e l o w  b a r r i e r

D e f l e c t o r a  m i n i m u m  o f
6  i n .  a b o ve  t o p  o f  s t o ra g e

4  f t –5  f t  o n  c e n t e r a t  
t ra n s ve rs e  f l u e  s p a c e s

6  f t  
( m a x )

6  f t  
( m a x )

6  f t  
( m a x )

Fo r S I  u n i t s ,  1  i n .  =  2 5  m m ;  1  f t  =  0 . 3  m .

d e n o t e s  K- 8 . 0 ,  o rd i n a r y,  Q R  i n - ra c k s p r i n kl e r.

N o t e s :  ( 1 )

           ( 2 )

FI G U RE  1 6 . 6 . 2 . 1 ( b )   S i n gl e - Ro w Rac k  S p ri n kl e r L ayo u t fo r
D e s i gn  S c h e m e  “ B ”  — S p ri n kl e rs  o n  Fac e  o f Rac k .

d e n o t e s  K - 8 . 0 ,  o rd i n a r y,  Q R  l o n g i t u d i n a l  f l u e  s p r i n kl e r.

6  f t  
( m a x )

E L E VAT I O N  V I E W

9  f t  
( m a x )

M i n i m u m  8  f t
b e t w e e n  g a p s

M a x i m u m  1 2  i n .  
g a p  a t  u p r i g h t s

P L A N  V I E W

D e f l e c t o r a  m a x i m u m  o f
7  i n .  b e l o w  b a r r i e r

D e f l e c t o r a  m i n i m u m  o f
6  i n .  a b o ve  t o p  o f  s t o ra g e

6  f t  
( m a x )

6  f t  
( m a x )

6  f t  
( m a x )

S o l i d  p l y w o o d  ( m i n i m u m  ³⁄₈  i n . )  o r  s h e e t  m e t a l   
( m i n i m u m  2 2  g a u g e )  b a rr i e r ( n o  g a p  a t  l o n g i t u d i n a l  f l u e )

4  f t –5  f t  o n  c e n t e r a t  
t ra n s ve rs e  f l u e  s p a c e s

8  f t –1 0  f t  o n  c e n t e rs  a t  
t ra n s ve rs e  f l u e  s p a c e s

Fo r S I  u n i t s ,  1  i n .  =  2 5  m m ;  1  f t  =  0 . 3  m .N o t e s :  ( 1 )

           ( 2 )

           ( 3 ) d e n o t e s  K- 8 . 0 ,  o rd i n a r y,  Q R  fa c e  s p r i n kl e r.

FI G U RE  1 6 . 6 . 2 . 1 ( c )   D o ub l e - Ro w Rac k S p ri n kl e r L ayo ut fo r
D e s i gn  S c h e m e  “ B . ”

( 3 ) F o r  c o n tai n e r s  th at d o  n o t e x c e e d  6 0  ga l  ( 2 3 0  L )  c a p a c i ty,
i n -r a c k s p r i n kl e r s  s h al l  p r o vi d e  a  m i n i m u m  d i s c h a r ge  fow
o f 5 7  gp m  ( 2 2 0  L / m i n )  o u t o f e ac h  o f th e  h yd r a u l i c al l y
m o s t r e m o te  s i x  s p r i n kl e r s  ( s i x  o n  o n e  l i n e  o r  th r e e  o n

two  l i n e s )  i f o n e  b ar r i e r  l e ve l  i s  p r o vi d e d ,  o r  o u t o f e a c h
o f th e  h yd r au l i c a l l y m o s t r e m o te  e i gh t s p r i n kl e r s  ( e i g h t

o n  o n e  l i n e  o r  fo u r  o n  two  l i n e s  o n  th e  s am e  l e ve l )  i f two
o r  m o r e  b ar r i e r  l e ve l s  ar e  p r o vi d e d .  T h e  m i n i m u m  i n -

r a c k s p r i n kl e r  d i s c h ar g e  p r e s s u r e  s h a l l  n o t b e  l e s s  th a n  a
g au ge  p r e s s u r e  o f 1 0   p s i  ( 0 . 6 9  b a r ) .

( 4 ) F o r  c o n tai n e r s  th a t e x c e e d  6 0  g al  ( 2 3 0  L )  c ap ac i ty,  b u t d o
n o t e x c e e d  7 9 3  ga l  ( 3 0 0 0  L ) ,  i n -r ac k s p r i n kl e r s  s h a l l
p r o vi d e  a m i n i m u m  d i s c h ar g e  fow o f 5 7  gp m  ( 2 2 0  L /
m i n )  o u t o f e ac h  o f th e  h yd r au l i c a l l y m o s t r e m o te

1 2  s p r i n kl e r s  ( 1 2  o n  o n e  l i n e  o r  s i x  o n  two  l i n e s  o n  th e
s a m e  l e ve l ) .  T h e  m i n i m u m  i n -r ac k s p r i n kl e r  d i s c h a r ge

p r e s s u r e  s h al l  n o t b e  l e s s  th a n  a g au ge  p r e s s u r e  o f 1 0  p s i
( 0 . 6 9  b ar ) .

1 6 . 6 . 2 . 5    I f th e r e  ar e  ad j a c e n t r a c k b ays  th at ar e  n o t d e d i c ate d
to  s to r ag e  o f i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s ,  th e
b a r r i e r  an d  i n -r ac k s p r i n kl e r  p r o te c ti o n  s h al l  b e  e x te n d e d

b e yo n d  th e  a r e a d e vo te d  to  i gn i ti b l e  (fammable  o r  c o m b u s ti ‐
b l e )  l i q u i d  s to r ag e  a s  fo l l o ws :

( 1 ) F o r  c o n tai n e r s  th at d o  n o t e x c e e d  1  g al  ( 3 . 8  L )  c a p a c i ty,
p r o te c ti o n  s h a l l  b e  e x te n d e d  at l e as t 8  ft ( 2 . 4  m )  b e yo n d
th e  a r e a d e vo te d  to  i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )

l i q u i d  s to r a ge .  I n  ad d i ti o n ,  ad j ac e n t r ac ks  a c r o s s  th e  ai s l e s
o n  e a c h  s i d e  o f th e  i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )
l i q u i d  s to r a ge  s h al l  b e  p r o te c te d  i n  a c c o r d a n c e  wi th

N F PA  1 3  fo r  th e  c o m m o d i ty s to r e d .
( 2 ) F o r  c o n tai n e r s  th a t e x c e e d  1  ga l  ( 3 . 8  L )  c ap ac i ty,  b u t d o

n o t e x c e e d  7 9 3  g al  ( 3 0 0 0  L ) ,  p r o te c ti o n  s h al l  b e  e x te n ‐
d e d  a t l e as t 8  ft ( 2 . 4  m )  b e yo n d  th e  a r e a d e vo te d  to  i g n i ti ‐
b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d  s to r ag e .  I n

a d d i ti o n ,  p r o te c ti o n  s h al l  b e  p r o vi d e d  fo r  a n y r a c k ac r o s s
th e  ai s l e  wi th i n  8  ft ( 2 . 4  m )  o f th e  p e r i m e te r  o f th e  i g n i ti ‐

b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d  s to r a ge  i n  a c c o r d ‐
an c e  wi th  1 6 . 6 . 2 .

1 6 . 6 . 2 . 6    C e i l i n g  s p r i n kl e r s  fo r  c o n tai n e r s  th at d o  n o t e x c e e d
1   g al  ( 3 . 8   L )  c ap a c i ty s h al l  m e e t th e  fo l l o wi n g  r e q u i r e m e n ts :

( 1 ) C e i l i n g  s p r i n kl e r s  s h al l  b e  d e s i g n e d  to  p r o te c t th e
s u r r o u n d i n g o c c u p a n c y.

( 2 ) C e i l i n g  s p r i n kl e r  wate r  d e m a n d  s h a l l  n o t b e  i n c l u d e d  i n
th e  h yd r a u l i c  c a l c u l ati o n s  fo r  th e  i n -r a c k s p r i n kl e r  p r o te c ‐
ti o n .

( 3 ) Wate r  d e m an d  a t th e  p o i n t o f s u p p l y s h a l l  b e  c al c u l ate d
s e p ar a te l y fo r  i n -r ac k an d  c e i l i n g  s p r i n kl e r s  a n d  s h al l  b e
b a s e d  o n  th e  gr e a te r  o f th e  two .

( 4 ) An y s p r i n kl e r  typ e  s h al l  b e  a c c e p ta b l e  fo r  th e  c e i l i n g
s p r i n kl e r  p r o te c ti o n .

( 5 ) I f s tan d a r d  s p r ay s p r i n kl e r s  a r e  u s e d ,  th e y s h a l l  b e  c ap a‐
b l e  o f p r o vi d i n g  n o t l e s s  th an  0 . 2 0  g p m / ft2  o ve r  3 0 0 0  ft2

( 8   L / m i n  o ve r  2 7 0   m 2 ) .
( 6 ) I f th e  i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d  s to r ag e

d o e s  n o t e x te n d  to  th e  fu l l  h e i g h t o f th e  r ac k,  p r o te c ti o n
fo r  c o m m o d i ti e s  s to r e d  a b o ve  th e  to p  h o r i z o n ta l  b ar r i e r

s h a l l  m e e t th e  r e q u i r e m e n ts  o f N F PA 1 3  fo r  th e  c o m m o d ‐
i ti e s  s to r e d ,  b a s e d  o n  th e  fu l l  h e i gh t o f th e  r a c k.



F L AM M AB L E  AN D  C O M B U S T I B L E  L I QU I D S  C O D E3 0 - 6 2

2 0 2 4  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 .

1 6 . 6 . 2 . 7    C e i l i n g  s p r i n kl e r s  fo r  c o n tai n e r s  th a t e x c e e d  1  g al
( 3 . 8  L )  c ap a c i ty,  b u t d o  n o t e x c e e d  6 0  ga l  ( 2 3 0  L ) ,  s h a l l  m e e t
th e  fo l l o wi n g r e q u i r e m e n ts :

( 1 ) C e i l i n g  s p r i n kl e r  p r o te c ti o n  s h a l l  p r o vi d e  a m i n i m u m
d e n s i ty o f 0 . 4 5  g p m / ft2  ( 1 8 . 3  m m / m i n )  o ve r  th e  m o s t

h yd r au l i c al l y r e m o te  3 0 0 0  ft2  ( 2 7 0  m 2 ) ,  u s i n g  h i gh -
te m p e r a tu r e ,  s ta n d a r d -r e s p o n s e  s p r i n kl e r s  o f n o m i n a l  K-
fa c to r  o f 1 1 . 2  o r  g r e ate r.  O th e r  typ e s  o f s p r i n kl e r s  s h a l l
n o t b e  u s e d .

( 2 ) C e i l i n g  s p r i n kl e r  wate r  d e m an d  a n d  th e  i n - r ac k s p r i n kl e r
d e m an d  s h al l  b e  b a l a n c e d  at th e  p o i n t o f c o n n e c ti o n .

1 6 . 6 . 2 . 8    C e i l i n g  s p r i n kl e r s  fo r  c o n tai n e r s  th at e x c e e d  6 0  g al
( 2 3 0  L )  c ap a c i ty,  b u t d o  n o t e x c e e d  7 9 3  g al  ( 3 0 0 0  L ) ,  s h a l l

m e e t th e  fo l l o wi n g r e q u i r e m e n ts :

( 1 ) C e i l i n g  s p r i n kl e r s  s h al l  b e  d e s i g n e d  to  p r o vi d e  a m i n i ‐
m u m  d e n s i ty o f 0 . 6 0  g p m / ft2  o ve r  3 0 0 0  ft2  ( 2 4  m m / m i n

o ve r  th e  m o s t r e m o te  2 7 0  m 2 ) ,  u s i n g  h i g h -te m p e r atu r e –
r ate d ,  s ta n d a r d -r e s p o n s e  s p r i n kl e r s  o f n o m i n al  K- fa c to r  o f
1 1 . 2  o r  g r e ate r.  O th e r  typ e s  o f s p r i n kl e r s  s h al l  n o t b e
u s e d .

( 2 ) C e i l i n g  s p r i n kl e r  wate r  d e m an d  a n d  th e  i n - r ac k s p r i n kl e r
d e m an d  s h al l  b e  b a l a n c e d  at th e  p o i n t o f c o n n e c ti o n .

1 6 . 6 . 2 . 9    A 5 0 0  gp m  ( 1 9 0 0  L / m i n )  h o s e  s tr e am  al l o wan c e  s h a l l
b e  p r o vi d e d .

1 6 . 6 . 3  Fi re  P ro te c ti o n  S ys te m  D e s i gn  S c h e m e  “ C . ”

1 6 . 6 . 3 . 1    H o r i z o n tal  b ar r i e r s  o f p l ywo o d  h avi n g  a m i n i m u m
th i c kn e s s  o f 3 ∕8  i n .  ( 1 0  m m )  o r  o f s h e e t m e tal  o f m i n i m u m

2 2  g au ge  th i c kn e s s  s h al l  b e  i n s tal l e d  i n  ac c o r d an c e  wi th  F i gu r e
1 6 . 6 . 3 . 1 ( a ) ,  F i g u r e  1 6 . 6 . 3 . 1 ( b ) ,  o r  F i gu r e  1 6 . 6 . 3 . 1 ( c ) ,  wh i c h e ve r

i s  ap p l i c ab l e .  Al l  i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d
s to r ag e  s h a l l  b e  l o c ate d  b e n e ath  a b ar r i e r.

1 6 . 6 . 3 . 2    Ve r ti c al  baffes  s h a l l  n o t b e  i n s ta l l e d  b e twe e n  i n - r ac k
s p r i n kl e r s .

1 6 . 6 . 3 . 3    I n - r ac k s p r i n kl e r s  s h al l  m e e t th e  fo l l o wi n g  r e q u i r e ‐
m e n ts :

( 1 ) I n - r ac k s p r i n kl e r s  s h al l  b e  o r d i n ar y te m p e r atu r e –r a te d ,
q u i c k- r e s p o n s e  s p r i n kl e r s .  S p r i n kl e r s  s h al l  h ave  a  n o m i n al
K-fac to r  e q u al  to  o r  gr e a te r  th an  8 . 0 .  An  i n te r m e d i a te -

te m p e r a tu r e  s p r i n kl e r  s h al l  b e  u s e d  wh e r e  am b i e n t c o n d i ‐
ti o n s  r e q u i r e .

( 2 ) I n - r ac k s p r i n kl e r s  s h al l  b e  i n s tal l e d  b e l o w e ac h  b ar r i e r
l e ve l .

( 3 ) I n - r ac k s p r i n kl e r s  s h a l l  p r o vi d e  a  m i n i m u m  d i s c h ar g e
fow o f 3 0  gp m  ( 1 1 0  L / m i n )  o u t o f e ac h  o f th e  h yd r au l i ‐

c a l l y m o s t r e m o te  s i x  s p r i n kl e r s  ( s i x  o n  o n e  l i n e  o r  th r e e
o n  two  l i n e s )  i f o n e  b ar r i e r  l e ve l  i s  p r o vi d e d ,  o r  o u t o f

e ac h  o f th e  h yd r au l i c al l y m o s t r e m o te  e i g h t s p r i n kl e r s
( e i g h t o n  o n e  l i n e  o r  fo u r  o n  two  l i n e s  o n  th e  s a m e  l e ve l )

i f two  o r  m o r e  b ar r i e r  l e ve l s  a r e  p r o vi d e d .  T h e  m i n i m u m
i n -r ac k s p r i n kl e r  d i s c h ar g e  p r e s s u r e  s h al l  n o t b e  l e s s  th an

a ga u g e  p r e s s u r e  o f 1 0   p s i  ( 0 . 6 9  b ar ) .

1 6 . 6 . 3 . 4    I f th e r e  a r e  ad j a c e n t b ays  o f i n -r ac k ar r ays  th a t ar e  n o t
d e d i c ate d  to  s to r a ge  o f i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )

l i q u i d s ,  th e  b a r r i e r  an d  i n - r ac k s p r i n kl e r  p r o te c ti o n  s h al l  b e
e x te n d e d  at l e as t 8  ft ( 2 . 4  m )  b e yo n d  th e  ar e a  d e vo te d  to  i g n i ti ‐
b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d  s to r ag e .

1 6 . 6 . 3 . 5    C e i l i n g  s p r i n kl e r  d e m a n d  s h al l  n o t b e  i n c l u d e d  i n  th e
h yd r au l i c  c al c u l ati o n s  fo r  i n - r ac k s p r i n kl e r s .

1 6 . 6 . 3 . 6    Wate r  d e m an d  at p o i n t o f s u p p l y s h al l  b e  c al c u l a te d
s e p ar a te l y fo r  i n -r a c k an d  c e i l i n g s p r i n kl e r s  an d  s h al l  b e  b as e d

o n  th e  g r e ate r  d e m an d .

1 6 . 6 . 3 . 7    C e i l i n g  s p r i n kl e r s  s h al l  m e e t th e  fo l l o wi n g  r e q u i r e ‐
m e n ts :

( 1 ) C e i l i n g  s p r i n kl e r  p r o te c ti o n  s h al l  b e  d e s i g n e d  to  p r o te c t
th e  s u r r o u n d i n g  o c c u p an c y.

( 2 ) An y s p r i n kl e r  typ e  s h a l l  b e  ac c e p tab l e .
( 3 ) I f s tan d ar d  s p r ay s p r i n kl e r s  a r e  u s e d ,  th e y s h a l l  b e  c ap a‐

b l e  o f p r o vi d i n g  n o t l e s s  th an  0 . 2 0  g p m / ft2  o ve r  3 0 0 0  ft2

( 8   m m / m i n  o ve r  2 7 0   m 2 ) .

S o l i d  b a rr i e r

5  f t  
( m a x )

M i n i m u m  8  f t
b e t w e e n  g a p s

0  i n . –1 2  i n .  g a p  
a t  u p r i g h t s

P L A N  V I E W  ( O P T I O N  1 )

4  f t – 
5  f t

d e n o t e s  K- 8 . 0 ,  o rd i n a r y,  Q R  fa c e  s p r i n kl e r.

F o r S I  u n i t s ,  1  i n .  =  2 5  m m ;  1  f t  =  0 . 3  m .N o t e s :  ( 1 )

           ( 2 )

E L E VAT I O N  V I E W

5  f t  
( m a x )

M i n i m u m  8  f t
b e t w e e n  g a p s

0  i n . – 1 2  i n .  g a p  
a t  u p r i g h t s

4  f t –5  f t  o n  c e n t e r a t  
t ra n s ve rs e  f l u e  

P L A N  V I E W  ( O P T I O N  2 )

6  f t  ( m a x )  
t i e r h e i g h t

D e f l e c t o r a  m a x i m u m  o f
7  i n .  b e l o w  b a r r i e r

D e f l e c t o r a  m i n i m u m  o f
6  i n .  a b o ve  t o p  o f  s t o ra g e

1 2  f t  ( m a x )
ve r t i c a l  d i s t .

b e t w e e n
b a rr i e r s

B a r r i e r s  r e q u i re d  b e g i n n i n g  a b o ve
f i rs t  o r s e c o n d  t i e r a n d  a b o ve  e ve r y
s e c o n d  t i e r t h e re a f t e r.  B a rr i e rs  a l w ay s  
re q u i r e d  a b o ve  t o p  t i e r.

H e i g h t  o f  
a rray  n o t  

l i m i t e d

FI G U RE  1 6 . 6 . 3 . 1 ( a)   S i n gl e - Ro w Rac k  S p ri n k l e r L ayo u t fo r D e s i gn  S c h e m e  “ C . ”



AU T O M AT I C  F I RE  P RO T E C T I O N  F O R C O N T RO L  ARE AS ,  L I QU I D  S T O RAGE  RO O M S ,  AN D  L I QU I D  WARE H O U S E S 3 0 - 6 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  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 . 2 0 2 4  E d i t i o n

( 4 ) I f th e  i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d  s to r a ge
d o e s  n o t e x te n d  to  th e  fu l l  h e i g h t o f th e  r ac k,  p r o te c ti o n
fo r  c o m m o d i ti e s  s to r e d  ab o ve  th e  to p  h o r i z o n ta l  b ar r i e r
s h a l l  m e e t th e  r e q u i r e m e n ts  o f N F PA 1 3  fo r  th e  c o m m o d ‐

i ti e s  s to r e d ,  b a s e d  o n  th e  fu l l  h e i gh t o f th e  r a c k.

1 6 . 6 . 3 . 8    A 5 0 0  gp m  ( 1 9 0 0  L / m i n )  h o s e  s tr e am  al l o wan c e  s h a l l
b e  p r o vi d e d .

1 6 . 6 . 4  Fi re  P ro te c ti o n  S ys te m  D e s i gn  S c h e m e  “ D . ”

Δ 1 6 . 6 . 4 . 1    I n -r ac k s p r i n kl e r s  s h al l  m e e t th e  fo l l o wi n g r e q u i r e ‐
m e n ts :

( 1 ) I n -r a c k s p r i n kl e r s  s h a l l  b e  i n s ta l l e d  i n  a c c o r d an c e  wi th
F i g u r e  1 6 . 6 . 4 . 1 ( a)  o r  F i g u r e  1 6 . 6 . 4 . 1 ( b ) ,  wh i c h e ve r  i s

ap p l i c a b l e .

( 2 ) I n -r a c k s p r i n kl e r s  s h al l  b e  o r d i n ar y-te m p e r atu r e -r a te d ,
q u i c k-r e s p o n s e  s p r i n kl e r s .

( 3 ) I n - r ac k s p r i n kl e r s  s h a l l  h a ve  a K-fac to r  o f 8 . 0  ( 1 1 5 ) .
( 4 ) I n - r ac k s p r i n kl e r s  s h a l l  p r o vi d e  a  m i n i m u m  d i s c h ar g e

fow o f 3 0  gp m  ( 1 1 3  L / m i n )  o u t o f th e  h yd r au l i c a l l y m o s t
r e m o te :

( a) E i g h t s p r i n kl e r s  o n  o n e  l e ve l  i f o n e  l e ve l  o f i n -r ac ks
( 8  to ta l )

( b ) S e ve n  s p r i n kl e r s  o n  two  l e ve l s  i f two  o r  m o r e  l e ve l s
o f i n -r a c ks  ( 1 4  to tal )

S o l i d  b a rr i e r
( n o  g a p  a t  l o n g i t u d i n a l  f l u e )

9  f t
( m a x )

M i n i m u m  8  f t
b e t w e e n  g a p s

P L A N  V I E W

4  f t –
5  f t

8  f t – 1 0  f t  

Fo r S I  u n i t s ,  1  i n .  =  2 5  m m ;  1  f t  =  0 . 3  m .N o t e s :  ( 1 )

           ( 2 )

E L E VAT I O N  V I E W

6  f t  ( m a x )  
t i e r h e i g h t

D e f l e c t o r a  m a x i m u m  o f
7  i n .  b e l o w  b a r r i e r

D e f l e c t o r  a  m i n i m u m  o f
6  i n .  a b o ve  t o p  o f  s t o ra g e

1 2  f t  ( m a x )
ve r t i c a l  d i s t .

b e t w e e n
b a r r i e r s

B a r r i e r s  r e q u i re d  b e g i n n i n g  a b o ve
f i rs t  o r s e c o n d  t i e r a n d  a b o ve  e ve r y
s e c o n d  t i e r t h e re a f t e r.  B a rr i e rs  a l w ay s  
re q u i r e d  a b o ve  t o p  t i e r.

H e i g h t  o f  
a rray  n o t  

l i m i t e d

d e n o t e s  K - 8 . 0 ,  o rd i n a r y,  Q R  f l u e  s p r i n kl e r.  

d e n o t e s  K - 8 . 0 ,  o r d i n a r y,  Q R  fa c e  s p r i n kl e r.

0  i n . – 1 2  i n .  g a p

a t  u p r i g h t s

FI G U RE  1 6 . 6 . 3 . 1 ( b )   D o u b l e - Ro w Rac k S p ri n kl e r L ayo ut fo r D e s i gn  S c h e m e  “ C . ”

P L A N  V I E W

F o r S I  u n i t s ,  1  i n .  =  2 5  m m ;  1  f t  =  0 . 3  m .N o t e s :  ( 1 )

           ( 2 )

E L E VAT I O N  V I E W

6  f t  ( m a x )  
t i e r h e i g h t

D e f l e c t o r a  m a x i m u m  o f
7  i n .  b e l o w  b a r r i e r

D e f l e c t o r a  m i n i m u m  o f
6  i n .  a b o ve  t o p  o f  s t o ra g e

1 2  f t  ( m a x )
ve r t i c a l  d i s t .

b e t w e e n
b a rr i e rs

B a r r i e r s  r e q u i re d  b e g i n n i n g  a b o ve
f i rs t  o r s e c o n d  t i e r a n d  a b o ve  e ve r y
s e c o n d  t i e r t h e re a f t e r.  B a rr i e rs  a l way s  
re q u i r e d  a b o ve  t o p  t i e r.

H e i g h t  o f  
a rray  n o t  

l i m i t e d

d e n o t e s  K - 8 . 0 ,  o r d i n a r y,  Q R  f l u e  s p r i n kl e r.  

d e n o t e s  K - 8 . 0 ,  o rd i n a r y,  Q R  fa c e  s p r i n kl e r.

S o l i d  b a rr i e r
( n o  g a p  a t  f l u e )

4  f t – 
5  f t

4  f t – 5  f t
9  f t  ( m a x )  

FI G U RE  1 6 . 6 . 3 . 1 ( c )   M u l ti p l e - Ro w Rac k S p ri n k l e r L ayo u t fo r D e s i gn  S c h e m e  “ C . ”



F L AM M AB L E  AN D  C O M B U S T I B L E  L I QU I D S  C O D E3 0 - 6 4

2 0 2 4  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 .

1 6 . 6 . 4 . 2    I f th e r e  a r e  a d j ac e n t b a ys  o f i n -r ac k a r r ays  th at ar e  n o t
d e d i c ate d  to  i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )  s to r a ge  o f
l i q u i d s ,  i n -r a c k s p r i n kl e r  p r o te c ti o n  s h al l  b e  e x te n d e d  a t l e as t
8  ft ( 2 . 4  m )  b e yo n d  th e  ar e a  d e vo te d  to  i g n i ti b l e  (fammable  o r
c o m b u s ti b l e )  l i q u i d  s to r ag e .

1 6 . 6 . 4 . 3    C e i l i n g  s p r i n kl e r s  s h a l l  b e  d e s i g n e d  to  p r o vi d e  a m i n i ‐
m u m  d e n s i ty o f 0 . 3  g p m / ft2  ( 1 2 . 2  m m / m i n )  o ve r  th e  m o s t
r e m o te  2 0 0 0  ft2  ( 1 8 5  m 2 )  u s i n g  o r d i n ar y-te m p e r atu r e -r a te d ,
s tan d ar d - r e s p o n s e  s p r ay s p r i n kl e r s ,  h a vi n g a n o m i n a l  K-fac to r

o f 8 . 0  o r  1 1 . 2 .

1 6 . 6 . 4 . 4    T h e  c e i l i n g an d  i n - r ac k s p r i n kl e r  wate r  d e m a n d s  s h a l l
b e  b al an c e d  a t th e  p o i n t o f c o n n e c ti o n  to  th e  wa te r  s u p p l y.

1 6 . 6 . 4 . 5    A 5 0 0  g p m  ( 1 8 9 0 L / m i n )  h o s e  s tr e am  a l l o wan c e  s h a l l
b e  p r o vi d e d .

1 6 . 6 . 4 . 6    A 1 -h o u r  d u r ati o n  s h al l  b e  p r o vi d e d  fo r  th e  fre
p r o te c ti o n  wate r  d e m an d .

1 6 . 6 . 5  Fi re  P ro te c ti o n  S ys te m  D e s i gn  S c h e m e  “ E . ”

1 6 . 6 . 5 . 1    H o r i z o n ta l  b ar r i e r s  o f p l ywo o d  h avi n g  a m i n i m u m
th i c kn e s s  o f 3 ∕8  i n .  ( 1 0  m m )  o r  o f s h e e t m e tal  o f m i n i m u m

2 2  g au g e  th i c kn e s s  s h a l l  b e  i n s tal l e d  i n  ac c o r d an c e  wi th  F i g u r e
1 6 . 6 . 5 . 1 ( a)  o r  Fi gu r e  1 6 . 6 . 5 . 1 ( b ) ,  wh i c h e ve r  i s  a p p l i c a b l e .

1 6 . 6 . 5 . 2    Al l  i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d  s to r ‐
a ge  s h al l  b e  l o c ate d  b e n e ath  a  b a r r i e r.

1 6 . 6 . 5 . 3    Ve r ti c al  baffes  s h a l l  n o t b e  i n s ta l l e d  b e twe e n  i n - r ac k
s p r i n kl e r s .

1 6 . 6 . 5 . 4    I n - r ac k s p r i n kl e r s  s h al l  m e e t th e  fo l l o wi n g  r e q u i r e ‐
m e n ts :

E L E VAT I O N  V I E W

P L A N  V I E W

5  f t  
( m a x )

1 0  f t  
( m a x )

1 0  f t  
( m a x )

5  f t  
( m a x )

M a x i m u m  5  f t  o n  c e n t e r a t  
t ra n s ve rs e  f l u e  s p a c e s

D e f l e c t o r a  m i n i m u m  o f  
6  i n .  a b o ve  t o p  o f  s t o ra g e

Fo r  S I  u n i t s ,  1  i n .  =  2 5  m m ;  1  f t  =  0 . 3  m .

d e n o t e s  K - 8 . 0 ,  o r d i n a r y,  Q R  i n - ra c k s p r i n kl e r.

N o t e s :  ( 1 )

           ( 2 )

FI G U RE  1 6 . 6 . 4 . 1 ( a)   S i n gl e - Ro w Rac k  S p ri n k l e r L ayo u t fo r
Fi re  P ro te c ti o n  S ys te m  D e s i gn  S c h e m e  “ D . ”

( 1 ) I n - r ac k s p r i n kl e r s  s h a l l  b e  i n te r m e d i a te  te m p e r atu r e -
r ate d ,  p e n d e n t s p r i n kl e r s  wi th  a n o m i n al  K-fac to r  o f 2 5 . 2 ,
RT I  o f 5 0  ( m / s e c )

1
∕2  o r  l e s s ,  an d  b e  l i s te d  a s  e x te n d e d

c o ve r ag e  c o n tr o l  m o d e  d e n s i ty/ ar e a  s to r ag e  s p r i n kl e r s .
( 2 ) I n - r ac k s p r i n kl e r s  s h al l  b e  i n s tal l e d  b e l o w e ac h  b ar r i e r

l e ve l .
( 3 ) T h e  m i n i m u m  i n -r a c k s p r i n kl e r  d i s c h ar g e  p r e s s u r e  s h a l l

n o t b e  l e s s  th an  a g au g e  p r e s s u r e  o f 3 0   p s i .
( 4 ) Wh e r e  o n e  l e ve l  o f i n -r a c k s p r i n kl e r s  i s  i n s ta l l e d ,  th e

d e s i g n  s h al l  i n c l u d e  th e  fo u r  m o s t h yd r au l i c a l l y r e m o te
s p r i n kl e r s  ( i . e . ,  fo u r  o n  o n e  l i n e ) .

( 5 ) Wh e r e  two  l e ve l s  o f i n -r ac k s p r i n kl e r s  a r e  i n s tal l e d ,  th e
d e s i g n  s h al l  i n c l u d e  th e  th r e e  m o s t h yd r au l i c a l l y r e m o te

s p r i n kl e r s  o n  e a c h  l e ve l .
( 6 ) Wh e r e  th r e e  o r  m o r e  l e ve l s  o f i n -r ac k s p r i n kl e r s  ar e

i n s ta l l e d ,  th e  d e s i g n  s h al l  i n c l u d e  th e  th r e e  m o s t h yd r au l ‐
i c al l y r e m o te  s p r i n kl e r s  o n  th e  to p  th r e e  l e ve l s .

( 7 ) F o am -wa te r  s p r i n kl e r p r o te c ti o n  s h a l l  b e  p e r m i tte d  to  b e
s u b s ti tu te d  fo r  wate r s p r i n kl e r  p r o te c ti o n ,  p r o vi d e d  th e

s a m e  d e s i gn  c r i te r i a  i s  u s e d .

1 6 . 6 . 5 . 5    I f th e r e  a r e  a d j ac e n t b a ys  o f i n -r ac k a r r ays  th at ar e  n o t
d e d i c a te d  to  s to r a ge  o f i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )

l i q u i d s ,  th e  b a r r i e r  an d  i n -r ac k s p r i n kl e r  p r o te c ti o n  s h al l  b e
e x te n d e d  a t l e as t 8  ft ( 2 . 4  m )  b e yo n d  th e  ar e a  d e vo te d  to  i g n i ti ‐
b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d  s to r ag e .

d e n o t e s  K - 8 . 0 ,  o r d i n a r y,  Q R  i n - ra c k s p r i n kl e r.
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9  f t  
( m a x )

1 0  f t  
( m a x )

1 0  f t  
( m a x )

5  f t  
( m a x )

M a x i m u m  5  f t  o n  c e n t e r a t  
t ra n s ve rs e  f l u e  s p a c e s

D e f l e c t o r a  m i n i m u m  o f  
6  i n .  a b o ve  t o p  o f  s t o ra g e

Fo r  S I  u n i t s ,  1  i n .  =  2 5  m m ;  1  f t  =  0 . 3  m .N o t e s :  ( 1 )

           ( 2 )

FI G U RE  1 6 . 6 . 4 . 1 ( b )   D o ub l e - Ro w Rac k S p ri n kl e r L ayo ut fo r
Fi re  P ro te c ti o n  S ys te m  D e s i gn  S c h e m e  “ D . ”



AU T O M AT I C  F I RE  P RO T E C T I O N  F O R C O N T RO L  ARE AS ,  L I QU I D  S T O RAGE  RO O M S ,  AN D  L I QU I D  WARE H O U S E S 3 0 - 6 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  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 . 2 0 2 4  E d i t i o n

S o l i d  b a r r i e r  w i t h  m a x .  2  i n .
g a p s  a t  ve r t i c a l  p e n e t ra t i o n s

R a ck u p r i g h t 1 0  ft  ( m a x )

P L A N  V I E W  ( O P T I O N  2 )

E L E VAT I O N  V I E W

D e fl e c t o r  a  m a x i m u m
o f  7  i n .  b e l o w  b a r r i e r

D e fl e c to r  a  m i n i m u m  o f
6  i n .  a b o ve  t o p  o f  s t o ra g e

B a r r i e r  a l ways
re q u i re d  a b o ve

t o p  t i e r  o f
l i q u i d s  s t o ra g e

1 5  ft  ( m a x . )
ve r t i c a l  d i s t a n c e

b e t we e n  b a r r i e rs

1 5  ft  ( m a x . )
ve r t i c a l  d i s t a n c e

b e t we e n  b a r r i e rs

N o t e s :

( 1 )  F o r  S I  u n i t s ,  1  i n .  =  2 5  m m ;  1  ft  =  0 . 3  m .

( 2 )     d e n o t e s  K 2 5 . 2  e x t e n d e d  c o ve ra g e  p e n d e n t  C M D A  s to ra g e  s p r i n kl e r.

S o l i d  b a r r i e r  w i t h  m a x .  2  i n .
g a p s  a t  ve r t i c a l  p e n e t ra t i o n s

R a ck u p r i g h t 1 0  ft  ( m a x )

P L A N  V I E W  ( O P T I O N  1 )

FI G U RE  1 6 . 6 . 5 . 1 ( a)   S i n gl e - Ro w Rac k  S p ri n k l e r L ayo u t fo r D e s i gn  S c h e m e  “ E . ”



F L AM M AB L E  AN D  C O M B U S T I B L E  L I QU I D S  C O D E3 0 - 6 6

2 0 2 4  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 .

S o l i d  b a r r i e r  w i t h  m a x .  2  i n .
g a p s  a t  ve r t i c a l  p e n e t ra t i o n s

R a c k u p r i g h t
1 0  ft  ( m a x )

9  ft  ( m a x )

P L A N  V I E W
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D e fl e c t o r  a  m a x i m u m
o f  7  i n .  b e l o w  b a r r i e r

D e fl e c t o r  a  m i n i m u m  o f
6  i n .  a b o ve  t o p  o f  s t o ra g e

B a rr i e r a l ways
re q u i re d  a b o ve

t o p  t i e r  o f
l i q u i d s  s t o ra g e

1 5  ft  ( m a x . )
ve r t i c a l  d i s t a n c e

b e t w e e n  b a rr i e rs

1 5  ft  ( m a x . )
ve r t i c a l  d i s t a n c e

b e t w e e n  b a rr i e rs

N o t e s :

( 1 )  F o r S I  u n i t s ,  1  i n .  =  2 5  m m ;  1  ft  =  0 . 3  m .

( 2 )     d e n o t e s  K 2 5 . 2  e x t e n d e d  c o ve ra g e  p e n d e n t  C M D A  s to ra g e  s p r i n kl e r.

FI G U RE  1 6 . 6 . 5 . 1 ( b )   D o u b l e - Ro w Rac k S p ri n kl e r L ayo ut fo r D e s i gn  S c h e m e  “ E . ”



AU T O M AT I C  F I RE  P RO T E C T I O N  F O R C O N T RO L  ARE AS ,  L I QU I D  S T O RAGE  RO O M S ,  AN D  L I QU I D  WARE H O U S E S 3 0 - 6 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  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 . 2 0 2 4  E d i t i o n

1 6 . 6 . 5 . 6    C e i l i n g  s p r i n kl e r  d e m a n d  s h al l  n o t b e  i n c l u d e d  i n  th e
h yd r a u l i c  c a l c u l ati o n s  fo r  i n -r a c k s p r i n kl e r s  wh e r e  s tan d a r d -

r e s p o n s e  s p r i n kl e r s  a r e  u s e d  fo r  c e i l i n g -l e ve l  p r o te c ti o n .

1 6 . 6 . 5 . 7  Wate r D e m an d .

1 6 . 6 . 5 . 7 . 1    Wate r  d e m an d  at th e  p o i n t o f s u p p l y s h al l  b e  c a l c u ‐
l ate d  s e p a r ate l y fo r  i n -r a c k an d  c e i l i n g s p r i n kl e r s .

1 6 . 6 . 5 . 7 . 2    Wate r  d e m a n d  s h al l  b e  b a s e d  o n  th e  gr e a te r
d e m an d  b e twe e n  i n -r a c k an d  c e i l i n g s p r i n kl e r s .

1 6 . 6 . 5 . 8    C e i l i n g  s p r i n kl e r s  s h a l l  m e e t th e  fo l l o wi n g r e q u i r e ‐
m e n ts :

( 1 ) C e i l i n g  s p r i n kl e r  p r o te c ti o n  s h al l  b e  d e s i g n e d  to  p r o te c t
th e  s u r r o u n d i n g  o c c u p an c y.

( 2 ) An y s p r i n kl e r  typ e  s h a l l  b e  ac c e p tab l e .
( 3 ) * I f s tan d a r d  s p r ay s p r i n kl e r s  a r e  u s e d ,  th e y s h a l l  b e  c ap a‐

b l e  o f p r o vi d i n g  n o t l e s s  th an  0 . 3 0  g p m / ft2  o ve r  3 0 0 0  ft2

( 8   m m / m i n  o ve r  2 7 0   m 2 )  wh e n  s u p p l i e d  wi th  wate r.
( 4 ) I f th e  i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d  s to r ag e

d o e s  n o t e x te n d  to  th e  fu l l  h e i g h t o f th e  r ac k,  p r o te c ti o n
fo r  c o m m o d i ti e s  s to r e d  ab o ve  th e  to p  h o r i z o n tal  b ar r i e r
s h a l l  m e e t th e  r e q u i r e m e n ts  o f N F PA 1 3  fo r  th e  c o m m o d ‐

i ti e s  s to r e d ,  b as e d  o n  th e  fu l l  h e i g h t o f th e  r ac k.

1 6 . 6 . 5 . 9    A 5 0 0  gp m  ( 1 9 0 0  L / m i n )  h o s e  s tr e am  al l o wan c e  s h a l l
b e  p r o vi d e d .

1 6 . 6 . 6  Fi re  P ro te c ti o n  S ys te m  D e s i gn  S c h e m e  “ F. ”

1 6 . 6 . 6 . 1    I n -r ac k s p r i n kl e r s  s h al l  m e e t th e  fo l l o wi n g r e q u i r e ‐
m e n ts :

( 1 ) I n - r ac k s p r i n kl e r s  s h al l  b e  o r d i n a r y te m p e r atu r e -r a te d ,
q u i c k-r e s p o n s e  s p r i n kl e rs .

( 2 ) I n - r ac k s p r i n kl e r s  s h al l  h ave  a  K-fac to r  o f 8 . 0  ( 1 1 5 )  o r
1 1 . 2  ( 1 6 0 ) .

( 3 ) I n - r ac k s p r i n kl e r s  s h al l  b e  i n s ta l l e d  o n  2 0  ft ( 6  m )  ve r ti c al
i n c r e m e n ts  i n  ac c o r d an c e  wi th  F i g u r e  1 6 . 6 . 6 . 1 ( a )  an d
F i g u r e  1 6 . 6 . 6 . 1 ( b )  wi th  th e  i n -r a c k p a tte r n  s h o wn  i n

F i g u r e  1 6 . 6 . 6 . 1 ( b )  r e p e ate d  fr o m  r a c k fac e  to  r ac k fa c e
fo r  m u l ti p l e -r o w r a c ks .

( 4 ) I n - r ac k s p r i n kl e r s  s h a l l  p r o vi d e  a  m i n i m u m  d i s c h ar g e
fow o f 3 0  gp m  ( 1 1 0  L / m i n )  o u t o f th e  h yd r au l i c a l l y m o s t
r e m o te  s p r i n kl e r  as  fo l l o ws :

( a) S i x  i n - r ac k s p r i n kl e r s  o n  o n e  l e ve l  i f o n e  l e ve l  o f i n -
r a c ks  ( 6  to ta l )

( b ) S i x  i n - r ac k s p r i n kl e r s  o n  two  l e ve l s  i f two  l e ve l s  o f i n -
r ac ks  ( 1 2  to ta l )

( c ) S i x  i n -r ac k s p r i n kl e r s  o n  th r e e  l e ve l s  i f th r e e  o r
m o r e  l e ve l s  o f i n -r ac ks  ( 1 8  to ta l )

1 6 . 6 . 6 . 2    I f th e r e  a r e  ad j a c e n t b ays  o f r ac k s to r ag e  th a t ar e  n o t
d e d i c ate d  to  i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d  s to r ‐

a ge ,  th e  i n -r ac k s p r i n kl e r  p r o te c ti o n  s h al l  b e  e x te n d e d  a t l e as t
8  ft ( 2 . 4  m )  b e yo n d  th e  ar e a  d e vo te d  to  i g n i ti b l e  (fammable  o r
c o m b u s ti b l e )  l i q u i d  s to r ag e .

1 6 . 6 . 6 . 3    T h e  c e i l i n g an d  i n -ra c k s p r i n kl e r  d e m a n d s  s h a l l  b e
b a l a n c e d  at th e  p o i n t o f c o n n e c ti o n  to  th e  wate r  s u p p l y.

1 6 . 6 . 6 . 4    A 5 0 0  g p m  ( 1 8 9 0 L / m i n )  h o s e  s tr e am  al l o wan c e  s h a l l
b e  p r o vi d e d .

1 6 . 6 . 6 . 5    A 1 -h o u r  d u r ati o n  s h al l  b e  p r o vi d e d  fo r  th e  fre
p r o te c ti o n  wate r  d e m an d .

1 6 . 6 . 7  I n - Rac k  S p ri n k l e r L ayo u ts  fo r Tab l e  1 6 . 5 . 2 . 8 .    Wh e r e
i n d i c ate d  i n  Tab l e  1 6 . 5 . 3 . 8  an d  Ta b l e  1 6 . 5 . 3 . 1 6 ,  i n -r ac k s p r i n ‐
kl e r s  s h al l  b e  as  fo l l o ws :

( 1 ) Wh e r e  L ayo u t 7  i s  r e q u i r e d ,  i n -r ac k s p r i n kl e r s  s h al l  b e
i n s ta l l e d  i n  ac c o r d a n c e  wi th  F i gu r e  1 6 . 6 . 7 ( a) .

( 2 ) Wh e r e  L ayo u t 8  i s  r e q u i r e d ,  i n -r ac k s p r i n kl e r s  s h al l  b e
i n s ta l l e d  i n  ac c o r d a n c e  wi th  F i gu r e  1 6 . 6 . 7 ( b )  o r  F i g u r e
1 6 . 6 . 7 ( c ) .

( 3 ) Wh e r e  L ayo u t 9  i s  r e q u i r e d ,  i n -r ac k s p r i n kl e r s  s h al l  b e
i n s ta l l e d  i n  ac c o r d a n c e  wi th  F i gu r e  1 6 . 6 . 7 ( d )  o r  F i gu r e
1 6 . 6 . 7 ( e ) ,  wh i c h e ve r  i s  a p p l i c a b l e .

1 6 . 7  Wate r S u p p l y.    Wa te r  s u p p l i e s  fo r  a u to m a ti c  s p r i n kl e r s ,
o th e r  wate r-b a s e d  p r o te c ti o n  s ys te m s ,  h o s e  s tr e a m s ,  an d

h yd r a n ts  s h a l l  b e  c a p a b l e  o f s u p p l yi n g  th e  an ti c i p ate d  wa te r
fow d e m an d  fo r  a m i n i m u m  o f 2   h o u r s .

1 6 . 8  C o n tai n m e n t,  D rai n age ,  an d  S p i l l  C o n tro l .

1 6 . 8 . 1    S e c o n d a r y c o n ta i n m e n t o r  s e c o n d a r y c o n ta i n m e n t an d
d r ai n ag e  s h al l  b e  p r o vi d e d  i n  ac c o r d a n c e  wi th  F i g u r e  1 6 . 8 . 1 ,

wh e r e  p r o te c ti o n  s ys te m s  ar e  i n s tal l e d  i n  a c c o r d an c e  wi th  th e
p r o vi s i o n s  o f th i s  c h ap te r.

1 6 . 8 . 2 *    Wh e r e  c o n tr o l  o f th e  s p r e ad  o f l i q u i d  i s  r e q u i r e d ,
m e a n s  to  l i m i t th e  s p r e a d  o f l i q u i d  to  an  a r e a n o t g r e ate r  th an
th e  d e s i gn  d i s c h ar g e  ar e a  o f th e  c e i l i n g  s p r i n kl e r  s ys te m  s h a l l

b e  p r o vi d e d .
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D e f l e c t o r  a  m i n i m u m  o f  6  i n .  ( 1 5  c m )

a b o ve  t o p  o f  s t o ra g e

I n - ra ck s p r i n kl e r

2 0  f t  ( 6 . 1  m )

M a x i m u m

5  f t  ( 1 . 4  m )

t o  1 0  f t  ( 3  m )

4  -  5  f t
( 1 . 2  -  1 . 5  m )

FI G U RE  1 6 . 6 . 6 . 1 ( a)   S i n gl e - Ro w Rac k  S p ri n k l e r L ayo u t fo r
D e s i gn  S c h e m e  “ F. ”



F L AM M AB L E  AN D  C O M B U S T I B L E  L I QU I D S  C O D E3 0 - 6 8

2 0 2 4  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 .
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P L A N  V I E W

D e f l e c t o r  a  m i n i m u m  o f  6  i n .  ( 1 5  c m )

a b o ve  t o p  o f  s t o ra g e

L o n g i t u d i n a l  f l u e  s p r i n kl e r

2 0  f t  ( 6 . 1  m )

M a x i m u m

5  f t  ( 1 . 4  m )

t o  1 0  f t  ( 3  m )

Fa c e  s p r i n kl e r

4  -  5  f t
( 1 . 2  -  1 . 5  m )

4  -  5  f t
( 1 . 2  -  1 . 5  m )

FI G U RE  1 6 . 6 . 6 . 1 ( b )   D o u b l e - Ro w Rac k S p ri n kl e r L ayo ut fo r
D e s i gn  S c h e m e  “ F. ”  ( M ul ti p l e  ro w rac k s  s h al l  e x te n d  th e  s am e
s p ri n k l e r p atte r n  th ro u gh  th e  rac k . )

P L A N  V I E W

6  f t  
( m a x )

9  f t  ( m a x )

E L E VAT I O N  V I E W

1 4  f t  
( m a x )

8  f t

7 . 5  f t
c a s e  c u t

o r 
p a l l e t i z e d

6 . 5  f t
p a l l e t i z e d

Fo r  S I  u n i t s ,  1  i n .  =  2 5  m m ;  1  f t  =  0 . 3  m .

d e n o t e s  K- 1 1 . 2 ,  o r d i n a r y,  Q R  i n - ra c k s p r i n kl e r.

N o t e s :  ( 1 )

           ( 2 )

FI G U RE  1 6 . 6 . 7 ( a)   D o u b l e - Ro w Rac k  S p ri n k l e r L ayo u t 7 .

E L E VAT I O N  V I E W

1 0  f t  
( m a x )

P L A N  V I E W

9  f t  
( m a x )

1 0  f t  
( m a x )

1 0  f t  ( m a x )

1 0  f t  ( m a x )

1 0  f t  
( m a x )

Fo r S I  u n i t s ,  1  i n .  =  2 5  m m ;  1  f t  =  0 . 3  m .

a n d      d e n o t e  K - 8 . 0 ,  Q R  i n - ra c k s p r i n kl e r s .

N o t e s :  ( 1 )

           ( 2 )

FI G U RE  1 6 . 6 . 7 ( b )   D o u b l e - Ro w Rac k S p r i n kl e r L ayo ut 8  —
O p ti o n  #1 .
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1 0  f t  
( m a x )

P L A N  V I E W

9  f t  
( m a x )

1 0  f t  
( m a x )

5  f t  
( m a x )

F o r S I  u n i t s ,  1  i n .  =  2 5  m m ;  1  f t  =  0 . 3  m .

  d e n o t e s  K - 8 . 0 ,  Q R  i n - ra c k s p r i n kl e r.

N o t e s :  ( 1 )

           ( 2 )

FI G U RE  1 6 . 6 . 7 ( c )   D o u b l e - Ro w Rac k  S p ri n kl e r L ayo ut 8  —
O p ti o n  #2 .



AU T O M AT I C  F I RE  P RO T E C T I O N  F O R C O N T RO L  ARE AS ,  L I QU I D  S T O RAGE  RO O M S ,  AN D  L I QU I D  WARE H O U S E S 3 0 - 6 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  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 . 2 0 2 4  E d i t i o n

E L E VAT I O N  V I E W

1 0  f t  
( m a x )

P L A N  V I E W

9  f t  
( m a x )

1 5  f t  
( m a x )

5  f t  
( m a x )

1 0  f t  ( m a x )

1 0  f t  ( m a x )

Fo r S I  u n i t s ,  1  i n .  =  2 5  m m ;  1  f t  =  0 . 3  m .

a n d      d e n o t e  K - 8 . 0 ,  Q R  i n - ra c k s p r i n kl e rs .

N o t e s :  ( 1 )

           ( 2 )

FI G U RE  1 6 . 6 . 7 ( d )   D o u b l e - Ro w Rac k  S p ri n k l e r L ayo u t 9  —
O p ti o n  #1 .

E L E VAT I O N  V I E W

P L A N  V I E W

9  f t  
( m a x )

1 5  f t  
( m a x )

5  f t  
( m a x )

Fo r S I  u n i t s ,  1  i n .  =  2 5  m m ;  1  f t  =  0 . 3  m .

  d e n o t e s  K - 8 . 0 ,  Q R  i n - ra c k s p r i n kl e r.

N o t e s :  ( 1 )

           ( 2 )

FI G U RE  1 6 . 6 . 7 ( e )   D o u b l e - Ro w Rac k S p ri n k l e r L ayo u t 9  —
O p ti o n  #2 .

1 6 . 9  O th e r Au to m ati c  Fi re  P ro te c ti o n  S ys te m s .    Al te r n ate  fre
p r o te c ti o n  s ys te m s ,  s u c h  as  a u to m a ti c  wate r  s p r ay s ys te m s ,  a u to ‐

m a ti c  wate r  m i s t s ys te m s ,  h i gh -e x p a n s i o n  fo am  s ys te m s ,  d r y
c h e m i c a l  e x ti n g u i s h i n g s ys te m s ,  al te r n ate  s p r i n kl e r  s ys te m
confgurations,  o r  c o m b i n ati o n s  o f s ys te m s  s h a l l  b e  p e r m i tte d  i f

a p p r o ve 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 .  S u c h  al te r n a te
s ys te m s  s h al l  b e  d e s i g n e d  an d  i n s tal l e d  i n  a c c o r d an c e  wi th  th e
ap p r o p r i a te  N F PA s tan d ar d  a n d  wi th  m an u fac tu r e r ’ s  r e c o m ‐

m e n d ati o n s  fo r  th e  s ys te m ( s )  s e l e c te d .

N 1 6 . 1 0  D i s ti l l e d  S p i ri ts  i n  Wo o d e n  B ar re l s .

N 1 6 . 1 0 . 1  P al l e ti z e  S to rage  Ar rays .

N 1 6 . 1 0 . 1 . 1    P al l e ti z e d  s to r ag e  ar r a ys  o f b a r r e l s  s to r e d  o n -e n d
s h a l l  b e  l i m i te d  to  a m ax i m u m  o f 7  p al l e ts  h i gh .

N 1 6 . 1 0 . 1 . 2    F l u e  s p a c e s  wi th  a m i n i m u m  wi d th  o f 6  i n .
( 1 5 2   m m )  s h al l  b e  m ai n ta i n e d  b e twe e n  ad j a c e n t p a l l e ts .

N 1 6 . 1 0 . 1 . 3    P al l e ti z e d  s to r ag e  th at i s  p r o vi d e d  wi th  a defned
l o ad i n g ai s l e  b e twe e n  p a l l e t s to r ag e  a r e as  s h a l l  b e  ar r an g e d

u s i n g  o n e  o f th e  fo l l o wi n g :

( 1 ) D r aft c u r tai n s  s h al l  b e  p r o vi d e d  al o n g  th e  s i d e  o f p al l e t‐
i z e d  s to r ag e  fac i n g th e  l o a d i n g  ai s l e  to  s e p ar ate  th e  fa s t-
r e s p o n s e  s p r i n kl e r s  a n d  s ta n d ar d -r e s p o n s e  s p r i n kl e r s .

( 2 ) A tr e n c h  d r ai n  s h al l  b e  p r o vi d e d  o n  e ac h  s i d e  o f th e  l o a d ‐
i n g  a i s l e ,  ar r a n ge d  to  c ap tu r e  a n y s p i l l e d  d i s ti l l e d  s p i r i ts
i n  th e  ai s l e  s p a c e  an d  r e m o ve  th e m  fr o m  th e  b u i l d i n g  to
p r e ve n t s p i l l s  fr o m  s p r e a d i n g  i n to  th e  b ar r e l  s to r a ge  a r e a.

( 3 ) B ar r e l s  s h al l  b e  b an d e d  o n  e a c h  p a l l e t to  p r e ve n t b ar r e l s
fr o m  fa l l i n g  o ff p a l l e ts  d u r i n g  tr a n s p o r ta ti o n  an d  l o ad i n g
i n to  th e  s to r ag e  r a c ks .

N 1 6 . 1 0 . 1 . 3 . 1    D r aft c u r tai n s  s h al l  m e e t th e  r e q u i r e m e n ts  p r o vi ‐
d e d  i n  N F PA  2 0 4 .

N 1 6 . 1 0 . 1 . 4    P al l e ti z e d  s to r ag e  o f o n -e n d  wo o d e n  b ar r e l s  s to r i n g
d i s ti l l e d  s p i r i ts  s h al l  b e  p r o te c te d  i n  a c c o r d a n c e  wi th  Tab l e

1 6 . 1 0 . 1 . 4  a n d  1 6 . 1 0 . 1 . 4 . 1  th r o u gh  1 6 . 1 0 . 1 . 4 . 4 .

N 1 6 . 1 0 . 1 . 4 . 1    T h e  s to r ag e  a n d  au to m ati c  s p r i n kl e r  r e q u i r e m e n ts
i n  Tab l e  1 6 . 1 0 . 1 . 5 . 4  s h a l l  ap p l y to  a l c o h o l -wa te r  m i x tu r e s

gr e a te r  th an  2 0  p e r c e n t a n d  u p  to  7 5  p e r c e n t a l c o h o l  b y
vo l u m e  i n  wo o d e n  b a r r e l  s i z e s  n o t e x c e e d i n g 1 3 0   ga l  ( 4 9 2   L ) .

N 1 6 . 1 0 . 1 . 4 . 2    T h e  wa te r  s u p p l y s h al l  m e e t th e  fxed  fre  p r o te c ‐
ti o n  d e m an d  p l u s  at l e a s t 5 0 0  gp m  ( 1 9 0 0  L / m i n )  fo r  i n s i d e

a n d  o u ts i d e  h o s e  c o n n e c ti o n s  fo r  at l e as t 1  h o u r.

N 1 6 . 1 0 . 1 . 4 . 3    Wh e r e  a  p e r m a n e n t l o ad i n g ai s l e  i s  p r o vi d e d  wi th
a  s e p ar a te  au to m ati c  s p r i n kl e r  s ys te m  o n  th e  c e i l i n g ,  th e  b ar r e l

s to r ag e  au to m ati c  s p r i n kl e r  d e s i g n  an d  th e  l o ad i n g  a i s l e  a u to ‐
m a ti c  s p r i n kl e r  d e s i gn  ar e  n o t r e q u i r e d  to  b e  b al a n c e d  a t th e

p o i n t o f c o n n e c ti o n .

N 1 6 . 1 0 . 1 . 4 . 4    Wh e r e  d r y-p i p e  s p r i n kl e r  s ys te m s  a r e  i n s tal l e d ,  th e
s p r i n kl e r  s ys te m  s h al l  b e  d e s i g n e d  to  d e l i ve r  wate r  to  th e  m o s t

r e m o te  fo u r  s p r i n kl e r s  wi th i n  4 0   s e c o n d s .



F L AM M AB L E  AN D  C O M B U S T I B L E  L I QU I D S  C O D E3 0 - 7 0

2 0 2 4  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 .

A re
a l l  l i q u i d s

C l a s s  I I I B  l i q u i d s
[ F P  ≥   2 0 0 ° F

( 9 3 ° C ) ] ?

N o P r o v i d e  l i q u i d  s p re a d  
c o n t r o l  p e r  1 6 . 8 . 2

N o

Ye s

Ye s

Ye s

Ye s

Ye s

Ye s

Ye s P ro v i d e  s p i l l  c o n t a i n m e n t  
p e r  S e c t i o n  9 . 1 3

N o

N o

N o

N o

N o

Ye s

I s  s p e c i f i c  
g ra v i t y  o f  l i q u i d  

≥1 . 0 ?

A r e  a l l  l i q u i d s  
U P R s  a s  d e f i n e d

i n  1 6 . 2 . 5 ?

I s  l i q u i d
e x c l u d e d  b y  

9 . 1 . 4 ?

A r e  a l l  
c o n t a i n e r s  

£1 0  g a l ?

N o  s p i l l  c o n t a i n m e n t  o r  
d ra i n a g e  r e q u i r e d

N o

I s  v i s c o s i t y  o f  
l i q u i d  >1 0 , 0 0 0  

c p ?

I s
p r o t e c t i o n

p r o v i d e d  b y  a  p ro p e r l y  
d e s i g n e d  l o w - e x p a n s i o n ,  

fo a m - wa t e r  s p r i n kl e r s y s t e m ;  
h i g h - e x p a n s i o n  fo a m  s y s t e m ;

 g a s e o u s  o r d r y  c h e m i c a l
s y s t e m ;  o r wa t e r  m i s t  

s y s t e m ?

Ye s

N o t e :  Fo r S I  u n i t s ,  1  g a l  =  3 . 8  L .

A r e  l i q u i d s  i n  a  
l i q u i d  s t o ra g e  r o o m  

a s  c o ve r e d  i n  
1 2 . 6 . 1 ?

Ye s

N o

I s
l i q u i d  m i x t u re  

wa t e r- m i s c i b l e  w i t h  
£ 5 0 %  f l a m m a b l e  o r

c o m b u s t i b l e  ( i g n i t i b l e )  l i q u i d
a n d  b a l a n c e  o f  m i x t u re  

n o n c o m b u s t i b l e ?

A r e
q u a n t i t i e s  b e l o w

t h e  M AQ s ?

Δ FI G U RE  1 6 . 8 . 1   S p i l l  C o n tai n m e n t an d  L i q u i d  S p re ad  C o n tro l  fo r P ro te c te d  S to rage .



AU T O M AT I C  F I RE  P RO T E C T I O N  F O R C O N T RO L  ARE AS ,  L I QU I D  S T O RAGE  RO O M S ,  AN D  L I QU I D  WARE H O U S E S 3 0 - 7 1

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 . 2 0 2 4  E d i t i o n

N 1 6 . 1 0 . 1 . 5    P al l e ti z e d  s to r a ge  o f d i s ti l l e d  s p i r i ts  i n  s m a l l ,  d i s ti l ‐
l e d  s p i r i ts  fa c i l i ti e s  i s  p e r m i tte d  to  b e  i n  ac c o r d a n c e  wi th
1 6 . 1 0 . 1 . 5 . 1  th r o u g h  1 6 . 1 0 . 1 . 5 . 4  an d  Ta b l e  1 6 . 1 0 . 1 . 5 . 4 .

N 1 6 . 1 0 . 1 . 5 . 1    A s m al l ,  d i s ti l l e d  s p i r i ts  fac i l i ty s h al l  b e  a m ax i m u m
o f 7 5 0 0   ft2  ( 6 9 7   m 2 ) .

N 1 6 . 1 0 . 1 . 5 . 2    T h e  c l e ar a n c e  fr o m  th e  to p  o f s to r ag e  to  th e
defector  o f th e  au to m ati c  s p r i n kl e r s  at th e  c e i l i n g  s h al l  b e  a

m i n i m u m  o f 1 8  i n .  ( 4 5 7  m m )  an d  a m a x i m u m  o f 1 0  ft
( 3 0 4 8   m m ) .

N 1 6 . 1 0 . 1 . 5 . 3    T h e  au to m a ti c  s p r i n kl e r  c o ve r ag e  ar e a  s h al l  n o t
e x c e e d  8 0   ft2  ( 7 . 4   m 2 )  p e r  s p r i n kl e r.

N 1 6 . 1 0 . 1 . 5 . 4    T h e  s to rag e  ar r a n ge m e n t a n d  au to m ati c  s p r i n kl e r
s ys te m  d e s i gn  s h al l  b e  i n  ac c o r d an c e  wi th  Ta b l e  1 6 . 1 0 . 1 . 5 . 4 .

N 1 6 . 1 0 . 2  Rac k S to rage  Ar rays .

N 1 6 . 1 0 . 2 . 1    Rac k s to ra ge  ar r a n ge m e n ts  wi th  o n -s i d e  wo o d e n
b a r r e l s  s h al l  b e  p r o vi d e d  wi th  a  m i n i m u m  wi d th  o f 8  i n .

( 2 0 3   m m )  b e twe e n  a d j ac e n t r o ws  o f b ar r e l s .

N 1 6 . 1 0 . 2 . 2    Ra c k s to rag e  ar r a n ge m e n ts  wi th  o n -e n d  wo o d e n
b a r r e l s  s h a l l  b e  p r o vi d e d  wi th  tr a n s ve r s e  an d  l o n g i tu d i n al  fue
s p ac e s  wi th  a  m i n i m u m  wi d th  o f 6   i n .  ( 1 5   c m ) .

N 1 6 . 1 0 . 2 . 3    Wh e r e  p r o vi d e d ,  e l e vate d  wal kwa ys  b e twe e n  b ar r e l s
s h a l l  b e  c o n s tr u c te d  i n  ac c o r d a n c e  wi th  o n e  o f th e  fo l l o wi n g :

( 1 ) N o n c o m b u s ti b l e  m a te r i al s  th a t a r e  5 0  p e r c e n t o p e n  s h a l l
b e  u s e d .

( 2 ) N o n c o m b u s ti b l e  m ate r i a l s  th at ar e  o p e n  l e s s  th a n
5 0  p e r c e n t p r o vi d e d  th e  wal kway h a s  a m ax i m u m  wi d th  o f

1  ft ( 0 . 3  m )  an d  a m i n i m u m  ga p  o f 3  i n .  ( 7 6  m m )  i s  p r o vi ‐
d e d  b e twe e n  th e  wa l kway a n d  th e  b ar r e l  s to r a ge  s h a l l  b e

u s e d .

N 1 6 . 1 0 . 2 . 4    Ra c k s to r a ge  a r r an g e m e n ts  o f al c o h o l -wate r
m i x tu r e s  u p  to  7 5  p e r c e n t al c o h o l  i n  wo o d e n  b ar r e l s  wi th  s i z e s

n o t e x c e e d i n g  1 3 0  ga l  ( 4 9 2  L )  s h al l  b e  p r o te c te d  i n  ac c o r d a n c e
wi th  1 6 . 1 0 . 2 . 4 . 1  th r o u gh  1 6 . 1 0 . 2 . 4 . 3  a n d  Ta b l e  1 6 . 1 0 . 2 . 4 .

N 1 6 . 1 0 . 2 . 4 . 1    T h e  wate r  s u p p l y s h a l l  m e e t th e  fxed  fre  p r o te c ‐
ti o n  d e m an d  p l u s  at l e a s t 5 0 0  gp m  ( 1 9 0 0  L / m i n )  fo r  i n s i d e
an d  o u ts i d e  h o s e  c o n n e c ti o n s  fo r  at l e as t two  h o u r s .

N 1 6 . 1 0 . 2 . 4 . 2    Wh e r e  d r y- p i p e  a u to m a ti c  s p r i n kl e r  s ys te m s  a r e
i n s ta l l e d ,  th e  au to m ati c  s p r i n kl e r  s ys te m  s h a l l  b e  d e s i g n e d  to

d e l i ve r  wate r  to  th e  m o s t r e m o te  fo u r  s p r i n kl e r s  wi th i n
4 0   s e c o n d s .

N Tab l e   1 6 . 1 0 . 1 . 4  P al l e ti z e d  S to rage  o f D i s ti l l e d  S p i ri ts  wi th  u p  to  7 5  P e rc e n t Al c o h o l  b y Vo l u m e  i n  Wo o d e n  B ar re l s

P ro te c ti o n  Are a
S ys te m

Typ e

C e i l i n g
H e i gh t ft

( m )

S to rage  H e i gh t
ft ( m ) / #

d r u m s

C e i l i n g S p ri n kl e r P ro te c ti o n  

N o te s

Fi re  Te s t
Re fe re n c e

(Table E. 2(r) )

S p ri n kl e r Typ e   D e s i gn  

Re s p o n s e  /
N o m i n al

Te m p e rature
Rati n g/

O ri e n tati o n

K-fac to r

gp m / p s i 1 / 2

( L/ m i n /

b ar1 / 2 )  

D e n s i ty

gp m / ft2

( m m / m i n ) Are a ft2  ( m 2 )

# o f
S p ri n kl e rs  @

P re s s u re  p s i
( b ar)  

B ar r e l  S to r ag e We t 3 0   ft ( 9   m ) 2 4   ft ( 7 . 3   m ) / 7  
d r u m s

F R/ O r d i n ar y/
P e n d e n t

1 4 . 0  ( 2 0 2 ) — — 1 2  @  1 8  
( 1 . 2 5 )

1 1

D r y S R/ H i g h /
U p r i g h t

1 6 . 8  ( 2 4 0 ) 0 . 6  ( 2 4 ) 2 4 0 0  ( 2 2 0 ) — 1

L o a d i n g  Ai s l e  w/
D r aft C u r tai n

We t/ D r y N A S R/ H i g h / An y ≥  5 . 6  ( 8 0 ) 0 . 2  ( 8 ) 1 0 , 0 0 0  ( 9 3 0 ) — 1

L o a d i n g  Ai s l e  w/
Tr e n c h  D r ai n s  
O r  B a n d e d  
B ar r e l s  o r  N o  
P e r m an e n t 
L o ad i n g  Ai s l e

P r o vi d e  th e  p al l e ti z e d  s to r a ge  d e s i gn  ac r o s s  th e  e n ti r e  r o o f ar e a ( i . e . ,  s to r a ge  ar e a an d  l o ad i n g ai s l e )

N o te s :
( 1 )  S e e  1 6 . 5 . 1 . 9  fo r  a b b r e vi a ti o n s .

N Tab l e   1 6 . 1 0 . 1 . 5 . 4  P al l e ti z e d  S to rage  o f D i s ti l l e d  S p i ri ts  i n  Wo o d e n  B ar re l s  i n  S m al l  D i s ti l l e d  S p i ri ts  Fac i l i ti e s

P ro te c ti o n  Are a

S p ri n kl e r
S ys te m

Typ e

M ax i m um
C e i l i n g H e i gh t

ft ( m )

M ax i m um
S to rage  H e i gh t

ft ( m ) / # d r u m s

C e i l i n g S p ri n kl e r P ro te c ti o n

N o te s

Fi re  Te s t
Re fe re n c e

(Table E. 2(s) )

S p ri n kl e r Typ e   D e s i gn

Re s p o n s e  /
N o m i n al

Te m p e rature
Rati n g/

O ri e n tati o n

K- fac to r

gp m / p s i 1 / 2

( L / m i n / b ar 1 / 2 )  

D e n s i ty

gp m / p s i 1 / 2

( L / m i n / b ar 1 / 2 ) Are a ft2  ( m 2 )

B ar r e l  S to r ag e We t 2 4  ( 7 . 3 ) 1 2  ( 3 . 7 ) S R/ H i g h / An y ≥  1 1 . 2  ( 1 6 1 ) 0 . 3 5  ( 1 4 . 5 ) 4 0 0 0  ( 3 7 0 ) 1 1
S R/ O r d i n ar y/ An y ≥  1 1 . 2  ( 1 6 1 ) 0 . 3 5  ( 1 4 . 5 ) 7 5 0 0  ( 7 0 0 ) 1

N o te s :
( 1 )  S e e  1 6 . 5 . 1 . 9  fo r  a b b r e vi a ti o n s .



F L AM M AB L E  AN D  C O M B U S T I B L E  L I QU I D S  C O D E3 0 - 7 2

2 0 2 4  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 1 6 . 1 0 . 2 . 4 . 3    T h e  a u to m a ti c  s p r i n kl e r  s ys te m  i n s ta l l e d  at th e
c e i l i n g  a n d  th e  i n -r a c k s p r i n kl e r  s ys te m  s h a l l  b e  b a l a n c e d  at th e

p o i n t o f c o n n e c ti o n .

N 1 6 . 1 0 . 3  Fi re  P ro te c ti o n  L ayo u ts  fo r D i s ti l l e d  S p i ri ts  i n  Wo o d e n
B ar re l s .

N 1 6 . 1 0 . 3 . 1  I n - Rac k  L ayo uts  fo r Rac k  S to rage  o f O n - S i d e
Wo o d e n  B ar re l s .    I n -r ac k l ayo u ts  fo r  r a c k s to r a ge  o f o n -s i d e

wo o d e n  b ar r e l s  ar e  s h o wn  i n  F i gu r e  1 6 . 1 0 . 3 . 1 ( a )  an d  F i gu r e
1 6 . 1 0 . 3 . 1 ( b ) .

N 1 6 . 1 0 . 3 . 2  I n - Rac k L ayo uts  fo r Rac k  S to rage  o f O n - E n d
Wo o d e n  B ar re l s .    I n - r ac k l ayo u ts  fo r  r a c k s to r a ge  o f o n -e n d
wo o d e n  b ar r e l s  a r e  s h o wn  i n  F i gu r e  1 6 . 1 0 . 3 . 2 ( a)  an d  F i gu r e
1 6 . 1 0 . 3 . 2 ( b ) .

N Tab l e   1 6 . 1 0 . 2 . 4  Rac k S to rage  o f D i s ti l l e d  S p i ri ts  i n  Wo o d e n  B ar re l s

B ar re l
Ar ran ge m e n t

S p ri n kl e r
S ys te m

Typ e

M ax i m u m
C e i l i n g

H e i gh t ft
( m )

M ax i m u m
S to rage

H e i gh t ft
( m ) / #

B ar re l s

M i n i m u m
Ai s l e

Wi dth  ft
( m )

C e i l i n g S p ri n kl e r P ro te c ti o n   I n - Rac k S p ri n k l e r P ro te c ti o n

N o te s

Fi re  Te s t
Re fe re n c e
(Table
E.2(t))

S p ri n k l e r Typ e D e s i gn   S p ri n kl e r Typ e D e s i gn

Re s p o n s e  /
N o m i n al

Te m p e ratu re
Rati n g/

O ri e n tati o n

K- fac to r
gp m /

p s i 1 / 2

( L / m i n /

b ar1 / 2 )

D e n s i ty

gp m / ft2

( m m /
m i n )

Are a

ft2

( m 2 )

# o f
S p ri n kl e rs

@
P re s s u re

p s i  ( b ar)  

Re s p o n s e /
N o m i n al

Te m p e ratu re
Rati n g

K- fac to r
gp m /

p s i 1 / 2

( L / m i n /

b ar1 / 2 )
Fl o w gp m

( L / m i n ) L ayo u t

O n - S i d e We t 4 0  ( 1 2 ) 3 3  ( 1 0 ) / 9  
b ar r e l s

N A QR/
O r d i n a r y/
P e n d e n t

1 4 . 0  
( 2 0 0 )

— — 1 2  @  3 7  
( 2 . 5 )

N o n e 1 1

S R/ H i gh / An y ≥  1 1 . 2  
( 1 6 0 )

0 . 3  ( 1 2 ) 2 0 0 0 — QR/
O r d i n ar y/
An y

8 . 0  ( 1 1 5 ) 4 5  ( 1 7 0 ) Fi g 
1 6 . 1 0 . 3 . 1 ( 1 )  

1 6 . 1 0 . 3 . 1 ( 2 )

1

D r y 4 0  ( 1 2 ) 3 3  ( 1 0 ) / 9  
b ar r e l s

N A S R/ H i gh /
U p r i g h t

1 6 . 8  
( 2 4 0 )

0 . 8 5  
( 3 4 . 6 )

2 4 0 0 — N o n e 1

S R/ H i gh /
U p r i g h t

≥  1 1 . 2  
( 1 6 0 )

0 . 3  ( 1 2 ) 2 0 0 0 — QR/
O r d i n ar y/
U p r i gh t

8 . 0  ( 1 1 5 ) 4 5  ( 1 7 0 ) Fi g 
1 6 . 1 0 . 3 . 1 ( 1 )  

1 6 . 1 0 . 3 . 1 ( 2 )

1

O n - E n d We t 3 0  ( 9 . 1 ) 2 5  ( 7 . 6 ) / 5  
b ar r e l s

8  ( 2 . 4 ) S R/
H i gh / An y

≥  1 1 . 2  
( 1 6 0 )

0 . 3  ( 1 2 ) 5 0 0 0 — QR/
O r d i n ar y/
An y

≥  8 . 0  
( 1 1 5 )

6  @  2 5  ( 9 5 )  
[ o n e  

l e ve l ]  1 2  
@  2 5  

( 9 5 )  
[ gr e a te r  

th an  
o n e  

l e ve l ]

Fi g 
1 6 . 1 0 . 3 . 2 ( 1 )  

1 6 . 1 0 . 3 . 2 ( 2 )

1

N o te s :
( 1 )  S e e  1 6 . 5 . 1 . 9  fo r  a b b r e vi a ti o n s .

1 0  ft  ( 3  m )

4  ft  ( 1 . 2  m )

1 0  ft  ( 3  m )

8  i n .  ( 2 0  c m )

7 0 %  O p e nI n - ra c k s p r i n kl e rs

N FI G U RE  1 6 . 1 0 . 3 . 1 ( a)   I n - Rac k  S p ri n kl e r L ayo ut fo r O n - S i d e  Wo o d e n  B ar re l s  ( P l an  Vi e w) .



AU T O M AT I C  F I RE  P RO T E C T I O N  F O R C O N T RO L  ARE AS ,  L I QU I D  S T O RAGE  RO O M S ,  AN D  L I QU I D  WARE H O U S E S 3 0 - 7 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  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 . 2 0 2 4  E d i t i o n

6  i n .
( 1 5  c m )

3 3  ft  ( 1 0  m ) /
9  b a r re l s

3 0  ft  ( 9 . 1  m ) /
8  b a rre l s

I n - ra c k s p r i n kl e rs

N FI G U RE  1 6 . 1 0 . 3 . 1 ( b )   I n - Rac k S p ri n k l e r L ayo u t fo r O n - S i d e  Wo o d e n  B ar re l s  ( E l e vati o n  Vi e w) .



F L AM M AB L E  AN D  C O M B U S T I B L E  L I QU I D S  C O D E3 0 - 7 4

2 0 2 4  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 .

2  D r u m s
a n d

1 0  ft  ( 3  m )
m a x i m u m

1  D r u m
a n d

5  ft  ( 1 . 5  m )
m a x i m u m

2  D r u m s
a n d

1 0  ft  ( 3  m )
m a x i m u m

E l e va t i o n  V i e w

P l a n  V i e w

6  ft  ( 1 . 8  m )
m a x i m u m

8  ft  ( 2 . 4  m )
m a x i m u m

=  I n - ra c k s p r i n kl e rs

N FI G U RE  1 6 . 1 0 . 3 . 2 ( a)   I n - Rac k  S p ri n kl e r L ayo ut fo r S i n gl e - Ro w Rac k  o f O n - E n d  Wo o d e n  B ar re l s .



AU T O M AT I C  F I RE  P RO T E C T I O N  F O R C O N T RO L  ARE AS ,  L I QU I D  S T O RAGE  RO O M S ,  AN D  L I QU I D  WARE H O U S E S 3 0 - 7 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  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 . 2 0 2 4  E d i t i o n

2  D r u m s
a n d

1 0  ft  ( 3  m )
m a x i m u m

1  D r u m
a n d

5  ft  ( 1 . 5  m )
m a x i m u m

2  D r u m s
a n d

1 0  ft  ( 3  m )
m a x i m u m

E l e va t i o n  V i e w

P l a n  V i e w

9  ft  ( 2 . 7  m )
m a x i m u m

8  ft  ( 2 . 4  m )
m a x i m u m

8  ft  ( 2 . 4  m )
m a x i m u m

=  I n - ra c k s p r i n kl e rs

N FI G U RE  1 6 . 1 0 . 3 . 2 ( b )   I n - Rac k S p ri n k l e r L ayo u t fo r D o u b l e - Ro w Rac k o f O n - E n d  Wo o d e n  B ar re l s .



F L AM M AB L E  AN D  C O M B U S T I B L E  L I QU I D S  C O D E3 0 - 7 6

2 0 2 4  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 h ap te r 1 7    P ro c e s s i n g Fac i l i ti e s

1 7 . 1  S c o p e .

1 7 . 1 . 1 *    T h i s  c h ap te r  s h al l  ap p l y wh e r e  th e  p r o c e s s i n g  o f i g n i ti ‐
b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s  i s  th e  p r i n c i p al  ac ti vi ty,
e x c e p t as  c o ve r e d  e l s e wh e r e  i n  th i s  c o d e  o r  i n  o th e r  N F PA

s tan d ar d s .  (See 1 . 5. 3. )

1 7 . 1 . 2    P r o vi s i o n s  o f th i s  c h ap te r  s h a l l  n o t p r o h i b i t th e  u s e  o f
m o vab l e  tan ks  fo r  th e  d i s p e n s i n g  o f i gn i ti b l e  (fammable  o r

c o m b u s ti b l e )  l i q u i d s  i n to  fu e l  ta n ks  o f m o to r i z e d  e q u i p m e n t
o u ts i d e  o n  p r e m i s e s  n o t a c c e s s i b l e  to  th e  p u b l i c ,  wh e r e  s u c h

u s e  h a s  th e  ap p r o va l  o f th e  au th o r i ty h a vi n g j u r i s d i c ti o n .

1 7 . 2  Defnitions  Specifc  to  C h ap te r 1 7 .  ( Re s e r ve d )

1 7 . 3  G e n e ral  Re q u i re m e n ts .

1 7 . 3 . 1 *    I g n i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d  p r o c e s s ‐
i n g o p e r ati o n s  s h a l l  b e  l o c ate d  an d  o p e r ate d  s o  th a t th e y d o

n o t c o n s ti tu te  a signifcant fre  o r  e x p l o s i o n  h az ar d  to  l i fe ,  to
p r o p e r ty o f o th e r s ,  o r  to  i m p o r tan t b u i l d i n gs  o r  fac i l i ti e s  wi th i n

th e  s am e  p l a n t.

1 7 . 3 . 2    Specifc  r e q u i r e m e n ts  s h a l l  d e p e n d  o n  th e  i n h e r e n t
r i s k i n  th e  o p e rati o n s  th e m s e l ve s ,  i n c l u d i n g  th e  i g n i ti b l e  (fam‐
mable  o r  c o m b u s ti b l e )  l i q u i d s  b e i n g p r o c e s s e d ,  o p e r ati n g
te m p e r a tu r e s  an d  p r e s s u r e s ,  a n d  th e  c a p ab i l i ty to  c o n tr o l  an y

i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d  o r  vap o r  r e l e a s e s
o r  fre  i n c i d e n ts  th at c o u l d  o c c u r.

1 7 . 3 . 3    T h e  i n te r r e l a ti o n s h i p  o f th e  m an y fac to r s  i n vo l ve d  s h a l l
b e  b a s e d  o n  g o o d  e n g i n e e r i n g an d  m an ag e m e n t p r ac ti c e s  to
e s tab l i s h  s u i tab l e  p h ys i c a l  an d  o p e r ati n g  r e q u i r e m e n ts .

1 7 . 3 . 4    P r o c e s s  fa c i l i ti e s  s h al l  c o m p l y wi th  th e  a p p l i c ab l e
r e q u i r e m e n ts  fo r  specifc  o p e r ati o n s  s e t fo r th  i n  C h ap te r s  1 8 ,

1 9 ,  2 8 ,  o r  2 9 .

1 7 . 3 . 5    P r o c e s s  fa c i l i ti e s  s h al l  c o m p l y wi th  th e  a p p l i c ab l e
r e q u i r e m e n ts  fo r  p r o c e d u r e s  an d  p r a c ti c e s  fo r  fre  an d  e x p l o ‐

s i o n  p r e ve n ti o n ,  p r o te c ti o n ,  an d  c o n tr o l  s e t fo r th  i n  C h a p te r   6 .

1 7 . 3 . 6    P r o c e s s i n g a n d  h a n d l i n g  o f C l a s s  I I  a n d  C l as s  I I I  l i q u i d s
[ F P  ≥  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  h e ate d  at o r  ab o ve  th e i r  fash  p o i n ts
s h a l l  fo l l o w th e  r e q u i r e m e n ts  fo r  C l as s  I  l i q u i d s  [ F P  <  1 0 0 ° F

( 3 7 . 8 ° C ) ] ,  u n l e s s  an  e n g i n e e r i n g e val u a ti o n  c o n d u c te d  i n
ac c o r d an c e  wi th  C h ap te r  6  justifes  fo l l o wi n g  th e  r e q u i r e m e n ts
fo r  s o m e  o th e r  l i q u i d  c l as s .  (See 6. 4. 1 . 3 and A. 6. 4. 1 . 3. )

1 7 . 3 . 7    Wh e n  a  p r o c e s s  h e a ts  an  i g n i ti b l e  (fammable  o r
c o m b u s ti b l e )  l i q u i d  to  a  te m p e r a tu r e  a t o r  a b o ve  i ts  fash  p o i n t,
th e  fo l l o wi n g s h al l  ap p l y:

( 1 ) T h e  p r o c e s s  ve s s e l  s h a l l  b e  c l o s e d  to  th e  r o o m  i n  wh i c h  i t
i s  l o c ate d  an d  ve n te d  to  th e  o u ts i d e  o f th e  b u i l d i n g .

( 2 ) I f th e  ve s s e l  n e e d s  to  b e  o p e n e d  to  a d d  i n gr e d i e n ts ,  th e
r o o m  ve n ti l ati o n  s h al l  m e e t th e  r e q u i r e m e n ts  o f

S e c ti o n  1 7 . 1 1  a n d  th e  p r o c e s s  h e ati n g  c o n tr o l s  wi l l  b e
i n te r l o c ke d  wi th  th e  ve n ti l ati o n  s u c h  th at th e  p r o c e s s

h e at wi l l  s h u t d o wn  i f th e  ve n ti l ati o n  fa i l s  o r  i s  tu r n e d  o ff.
( 3 ) T h e  p r o c e s s  ve s s e l  s h al l  b e  e q u i p p e d  wi th  an  e x c e s s

te m p e r a tu r e  c o n tr o l  s e t to  l i m i t e x c e s s i ve  h e ati n g  o f th e
i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d  a n d  th e
s u b s e q u e n t r e l e a s e  o f vap o r s .

( 4 ) I f a  h e a t tr an s fe r  m e d i u m  i s  u s e d  to  h e a t th e  i g n i ti b l e
(fammable  o r  c o m b u s ti b l e )  l i q u i d  an d  th e  h e at tr an s fe r
fuid  c a n  h e at th e  i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )
l i q u i d  to  i ts  b o i l i n g  p o i n t o n  fai l u r e  o f th e  p r o c e s s  an d

e x c e s s  te m p e r a tu r e  h e a t c o n tr o l s ,  a  r e d u n d an t e x c e s s
te m p e r a tu r e  c o n tr o l  s h al l  b e  p r o vi d e d .

( 5 ) T h e  e x te n t o f r e q u i r e d  e x p l o s i o n  c o n tr o l  s h a l 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  6 . 4 . 1 . 2 .

1 7 . 4  L o c ati o n  o f P ro c e s s  Ve s s e l s  an d  E q ui p m e n t.

1 7 . 4 . 1    I g n i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d -p r o c e s s i n g
ve s s e l s  an d  e q u i p m e n t s h a l l  b e  l o c ate d  i n  ac c o r d a n c e  wi th  th e
r e q u i r e m e n ts  o f th i s  s e c ti o n .

1 7 . 4 . 2    P r o c e s s i n g ve s s e l s  an d  b u i l d i n g s  c o n ta i n i n g  s u c h
p r o c e s s i n g ve s s e l s  s h a l l  b e  l o c a te d  s o  th at a  fre  i n vo l vi n g th e

ve s s e l s  d o e s  n o t c o n s ti tu te  an  e x p o s u r e  h a z a r d  to  o th e r  o c c u ‐
p an c i e s .

1 7 . 4 . 3 *    T h e  m i n i m u m  d i s ta n c e  o f a  p r o c e s s i n g ve s s e l  to  a
p r o p e r ty l i n e  th at i s  o r  c an  b e  b u i l t u p o n ,  i n c l u d i n g th e  o p p o ‐
s i te  s i d e  o f a p u b l i c  wa y;  to  th e  n e ar e s t s i d e  o f a p u b l i c  wa y;  o r

to  th e  n e ar e s t i m p o r ta n t b u i l d i n g  o n  th e  s am e  p r o p e r ty s h a l l
b e  d e te r m i n e d  b y o n e  o f th e  fo l l o wi n g:

( 1 ) I n  a c c o r d a n c e  wi th  Tab l e  1 7 . 4 . 3
( 2 ) I n  ac c o r d a n c e  wi th  an  e n gi n e e r i n g  e val u a ti o n  o f th e

p r o c e s s ,  fo l l o we d  b y ap p l i c ati o n  o f s o u n d  fre  p r o te c ti o n
a n d  p r o c e s s  e n g i n e e r i n g p r i n c i p l e s

1 7 . 4 . 3 . 1    P r o c e s s i n g ve s s e l s  u s e d  s o l e l y to  p r o c e s s  s tab l e
C l a s s  I I I B  l i q u i d s  [ F P  ≥  2 0 0 ° F  ( 9 3 ° C ) ]  s h al l  b e  l o c a te d  i n
a c c o r d an c e  wi th  Ta b l e  2 2 . 4 . 1 . 5 .

1 7 . 4 . 4    Wh e r e  p r o c e s s  ve s s e l s  a r e  l o c a te d  i n  a  b u i l d i n g  a n d  th e
e x te r i o r  wa l l  fac i n g  th e  e x p o s u r e  ( l i n e  o f a d j o i n i n g p r o p e r ty

th a t i s  o r  c an  b e  b u i l t u p o n  o r  n e ar e s t i m p o r tan t b u i l d i n g  o n
th e  s am e  p r o p e r ty)  i s  gr e a te r  th an  2 5  ft ( 7 . 6  m )  fr o m  th e  e x p o ‐
s u r e  an d  i s  a b l an k wa l l  h avi n g  a  fre  r e s i s ta n c e  r ati n g  o f n o t

l e s s  th a n  2  h o u r s ,  a n y gr e a te r  d i s tan c e s  r e q u i r e d  b y Tab l e
1 7 . 4 . 3  s h al l  b e  p e r m i tte d  to  b e  wai ve d .  I f th e  e x te r i o r  wal l  i s  a
b l an k wal l  h a vi n g a  fre  r e s i s ta n c e  r a ti n g o f n o t l e s s  th an

4  h o u r s ,  a l l  d i s tan c e s  r e q u i r e d  b y Ta b l e  1 7 . 4 . 3  s h al l  b e  p e r m i t‐
te d  to  b e  wa i ve d .

1 7 . 4 . 5    Al l  th e  d i s tan c e s  gi ve n  i n  Tab l e  1 7 . 4 . 3  s h al l  b e  d o u b l e d
wh e r e  p r o te c ti o n  fo r  e x p o s u r e s  i s  n o t p r o vi d e d .

1 7 . 4 . 6 *    I g n i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d -
p r o c e s s i n g  e q u i p m e n t,  s u c h  a s  p u m p s ,  h e a te r s ,  flters,  an d
e x c h an g e r s ,  s h a l l  n o t b e  l o c ate d  c l o s e r  th an  2 5  ft ( 7 . 6  m )  to

p r o p e r ty l i n e s  wh e r e  th e  a d j o i n i n g  p r o p e r ty i s  o r  c an  b e  b u i l t
u p o n  o r  to  th e  n e ar e s t i m p o r ta n t b u i l d i n g o n  th e  s am e  p r o p ‐
e r ty th at i s  n o t a n  i n te g r al  p ar t o f th e  p r o c e s s .  T h i s  s p a c i n g

r e q u i r e m e n t s h a l l  b e  p e r m i tte d  to  b e  wai ve d  wh e r e  e x p o s u r e s
a r e  p r o te c te d  i n  a c c o r d a n c e  wi th  1 7 . 4 . 3 .

•
1 7 . 5  Ac c e s s i b i l i ty.    E a c h  p r o c e s s  u n i t o r  b u i l d i n g  c o n tai n i n g
i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d - p r o c e s s i n g e q u i p ‐
m e n t s h al l  b e  a c c e s s i b l e  fr o m  at l e as t o n e  s i d e  fo r  frefghting
an d  fre  c o n tr o l .

1 7 . 6  C o n s tr u c ti o n  Re q u i re m e n ts .

Δ 1 7 . 6 . 1    P r o c e s s  b u i l d i n gs  o r  s tr u c tu r e s  u s e d  fo r  i g n i ti b l e  (fam‐
mable  o r  c o m b u s ti b l e )  l i q u i d  o p e r a ti o n s  s h al l  b e  c o n s tr u c te d
as  fo l l o ws :

( 1 ) C o n s i s te n t wi th  th e  o p e r a ti o n s  b e i n g  c o n d u c te d  a n d  wi th
th e  c l a s s e s  o f l i q u i d s  h a n d l e d

( 2 ) To  m i n i m u m  Typ e  I I  ( 0 0 0 )  c o n s tr u c ti o n ,  as  defned  i n
NFPA  5000

( 3 ) I n  ac c o r d a n c e  wi th  Tab l e  1 7 . 6 . 1



P RO C E S S I N G FAC I L I T I E S 3 0 - 7 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  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 . 2 0 2 4  E d i t i o n

Δ Tab l e   1 7 . 4 . 3  L o c ati o n  o f P ro c e s s  Ve s s e l s  wi th  Re s p e c t to  P ro p e r ty L i n e s ,  P u b l i c  Ways ,  an d  th e
N e are s t I m p o r tan t B u i l d i n g o n  th e  S am e  P ro p e r ty — P ro te c ti o n  fo r E x p o s u re s  I s  P ro vi d e d

  M i n i m u m  D i s tan c e  ( ft)

Ve s s e l  M ax i m u m
O p e rati n g L i q u i d

C ap ac i ty
( gal )

Fro m  P ro p e r ty L i n e  th at I s  o r
C an  B e  B ui l t up o n ,

I n c l u d i n g O p p o s i te  S i d e  o f
P u b l i c  Way  

Fro m  N e are s t S i d e  o f An y
P ub l i c  Way o r fro m

N e are s t I m p o r tan t B u i l d i n g o n
S am e  P ro p e r ty th at

I s  N o t an  I n te gral  P ar t  o f th e
P ro c e s s

E m e rge n c y
Re l i e f*   E m e rge n c y Re l i e f*

N o t O ve r
2 . 5   p s i

O ve r
2 . 5   p s i  

N o t O ve r
2 . 5   p s i

O ve r
2 . 5   p s i

2 7 5  o r  l e s s 5 2 5 5 2 5
2 7 6  to  7 5 0 1 0 2 5 5 2 5

7 5 1  to  1 2 , 0 0 0 1 5 2 5 5 2 5
1 2 , 0 0 1  to  3 0 , 0 0 0 2 0 3 0 5 2 5
3 0 , 0 0 1  to  5 0 , 0 0 0 3 0 4 5 1 0 2 5

5 0 , 0 0 1  to  1 0 0 , 0 0 0 5 0 7 5 1 5 2 5
O ve r  1 0 0 , 0 0 0 8 0 1 2 0 2 5 4 0

F o r  S I  u n i ts ,  1   g a l  =  3 . 8   L ;  1   ft =  0 . 3   m ;  1   p s i  =  a g a u g e  p r e s s u r e  o f 6 . 9   kP a .
N o te :  D o u b l e  a l l  o f a b o ve  d i s tan c e s  wh e r e  p r o te c ti o n  fo r  e x p o s u r e s  i s  n o t p r o vi d e d .
* Ga u g e  p r e s s u r e .

Δ Tab l e   1 7 . 6 . 1  M i n i m u m  S e p arati o n  D i s tan c e s  fo r B u i l d i n gs  o r S tr u c ture s  U s e d  fo r I gn i ti b l e
( Fl am m ab l e  o r C o m b u s ti b l e )  L i q ui d  H an d l i n g an d  O p e rati o n s

   
M i n i m u m  S e p arati o n

D i s tan c e  ( ft)

L i q u i d  C l as s

M i n i m um
Typ e  o f

C o n s tr uc ti o n *

To  S tre e t,
Al l e y,  o r

P u b l i c  Way

To  Ad j ac e n t
P ro p e r ty

L i n e  th at I s
o r C an  B e

B u i l t U p o n

C l a s s   I  l i q u i d s  [ F P  <  1 0 0 ° F  
( 3 7 . 8 ° C ) ] ;  l i q u i d s  o f a n y c l a s s  
h e ate d  ab o ve  th e i r  fash  p o i n ts †

I I  ( 2 2 2 ) 5 1 0
I I  ( 1 1 1 ) 5 2 5
I I  ( 0 0 0 ) 1 0 5 0

   
C l a s s   I I  l i q u i d s  [ 1 0 0 ° F  ( 3 7 . 8 ° C )  ≤  

F P  <  1 4 0 ° F  ( 6 0 ° C ) ]
I I  ( 1 1 1 ) 5 1 0
I I  ( 0 0 0 ) 5 2 5

C l a s s   I I I  [ F P  ≥  1 4 0 ° F  ( 6 0 ° C ) ] I I  ( 0 0 0 ) 5 1 0

F o r  S I  u n i ts ,  1   ft =  0 . 3   m .
N o te :  D i s ta n c e s  a p p l y to  p r o p e r ti e s  th a t h a ve  p r o te c ti o n  fo r  e x p o s u r e s ,  as  defned  i n  th i s  c o d e .  I f th e r e  ar e
e x p o s u r e s  fo r  wh i c h  p r o te c ti o n  d o e s  n o t e x i s t,  th e  d i s ta n c e s  s h o u l d  b e  d o u b l e d ,  i n  a c c o r d an c e  wi th  1 7 . 6 . 3 .
* C o n s tr u c ti o n  typ e s  a r e  defned  i n  N F PA  2 2 0 .
† F o r  s ta b l e  l i q u i d s  o f a n y c l a s s  h e ate d  a b o ve  th e i r  fash  p o i n ts ,  s e e  6 . 4 . 1 . 3  a n d  A. 6 . 4 . 1 . 3 .
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2 0 2 4  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 .

1 7 . 6 . 2    C o n s tr u c ti o n  typ e s  s h al l  b e  as  defned  i n  NFPA  5000.

1 7 . 6 . 3    Wh e r e  p r o te c ti o n  fo r  e x p o s u r e s  i s  n o t p r o vi d e d ,  th e
ap p l i c a b l e  d i s tan c e s  gi ve n  i n  Tab l e  1 7 . 6 . 1  s h al l  b e  d o u b l e d .

1 7 . 6 . 4    F o r  b u i l d i n gs  o r  s tr u c tu r e s  th at a r e  n o t p r o vi d e d  wi th
ap p r o ve d  a u to m a ti c  s p r i n kl e r  p r o te c ti o n ,  th e  s e p a r ati o n  d i s tan ‐
c e s  o th e r wi s e  r e q u i r e d  b y Tab l e  1 7 . 6 . 1  s h al l  b e  d e te r m i n e d  b y
an  e n g i n e e r i n g  e val u ati o n  o f th e  p r o c e s s ,  b u t s h al l  n o t b e  l e s s
th a n  th e  s e p ar a ti o n  d i s tan c e s  r e q u i r e d  b y Tab l e  1 7 . 4 . 3 .

1 7 . 6 . 5    B u i l d i n gs  o r  s tr u c tu r e s  u s e d  s o l e l y fo r  b l e n d i n g ,
m i x i n g,  o r  d i s p e n s i n g o f C l as s  I I I B  l i q u i d s  [ F P  ≥  2 0 0 ° F  ( 9 3 ° C ) ]
at te m p e r atu r e s  b e l o w th e i r  fash  p o i n ts  s h al l  b e  p e r m i tte d  to
b e  c o n s tr u c te d  o f c o m b u s ti b l e  c o n s tr u c ti o n ,  s u b j e c t to  th e
ap p r o va l  o f 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 7 . 6 . 6    B u i l d i n gs  o r  s tr u c tu r e s  u s e d  fo r  p r o c e s s i n g o r  h a n d l i n g
o f i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s  wh e r e  th e
q u an ti ti e s  o f i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s  d o
n o t e x c e e d  3 6 0  ga l  ( 1 3 6 0  L )  o f C l a s s  I  a n d  C l a s s  I I  l i q u i d s  [ F P  <
1 4 0 ° F  ( 6 0 ° C ) ]  a n d  7 2 0  g al  ( 2 7 2 5  L )  o f C l as s  I I I A l i q u i d s  [ 1 4 0 ° F
( 6 0 ° C )  ≤  F P  <  2 0 0 ° F  ( 9 3 ° C ) ]  s h al l  b e  p e r m i tte d  to  b e  c o n s tr u c ‐
te d  o f c o m b u s ti b l e  c o n s tr u c ti o n ,  s u b j e c t to  th e  ap p r o va l  o f th e
au th o r i ty h a vi n g j u r i s d i c ti o n .

1 7 . 6 . 7    B u i l d i n gs  o r  s tr u c tu r e s  u s e d  fo r  p r o c e s s i n g o r  h a n d l i n g
o f i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s  p r o te c te d  wi th
au to m ati c  s p r i n kl e r s  o r  e q u i val e n t fre  p r o te c ti o n  s ys te m s  s h a l l
b e  p e r m i tte d  to  b e  c o n s tr u c te d  o f c o m b u s ti b l e  c o n s tr u c ti o n ,
s u b j e c t to  th e  a p p r o val  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 .

1 7 . 6 . 8 *    L o ad - b e a r i n g  b u i l d i n g s u p p o r ts  an d  l o a d -b e ar i n g
s u p p o r ts  o f ve s s e l s  an d  e q u i p m e n t c ap ab l e  o f r e l e a s i n g  q u an ti ‐
ti e s  o f i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s  th at c o u l d
re s u l t i n  a fre  c ap a b l e  o f c au s i n g s u b s ta n ti al  p r o p e r ty d a m a ge
s h a l l  b e  p r o te c te d  b y o n e  o r  m o r e  o f th e  fo l l o wi n g :

( 1 ) D r ai n ag e  to  a s a fe  l o c ati o n  to  p r e ve n t i gn i ti b l e  (famma‐
ble  o r  c o m b u s ti b l e )  l i q u i d s  fr o m  a c c u m u l a ti n g u n d e r
ve s s e l s  o r  e q u i p m e n t o r  ar o u n d  l o ad -b e ar i n g s u p p o r ts

( 2 ) F i r e -r e s i s ti ve  c o n s tr u c ti o n
( 3 ) F i r e -r e s i s tan t p r o te c ti ve  c o a ti n gs  o r  s ys te m s
( 4 ) Wate r  s p r a y s ys te m s  d e s i g n e d  an d  i n s tal l e d  i n  ac c o r d a n c e

wi th  N F PA  1 5
( 5 ) O th e r  a l te r n ate  m e an s  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

1 7 . 6 . 9    C l a s s  I  l i q u i d s  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  s h al l  n o t b e
h an d l e d  o r  u s e d  i n  b as e m e n ts .

1 7 . 6 . 9 . 1    Wh e r e  C l as s  I  l i q u i d s  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  ar e
h an d l e d  o r  u s e d  ab o ve  gr a d e  wi th i n  b u i l d i n g s  wi th  b a s e m e n ts
o r  c l o s e d  p i ts  i n to  wh i c h  fammable  va p o r s  c a n  tr a ve l ,  s u c h
b e l o wgr a d e  a r e as  s h al l  b e  p r o vi d e d  wi th  m e c h an i c a l  ve n ti l a ti o n
d e s i g n e d  to  p r e ve n t th e  ac c u m u l ati o n  o f fammable  vap o r s .

1 7 . 6 . 9 . 2    M e an s  s h a l l  b e  p r o vi d e d  to  p r e ve n t i g n i ti b l e  (famma‐
ble  o r  c o m b u s ti b l e )  l i q u i d  s p i l l s  fr o m  r u n n i n g  i n to  b as e m e n ts .

1 7 . 6 . 1 0 *    S m o ke  a n d  h e at ve n ti n g  s h a l l  b e  p e r m i tte d  to  b e
u s e d  wh e r e  i t as s i s ts  a c c e s s  fo r  frefghting.

1 7 . 6 . 1 1 *    Ar e as  s h a l l  h ave  e x i t fac i l i ti e s  ar r an g e d  to  p r e ve n t
o c c u p an ts  fr o m  b e i n g tr ap p e d  i n  th e  e ve n t o f fre.

1 7 . 6 . 1 1 . 1    E x i ts  s h a l l  n o t b e  e x p o s e d  b y th e  d r ai n a ge  fa c i l i ti e s
d e s c r i b e d  i n  S e c ti o n   1 7 . 1 0 .

1 7 . 6 . 1 2    Ai s l e s  s h al l  b e  m a i n tai n e d  fo r  u n o b s tr u c te d  m o ve ‐
m e n t o f p e r s o n n e l  a n d  fre  p r o te c ti o n  e q u i p m e n t.

Δ 1 7 . 6 . 1 3    I n d o o r  a r e as  wh e r e  C l as s  I A l i q u i d s  [ F P  <  7 3 ° F
( 2 2 . 8 ° C )  an d  B P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  o r  o th e r  l i q u i d s  i n te n ti o n ‐

a l l y h e a te d  to  o r  ab o ve  th e i r  B P  a r e  i n  u s e  s h al l  b e  d e s i gn e d  to
d i r e c t fame,  c o m b u s ti o n  ga s e s ,  a n d  p r e s s u r e s  r e s u l ti n g  fr o m  a
defagration  a way fr o m  i m p o r tan t b u i l d i n g s  o r  o c c u p i e d  ar e a s

th r o u g h  th e  u s e  o f d am ag e -l i m i ti n g  c o n s tr u c ti o n  i n  ac c o r d a n c e
wi th  N F PA  6 8 .

1 7 . 6 . 1 3 . 1    T h e  d am ag e -l i m i ti n g  c o n s tr u c ti o n  d e s i gn  s h a l l  b e
b o th  o f th e  fo l l o wi n g (see 9. 1 6. 1 ):

( 1 ) I n  ac c o r d a n c e  wi th  r e c o gn i z e d  s tan d ar d s
( 2 ) 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

•
Δ 1 7 . 7 *  Fi re  P ro te c ti o n .

N 1 7 . 7 . 1  I n te ri o r.

N 1 7 . 7 . 1 . 1    A h az ar d  a n al ys i s  s h a l l  b e  p e r fo r m e d  i n  a c c o r d a n c e
wi th  S e c ti o n  6 . 4  to  d e te r m i n e  th e  fa c i l i ty’ s  fxed  fre  p r o te c ti o n

s ys te m s .

N 1 7 . 7 . 1 . 1 . 1    Wh e r e  r e q u i r e d  b y th e  AH J ,  o r  i n d i c a te d  b y th e
h az ar d  an al ys i s ,  a u to m a ti c  s p r i n kl e r  p r o te c ti o n  s h al l  b e  p r o vi ‐
d e d  i n  a c c o r d an c e  wi th  th e  r e q u i r e m e n ts  i n  1 7 . 7 . 1 . 1 . 1 . 1  an d

1 7 . 7 . 1 . 1 . 1 . 2 .

N 1 7 . 7 . 1 . 1 . 1 . 1    T h e  d e m a n d  ar e a  s h al l  b e  b as e d  o n  th e  c r e d i b l e
a r e a o f s p i l l  d e te r m i n e d  i n  th e  h a z a r d  an a l ys i s .

N 1 7 . 7 . 1 . 1 . 1 . 2    Ar e as  th a t h a ve  c h e m i c al s  i n c o m p ati b l e  wi th
wate r  s h a l l  b e  p r o vi d e d  wi th  an  al te r n a ti ve  fre  e x ti n g u i s h i n g

s ys te m  as  d e te r m i n e d  i n  th e  h az ar d  an al ys i s .

N 1 7 . 7 . 2  E x te ri o r.    A h az ar d  a n al ys i s  s h a l l  b e  p e r fo r m e d  i n
ac c o r d an c e  wi th  S e c ti o n  6 . 4  to  d e te r m i n e  th e  e x te r i o r  fre
p r o te c ti o n  s ys te m  r e q u i r e m e n ts .

Δ 1 7 . 8 *  E m e rge n c y C o n tro l  S ys te m s .

1 7 . 9  E l e c tri c al  S ys te m s .    E l e c tr i c al  wi r i n g  a n d  e l e c tr i c al  u ti l i z a‐
ti o n  e q u i p m e n t s h a l l  c o m p l y wi th  C h a p te r   7 .

1 7 . 1 0  C o n tai n m e n t,  D rai n age ,  an d  S p i l l  C o n tro l .

1 7 . 1 0 . 1    A fac i l i ty s h al l  b e  d e s i g n e d  a n d  o p e r ate d  to  p r e ve n t
th e  d i s c h ar g e  o f i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s

to  p u b l i c  wate r ways ,  p u b l i c  s e we r s ,  o r  ad j o i n i n g  p r o p e r ty.

1 7 . 1 0 . 2    Wh e r e  s p i l l  c o n tr o l  i s  u s e d ,  i t s h a l l  c o m p l y wi th  th e
r e q u i r e m e n ts  o f S e c ti o n  6 . 1 2  an d  an y ad d i ti o n al  r e q u i r e m e n ts

o f th i s  s e c ti o n .

1 7 . 1 0 . 3 *    Wh e r e  c o n tai n m e n t i s  u s e d ,  i t s h al l  c o m p l y wi th  th e
r e q u i r e m e n ts  o f S e c ti o n  6 . 1 2 ,  a n d  a n y a d d i ti o n al  r e q u i r e m e n ts
o f th i s  s e c ti o n .

N 1 7 . 1 0 . 4    Wh e r e  u s e d ,  d r ai n ag e  s h a l l  c o m p l y wi th  S e c ti o n   6 . 1 2 .

N 1 7 . 1 0 . 5    Wh e r e  o n l y C l as s  I I I B  l i q u i d s  [ F P  ≥  2 0 0 ° F  ( 9 3 ° C ) ]  a r e
h an d l e d ,  s p i l l  c o n tr o l ,  s e c o n d ar y c o n tai n m e n t,  a n d  d r ai n ag e

s h a l l  n o t b e  r e q u i r e d .

N 1 7 . 1 0 . 6    Wh e r e  o n l y u n s atu r ate d  p o l ye s te r  r e s i n s  ( U P Rs )
c o n tai n i n g n o t m o r e  th an  5 0  p e r c e n t b y we i g h t o f C l as s  I C ,

C l a s s  I I ,  o r  C l as s  I I I A l i q u i d  [ 7 3 ° F  ( 2 2 . 8 ° C )  ≤  F P  <  2 0 0 ° F
( 9 3 ° C ) ]  c o n s ti tu e n ts  ar e  h an d l e d  an d  ar e  p r o te c te d  i n  a c c o r d ‐

a n c e  wi th  1 6 . 5 . 3 . 1 1 ,  s p i l l  c o n tr o l ,  s e c o n d ar y c o n tai n m e n t,  an d
d r ai n ag e  s h a l l  n o t b e  r e q u i r e d .
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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 . 2 0 2 4  E d i t i o n

1 7 . 1 1  Ve n ti l ati o n .

1 7 . 1 1 . 1    E n c l o s e d  p r o c e s s i n g a r e as  h an d l i n g  o r  u s i n g C l as s  I
l i q u i d s  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ] ,  o r  C l a s s  I I  o r  C l a s s  I I I  l i q u i d s  [ F P

≥  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  h e ate d  to  te m p e r a tu r e s  at o r  ab o ve  th e i r  F P,
s h a l l  b e  ve n ti l ate d  at a r ate  suffcient to  m ai n tai n  th e  c o n c e n ‐

tr ati o n  o f vap o r s  wi th i n  th e  ar e a  at o r  b e l o w 2 5  p e r c e n t o f th e
l o we r  fammable  l i m i t ( L F L ) .  C o m p l i an c e  wi th  1 7 . 1 1 . 2  th r o u g h
1 7 . 1 1 . 1 0  s h al l  b e  d e e m e d  as  m e e ti n g th e  r e q u i r e m e n ts  o f th i s

s e c ti o n .

1 7 . 1 1 . 2 *    Ve n ti l ati o n  r e q u i r e m e n ts  s h al l  b e  confrmed  b y o n e
o f th e  fo l l o wi n g:

( 1 ) C al c u l a ti o n s  b a s e d  o n  th e  a n ti c i p a te d  fu gi ti ve  e m i s s i o n s
(see Annex  H for calculation method).

( 2 ) S am p l i n g  o f th e  ac tu al  va p o r  c o n c e n tr ati o n  u n d e r
n o r m a l  o p e r ati n g  c o n d i ti o n s .  S am p l i n g  s h a l l  b e  c o n d u c ‐
te d  a t a  5  ft ( 1 . 5  m )  r ad i u s  fr o m  e ac h  p o te n ti al  vap o r

s o u r c e  e x te n d i n g  to  o r  to war d  th e  b o tto m  a n d  th e  to p  o f
th e  e n c l o s e d  p r o c e s s i n g  a r e a.  T h e  va p o r  c o n c e n tr a ti o n

u s e d  to  d e te r m i n e  th e  r e q u i r e d  ve n ti l ati o n  r a te  s h a l l  b e
th e  h i g h e s t m e a s u r e d  c o n c e n tr ati o n  d u r i n g th e  s am p l i n g

p r o c e d u r e .

1 7 . 1 1 . 3    A ve n ti l ati o n  r ate  o f n o t l e s s  th an  1  ft3 / m i n / ft2

( 0 . 3  m 3 / m i n / m 2 )  o f s o l i d  foor  ar e a s h al l  b e  c o n s i d e r e d  a s
m e e ti n g  th e  r e q u i r e m e n ts  o f 1 7 . 1 1 . 1 .

1 7 . 1 1 . 4    Ve n ti l a ti o n  s h a l l  b e  ac c o m p l i s h e d  b y m e c h a n i c al  o r
n a tu r al  m e a n s .

1 7 . 1 1 . 5    E x h au s t ve n ti l ati o n  d i s c h ar g e  s h al l  b e  to  a  s afe  l o c a‐
ti o n  o u ts i d e  th e  b u i l d i n g .

1 7 . 1 1 . 6    Re c i r c u l ati o n  o f th e  e x h au s t a i r  s h a l l  b e  p e r m i tte d
o n l y wh e n  i t i s  m o n i to r e d  c o n ti n u o u s l y u s i n g  a fa i l -s afe  s ys te m
th at i s  d e s i gn e d  to  au to m ati c a l l y s o u n d  a n  al a r m ,  s to p  r e c i r c u ‐

l ati o n ,  an d  p r o vi d e  fu l l  e x h a u s t to  th e  o u ts i d e  i n  th e  e ve n t th at
vap o r –ai r  m i x tu re s  i n  c o n c e n tr ati o n s  o ve r  o n e -fo u r th  o f th e
l o we r  fammable  l i m i t ar e  d e te c te d .

1 7 . 1 1 . 7 *    P r o vi s i o n  s h a l l  b e  m a d e  fo r  i n tr o d u c ti o n  o f m a ke - u p
a i r  i n  s u c h  a m an n e r  a s  to  a vo i d  s h o r t-c i r c u i ti n g  th e  ve n ti l ati o n .

1 7 . 1 1 . 8    Ve n ti l ati o n  s h a l l  b e  a r r an g e d  to  i n c l u d e  a l l  foor  ar e a s
o r  p i ts  wh e r e  fammable  vap o r s  c an  c o l l e c t.

1 7 . 1 1 . 9    L o c a l  o r s p o t ve n ti l ati o n  to  c o n tr o l  s p e c i a l  fre  o r
h e a l th  h a z a r d s ,  i f p r o vi d e d ,  s h a l l  b e  p e r m i tte d  to  b e  u ti l i z e d  fo r

u p  to  7 5   p e r c e n t o f th e  r e q u i r e d  ve n ti l a ti o n .

1 7 . 1 1 . 1 0    Wh e r e  e q u i p m e n t s u c h  as  d i s p e n s i n g s tati o n s ,  o p e n
c e n tr i fu g e s ,  p l ate  an d  fr am e  flters,  a n d  o p e n  va c u u m  flters  i s

u s e d  i n  a  b u i l d i n g ,  th e  e q u i p m e n t an d  ve n ti l a ti o n  o f th e  b u i l d ‐
i n g s h a l l  b e  d e s i g n e d  to  l i m i t fammable  va p o r –ai r  m i x tu r e s

u n d e r  n o r m al  o p e r ati n g  c o n d i ti o n s  to  th e  i n te r i o r  o f e q u i p ‐
m e n t an d  to  n o t m o r e  th a n  5  ft ( 1 . 5  m )  fr o m  e q u i p m e n t th a t
e x p o s e s  C l a s s  I  l i q u i d s  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  to  th e  ai r.

1 7 . 1 1 . 1 1    T h e  m e c h an i c a l  ve n ti l ati o n  s ys te m  fo r  p r o c e s s i n g
a r e as  s h al l  b e  d e s i gn e d  to  p r o vi d e  a n  al ar m  notifcation  u p o n

l o s s  o f airfow.

Δ 1 7 . 1 2  E x p l o s i o n  C o n tro l .    T h e  e x te n t o f r e q u i r e d  e x p l o s i o n
c o n tr o l  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  6 . 4 . 1 . 2 . 3 .

1 7 . 1 3  P ro c e s s  S tr u c ture s .  ( Re s e r ve d )

1 7 . 1 4 *  P ro c e s s  E q u i p m e n t an d  Ve s s e l s .    E q u i p m e n t s h a l l  b e
d e s i g n e d  an d  ar r an g e d  to  p r e ve n t th e  u n i n te n ti o n a l  e s c ap e  o f

i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s  a n d  va p o r s  an d  to
m i n i m i z e  th e  q u an ti ty e s c a p i n g i n  th e  e ve n t o f a c c i d e n tal

r e l e as e .

1 7 . 1 5  M an age m e n t o f O p e rati o n s  H az ard s .

Δ 1 7 . 1 5 . 1 *    T h i s  s e c ti o n  s h a l l  ap p l y to  th e  m an a ge m e n t m e th o d ‐
o l o gy u s e d  to  i d e n ti fy,  e val u ate ,  a n d  c o n tr o l  th e  h az ar d s
i n vo l ve d  i n  p r o c e s s i n g an d  h a n d l i n g  o f i gn i ti b l e  (fammable  o r

c o m b u s ti b l e )  l i q u i d s .

1 7 . 1 5 . 2    O p e r a ti o n s  i n vo l vi n g  i gn i ti b l e  (fammable  o r  c o m b u s ‐
ti b l e )  l i q u i d s  s h al l  b e  r e vi e we d  to  e n s u r e  th a t fre  a n d  e x p l o ‐

s i o n  h az ar d s  r e s u l ti n g  fr o m  l o s s  o f c o n tai n m e n t o f l i q u i d s  a r e
p r o vi d e d  wi th  c o r r e s p o n d i n g  fre  p r e ve n ti o n  an d  e m e r ge n c y

a c ti o n  p l an s  i n  a c c o r d a n c e  wi th  6 . 4 . 1 .
•
Δ 1 7 . 1 5 . 3    T h e  e x te n t o f fre  an d  e x p l o s i o n  p r e ve n ti o n  a n d  r i s k

c o n tr o l  th a t i s  p r o vi d e d  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
6 . 4 . 1 . 2 . 3 .

Δ 1 7 . 1 5 . 4    A wr i tte n  e m e r g e n c y ac ti o n  p l an  th at i s  c o n s i s te n t
wi th  avai l ab l e  e q u i p m e n t an d  p e r s o n n e l  s h al l  b e  e s tab l i s h e d  to
r e s p o n d  to  fres  a n d  r e l ate d  e m e r g e n c i e s ,  i n  a c c o r d a n c e  wi th

S e c ti o n   6 . 8 .

Δ 1 7 . 1 5 . 5    T h e  fre  h az ar d s  m an ag e m e n t r e vi e w c o n d u c te d  i n
ac c o r d an c e  wi th  S e c ti o n  1 7 . 1 5  s h a l l  b e  r e p e a te d  i n  a c c o r d a n c e

wi th  th e  r e q u i r e m e n ts  o f 6 . 4 . 2 .
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C h ap te r 1 8    D i s p e n s i n g,  H an d l i n g,  Tran s fe r,  an d  U s e  o f
I gn i ti b l e  ( Fl am m ab l e  o r C o m b u s ti b l e )  L i q u i d s

1 8 . 1  S c o p e .    T h i s  c h ap te r  a p p l i e s  wh e r e  i gn i ti b l e  (fammable
o r  c o m b u s ti b l e )  l i q u i d s  ar e  h an d l e d ,  d i s p e n s e d ,  tr a n s fe r r e d ,  o r
u s e d ,  i n c l u d i n g i n  p r o c e s s  ar e as .

1 8 . 2  Defnitions  Specifc  to  C h ap te r 1 8 .  ( Re s e r ve d )

Δ 1 8 . 3  G e n e ral  Re q u i re m e n ts .

N 1 8 . 3 . 1    Ro o m s  fo r  i g n i ti b l e  l i q u i d  h a n d l i n g,  d i s p e n s i n g,  tr a n s ‐
fe r,  o r  u s e  s h a l l  b e  d e s i g n e d  i n  a c c o r d a n c e  wi th  th e  a p p l i c ab l e

r e q u i r e m e n ts  o f C h a p te r  1 7  a n d  C h ap te r  1 8 ,  u n l e s s  an  e n g i ‐
n e e r i n g  e val u ati o n  o f fre  a n d  e x p l o s i o n  h a z a r d s  c o n d u c te d  i n
ac c o r d an c e  wi th  6 . 4 . 1 . 2  justifes  a d i ffe r e n t l e ve l  o f p r o te c ti o n .

N 1 8 . 3 . 2    P r o c e s s i n g an d  h an d l i n g  o f C l a s s  I I  a n d  C l a s s  I I I  l i q u i d s
[ F P  ≥  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  h e ate d  at o r  ab o ve  th e i r  F P  s h al l  fo l l o w

th e  r e q u i r e m e n ts  fo r  C l a s s  I  l i q u i d s  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ] ,
u n l e s s  a n  e n gi n e e r i n g  e val u ati o n  c o n d u c te d  i n  a c c o r d a n c e
wi th  C h a p te r  6  justifes  fo l l o wi n g  th e  r e q u i r e m e n ts  fo r  s o m e

o th e r  l i q u i d  c l a s s .  (See 6. 4. 1 . 3 and A. 6. 4. 1 . 3. )

1 8 . 4  D i s p e n s i n g,  H an d l i n g,  Tran s fe r,  an d  U s e .

1 8 . 4 . 1    C l as s  I  l i q u i d s  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  s h al l  b e  ke p t i n
c l o s e d  tan ks  o r  c o n ta i n e r s  wh e n  n o t ac tu a l l y i n  u s e .  C l as s   I I  an d
C l a s s  I I I  l i q u i d s  [ F P  ≥  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  s h a l l  b e  ke p t i n  c l o s e d

ta n ks  o r  c o n ta i n e r s  wh e n  n o t a c tu a l l y i n  u s e  wh e n  th e  am b i e n t
o r  p r o c e s s  te m p e r a tu r e  i s  at o r  ab o ve  th e i r  F P.

1 8 . 4 . 2    Wh e r e  i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s  ar e
u s e d  o r  h a n d l e d ,  p r o vi s i o n s  s h al l  b e  m a d e  to  p r o m p tl y an d
s a fe l y m i ti g ate  an d  d i s p o s e  o f l e a ka ge  o r  s p i l l s .

1 8 . 4 . 3    C l as s  I  l i q u i d s  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  s h al l  n o t b e  u s e d
o u ts i d e  c l o s e d  s ys te m s  wh e r e  th e r e  ar e  o p e n  fames  o r  o th e r

i gn i ti o n  s o u r c e s  wi th i n  th e  classifed  a r e as  s e t fo r th  i n  C h a p ‐
te r   7 .

1 8 . 4 . 4    Tr a n s fe r  o f i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )
l i q u i d s  a m o n g  ve s s e l s ,  c o n ta i n e r s ,  ta n ks ,  an d  p i p i n g  s ys te m s  b y
m e an s  o f ai r  o r  i n e r t ga s  p r e s s u r e  s h a l l  b e  p e r m i tte d  o n l y

u n d e r  al l  o f th e  fo l l o wi n g  c o n d i ti o n s :

( 1 ) T h e  ve s s e l s ,  c o n ta i n e r s ,  ta n ks ,  a n d  p i p i n g s ys te m s  s h a l l  b e
d e s i g n e d  fo r  s u c h  p r e s s u r i z e d  tr an s fe r  an d  s h al l  b e  c ap a‐

b l e  o f wi th s ta n d i n g th e  a n ti c i p a te d  o p e r ati n g  p r e s s u r e .
( 2 ) S a fe ty a n d  o p e r a ti n g c o n tr o l s ,  i n c l u d i n g  p r e s s u r e -r e l i e f

d e vi c e s ,  s h a l l  b e  p r o vi d e d  to  p r e ve n t o ve r p r e s s u r e  o f an y
p ar t o f th e  s ys te m .

( 3 ) O n l y i n e r t g as  s h al l  b e  u s e d  to  tr a n s fe r  C l a s s  I  l i q u i d s  [ F P
<  1 0 0 ° F  ( 3 7 . 8 ° C ) ] .  O n l y i n e r t g as  s h a l l  b e  u s e d  to  tr an s fe r

C l a s s  I I  an d  C l a s s  I I I  l i q u i d s  [ F P  ≥  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  th at
ar e  h e ate d  ab o ve  th e i r  F P.

1 8 . 4 . 4 . 1    D i s p e n s i n g o f C l as s  I  l i q u i d s  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]
fr o m  a c o n ta i n e r  b y m e a n s  o f a i r  s h al l  b e  p e r m i tte d  u n d e r  th e

fo l l o wi n g  c o n d i ti o n s :

( 1 ) T h e  p r e s s u r e  s h al l  b e  g e n e r ate d  b y m e a n s  o f a  l i s te d
h an d - o p e r ate d  d e vi c e .

( 2 ) P r e s s u r e  s h a l l  n o t e x c e e d  a ga u g e  p r e s s u r e  o f 6  p s i
( 4 1   kP a)  a n d  p r e s s u r e  r e l i e f s h al l  b e  p r o vi d e d .

( 3 ) T h e  c o n ta i n e r  s h al l  n o t e x c e e d  1 1 9  ga l  ( 4 5 0  L )  an d  s h a l l
b e  c ap ab l e  o f wi th s tan d i n g th e  m ax i m u m  p r e s s u r e  ge n e r ‐
a te d  b y th e  d e vi c e .

( 4 ) T h e  d e vi c e  s h al l  b e  b o n d e d  an d  g r o u n d e d  o r  s h al l  b e
d e m o n s tr ate d  as  n o t b e i n g  c a p a b l e  o f ge n e r a ti n g a s ta ti c
c h a r ge  u n d e r  an y o p e r ati n g  c o n d i ti o n

( 5 ) T h e  d e vi c e  s h al l  b e  c o n s tr u c te d  o f m ate r i al  c o m p ati b l e
wi th  th e  i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d

d i s p e n s e d .

1 8 . 4 . 5    P o s i ti ve  d i s p l a c e m e n t p u m p s  s h a l l  b e  p r o vi d e d  wi th
p r e s s u r e  r e l i e f th at d i s c h ar g e s  b ac k to  th e  tan k,  p u m p  s u c ti o n ,

o r  o th e r  s u i ta b l e  l o c ati o n  o r  s h al l  b e  p r o vi d e d  wi th  i n te r l o c ks
to  p r e ve n t o ve r p r e s s u r e .

1 8 . 4 . 6    P i p i n g ,  val ve s ,  an d  fttings  s h al l  m e e t th e  r e q u i r e m e n ts
o f C h a p te r   2 7 .

1 8 . 4 . 7    Ap p r o ve d  h o s e  s h a l l  b e  p e r m i tte d  to  b e  u s e d  at tr an s fe r
s tati o n s .

1 8 . 4 . 8 *    T h e  s tag i n g  o f i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )
l i q u i d s  i n  c o n tai n e r s ,  i n te r m e d i ate  b u l k c o n ta i n e r s ,  an d  p o r ta‐

b l e  tan ks  s h a l l  b e  l i m i te d  to  th e  fo l l o wi n g :

( 1 ) C o n ta i n e r s ,  i n te r m e d i ate  b u l k c o n tai n e r s ,  an d  p o r tab l e
tan ks  th a t ar e  i n  u s e

( 2 ) C o n ta i n e r s ,  i n te r m e d i ate  b u l k c o n tai n e r s ,  an d  p o r tab l e
ta n ks  th a t we r e  flled  d u r i n g  a s i n g l e  s h i ft

( 3 ) C o n ta i n e r s ,  i n te r m e d i ate  b u l k c o n tai n e r s ,  an d  p o r tab l e
ta n ks  n e e d e d  to  s u p p l y th e  p r o c e s s  fo r  o n e  c o n ti n u o u s

2 4 -h o u r  p e r i o d
( 4 ) C o n ta i n e r s ,  i n te r m e d i ate  b u l k c o n tai n e r s ,  an d  p o r tab l e

tan ks  th a t ar e  s to r e d  i n  ac c o r d an c e  wi th  C h a p te r   9

1 8 . 4 . 9    C l as s  I ,  C l a s s  I I ,  o r  C l a s s  I I I A l i q u i d s  [ F P  <  2 0 0 ° F
( 9 3 ° C ) ]  u s e d  i n  a p r o c e s s  an d  s tag e d  i n  th e  p r o c e s s  ar e a  s h a l l
n o t b e  flled  i n  th e  p r o c e s s  a r e a.

1 8 . 4 . 9 . 1    I n te r m e d i ate  b u l k c o n ta i n e r s  a n d  p o r tab l e  ta n ks  th a t
m e e t th e  r e q u i r e m e n ts  o f C h a p te r  9  s h al l  b e  p e r m i tte d  to  b e
flled  i n  th e  p r o c e s s  ar e a.

1 8 . 4 . 9 . 2    I n te r m e d i ate  p r o d u c ts  th at ar e  m an u fa c tu r e d  i n  th e
p r o c e s s  ar e a  s h a l l  b e  p e r m i tte d  to  b e  flled  i n  th e  p r o c e s s  ar e a .

1 8 . 5  I n c i d e n tal  O p e rati o n s .

1 8 . 5 . 1 *    T h i s  s e c ti o n  s h al l  ap p l y to  ar e a s  wh e r e  th e  u s e ,
h an d l i n g ,  a n d  s to r a ge  o f i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )

l i q u i d s  i s  o n l y a l i m i te d  a c ti vi ty to  th e  e s tab l i s h e d  o c c u p an c y
classifcation.

1 8 . 5 . 2    C l a s s  I  l i q u i d s  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  o r  C l a s s  I I  an d
C l a s s  I I I  l i q u i d s  [ F P  ≥  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  th a t a r e  h e a te d  u p  to  o r

ab o ve  th e i r  F P  s h a l l  b e  d r awn  fr o m  o r  tr an s fe r r e d  i n to  ve s s e l s ,
c o n tai n e r s ,  o r  p o r ta b l e  ta n ks  as  fo l l o ws :

( 1 ) F r o m  o r i g i n a l  s h i p p i n g  c o n tai n e r s  wi th  a c ap ac i ty o f
5 . 3   g al  ( 2 0   L )  o r  l e s s

( 2 ) F r o m  s afe ty c an s
( 3 ) T h r o u gh  a c l o s e d  p i p i n g s ys te m
( 4 ) F r o m  p o r ta b l e  ta n ks  o r  c o n ta i n e r s  b y m e a n s  o f a d e vi c e

th a t h as  a n ti s i p h o n i n g p r o te c ti o n  a n d  th a t d r a ws  th r o u g h
a n  o p e n i n g  i n  th e  to p  o f th e  tan k o r  c o n tai n e r

( 5 ) B y g r avi ty th r o u gh  a  l i s te d  s e l f- c l o s i n g va l ve  o r  s e l f- c l o s i n g
fau c e t
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1 8 . 5 . 2 . 1    I f h o s e  i s  u s e d  i n  th e  tr an s fe r  o p e r ati o n ,  i t s h al l  b e
e q u i p p e d  wi th  a s e l f-c l o s i n g va l ve  wi th o u t a h o l d - o p e n  l atc h  i n

ad d i ti o n  to  th e  o u tl e t va l ve .  O n l y l i s te d  o r  a p p r o ve d  h o s e  s h a l l
b e  u s e d .

Δ 1 8 . 5 . 2 . 2    M e a n s  th a t m e e t th e  r e q u i r e m e n ts  o f 6 . 5 . 4  s h a l l  b e
p r o vi d e d  to  m i n i m i z e  g e n e r ati o n  o f an d  s a fe l y d i s s i p a te  s ta ti c

e l e c tr i c i ty.

1 8 . 5 . 2 . 3    Wh e r e  p u m p s  a r e  u s e d  fo r  i g n i ti b l e  (fammable  o r
c o m b u s ti b l e )  l i q u i d  tr an s fe r,  m e an s  s h a l l  b e  p r o vi d e d  to  d e ac ti ‐

va te  l i q u i d  tr a n s fe r  i n  th e  e ve n t o f an  i g n i ti b l e  (fammable  o r
c o m b u s ti b l e )  l i q u i d  s p i l l  o r  fre.

1 8 . 5 . 3    S to r ag e  o f i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s
o th e r  th an  th o s e  g o ve r n e d  b y 1 8 . 5 . 4  an d  1 8 . 5 . 5  s h a l l  c o m p l y

wi th  C h ap te r   9 .

1 8 . 5 . 4    T h e  m ax i m u m  a l l o wab l e  q u an ti ti e s  ( M AQs )  o f i g n i ti b l e
(fammable  o r  c o m b u s ti b l e )  l i q u i d s  i n  c o n ta i n e r s  i n  u s e  i n  i n c i ‐

d e n tal  o p e r ati o n s  i n  a  c o n tr o l  ar e a s h a l l  n o t e x c e e d  th e  g r e ate r
o f th e  fo l l o wi n g:

( 1 ) * T h e  am o u n t r e q u i r e d  to  s u p p l y i n c i d e n tal  o p e r a ti o n s  fo r
o n e  c o n ti n u o u s  2 4 -h o u r  p e r i o d ,  p r o vi d e d  th e  h az ar d

a n al ys i s  r e q u i r e d  i n  C h a p te r  6  ac c o u n ts  fo r  th e s e  q u an ti ‐
ti e s

( 2 ) T h e  ag gr e g ate  s u m  o f th e  q u an ti ti e s  p r o vi d e d  i n  Tab l e
1 8 . 5 . 4

1 8 . 5 . 4 . 1    Wh e r e  th e  q u an ti ti e s  o f i g n i ti b l e  (fammable  o r
c o m b u s ti b l e )  l i q u i d s  i n  i n c i d e n tal  o p e r a ti o n s  a r e  go ve r n e d  b y

1 8 . 5 . 4 ( 2 ) ,  th e  ag g r e ga te  q u an ti ty o f l i q u i d s  i n  s to r a ge  an d  i n
u s e  s h al l  n o t e x c e e d  th e  m a x i m u m  al l o wab l e  q u a n ti ty p e r
c o n tr o l  ar e a  i n  C h ap te r   9 .

1 8 . 5 . 4 . 2    C o n tr o l  ar e as  s h al l  b e  i n  ac c o r d an c e  wi th  C h a p te r   9 .

Tab l e   1 8 . 5 . 4  M AQ  o f L i q u i d s  P e r C o n tro l  Are a fo r I n c i d e n tal
O p e rati o n s

 
O p e n  U s e

U s e  — C l o s e d
C o n tai n e rs

L i q u i d

C l as s ( e s ) # gal L gal L

I A 1 0 3 8 3 0 1 1 5
I B  a n d  I C 3 0 1 1 5 1 2 0 4 6 0
I I 3 0 1 1 5 1 2 0 4 6 0
I I I A 8 0 3 0 0 3 3 0 1 , 2 6 5
I I I B 3 , 3 0 0 1 2 , 6 5 0 1 3 , 2 0 0 5 0 , 6 0 0

# S e e  S e c ti o n   4 . 2  fo r  d e ta i l s  o n  th e  classifcation  s c h e m e .
N o te s :
( 1 )  Qu a n ti ti e s  a r e  p e r m i tte d  to  b e  i n c r e a s e d  1 0 0   p e r c e n t wh e r e  s to r e d
i n  a p p r o ve d  C l a s s   I  l i q u i d s  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  s to r ag e  c a b i n e ts  o r  i n
s a fe ty c a n s .  Wh e r e  n o te  ( 2 )  a l s o  a p p l i e s ,  th e  i n c r e a s e  fo r  b o th  n o te s  i s
p e r m i tte d  to  b e  a p p l i e d  ac c u m u l ati ve l y.
( 2 )  Qu a n ti ti e s  a r e  p e r m i tte d  to  b e  i n c r e a s e d  1 0 0   p e r c e n t i n  b u i l d i n g s
e q u i p p e d  th r o u g h o u t wi th  a n  a p p r o ve d  a u to m a ti c  s p r i n kl e r  s ys te m
i n s ta l l e d  i n  a c c o r d a n c e  wi th  N F PA  1 3 .  Wh e r e  N o te  ( 1 )  a l s o  ap p l i e s ,  th e
i n c r e a s e  fo r  b o th  n o te s  i s  p e r m i tte d  to  b e  a p p l i e d  a c c u m u l a ti ve l y.

1 8 . 5 . 5    Wh e r e  q u an ti ti e s  o f i gn i ti b l e  (fammable  o r  c o m b u s ti ‐
b l e )  l i q u i d s  i n  e x c e s s  o f th e  l i m i ts  i n  1 8 . 5 . 4 . 1  a r e  n e c e s s ar y,  s to r ‐
a ge  s h a l l  b e  i n  tan ks  th a t m e e t a l l  ap p l i c a b l e  r e q u i r e m e n ts  o f

C h ap te r   1 7 ,  C h a p te r s  2 1  th r o u g h  2 5 ,  a n d  C h a p te r   2 7 .

1 8 . 5 . 6    Ar e a s  i n  wh i c h  i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )
l i q u i d s  ar e  tr an s fe r r e d  fr o m  o n e  tan k o r  c o n tai n e r  to  an o th e r
c o n tai n e r  s h a l l  b e  p r o vi d e d  wi th  th e  fo l l o wi n g:

( 1 ) S e p ar ati o n  fr o m  o th e r  o p e r ati o n s  wh e r e  p o te n ti a l  i g n i ‐
ti o n  s o u r c e s  a r e  p r e s e n t b y d i s tan c e  o r  b y fre-resistant
c o n s tr u c ti o n

( 2 ) D r ai n ag e  o r  o th e r  m e an s  to  c o n tr o l  s p i l l s ,  i n  a c c o r d a n c e
wi th  S e c ti o n   6 . 1 2

( 3 ) * N a tu r al  o r  m e c h an i c al  ve n ti l ati o n  th a t m e e ts  th e  r e q u i r e ‐
m e n ts  o f S e c ti o n   1 7 . 1 1

1 8 . 6  Ve n ti l ati o n  fo r D i s p e n s i n g Are as .

1 8 . 6 . 1  Ve n ti l ati o n  Typ e .

1 8 . 6 . 1 . 1    Ar e as  wh e r e  d i s p e n s i n g  i s  c o n d u c te d  s h al l  b e  p r o vi ‐
d e d  wi th  e i th e r  a gr a vi ty s ys te m  o r  a c o n ti n u o u s  m e c h an i c al
e x h au s t ve n ti l ati o n  s ys te m .

1 8 . 6 . 1 . 2    M e c h an i c a l  ve n ti l ati o n  s h al l  b e  u s e d  i f C l a s s  I  l i q u i d s
[ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  ar e  d i s p e n s e d  wi th i n  th e  r o o m .

1 8 . 6 . 2    E x h au s t ai r  s h al l  b e  ta ke n  fr o m  a  p o i n t n e ar  a wal l  o n
o n e  s i d e  o f th e  r o o m  an d  wi th i n  1 2  i n .  ( 3 0 0  m m )  o f th e  foor,

wi th  o n e  o r  m o r e  m ake -u p  i n l e ts  l o c a te d  o n  th e  o p p o s i te  s i d e
o f th e  r o o m  wi th i n  1 2   i n .  ( 3 0 0   m m )  o f th e  foor.

1 8 . 6 . 3    T h e  l o c ati o n  o f b o th  th e  e x h au s t an d  i n l e t ai r  o p e n i n g s
s h a l l  b e  a r r an g e d  to  p r o vi d e  ai r  m o ve m e n t ac r o s s  al l  p o r ti o n s
o f th e  foor  to  p r e ve n t ac c u m u l ati o n  o f fammable  va p o r s .

1 8 . 6 . 4 *    E x h a u s t ve n ti l ati o n  d i s c h ar g e  s h al l  b e  to  a  s afe  l o c a‐
ti o n  o u ts i d e  th e  b u i l d i n g .

1 8 . 6 . 4 . 1    Re c i r c u l a ti o n  o f th e  e x h au s t ai r  s h a l l  b e  p e r m i tte d
o n l y wh e n  i t i s  m o n i to r e d  c o n ti n u o u s l y u s i n g  a fa i l - s a fe  s ys te m

th a t i s  d e s i gn e d  to  au to m ati c a l l y s o u n d  a n  al a r m ,  s to p  r e c i r c u ‐
l ati o n ,  an d  p r o vi d e  fu l l  e x h a u s t to  th e  o u ts i d e  i n  th e  e ve n t th a t
vap o r-a i r  m i x tu r e s  i n  c o n c e n tr a ti o n s  o ve r  o n e -fo u r th  o f th e

l o we r  fammable  l i m i t a r e  d e te c te d .

1 8 . 6 . 5    I f d u c ts  ar e  u s e d ,  th e y s h al l  n o t b e  u s e d  fo r  an y o th e r
p u r p o s e  a n d  s h al l  c o m p l y wi th  N F PA  9 1 .

1 8 . 6 . 5 . 1    I f m a ke - u p  ai r  to  a  m e c h an i c al  s ys te m  i s  take n  fr o m
wi th i n  th e  b u i l d i n g ,  th e  o p e n i n g  s h a l l  b e  e q u i p p e d  wi th  a  fre

d o o r  o r  d a m p e r,  a s  r e q u i r e d  i n  N F PA  9 1 .

1 8 . 6 . 5 . 2    F o r  gr a vi ty s ys te m s ,  th e  m a ke -u p  a i r  s h al l  b e  s u p p l i e d
fr o m  o u ts i d e  th e  b u i l d i n g.

1 8 . 6 . 6    M e c h an i c al  ve n ti l a ti o n  s ys te m s  s h a l l  p r o vi d e  at l e as t
1  c fm  o f e x h au s t a i r  fo r  e a c h  s q u a r e  fo o t o f foor  ar e a
( 0 . 3   m 3 / m i n / m 2 ) ,  b u t n o t l e s s  th an  1 5 0   c fm  ( 4   m 3 / m i n ) .

1 8 . 6 . 6 . 1    T h e  m e c h an i c a l  ve n ti l ati o n  s ys te m  fo r  d i s p e n s i n g
ar e as  s h al l  b e  d e s i g n e d  to  p r o vi d e  a n  al ar m  notifcation  u p o n

l o s s  o f airfow.

1 8 . 6 . 6 . 2    D i s p e n s i n g o p e r ati o n s  s h al l  b e  s to p p e d  u p o n  l o s s  o r
fai l u r e  o f th e  ve n ti l ati o n .
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C h ap te r  1 9       Specifc  O p e rati o n s

1 9 . 1  S c o p e .    T h i s  c h a p te r  s h al l  ap p l y to  th e  h an d l i n g  a n d  u s e
o f l i q u i d s  i n  specifc  o p e r ati o n s  a s  h e r e i n  d e s c r i b e d .

1 9 . 2  Defnitions  Specifc  to  C h ap te r  1 9 .

1 9 . 2 . 1 *  C o o k i n g O i l .    Wh e r e  u s e d  i n  th i s  c h a p te r,  c o o ki n g  o i l
s h a l l  b e  classifed  a s  a C l as s  I I I B  l i q u i d  [ F P  ≥  2 0 0 ° F  ( 9 3 ° C ) ] .

T h i s  defnition  s h a l l  ap p l y to  b o th  fr e s h ,  o r  n e w,  c o o ki n g  o i l
a n d  wa s te ,  o r  u s e d ,  c o o ki n g o i l .

1 9 . 3  G e n e ral  Re q u i re m e n ts .  ( Re s e r ve d )

1 9 . 4  Re c i rc u l ati n g H e at Tran s fe r S ys te m s .

1 9 . 4 . 1  S c o p e .

1 9 . 4 . 1 . 1    T h i s  s e c ti o n  s h al l  ap p l y o n l y to  r e c i r c u l a ti n g h e a t
tr an s fe r  s ys te m s  th at u s e  a  h e a t tr a n s fe r  fuid  th at i s  h e ate d  u p

to  o r  a b o ve  i ts  fash  p o i n t u n d e r  n o r m a l  o p e r ati o n .

1 9 . 4 . 1 . 2    T h i s  s e c ti o n  s h al l  n o t ap p l y to  p r o c e s s  s tr e am s  u s e d  a s
a m e a n s  o f h e a t tr an s fe r  o r  to  an y h e a t tr an s fe r  s ys te m  o f 6 0  g al
( 2 3 0   L )  c ap ac i ty o r  l e s s .

1 9 . 4 . 2 *  G e n e ral  Re q u i re m e n ts .    A h e ate r  o r  vap o r i z e r  fo r  h e a t
tr a n s fe r  fuid  th at i s  l o c a te d  i n s i d e  a  b u i l d i n g  s h a l l  m e e t a l l

a p p l i c a b l e  r e q u i r e m e n ts  o f C h ap te r   1 7 .

1 9 . 4 . 3 *  S ys te m  D e s i gn .

1 9 . 4 . 3 . 1 *    D r ai n a ge  s h al l  b e  p r o vi d e d  a t s tr ate gi c  l o w p o i n ts  i n
th e  h e at tr a n s fe r  s ys te m .  D r a i n s  s h a l l  b e  p i p e d  to  a s afe  l o c a ti o n
th at i s  c a p a b l e  o f a c c o m m o d ati n g  th e  to tal  c ap a c i ty o f th e
s ys te m  o r  th e  c ap a c i ty o f th at p ar t o f th e  s ys te m  th a t i s  i s o l ate d .

1 9 . 4 . 3 . 2 *    Wh e r e  th e  h e at tr an s fe r  s ys te m  e x p a n s i o n  tan k i s
l o c a te d  a b o ve  foor  l e ve l  a n d  h as  a  c a p ac i ty o f m o r e  th an

2 5 0  ga l  ( 9 5 0  L ) ,  i t s h al l  b e  p r o vi d e d  wi th  a l o w-p o i n t d r a i n  l i n e
th at c a n  a l l o w th e  e x p a n s i o n  tan k to  d r ai n  to  a d r a i n  ta n k o n  a
l o we r  l e ve l .  T h e  d r ai n  l i n e  val ve  s h al l  b e  o p e r ab l e  fr o m  a s a fe

l o c ati o n .

1 9 . 4 . 3 . 3    A h e at tr an s fe r  fuid  s ys te m  s h al l  n o t b e  u s e d  to
p r o vi d e  d i r e c t b u i l d i n g h e a t.

1 9 . 4 . 3 . 4    Al l  p re s s u r e -r e l i e f d e vi c e  o u tl e ts  s h a l l  b e  p i p e d  to  a
s a fe  l o c a ti o n .

1 9 . 4 . 4 *  Fu e l  B ur n e r C o n tro l s  an d  I n te rl o c ks .    O i l - o r  gas-fred
h e ate r s  o r  va p o r i z e r s  s h al l  b e  d e s i g n e d  an d  i n s ta l l e d  i n  a c c o r d ‐

a n c e  wi th  th e  a p p l i c ab l e  r e q u i r e m e n ts  o f N F PA 3 1  o r  N F PA 8 5 ,
wh i c h e ve r  i s  a p p l i c ab l e .  Wo o d  d u s t suspension-fred  h e ate r s  o r

va p o r i z e r s  s h a l l  b e  d e s i g n e d  a n d  i n s tal l e d  i n  ac c o r d an c e  wi th
th e  ap p l i c ab l e  re q u i r e m e n ts  o f N F PA  8 5 .

1 9 . 4 . 5  P i p i n g.

1 9 . 4 . 5 . 1 *    P i p i n g  s h a l l  m e e t a l l  a p p l i c a b l e  r e q u i r e m e n ts  o f
C h ap te r   2 7 .

1 9 . 4 . 5 . 2    Al l  p i p e  c o n n e c ti o n s  s h al l  b e  we l d e d .

1 9 . 4 . 5 . 2 . 1    We l d e d ,  th r e ad e d  c o n n e c ti o n s  s h a l l  b e  p e r m i tte d  to
b e  u s e d  fo r  p i p i n g  2  i n .  ( 5 0  m m )  an d  s m al l e r.

1 9 . 4 . 5 . 2 . 2    M e c h an i c al  j o i n ts  s h al l  b e  p e r m i tte d  to  b e  u s e d  at
p u m p ,  val ve ,  an d  e q u i p m e n t c o n n e c ti o n s .

1 9 . 4 . 5 . 3    N e w p i p i n g  th at i s  to  b e  i n s u l ate d  wi th  p e r m an e n t
i n s u l a ti o n  an d  e x i s ti n g p i p i n g  th a t h a s  b e e n  d i s tu r b e d  an d  i s  to

b e  r e i n s u l ate d  wi th  p e r m a n e n t i n s u l ati o n  s h al l  b e  c o ve r e d  wi th
a c l o s e d -c e l l ,  n o n a b s o r b e n t i n s u l a ti o n  m ate r i a l .

1 9 . 4 . 5 . 3 . 1    Wh e r e  a l l  p i p e  j o i n ts  a r e  we l d e d  a n d  wh e r e  th e r e
ar e  n o  o th e r  p o i n ts  i n  th e  s ys te m  s u b j e c t to  l e a ka ge ,  s u c h  as  at

val ve s  o r  p u m p s ,  o th e r  typ e s  o f i n s u l ati o n  s h a l l  b e  p e r m i tte d .

1 9 . 4 . 5 . 3 . 2    Wh e r e  d am s  ar e  fo r m e d  ar o u n d  p o s s i b l e  l e a k-
p r o d u c i n g ar e a s ,  u s i n g m e tal  “ d o n u t”  fanges  th at ar e  we l d e d
to  th e  p i p e  o r  u s i n g a “ d o n u t”  s e g m e n t o f n o n a b s o r b e n t i n s u l a‐

ti o n  s e al e d  to  th e  p i p e  to  p r e ve n t m i gr a ti o n  o f l e akag e  i n to
a d j ac e n t i n s u l ati o n ,  th e  p i p i n g  fr o m  d am  to  d a m  s h a l l  b e
c o n s i d e r e d  to  b e  a  c l o s e d  s ys te m  a n d  o th e r  typ e s  o f i n s u l a ti o n

s h a l l  b e  p e r m i tte d .  T h e  ar e a  s u b j e c t to  l e akag e  wh e r e  th e  d a m
h a s  b e e n  c o n s tr u c te d  s h al l  b e  i n s u l ate d  wi th  n o n a b s o r b e n t
i n s u l a ti o n  o r  a n o n ab s o r b e n t i n s u l ati o n  s ys te m .

1 9 . 4 . 5 . 3 . 3    Wh e r e  r e m o vab l e ,  r e u s a b l e  i n s u l ate d  c o ve r s  ar e
r e q u i r e d  fo r  a c c e s s ,  th e  c o ve r s  s h al l  b e  fab r i c a te d  o f fexible  o r

r i g i d  i n s u l ati o n  th at i s  e n c ap s u l a te d  i n  a m an n e r  to  p r o vi d e  a
n o n a b s o r b e n t i n s u l ati o n  s ys te m  to  p r e ve n t a b s o r p ti o n  o f l e a k‐
a ge  i n to  th e  i n s u l a ti o n .

1 9 . 4 . 6  Fi re  P ro te c ti o n .

1 9 . 4 . 6 . 1 *    Au to m ati c  s p r i n kl e r  p r o te c ti o n  m e e ti n g  th e  r e q u i r e ‐
m e n ts  o f N F PA 1 3  fo r  E x tr a H az ar d  ( G r o u p  I )  O c c u p an c i e s

s h a l l  b e  p r o vi d e d  fo r  b u i l d i n g ar e a s  c o n tai n i n g  a h e at tr an s fe r
s ys te m  h e ate r  o r  vap o r i z e r.

1 9 . 4 . 6 . 2    An  a l te r n ate  fre  p r o te c ti o n  s ys te m  s h a l l  b e  p e r m i tte d
to  b e  u s e d ,  i f a p p r o ve 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 .
S u c h  al te r n a te  s ys te m  s h al l  b e  d e s i g n e d  an d  i n s tal l e d  i n  ac c o r d ‐

an c e  wi th  th e  ap p r o p r i ate  N F PA s ta n d a r d  an d  wi th  m a n u fac tu r ‐
e r ’ s  r e c o m m e n d ati o n s  fo r  th e  s ys te m  s e l e c te d .

1 9 . 4 . 7  O p e rati o n .

1 9 . 4 . 7 . 1 *    O p e r a ti o n s  i n vo l vi n g  h e at tr an s fe r  fuid  s ys te m s  an d
e q u i p m e n t s h al l  b e  r e vi e we d  i n  ac c o r d an c e  wi th  6 . 4 . 1 . 2 . 3  to

e n s u r e  th at th e  fre  an d  e x p l o s i o n  h az ar d s  r e s u l ti n g fr o m  l o s s
o f c o n tai n m e n t o f th e  fuid  o r  fai l u r e  o f th e  s ys te m  ar e  p r o vi ‐

d e d  wi th  c o r r e s p o n d i n g fre  p r e ve n ti o n  a n d  e m e r g e n c y ac ti o n
p l a n s .

1 9 . 4 . 7 . 2    O p e r ato r s  o f h e at tr an s fe r  s ys te m s  s h al l  b e  tr a i n e d  i n
th e  h az ar d s  o f i m p r o p e r  o p e r ati o n  o f th e  s ys te m  a n d  l e a ka ge
a n d  s h al l  b e  tr ai n e d  to  r e c o gn i z e  u p s e t c o n d i ti o n s  th at c a n  l e ad
to  d an g e r o u s  s i tu ati o n s .

1 9 . 4 . 7 . 3    S a fe ty i n te r l o c ks  s h a l l  b e  i n s p e c te d ,  c al i b r ate d ,  an d
te s te d  an n u a l l y o r  at o th e r  i n te r val s  e s tab l i s h e d  i n  ac c o r d a n c e

wi th  o th e r  ap p l i c ab l e  s tan d ar d s  to  d e te r m i n e  th at th e y a r e  i n
p r o p e r  o p e r ati n g  c o n d i ti o n .

1 9 . 5  Vap o r Re c o ve r y an d  Vap o r P ro c e s s i n g S ys te m s .

1 9 . 5 . 1  S c o p e .

1 9 . 5 . 1 . 1    T h i s  s e c ti o n  s h al l  a p p l y to  va p o r  r e c o ve r y a n d  vap o r
p r o c e s s i n g  s ys te m s  wh e r e  th e  va p o r  s o u r c e  o p e r ate s  at p r e s ‐
s u r e s  fr o m  vac u u m  u p  to  an d  i n c l u d i n g a  g au ge  p r e s s u r e  o f

1 . 0  p s i  ( 6 . 9  kP a) ,  o r  wh e r e  th e r e  i s  a  p o te n ti a l  fo r  vap o r
m i x tu r e s  i n  th e  fammable  r a n ge .

1 9 . 5 . 1 . 2    T h i s  s e c ti o n  s h al l  n o t ap p l y to  th e  fo l l o wi n g :

( 1 ) M ar i n e  s ys te m s  th at c o m p l y wi th  U S  D e p ar tm e n t o f
Tr a n s p o r ta ti o n  Re g u l ati o n s  i n  T i tl e  3 3 ,  C o d e  o f F e d e r al
Re g u l ati o n s ,  P a r ts  1 5 4 ,  1 5 5 ,  an d  1 5 6 ,  an d  U S  C o as t G u ar d
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Re g u l ati o n s  i n  T i tl e  4 6 ,  C o d e  o f F e d e r a l  Re g u l ati o n s ,
P ar ts  3 0 ,  3 2 ,  3 5 ,  an d  3 9

( 2 ) M ar i n e  an d  a u to m o ti ve  s e r vi c e  s tati o n  s ys te m s  th at
c o m p l y wi th  N F PA  3 0 A

1 9 . 5 . 2  O ve rp re s s ure  P ro te c ti o n  an d  Vac u u m  P ro te c ti o n .

1 9 . 5 . 2 . 1    Ta n ks  a n d  e q u i p m e n t s h al l  h a ve  i n d e p e n d e n t ve n ti n g
fo r  o ve r p r e s s u r e  o r  vac u u m  c o n d i ti o n s  th at c o u l d  o c c u r  fr o m

m a l fu n c ti o n  o f th e  vap o r  r e c o ve r y o r  va p o r  p r o c e s s i n g s ys te m .

1 9 . 5 . 2 . 2    Ve n ti n g  o f ta n ks  s h al l  c o m p l y wi th  2 1 . 4 . 3 .

1 9 . 5 . 3  Ve n t L o c ati o n .

1 9 . 5 . 3 . 1    Ve n ts  o n  vap o r  p r o c e s s i n g s ys te m s  s h al l  b e  n o t l e s s
th an  1 2   ft ( 3 . 7   m )  fr o m  ad j ac e n t g r o u n d  l e ve l ,  wi th  o u tl e ts  l o c a‐
te d  an d  d i r e c te d  s o  th at i gn i ti b l e  va p o r s  wi l l  d i s p e r s e  to  a
c o n c e n tr a ti o n  b e l o w th e  l o we r  fammable  l i m i t b e fo r e  r e a c h i n g
a n y l o c a ti o n  th at c o n tai n s  a n  i gn i ti o n  s o u r c e .

1 9 . 5 . 3 . 2    Ve n t o u tl e ts  s h a l l  b e  l o c ate d  s o  th a t va p o r s  wi l l  n o t b e
tr ap p e d  b y e ave s  o r  o th e r  o b s tr u c ti o n s  an d  s h a l l  b e  a t l e as t 5  ft

( 1 . 5  m )  fr o m  b u i l d i n g  o p e n i n gs  a n d  a t l e as t 1 5  ft ( 4 . 5  m )  fr o m
p o we re d  ve n ti l ati o n  ai r  i n take  d e vi c e s .

1 9 . 5 . 3 . 3    Vap o r  p r o c e s s i n g  e q u i p m e n t a n d  th e i r  ve n ts  s h al l  b e
l o c a te d  i n  ac c o r d an c e  wi th  S e c ti o n   1 7 . 3 .

1 9 . 5 . 4  Vap o r C o l l e c ti o n  S ys te m s .

1 9 . 5 . 4 . 1    Vap o r  c o l l e c ti o n  p i p i n g  s h al l  b e  d e s i g n e d  to  p r e ve n t
tr ap p i n g i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d .

1 9 . 5 . 4 . 2    Vap o r  r e c o ve r y an d  va p o r  p r o c e s s i n g s ys te m s  th a t a r e
n o t d e s i gn e d  to  h an d l e  i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )
l i q u i d  s h al l  b e  p r o vi d e d  wi th  a m e an s  to  e l i m i n a te  a n y i g n i ti b l e
(fammable  o r  c o m b u s ti b l e )  l i q u i d  th at c ar r i e s  o ve r  to  o r

c o n d e n s e s  i n  th e  vap o r  c o l l e c ti o n  s ys te m .

1 9 . 5 . 5  L i q u i d  L e ve l  M o n i to ri n g.

1 9 . 5 . 5 . 1 *    A l i q u i d  kn o c k-o u t ve s s e l  u s e d  i n  th e  vap o r  c o l l e c ‐
ti o n  s ys te m  s h al l  h ave  m e a n s  to  ve r i fy th e  i g n i ti b l e  (fammable
o r  c o m b u s ti b l e )  l i q u i d  l e ve l  an d  a  h i g h  l i q u i d  l e ve l  s e n s o r  th a t

ac ti vate s  an  a l ar m .

1 9 . 5 . 5 . 2    F o r  u n a tte n d e d  fa c i l i ti e s ,  th e  h i gh  l i q u i d  l e ve l  s e n s o r
s h a l l  i n i ti a te  s h u td o wn  o f i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )

l i q u i d  tr a n s fe r  i n to  th e  ve s s e l  a n d  s h u td o wn  o f vap o r  r e c o ve r y
o r  vap o r  p r o c e s s i n g  s ys te m s .

1 9 . 5 . 6  Overfll  P ro te c ti o n .

1 9 . 5 . 6 . 1    S to r ag e  ta n ks  s e r ve d  b y va p o r  p r o c e s s i n g  o r  vap o r
r e c o ve r y s ys te m s  s h a l l  b e  e q u i p p e d  wi th  overfll  p r o te c ti o n  i n

ac c o r d an c e  wi th  2 1 . 7 . 1 .

1 9 . 5 . 6 . 2    Overfll  p r o te c ti o n  o f tan k ve h i c l e s  s h al l  b e  i n  ac c o r d ‐
an c e  wi th  ap p l i c a b l e  p r o vi s i o n s  o f 2 8 . 1 1 . 1 .

1 9 . 5 . 7  S o u rc e s  o f I gn i ti o n .

1 9 . 5 . 7 . 1  Vap o r Re l e as e .    Tan k o r  e q u i p m e n t o p e n i n g s  p r o vi ‐
d e d  fo r  p u r p o s e s  o f va p o r  r e c o ve r y s h al l  b e  p r o te c te d  a ga i n s t

p o s s i b l e  va p o r  r e l e as e  i n  ac c o r d an c e  wi th  2 3 . 1 3 . 7  an d
2 8 . 1 1 . 1 . 8 . 1 .

1 9 . 5 . 7 . 2 *  E l e c tri c al  Are a Classifcation.    E l e c tr i c al  ar e a classif‐
cation  s h al l  b e  i n  ac c o r d an c e  wi th  C h a p te r   7 .

1 9 . 5 . 7 . 3 *  S tati c  E l e c tri c i ty.    Vap o r  c o l l e c ti o n  an d  vap o r
p r o c e s s i n g  e q u i p m e n t s h al l  b e  p r o te c te d  ag ai n s t s ta ti c  e l e c tr i c ‐

i ty i n  a c c o r d a n c e  wi th  6 . 5 . 4 .

1 9 . 5 . 7 . 4 *  S p o n tan e o u s  I gn i ti o n .    E q u i p m e n t s h al l  b e  d e s i g n e d
o r  wr i tte n  p r o c e d u r e s  e s tab l i s h e d  a n d  i m p l e m e n te d  to  p r e ve n t

i gn i ti o n  wh e r e  th e  p o te n ti al  e x i s ts  fo r  s p o n tan e o u s  i gn i ti o n .

1 9 . 5 . 7 . 5 *  Fri c ti o n  H e at o r S p arks  fro m  M e c h an i c al  E q ui p m e n t.
 M e c h an i c a l  e q u i p m e n t u s e d  to  m o ve  vap o r s  th a t ar e  i n  th e
fammable  r an g e  s h al l  b e  d e s i gn e d  to  p r e ve n t s p a r ks  o r  o th e r

i g n i ti o n  s o u r c e s  u n d e r  b o th  n o r m al  a n d  e q u i p m e n t m al fu n c ‐
ti o n  c o n d i ti o n s .

1 9 . 5 . 7 . 6 *  Fl am e  P ro p agati o n .    Wh e r e  th e r e  i s  r e as o n ab l e
p o te n ti a l  fo r  i g n i ti o n  o f a  vap o r  m i x tu r e  i n  th e  fammable
r a n ge ,  m e an s  s h a l l  b e  p r o vi d e d  to  s to p  th e  p r o p ag ati o n  o f
fame  th r o u g h  th e  va p o r  c o l l e c ti o n  s ys te m .  T h e  m e a n s  c h o s e n

s h a l l  p r e ve n t fame  p r o p ag ati o n  u n d e r  th e  c o n d i ti o n s  wi th
wh i c h  th e y wi l l  b e  u s e d .

1 9 . 5 . 7 . 7  E x p l o s i o n  P ro te c ti o n .    T h e  e x te n t o f r e q u i r e d  e x p l o ‐
s i o n  c o n tr o l  s h a l 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  6 . 4 . 1 . 2 . 3 .

1 9 . 5 . 8  E m e rge n c y S h u td o wn  S ys te m s .    E m e r g e n c y s h u td o wn
s ys te m s  s h al l  b e  d e s i g n e d  to  fa i l  to  a s afe  p o s i ti o n  i n  th e  e ve n t

o f l o s s  o f n o r m a l  s ys te m  p o we r  ( i . e . ,  a i r  o r  e l e c tr i c )  o r  e q u i p ‐
m e n t m a l fu n c ti o n .

1 9 . 6  S o l ve n t D i s ti l l ati o n  U n i ts .

1 9 . 6 . 1  S c o p e .

1 9 . 6 . 1 . 1    T h i s  s e c ti o n  s h al l  ap p l y to  s o l ve n t d i s ti l l a ti o n  u n i ts
h a vi n g d i s ti l l a ti o n  c h am b e r s  o r  s ti l l  p o ts  th a t d o  n o t e x c e e d
6 0  ga l  ( 2 2 7  L )  n o m i n a l  c ap ac i ty an d  ar e  u s e d  to  r e c yc l e  C l as s  I ,

C l a s s   I I ,  o r  C l as s   I I I A l i q u i d s  [ F P  <  2 0 0 ° F  ( 9 3 ° C ) ] .

1 9 . 6 . 1 . 2    T h i s  s e c ti o n  s h a l l  n o t a p p l y to  r e s e a r c h ,  te s ti n g ,  o r
e x p e r i m e n ta l  p r o c e s s e s ;  to  d i s ti l l ati o n  p r o c e s s e s  c a r r i e d  o u t i n

p e tr o l e u m  refneries,  c h e m i c a l  p l a n ts ,  o r  d i s ti l l e r i e s ;  o r  to
d i s ti l l ati o n  e q u i p m e n t u s e d  i n  d r y c l e a n i n g  o p e r ati o n s .

1 9 . 6 . 2  E q u i p m e n t.    S o l ve n t d i s ti l l ati o n  u n i ts  s h al l  b e  a p p r o ve d
o r  s h al l  b e  l i s te d  i n  ac c o r d a n c e  wi th  U L  2 2 0 8 ,  Solvent Distillation
Units.

1 9 . 6 . 3  S o l ve n ts .    S o l ve n t d i s ti l l ati o n  u n i ts  s h al l  o n l y b e  u s e d  to
d i s ti l l  l i q u i d s  fo r  wh i c h  th e y h ave  b e e n  i n ve s ti g ate d  an d  th a t

ar e  l i s te d  o n  th e  u n i t’ s  m ar ki n g  o r  c o n tai n e d  wi th i n  th e  m an u ‐
fac tu r e r ' s  l i te r atu r e .

•
1 9 . 6 . 4  L o c ati o n .

1 9 . 6 . 4 . 1    S o l ve n t d i s ti l l ati o n  u n i ts  s h a l l  b e  l o c a te d  an d  o p e r ‐
ate d  i n  l o c ati o n s  i n  ac c o r d a n c e  wi th  th e i r  ap p r o val  o r  l i s ti n g .

1 9 . 6 . 4 . 2    S o l ve n t d i s ti l l a ti o n  u n i ts  s h al l  n o t b e  u s e d  i n  b a s e ‐
m e n ts .

1 9 . 6 . 4 . 3    S o l ve n t d i s ti l l ati o n  u n i ts  s h al l  b e  l o c ate d  away fr o m
p o te n ti a l  s o u r c e s  o f i g n i ti o n ,  as  i n d i c ate d  o n  th e  u n i t’ s  m a r k‐
i n g.

1 9 . 6 . 5  L i q u i d  S to rage .    D i s ti l l e d  l i q u i d s  a n d  l i q u i d s  awa i ti n g
d i s ti l l ati o n  s h al l  b e  s to r e d  i n  ac c o r d an c e  wi th  th i s  c o d e .
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1 9 . 7  C o o k i n g O i l  S to rage  Tan k  S ys te m s  i n  C o m m e rc i al  Ki tc h ‐
e n s .

1 9 . 7 . 1  S c o p e .

1 9 . 7 . 1 . 1    T h i s  s e c ti o n  s h a l l  ap p l y to  s to r ag e  ta n k s ys te m s  fo r
c o o ki n g  o i l ,  as  defned  i n  1 9 . 2 . 1 ,  l o c a te d  i n  c o m m e r c i al  ki tc h ‐
e n s  wh e r e  tan k c a p ac i ti e s  a r e  g r e ate r  th a n  6 0   ga l  ( 2 2 7   L ) .

1 9 . 7 . 1 . 2    T h i s  s e c ti o n  s h al l  a p p l y to  b o th  fr e s h  an d  was te  c o o k‐
i n g o i l  s to r ag e  ta n k s ys te m s .

1 9 . 7 . 1 . 3 *    Wh e r e  th e r e  ar e  conficts  b e twe e n  th e  r e q u i r e m e n ts
o f th i s  s e c ti o n  an d  r e q u i r e m e n ts  o f o th e r  s e c ti o n s  o f th i s  c o d e ,
th e  r e q u i r e m e n ts  o f th i s  s e c ti o n  s h a l l  take  p r e c e d e n c e .

1 9 . 7 . 2  D e s i gn  an d  C o n s tr uc ti o n  o f C o o ki n g O i l  S to rage  Tan ks .

1 9 . 7 . 2 . 1  M ate ri al s  o f C o n s tr u c ti o n .    Ta n ks  s h al l  b e  o f m e tal l i c
o r  n o n m e ta l l i c  c o n s tr u c ti o n .

1 9 . 7 . 2 . 1 . 1    Ta n ks  an d  th e i r  ap p u r te n an c e s  s h a l l  b e  c o n s tr u c te d
o f m ate r i al s  c o m p a ti b l e  wi th  c o o ki n g  o i l .

1 9 . 7 . 2 . 1 . 2 *    F o r  ta n ks  s to r i n g  was te  c o o ki n g  o i l ,  th e  ta n ks  an d
th e i r  ap p u r te n an c e s  s h a l l  b e  c o n s tr u c te d  o f m ate r i a l s  c o m p ati ‐
b l e  wi th  c o o ki n g  o i l  a t a  m i n i m u m  te m p e r atu r e  o f 1 4 0 ° F
( 6 0 ° C )  c o n ti n u o u s  an d  2 3 5 ° F  ( 1 1 3 ° C )  i n te r m i tte n t.

1 9 . 7 . 2 . 2  D e s i gn  S tan d ard s .

1 9 . 7 . 2 . 2 . 1 *    M e ta l l i c  c o o ki n g  o i l  s to r ag e  tan ks  s h a l l  b e  l i s te d  i n
ac c o r d an c e  wi th  U L  1 4 2 ,  Steel Aboveground Tanks for Flammable
and Combustible Liquids,  o r  U L  8 0 ,  Steel Tanks for Oil-Burner Fuels
and Other Combustible Liquids.

1 9 . 7 . 2 . 2 . 2    N o n m e tal l i c  c o o ki n g  o i l  s to r a ge  ta n ks  s h a l l  c o m p l y
wi th  b o th  o f th e  fo l l o wi n g:

( 1 ) B e  l i s te d  i n  a c c o r d an c e  wi th  C AN / U L / U L C  2 1 5 2 ,  Special
Purpose Nonmetallic Containers and Tanks for Specifc Combus‐
tible or Noncombustible Liquids

( 2 ) N o t e x c e e d  2 0 0   ga l  ( 7 5 7   L )  p e r  ta n k

1 9 . 7 . 2 . 3  N o r m al  Ve n ti n g.

1 9 . 7 . 2 . 3 . 1    T h e  n o r m al  ve n t( s )  s h a l l  b e  l o c ate d  a b o ve  th e  m ax i ‐
m u m  n o r m al  l i q u i d  l e ve l .

1 9 . 7 . 2 . 3 . 2    T h e  n o r m al  ve n t s h a l l  b e  at l e as t as  l ar g e  as  th e  l ar g ‐
e s t flling  o r  wi th d r awa l  c o n n e c ti o n .

1 9 . 7 . 2 . 3 . 3    Wh e r e  u s e d ,  n o r m al  ve n ts ,  i n c l u d i n g  ve n t p i p i n g ,
th a t ar e  s m al l e r  th a n  1 . 2 5   i n .  ( 3 2   m m )  n o m i n al  i n s i d e  d i am e te r
s h a l l  b e  te s te d  to  ve r i fy th at i n te r n a l  tan k p r e s s u r e s  wi l l  r e m ai n
b e l o w a g au g e  p r e s s u r e  o f 0 . 5  p s i  ( 3 . 5  kP a)  u n d e r  m a x i m u m
e x p e c te d  fow r ate s  fo r  tan k flling  a n d  wi th d r a wal .  T h e s e  te s ts
s h a l l  b e  p e r m i tte d  to  b e  c o n d u c te d  b y a qualifed  o u ts i d e
ag e n c y o r  b y th e  m a n u fac tu r e r,  i f certifed  b y a  qualifed
o b s e r ve r.

1 9 . 7 . 2 . 3 . 4 *    N o r m al  ve n ts  s h al l  b e  p e r m i tte d  to  d i s c h ar g e
i n s i d e  th e  b u i l d i n g .

1 9 . 7 . 2 . 4  E m e rge n c y Ve n ti n g.

1 9 . 7 . 2 . 4 . 1    C o o ki n g o i l  s to r a ge  ta n ks  s h al l  b e  p r o vi d e d  wi th
e m e r g e n c y r e l i e f ve n ti n g i n  a c c o r d an c e  wi th  C h ap te r   2 2 .

1 9 . 7 . 2 . 4 . 2    F o r  n o n m e ta l l i c  c o o ki n g  o i l  s to r ag e  tan ks ,  e m e r ‐
ge n c y r e l i e f ve n ti n g  b y fo r m  o f c o n s tr u c ti o n  s h al l  b e  p e r m i tte d .
T h i s  s h a l l  i n c l u d e  th e  l o w m e l ti n g p o i n t o f th e  m ate r i a l  o f
c o n s tr u c ti o n  o f th e  tan k.

1 9 . 7 . 2 . 4 . 3    F o r  m e ta l l i c  c o o ki n g  o i l  s to r a ge  tan ks ,  e m e r ge n c y
r e l i e f ve n ti n g  b y fo r m  o f c o n s tr u c ti o n  s h al l  b e  p r o h i b i te d .

1 9 . 7 . 2 . 4 . 4    E m e r g e n c y ve n ts  s h a l l  b e  p e r m i tte d  to  d i s c h ar g e
i n s i d e  th e  b u i l d i n g.

1 9 . 7 . 2 . 5 *  P re ve n ti o n  o f Overflling o f C o o ki n g O i l  S to rage
Tan k s .    E ve r y c o o ki n g  o i l  s to r ag e  ta n k s h al l  b e  p r o vi d e d  wi th
m e a n s  to  p r e ve n t an  ac c i d e n ta l  overfll.  S u c h  m e a n s  s h al l  b e

au to m ati c  an d  fai l -s afe  i n  n atu r e .

1 9 . 7 . 2 . 6  Tan k H e ati n g.

1 9 . 7 . 2 . 6 . 1 *    E l e c tr i c al  e q u i p m e n t u s e d  fo r  h e a ti n g c o o ki n g  o i l
s h a l l  b e  l i s te d  to  U L  4 9 9 ,  Electrical Heating Appliances,  a n d  s h a l l
c o m p l y wi th  NFPA  70.

1 9 . 7 . 2 . 6 . 2 *    E l e c tr i c al  e q u i p m e n t u s e d  fo r  h e a ti n g c o o ki n g o i l
s h a l l  c o m p l y wi th  NFPA 70 an d  s h a l l  b e  e q u i p p e d  wi th  a u to ‐

m a ti c  m e an s  to  l i m i t th e  te m p e r a tu r e  o f th e  o i l  to  l e s s  th an
1 4 0 ° F  ( 6 0 ° C ) .

1 9 . 7 . 2 . 6 . 3    U s e  o f e l e c tr i c a l  i m m e r s i o n  h e a te r s  i n  n o n m e tal l i c
ta n ks  s h al l  b e  p r o h i b i te d .

1 9 . 7 . 3  Tan k I n s tal l ati o n  an d  Te s ti n g.

1 9 . 7 . 3 . 1  L o c ati o n  o f C o o k i n g O i l  S to rage  Tan k s .    Tan ks  s h a l l
b e  i n s ta l l e d  i n  l o c ati o n s  ap p r o p r i ate  fo r  s to r a ge  o f fo o d s tu ffs  o r
i n ve n to r y a n d  s h al l  n o t b e  i n s tal l e d  i n  ar e a s  d e s i g n ate d  a s  c o o k‐

i n g a r e as .

1 9 . 7 . 3 . 1 . 1 *    Tan ks  s h al l  b e  s p ac e d  at l e a s t 3  ft ( 0 . 9  m )  away
fr o m  an y c o o ki n g  ap p l i an c e  o r  an y s u r fac e  h e a te d  to  a te m p e r ‐

atu r e  a b o ve  1 4 0 ° F  ( 6 0 ° C )  c o n ti n u o u s  an d  at l e as t 6  ft ( 1 . 8  m )
awa y fr o m  an y o p e n  fame.

1 9 . 7 . 3 . 1 . 2 *    Tan ks  s h a l l  n o t b e  i n s tal l e d  u n d e r  c o m m e r c i al
ki tc h e n  ve n ti l ati o n  h o o d s .

1 9 . 7 . 3 . 1 . 3    Ta n ks  s h al l  n o t b e  r e q u i r e d  to  b e  s e p ar ate d  fr o m
o n e  a n o th e r.

1 9 . 7 . 3 . 2  Fo u n d ati o n s  fo r an d  An c h o ri n g o f C o o ki n g O i l  S to r‐
age  Tan k s .

1 9 . 7 . 3 . 2 . 1 *    Tan ks  s h al l  b e  s e c u r e d  to  p r e ve n t th e  tan k fr o m
ti p p i n g o ve r.

1 9 . 7 . 3 . 2 . 2    I n  ar e a s  s u b j e c t to  e a r th q u ake s ,  ta n k s u p p o r ts ,  th e
fo u n d ati o n ,  a n d  an c h o r i n g  s h a l l  m e e t th e  r e q u i r e m e n ts  o f th e
a p p l i c a b l e  b u i l d i n g  c o d e  fo r  th e  specifc  s e i s m i c  z o n e .  E n g i ‐

n e e r i n g  e val u ati o n  b y a qualifed,  i m p a r ti al  o u ts i d e  a ge n c y
s h a l l  b e  an  ac c e p tab l e  m e th o d  o f m e e ti n g th i s  r e q u i r e m e n t.

1 9 . 7 . 3 . 2 . 3    Wh e r e  a ta n k i s  l o c a te d  i n  ar e as  s u b j e c t to  fooding,
th e  m e th o d  fo r  an c h o r i n g  th e  ta n k s h al l  b e  c ap a b l e  o f p r e ve n t‐
i n g th e  tan k,  e i th e r  fu l l  o r  e m p ty,  fr o m  foating  d u r i n g a  r i s e  i n

wate r  l e ve l  u p  to  th e  e s tab l i s h e d  m a x i m u m  food  s tag e .  E n g i ‐
n e e r i n g e val u ati o n  b y a qualifed,  i m p a r ti al  o u ts i d e  ag e n c y
s h a l l  b e  an  ac c e p tab l e  m e th o d  o f m e e ti n g th i s  r e q u i r e m e n t.

1 9 . 7 . 3 . 3  Tan k  O p e n i n gs  O th e r th an  Ve n ts .

1 9 . 7 . 3 . 3 . 1    E a c h  c o n n e c ti o n  to  th e  ta n k b e l o w th e  n o r m al
l i q u i d  l e ve l  th r o u gh  wh i c h  l i q u i d  c an  n o r m al l y fow s h a l l  b e

p r o vi d e d  wi th  a n  i n te r n a l  o r  e x te r n al  val ve  l o c ate d  as  c l o s e  a s
p o s s i b l e  to  th e  s h e l l  o f th e  tan k,  i n  ac c o r d an c e  wi th  C h a p ‐
te r   2 2 .

1 9 . 7 . 3 . 3 . 2 *    C o n n e c ti o n s  to  th e  ta n k a b o ve  th e  n o r m al  l i q u i d
l e ve l  th r o u g h  wh i c h  l i q u i d  c a n  n o r m al l y fow s h al l  n o t b e
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r e q u i r e d  to  h a ve  a  va l ve ,  p r o vi d e d  th e r e  e x i s ts  a l i q u i d ti g h t
c l o s u r e  at th e  o p p o s i te  e n d  o f th e  l i n e .  T h e  l i q u i d ti g h t c l o s u r e
s h a l l  b e  i n  th e  fo r m  o f a va l ve ,  a p l u g,  o r  a  c o u p l i n g  o r  ftting

wi th  p o s i ti ve  s h u to ff.

1 9 . 7 . 3 . 4  Fi e l d  Te s ti n g.

1 9 . 7 . 3 . 4 . 1 *    As  an  a l te r n ate  m e th o d  to  th e  te s ti n g  r e q u i r e ‐
m e n ts  i n  C h a p te r  2 1 ,  c o o ki n g  o i l  s to r a ge  tan ks  s h a l l  b e  te s te d

fo r  l e aks  at th e  ti m e  o f i n s tal l ati o n  b y flling  th e  tan k wi th  c o o k‐
i n g  o i l  to  a l i q u i d  l e ve l  ab o ve  th e  h i g h e s t tan k s e a m  o r  c o n n e c ‐

ti o n  wi th i n  th e  n o r m al  l i q u i d  l e ve l .  B e fo r e  th e  tan k i s  p l a c e d  i n
s e r vi c e ,  al l  l e aks  s h al l  b e  c o r r e c te d  i n  an  ap p r o ve d  m an n e r  o r
th e  tan k s h a l l  b e  r e p l ac e d .

1 9 . 7 . 3 . 4 . 2    An  ap p r o ve d  l i s ti n g  m ar k o n  a c o o ki n g  o i l  s to r ag e
ta n k s h al l  b e  c o n s i d e r e d  to  b e  e vi d e n c e  o f c o m p l i an c e  wi th

tan k te s ti n g  r e q u i r e m e n ts .

1 9 . 7 . 4  Fi re  P ro te c ti o n  fo r C o o ki n g O i l  S to rage  Tan ks .

1 9 . 7 . 4 . 1  Identifcation  fo r E m e rge n c y Re s p o n d e rs .    A s i gn  o r
m a r ki n g th a t m e e ts  th e  r e q u i r e m e n ts  o f N F PA 7 0 4  o r  an o th e r

ap p r o ve d  s ys te m  s h al l  b e  a p p l i e d  to  e ac h  c o o ki n g  o i l  s to r ag e
ta n k i n  a c c o r d an c e  wi th  C h a p te r  2 1 .  Ad d i ti o n a l  s i gn a ge  s h a l l

b e  ap p l i e d  to  e a c h  tan k i d e n ti fyi n g th e  c o n te n ts  o f th e  tan k a s
c o o ki n g  o i l ,  e i th e r  fr e s h  o r  wa s te .

1 9 . 7 . 4 . 2 *    I n  ar e a s  wh e r e  ta n ks  ar e  l o c ate d ,  n o  a d d i ti o n al
ve n ti l ati o n  s h al l  b e  r e q u i r e d  b e yo n d  th at n e c e s s ar y fo r  c o m fo r t
ve n ti l ati o n ,  p r o vi d e d  th at al l  c o o ki n g  e q u i p m e n t i s  e q u i p p e d

wi th  e x h au s t s ys te m s  i n  a c c o r d an c e  wi th  N F PA  9 6 .

1 9 . 7 . 4 . 3    I f ve n ti l a ti o n  i s  n o t p r o vi d e d  a s  specifed  i n  1 9 . 7 . 4 . 2 ,
th e n  th e  tan k s h al l  b e  ve n te d  to  a n o th e r  r o o m  i n s i d e  th e  b u i l d ‐

i n g  th at m e e ts  th e s e  r e q u i r e m e n ts ,  o r  th e  tan k s h a l l  b e  ve n te d
to  th e  o u ts i d e  o f th e  b u i l d i n g.

1 9 . 7 . 5  Tran s fe r L i n e s .

1 9 . 7 . 5 . 1 *  D e s i gn  an d  C o n s tr u c ti o n  o f Fre s h  C o o k i n g O i l
Tran s fe r L i n e s .    Tr an s fe r  l i n e s  fo r  fr e s h  c o o ki n g  o i l  s h a l l  b e
p e r m i tte d  to  b e  c o n s tr u c te d  o f m e tal l i c  o r  n o n m e ta l l i c  m ate r i ‐

al s  th a t ar e  c o m p ati b l e  wi th  c o o ki n g o i l  a n d  fo o d  p r o d u c ts .
N o n m e tal l i c  tr a n s fe r  l i n e s  s h a l l  a l s o  m e e t th e  fo l l o wi n g r e q u i r e ‐
m e n ts :

( 1 ) Tr a n s fe r  l i n e s  i n  p r e s s u r e  ap p l i c a ti o n s  s h a l l  b e  r a te d  fo r  a
wo r ki n g g au ge  p r e s s u r e  o f 1 0 0  p s i  ( 6 8 9  kP a)  at 7 0 ° F

( 2 1 ° C )  o r  th e  m ax i m u m  o u tp u t p r e s s u r e  o f th e  tr an s fe r
p u m p ,  wh i c h e ve r  i s  h i g h e r.

( 2 ) Tr an s fe r  l i n e s  i n  s u c ti o n  a p p l i c a ti o n s  s h a l l  b e  r a te d  fo r
fu l l  vac u u m  a t 7 0 ° F  ( 2 1 ° C ) .

( 3 ) Tr a n s fe r  l i n e s  s h al l  b e  r a te d  fo r  te m p e r a tu r e s  u p  to  1 2 0 ° F
( 4 9 ° C )  c o n ti n u o u s .

( 4 ) T h e  m ax i m u m  n o m i n a l  i n s i d e  d i am e te r  s h al l  b e  n o
l ar g e r  th a n  1 . 2 5   i n .  ( 3 2   m m ) .

( 5 ) L e a ka ge  s h a l l  b e  c o n tr o l l e d  th r o u gh  th e  u s e  o f c h e c k
val ve s  o r  an ti s i p h o n  val ve s  at p o i n ts  wh e r e  th e  l i n e s
c o n n e c t to  th e  fr e s h  o i l  tan k.

1 9 . 7 . 5 . 2 *  D e s i gn  an d  C o n s tr uc ti o n  o f Was te  C o o ki n g O i l
Tran s fe r L i n e s .    Was te  c o o ki n g o i l  tr an s fe r  l i n e s  s h al l  b e
p e r m i tte d  to  b e  c o n s tr u c te d  o f m e tal l i c  o r  n o n m e tal l i c  m ate r i ‐

al s  th at a r e  c o m p a ti b l e  wi th  c o o ki n g  o i l .

1 9 . 7 . 5 . 2 . 1    Tr a n s fe r  l i n e s  s h al l  b e  r ate d  fo r  u s e  wi th  c o o ki n g  o i l
at e l e vate d  te m p e r atu r e s  o f 2 7 5 ° F  ( 1 3 5 ° C )  c o n ti n u o u s  an d

3 5 0 ° F  ( 1 7 7 ° C )  i n te r m i tte n t.

1 9 . 7 . 5 . 2 . 2    N o n m e tal l i c  tr a n s fe r  l i n e s  s h al l  b e  r ate d  fo r  wo r k‐
i n g p r e s s u r e s  u p  to  2 5 0   p s i  ( 1 7 2 4   kP a )  at 2 7 5 ° F  ( 1 3 5 ° C ) .

1 9 . 7 . 5 . 3  Fl o w C o n tro l .    C o o ki n g  o i l  tr a n s fe r  l i n e s  s h al l  b e
e q u i p p e d  wi th  m e an s  to  p r e ve n t u n i n te n d e d  tr an s fe r  o r
d i s p e n s i n g o f c o o ki n g o i l .  T h e s e  m e an s  s h al l  b e  p e r m i tte d  to

b e  i n  th e  fo r m  o f m o m e n tar y c o n tr o l  s wi tc h e s ,  va l ve s ,  c h e c k
val ve s ,  a n ti s i p h o n  val ve s ,  p l u g s ,  c o u p l i n g s ,  fttings,  o r  a n y
c o m b i n ati o n  th e r e o f th a t a r e  fai l -s a fe  i n  n a tu r e .

1 9 . 7 . 5 . 4  P re s s ure  C o n tro l .    P u m p i n g s ys te m s  u s e d  to  tr an s fe r
c o o ki n g o i l  s h a l l  h ave  m e an s  to  p r e ve n t o ve r p r e s s u r i z ati o n  o f

tr a n s fe r  l i n e s .  T h e s e  m e a n s  s h al l  b e  i n  th e  fo r m  o f r e l i e f val ve s ,
b yp a s s  va l ve s ,  p r e s s u r e  s e n s o r  d e vi c e s ,  o r  th e  p r e s s u r e  l i m i ta‐
ti o n  o f th e  p u m p  i ts e l f.

1 9 . 7 . 5 . 5  I n s tal l ati o n  o f C o o ki n g O i l  Tran s fe r L i n e s  i n  P l e n u m -
Rate d  S p ac e s .    C o o ki n g  o i l  tr a n s fe r  l i n e s  i n s ta l l e d  i n  p l e n u m -
r ate d  s p ac e s  s h al l  b e  e n c l o s e d  i n  n o n c o m b u s ti b l e  r ac e wa ys  o r

e n c l o s u r e s ,  o r  s h al l  b e  c o ve r e d  wi th  a m a te r i al  l i s te d  an d
l ab e l e d  fo r  i n s tal l ati o n  wi th i n  a  p l e n u m .

1 9 . 7 . 5 . 6  Te s ti n g o f C o o k i n g O i l  Tran s fe r L i n e s .    C o o ki n g  o i l
tr an s fe r  l i n e s  s h a l l  b e  te s te d  a fte r  i n s ta l l a ti o n  an d  p r i o r  to  u s e .

Te s ti n g  s h al l  b e  wi th  c o o ki n g o i l  a t th e  n o r m al  o p e r ati n g  p r e s ‐
s u r e s .  An y l e aks  d i s c o ve r e d  i n  tr an s fe r  l i n e s  as  a r e s u l t o f te s ti n g
s h a l l  b e  r e p ai r e d  o r  th e  tr a n s fe r  l i n e s  r e p l a c e d  p r i o r  to  p l a c i n g

th e  tr an s fe r  l i n e s  i n to  s e r vi c e .
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C h ap te r 2 0    Re s e r ve d

C h ap te r  2 1       S to rage  o f I gn i ti b l e  ( Fl am m ab l e  o r C o m b u s ti b l e )
L i q u i d s  i n  Tan ks  — Re q ui re m e n ts  fo r Al l  S to rage  Tan ks

2 1 . 1  S c o p e .    T h i s  c h ap te r  s h al l  ap p l y to  th e  fo l l o wi n g :

( 1 ) T h e  s to r a ge  o f l i q u i d s ,  as  defned  i n  3 . 3 . 3 3  an d  C h ap ‐
te r   4 ,  i n  fxed  tan ks  th at e x c e e d  6 0   g al  ( 2 3 0   L )  c ap a c i ty

( 2 ) T h e  s to r ag e  o f l i q u i d s  i n  p o r ta b l e  tan ks  th a t e x c e e d
6 6 0   g al  ( 2 5 0 0   L )  c ap ac i ty

( 3 ) T h e  s to r ag e  o f l i q u i d s  i n  i n te r m e d i a te  b u l k c o n tai n e r s
th a t e x c e e d  7 9 3   g al  ( 3 0 0 0   L )  c a p ac i ty

( 4 ) T h e  d e s i gn ,  i n s ta l l ati o n ,  te s ti n g,  o p e r ati o n ,  an d  m ai n te ‐
n an c e  o f s u c h  ta n ks ,  p o r ta b l e  ta n ks ,  an d  b u l k c o n tai n e r s

2 1 . 2  Defnitions  Specifc  to  C h ap te r 2 1 .    F o r  th e  p u r p o s e  o f
th i s  c h ap te r,  th e  fo l l o wi n g defnitions  s h a l l  a p p l y.

2 1 . 2 . 1  C o m p ar tm e n te d  Tan k.    A tan k th at i s  d i vi d e d  i n to  two
o r  m o r e  c o m p ar tm e n ts  i n te n d e d  to  c o n tai n  th e  s a m e  o r  d i ffe r ‐

e n t l i q u i d s .

2 1 . 3  G e n e ral  Re q u i re m e n ts .

2 1 . 3 . 1    S to r ag e  o f C l a s s  I I  a n d  C l a s s  I I I  l i q u i d s  [ F P  ≥  1 0 0 ° F
( 3 7 . 8 ° C ) ]  h e a te d  at o r  a b o ve  th e i r  F P  s h al l  fo l l o w th e  r e q u i r e ‐
m e n ts  fo r  C l a s s  I  l i q u i d s  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ] ,  u n l e s s  an  e n g i ‐

n e e r i n g  e va l u a ti o n  c o n d u c te d  i n  a c c o r d an c e  wi th  C h a p te r  6
a n d  S e c ti o n  2 1 . 6  justifes  fo l l o wi n g  th e  r e q u i r e m e n ts  fo r  s o m e
o th e r  l i q u i d  c l a s s .

2 1 . 3 . 2    Ta n ks  s h al l  b e  p e r m i tte d  to  b e  o f a n y s h a p e ,  s i z e ,  o r
typ e  c o n s i s te n t wi th  r e c o gn i z e d  e n g i n e e r i n g s tan d ar d s .  M e tal

ta n ks  s h al l  b e  we l d e d ,  r i ve te d  an d  c a u l ke d ,  o r  b o l te d  o r
c o n s tr u c te d  u s i n g  a  c o m b i n a ti o n  o f th e s e  m e th o d s .

2 1 . 3 . 3    Ta n ks  d e s i g n e d  a n d  i n te n d e d  fo r  a b o ve gr o u n d  u s e
s h a l l  n o t b e  u s e d  a s  u n d e r g r o u n d  tan ks .

2 1 . 3 . 4    Ta n ks  d e s i gn e d  an d  i n te n d e d  fo r  u n d e r g r o u n d  u s e
s h a l l  n o t b e  u s e d  a s  ab o ve g r o u n d  tan ks .

2 1 . 3 . 5    Ta n ks  s h al l  b e  d e s i g n e d  an d  b u i l t i n  a c c o r d a n c e  wi th
r e c o g n i z e d  e n g i n e e ri n g s tan d ar d s  fo r  th e  m ate r i a l  o f c o n s tr u c ‐
ti o n  b e i n g  u s e d .

2 1 . 4  D e s i gn  an d  C o n s tr u c ti o n  o f S to rage  Tan ks .

2 1 . 4 . 1  M ate ri al s  o f C o n s tr u c ti o n .    Ta n ks  s h al l  b e  o f s te e l  o r
o th e r  ap p r o ve d  n o n c o m b u s ti b l e  m ate r i al  i n  ac c o r d an c e  wi th

2 1 . 4 . 1 . 1  th r o u g h  2 1 . 4 . 1 . 4 ,  o r  o f c o m b u s ti b l e  m ate r i a l s  i n
a c c o r d an c e  wi th  2 1 . 4 . 1 . 1  an d  2 1 . 4 . 1 . 3  th r o u g h  2 1 . 4 . 1 . 5 .

2 1 . 4 . 1 . 1    T h e  m a te ri al s  o f c o n s tr u c ti o n  fo r  ta n ks  an d  th e i r
a p p u r te n an c e s  s h a l l  b e  c o m p ati b l e  wi th  th e  l i q u i d  to  b e  s to r e d .
I n  c as e  o f d o u b t a b o u t th e  p r o p e r ti e s  o f th e  l i q u i d  to  b e  s to r e d ,

th e  s u p p l i e r,  p r o d u c e r  o f th e  l i q u i d ,  o r  o th e r  c o m p e te n t
a u th o r i ty s h al l  b e  c o n s u l te d .

2 1 . 4 . 1 . 2    U n l i n e d  c o n c r e te  tan ks  s h al l  b e  p e r m i tte d  to  b e  u s e d
fo r  s to r i n g  l i q u i d s  th a t h a ve  a g r avi ty o f 4 0 ° AP I  o r  h e a vi e r.
C o n c r e te  ta n ks  wi th  s p e c i al  l i n i n g s  s h al l  b e  p e r m i tte d  to  b e

u s e d  fo r  o th e r  l i q u i d s ,  p r o vi d e d  th e y ar e  d e s i g n e d  an d
c o n s tr u c te d  i n  ac c o rd an c e  wi th  r e c o g n i z e d  e n g i n e e r i n g s ta n d ‐
a r d s .

2 1 . 4 . 1 . 3    Ta n ks  s h a l l  b e  p e r m i tte d  to  h a ve  c o m b u s ti b l e  o r
n o n c o m b u s ti b l e  l i n i n g s .  T h e  s e l e c ti o n ,  specifcation,  an d  typ e

o f l i n i n g  m ate r i a l  a n d  i ts  r e q u i r e d  th i c kn e s s  s h al l  b e  b as e d  o n
th e  p r o p e r ti e s  o f th e  l i q u i d  to  b e  s to r e d .  Wh e n  th e r e  i s  a
c h a n ge  i n  th e  c h ar a c te r i s ti c s  o f th e  l i q u i d  to  b e  s to r e d ,  th e

c o m p a ti b i l i ty o f th e  l i n i n g an d  th e  l i q u i d  s h a l l  b e  verifed.

2 1 . 4 . 1 . 4    An  e n g i n e e r i n g e val u a ti o n  s h a l l  b e  m ad e  i f th e
specifc  g r avi ty o f th e  l i q u i d  to  b e  s to r e d  e x c e e d s  th at o f wate r

o r  i f th e  tan k i s  d e s i g n e d  to  c o n ta i n  l i q u i d s  a t a  l i q u i d  te m p e r a‐
tu r e  b e l o w 0 ° F  ( − 1 8 ° C ) .

2 1 . 4 . 1 . 5  C o m b u s ti b l e  M ate ri al s .

2 1 . 4 . 1 . 5 . 1    Ta n ks  s h al l  b e  p e r m i tte d  to  b e  c o n s tr u c te d  o f
c o m b u s ti b l e  m ate r i al s  wh e r e  a p p r o ve d .

2 1 . 4 . 1 . 5 . 2    Ta n ks  c o n s tr u c te d  o f c o m b u s ti b l e  m a te r i al s  s h a l l  b e
l i m i te d  to  a n y o f th e  fo l l o wi n g :

( 1 ) U n d e r g r o u n d  i n s tal l a ti o n
( 2 ) U s e  wh e r e  r e q u i r e d  b y th e  p r o p e r ti e s  o f th e  i g n i ti b l e

(fammable  o r  c o m b u s ti b l e )  l i q u i d  s to r e d
( 3 ) Ab o ve g r o u n d  s to r ag e  o f C l a s s  I I I B  l i q u i d s  [ F P  ≥  2 0 0 ° F

( 9 3 ° C ) ]  i n  ar e a s  n o t e x p o s e d  to  a s p i l l  o r  l e ak o f C l as s  I
o r  C l as s   I I  l i q u i d s  [ F P  <  1 4 0 ° F  ( 6 0 ° C ) ]

( 4 ) S to r ag e  o f C l a s s  I I I B  l i q u i d s  [ F P  ≥  2 0 0 ° F  ( 9 3 ° C ) ]  i n s i d e  a
b u i l d i n g  p r o te c te d  b y a n  a p p r o ve d  au to m ati c  fre-
extinguishing  s ys te m

2 1 . 4 . 1 . 5 . 3 *    U s e  o f e l e c tr i c al  i m m e r s i o n  h e ate r s  i n  n o n m e ta l l i c
tan ks  s h a l l  b e  p r o h i b i te d .

2 1 . 4 . 1 . 5 . 4    E x p o s e d  c o m b u s ti b l e  c o m p o n e n ts  o f n o n m e ta l l i c
tan ks  s h al l  b e  s p a c e d  a t l e as t 3  ft ( 0 . 9  m )  awa y fr o m  an y s u r fa c e

h e ate d  to  a  te m p e r atu r e  ab o ve  1 4 0 ° F  ( 6 0 ° C )  an d  a t l e as t 6  ft
( 1 . 8   m )  a way fr o m  an y o p e n  fame.

2 1 . 4 . 2  D e s i gn  S tan d ard s  fo r S to rage  Tan k s .

2 1 . 4 . 2 . 1  D e s i gn  S tan d ard s  fo r Atm o s p h e ri c  Tan ks .

2 1 . 4 . 2 . 1 . 1 *    Atm o s p h e r i c  tan ks  d e s i gn e d  a n d  c o n s tr u c te d  i n
ac c o r d an c e  wi th  an y o f th e  fo l l o wi n g r e c o g n i z e d  e n gi n e e r i n g

s tan d ar d s  s h al l  b e  d e e m e d  as  m e e ti n g th e  r e q u i r e m e n ts  o f
2 1 . 4 . 2 . 1 :

( 1 ) AP I  Specifcation  1 2 B ,  Bolted Tanks for Storage of Produc‐
tion Liquids

( 2 ) AP I  Specifcation  1 2 D ,  Field Welded Tanks for Storage of
Production Liquids

( 3 ) AP I  Specifcation  1 2 F,  Shop Welded Tanks for Storage of
Production Liquids

( 4 ) AP I  S ta n d a r d  6 5 0 ,  Welded Tanks for Oil Storage
( 5 ) U L   5 8 ,  Steel Underground Tanks for Flammable and Combusti‐

ble Liquids
( 6 ) U L   8 0 ,  Steel Tanks for Oil-Burner Fuels and Other Combustible

Liquids
( 7 ) U L  1 4 2 ,  Steel Aboveground Tanks for Flammable and Combus‐

tible Liquids
( 8 ) U L  1 4 2 A,  Safety for Special Purpose Aboveground Tanks for

Specifc Flammable or Combustible Liquids
( 9 ) U L  1 3 1 6 ,  Glass-Fiber Reinforced Plastic Underground Storage

Tanks for Petroleum Products,  Alcohols,  and Alcohol-Gasoline
Mixtures

( 1 0 ) U L  2 0 8 0 ,  Fire Resistant Tanks for Flammable and Combustible
Liquids

( 1 1 ) U L  2 0 8 5 ,  Protected Aboveground Tanks for Flammable and
Combustible Liquids
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( 1 2 ) U L  2 2 5 8 ,  Aboveground Nonmetallic Tanks for Fuel Oil and
Other Combustible Liquids,  wh e r e  u s e d  i n  ac c o r d an c e  wi th

th e  p r o vi s i o n s  i n  2 1 . 4 . 1 . 5

2 1 . 4 . 2 . 1 . 2    Ta n ks  s h al l  b e  l i m i te d  to  o p e r a ti o n  fr o m  atm o s ‐
p h e r i c  to  a ga u g e  p r e s s u r e  o f 0 . 5  p s i  ( 3 . 5  kP a )  u n l e s s  p e r m i tte d
i n  2 1 . 4 . 2 . 1 . 3  th r o u g h  2 1 . 4 . 2 . 1 . 5 .

2 1 . 4 . 2 . 1 . 3    Atm o s p h e r i c  tan ks  d e s i gn e d  an d  c o n s tr u c te d  i n
ac c o r d an c e  wi th  An n e x  F  o f AP I  S tan d ar d  6 5 0 ,  Welded Tanks for

Oil Storage,  s h al l  b e  p e r m i tte d  to  o p e r ate  a t p r e s s u r e s  fr o m
atm o s p h e r i c  to  a ga u g e  p r e s s u r e  o f 2 . 5   p s i  ( 1 7 . 2   kP a) .

2 1 . 4 . 2 . 1 . 3 . 1    Ta n ks  s h a l l  b e  an c h o r e d  as  r e q u i r e d  b y An n e x  F
o f AP I  S tan d ar d  6 5 0 ,  Welded Tanks for Oil Storage.

2 1 . 4 . 2 . 1 . 4    Atm o s p h e r i c  tan ks  th a t ar e  n o t d e s i g n e d  an d
c o n s tr u c te d  i n  ac c o r d an c e  wi th  Ap p e n d i x  F  o f AP I  S tan d ar d
6 5 0 ,  Welded Tanks for Oil Storage,  s h al l  b e  p e r m i tte d  to  o p e r a te  a t
p r e s s u r e s  fr o m  atm o s p h e r i c  to  a g au ge  p r e s s u r e  o f 1 . 0  p s i

( 6 . 9  kP a)  o n l y i f an  e n g i n e e r i n g  a n al ys i s  i s  p e r fo r m e d  to  d e te r ‐
m i n e  th at th e  tan k c a n  wi th s ta n d  th e  e l e va te d  p r e s s u r e .

2 1 . 4 . 2 . 1 . 5    H o r i z o n ta l  c yl i n d r i c al  an d  r e c tan g u l a r  ta n ks  b u i l t
ac c o r d i n g  to  a n y o f th e  s tan d ar d s  specifed  i n  2 1 . 4 . 2 . 1 . 1  s h a l l

b e  p e r m i tte d  to  o p e r ate  at p r e s s u r e s  fr o m  a tm o s p h e r i c  to  a
gau ge  p r e s s u r e  o f 1 . 0  p s i  ( 6 . 9  kP a )  an d  s h al l  b e  l i m i te d  to  a
gau ge  p r e s s u r e  o f 2 . 5  p s i  ( 1 7  kP a )  u n d e r  e m e r ge n c y ve n ti n g

c o n d i ti o n s .

2 1 . 4 . 2 . 1 . 6    L o w-p r e s s u r e  ta n ks  an d  p r e s s u r e  ve s s e l s  s h al l  b e
p e r m i tte d  to  b e  u s e d  as  atm o s p h e r i c  ta n ks .

2 1 . 4 . 2 . 1 . 7    Atm o s p h e r i c  tan ks  s h al l  n o t b e  u s e d  to  s to r e  a i g n i ‐
ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d  a t a te m p e r atu r e  at o r

ab o ve  i ts  b o i l i n g  p o i n t.

2 1 . 4 . 2 . 2  D e s i gn  S tan d ard s  fo r L o w- P re s s u re  Tan ks .

2 1 . 4 . 2 . 2 . 1    L o w- p r e s s u r e  ta n ks  s h a l l  b e  d e s i g n e d  an d  c o n s tr u c ‐
te d  i n  ac c o r d a n c e  wi th  r e c o g n i z e d  e n g i n e e r i n g  s tan d ar d s .  L o w-
p r e s s u r e  tan ks  th a t m e e t e i th e r  o f th e  fo l l o wi n g s tan d ar d s  s h a l l

b e  d e e m e d  as  m e e ti n g  th e  r e q u i r e m e n ts  o f 2 1 . 4 . 2 . 2 :

( 1 ) AP I  6 2 0 ,  Design and Construction of Large,  Welded,  Low-
Pressure Storage Tanks

( 2 ) AS M E  Code for Unfred Pressure Vessels,  S e c ti o n   VI I I ,  D i vi s i o n
1

2 1 . 4 . 2 . 2 . 2    L o w-p r e s s u r e  ta n ks  s h al l  n o t b e  o p e r ate d  ab o ve
th e i r  d e s i gn  p r e s s u r e s .

2 1 . 4 . 2 . 2 . 3    P r e s s u r e  ve s s e l s  s h a l l  b e  p e r m i tte d  to  b e  u s e d  a s
l o w-p r e s s u r e  tan ks .

2 1 . 4 . 2 . 3  D e s i gn  S tan d ard s  fo r P re s s ure  Ve s s e l s .

2 1 . 4 . 2 . 3 . 1    Ta n ks  wi th  s to r ag e  p r e s s u r e s  ab o ve  a  g au ge  p r e s s u r e
o f 1 5  p s i  ( 1 0 0  kP a)  s h a l l  b e  d e s i g n e d  an d  c o n s tr u c te d  i n

ac c o r d an c e  wi th  r e c o gn i z e d  e n g i n e e r i n g s ta n d a r d s .  P r e s s u r e
ve s s e l s  th at m e e t a n y o f th e  fo l l o wi n g s ta n d ar d s  s h al l  b e
d e e m e d  as  m e e ti n g th e  r e q u i r e m e n ts  o f 2 1 . 4 . 2 . 3 :

( 1 ) F i r e d  p r e s s u r e  ve s s e l s  s h al l  b e  d e s i g n e d  a n d  c o n s tr u c te d
i n  a c c o r d a n c e  wi th  S e c ti o n  I  ( P o we r  B o i l e r s ) ,  o r
S e c ti o n  VI I I ,  D i vi s i o n  1  o r  D i vi s i o n  2  ( P r e s s u r e  Ve s s e l s ) ,  a s
a p p l i c a b l e ,  o f th e  AS M E  Boiler and Pressure Vessel Code.

( 2 ) Unfred  p r e s s u r e  ve s s e l s  s h al l  b e  d e s i g n e d  a n d  c o n s tr u c ‐
te d  i n  a c c o r d a n c e  wi th  S e c ti o n  VI I I ,  D i vi s i o n  1  o r  D i vi s i o n
2 ,  o f th e  AS M E  Boiler and Pressure Vessel Code.

2 1 . 4 . 2 . 3 . 2    P r e s s u r e  ve s s e l s  th a t d o  n o t m e e t th e  r e q u i r e m e n ts
o f 2 1 . 4 . 2 . 3 . 1 ( 1 )  o r  2 1 . 4 . 2 . 3 . 1 ( 2 )  s h a l l  b e  p e r m i tte d  to  b e  u s e d ,
p r o vi d e d  th e y a r e  ap p r o ve 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 .

2 1 . 4 . 2 . 3 . 3    P r e s s u r e  ve s s e l s  s h al l  n o t b e  o p e r ate d  ab o ve  th e i r
d e s i g n  p r e s s u r e s .  T h e  n o r m al  o p e r a ti n g p r e s s u r e  o f th e  ve s s e l

s h a l l  n o t e x c e e d  th e  d e s i g n  p r e s s u r e  o f th e  ve s s e l .

2 1 . 4 . 3  N o r m al  Ve n ti n g fo r S to rage  Tan ks .

2 1 . 4 . 3 . 1  S to rage  Tan k  Ve n ti n g.

2 1 . 4 . 3 . 1 . 1 *    S to r a ge  tan ks  s h a l l  b e  ve n te d  to  p r e ve n t th e  d e ve l ‐
o p m e n t o f vac u u m  o r  p r e s s u r e  th at c an  d i s to r t th e  ta n k o r
e x c e e d  th e  r ate d  d e s i g n  va c u u m  o r  r ate d  d e s i g n  p r e s s u r e  o f th e
ta n k wh e n  th e  tan k i s  flled  o r  e m p ti e d  o r  b e c a u s e  o f atm o s ‐

p h e r i c  te m p e r atu r e  c h an g e s .

N 2 1 . 4 . 3 . 1 . 1 . 1 *    Wh e r e  u s e d ,  p r e s s u r e - va c u u m  ve n t d e vi c e s  s h a l l
b e  l i s te d  o r  ap p r o ve d .

N 2 1 . 4 . 3 . 1 . 1 . 2    T h e  r e q u i r e m e n t i n  2 1 . 4 . 3 . 1 . 1 . 1  d o e s  n o t a p p l y to
tan ks  fo r  u p s tr e am  p r o d u c ti o n  l i q u i d s .

2 1 . 4 . 3 . 1 . 2    N o r m a l  ve n ts  s h a l l  b e  l o c ate d  ab o ve  th e  m a x i m u m
n o r m al  l i q u i d  l e ve l .

2 1 . 4 . 3 . 2 *    Atm o s p h e r i c  s to r a ge  tan ks  s h al l  b e  ve n te d  s o  as  n o t
to  e x c e e d  th e  tan k' s  d e s i gn  o p e r ati n g  p r e s s u r e  o r  a  g au ge  p r e s ‐

s u r e  o f 1 . 0  p s i  ( 6 . 9  kP a ) ,  wh i c h e ve r  i s  l e s s ,  an d  s h al l  b e  ve n te d
to  p r e ve n t th e  d e ve l o p m e n t o f va c u u m .

2 1 . 4 . 3 . 3    L o w- p r e s s u r e  ta n ks  an d  p r e s s u r e  ve s s e l s  s h al l  b e
ve n te d  to  p r e ve n t th e  d e ve l o p m e n t o f p r e s s u r e  o r  vac u u m  th at

e x c e e d s  th e  r a te d  d e s i g n  p r e s s u r e  o f th e  tan k o r  ve s s e l .  M e a n s
s h a l l  a l s o  b e  p r o vi d e d  to  p r e ve n t o ve r p r e s s u r e  fr o m  an y p u m p
d i s c h ar g i n g  i n to  th e  tan k o r  ve s s e l  wh e n  th e  p u m p  d i s c h ar g e

p r e s s u r e  c a n  e x c e e d  th e  d e s i g n  p r e s s u r e  o f th e  tan k o r  ve s s e l .

2 1 . 4 . 3 . 4    I f an y tan k o r  p r e s s u r e  ve s s e l  h a s  m o r e  th an  o n e  fll
o r  wi th d r awal  c o n n e c ti o n  an d  s i m u l tan e o u s  flling  o r  wi th ‐

d r awal  c a n  b e  m a d e ,  th e  ve n t s i z e  s h al l  b e  b as e d  o n  th e  m ax i ‐
m u m  a n ti c i p a te d  s i m u l tan e o u s  fow.

2 1 . 4 . 3 . 5    F o r  tan ks  e q u i p p e d  wi th  ve n ts  th a t p e r m i t p r e s s u r e s
to  e x c e e d  a g au ge  p r e s s u r e  o f 2 . 5  p s i  ( 1 7  kP a)  an d  fo r  l o w-

p r e s s u r e  tan ks  an d  p r e s s u r e  ve s s e l s ,  th e  o u tl e t o f al l  ve n ts  an d
ve n t d r ai n s  s h al l  b e  a r r an g e d  to  d i s c h ar g e  i n  a  m an n e r  th at
p r e ve n ts  l o c al i z e d  o ve rh e ati n g  o f o r  fame  i m p i n g e m e n t o n  an y

p ar t o f th e  tan k,  i f vap o r s  fr o m  th e  ve n ts  a r e  i gn i te d .

2 1 . 4 . 3 . 6    Ta n ks  a n d  p r e s s u r e  ve s s e l s  th at s to r e  C l as s  I A l i q u i d s
[ F P  <  7 3 ° F  ( 2 2 . 8 ° C )  a n d  B P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  s h al l  b e

e q u i p p e d  wi th  ve n ti n g  d e vi c e s  th at a r e  c l o s e d ,  e x c e p t wh e n
ve n ti n g  u n d e r  p r e s s u r e  o r  va c u u m  c o n d i ti o n s .

2 1 . 4 . 3 . 7    Ta n ks  an d  p r e s s u r e  ve s s e l s  th at s to r e  C l as s  I B  an d
C l a s s  I C  l i q u i d s  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C )  an d  B P  ≥  1 0 0 ° F  ( 3 7 . 8 ° C ) ]
s h a l l  b e  e q u i p p e d  wi th  ve n ti n g d e vi c e s  o r  wi th  l i s te d  fame

ar r e s te r s .  Wh e n  u s e d ,  ve n t d e vi c e s  s h al l  b e  c l o s e d ,  e x c e p t wh e n
ve n ti n g  u n d e r  p r e s s u r e  o r  va c u u m  c o n d i ti o n s .

2 1 . 4 . 3 . 8    Ta n ks  o f 3 0 0 0  b a r r e l s  ( b b l )  [ 1 2 6 , 0 0 0  g al  ( 4 7 5  m 3 ) ]
c a p a c i ty o r  l e s s  th at s to r e  c r u d e  p e tr o l e u m  i n  c r u d e -p r o d u c i n g
ar e as  an d  o u ts i d e  a b o ve g r o u n d  atm o s p h e r i c  ta n ks  o f l e s s  th an

1 0 0 0  ga l  ( 3 7 8 5  L )  c a p a c i ty th at c o n tai n  o th e r  th an  C l as s  I A
l i q u i d s  [ F P  <  7 3 ° F  ( 2 2 . 8 ° C )  a n d  B P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  s h al l  b e
p e r m i tte d  to  h ave  o p e n  ve n ts .
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2 1 . 4 . 3 . 9 *    F l am e  a r r e s te r s  o r  ve n ti n g  d e vi c e s  r e q u i r e d  i n
2 1 . 4 . 3 . 6  an d  2 1 . 4 . 3 . 7  s h a l l  b e  p e r m i tte d  to  b e  o m i tte d  o n  tan ks
th at s to re  C l a s s  I B  o r  C l as s  I C  l i q u i d s  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C )  an d
B P  ≥  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  wh e r e  c o n d i ti o n s  ar e  s u c h  th at th e i r  u s e
c a n ,  i n  c a s e  o f o b s tr u c ti o n ,  r e s u l t i n  d am ag e  to  th e  tan k.

2 1 . 4 . 3 . 1 0    P i p i n g fo r  n o r m a l  ve n ts  s h al l  b e  d e s i gn e d  i n  ac c o r d ‐
an c e  wi th  C h ap te r   2 7 .

Δ 2 1 . 4 . 4  Tan k Fi l l  P i p e s .

N 2 1 . 4 . 4 . 1    F i l l  p i p e s  th a t e n te r  th e  to p  o f a  ta n k s h al l  te r m i n a te
wi th i n  6   i n .  ( 1 5 0   m m )  o f th e  b o tto m  o f th e  tan k.

N 2 1 . 4 . 4 . 2    F i l l  p i p e s  i n  tan ks  wh o s e  va p o r  s p a c e  u n d e r  th e
e x p e c te d  r an g e  o f o p e r ati n g  c o n d i ti o n s  i s  n o t i n  th e  fammable
r an g e  o r  i s  i n e r te d  s h al l  n o t n e e d  to  m e e t 2 1 . 4 . 4 . 1 .

N 2 1 . 4 . 4 . 3 *    F i l l  p i p e s  i n  tan ks  h an d l i n g  i gn i ti b l e  (fammable  o r
c o m b u s ti b l e )  l i q u i d s  wi th  m i n i m al  p o te n ti a l  fo r  a c c u m u l a ti o n
o f s tati c  c h ar g e  s h al l  n o t n e e d  to  m e e t 2 1 . 4 . 4 . 1 ,  p r o vi d e d  th a t
th e  fll  l i n e  i s  d e s i gn e d  an d  th e  s ys te m  i s  o p e r a te d  to  avo i d  m i s t
ge n e r ati o n  a n d  to  p r o vi d e  r e s i d e n c e  ti m e  d o wn s tr e am  o f flters
o r  s c r e e n s  to  al l o w d i s s i p ati o n  o f th e  g e n e r ate d  s tati c  c h a r ge .

N 2 1 . 4 . 4 . 4    F i l l  p i p e s  s h al l  b e  i n s tal l e d  o r  ar r a n ge d  s o  th at vi b r a‐
ti o n  i s  m i n i m i z e d .

2 1 . 4 . 5 *  C o r ro s i o n  P ro te c ti o n .

2 1 . 4 . 5 . 1    C o r r o s i o n  p r o te c ti o n  s h a l l  m e e t th e  r e q u i r e m e n ts  o f
2 1 . 4 . 5 . 2  o r  2 1 . 4 . 5 . 3 ,  wh i c h e ve r  i s  a p p l i c ab l e .

2 1 . 4 . 5 . 2  I n te r n al  C o r ro s i o n  P ro te c ti o n  fo r M e tal  S to rage
Tan k s .    Wh e r e  tan ks  ar e  n o t d e s i gn e d  i n  ac c o r d a n c e  wi th
s tan d ar d s  o f th e  Am e r i c a n  P e tr o l e u m  I n s ti tu te ,  th e  Am e r i c a n
S o c i e ty o f M e c h an i c al  E n g i n e e r s ,  o r  U n d e r wr i te r s  L a b o r a to r i e s
I n c . ,  o r  i f c o r r o s i o n  i s  a n ti c i p a te d  b e yo n d  th at p r o vi d e d  fo r  i n
th e  d e s i g n  fo r m u l a s  o r  s tan d ar d s  u s e d ,  ad d i ti o n al  m e tal  th i c k‐
n e s s  o r  ap p r o ve d  p r o te c ti ve  c o a ti n gs  o r  l i n i n g s  s h a l l  b e  p r o vi ‐
d e d  to  c o m p e n s a te  fo r  th e  c o r r o s i o n  l o s s  e x p e c te d  d u r i n g th e
d e s i g n  l i fe  o f th e  tan k.

2 1 . 4 . 5 . 3  I n te r n al  C o r ro s i o n  P ro te c ti o n  fo r N o n m e tal l i c  Tan ks .
Wh e r e  ta n ks  ar e  n o t d e s i gn e d  i n  ac c o r d an c e  wi th  s ta n d a r d s  o f
th e  Am e r i c an  P e tr o l e u m  I n s ti tu te ,  th e  Am e r i c an  S o c i e ty o f
M e c h an i c a l  E n gi n e e r s ,  AS T M  I n te r n ati o n al ,  o r  U n d e r wr i te r s
L ab o r ato r i e s  I n c . ,  o r  i f d e g r ad ati o n  i s  an ti c i p ate d  b e yo n d  th a t
p r o vi d e d  fo r  i n  th e  d e s i gn  fo r m u l as  o r  s tan d ar d s  u s e d ,  d e g r a‐
d ati o n  s h al l  b e  c o m p e n s ate d  fo r  b y p r o vi d i n g ad d i ti o n a l  tan k
m a te r i al  th i c kn e s s  o r  b y ap p l i c a ti o n  o f p r o te c ti ve  c o ati n g s  o r
l i n i n gs ,  as  d e te r m i n e d  b y a n  e n gi n e e r i n g  a n al ys i s .

2 1 . 5  Te s ti n g Re q u i re m e n ts  fo r Tan k s .

2 1 . 5 . 1  G e n e ral .    Al l  tan ks ,  wh e th e r  s h o p -b u i l t o r  feld-erected,
s h a l l  b e  te s te d  b e fo r e  th e y a r e  p l ac e d  i n  s e r vi c e  i n  a c c o r d a n c e
wi th  th e  r e q u i r e m e n ts  o f th e  c o d e  u n d e r  wh i c h  th e y we r e  b u i l t.

2 1 . 5 . 1 . 1    An  ap p r o ve d  l i s ti n g  m ar k o n  a  ta n k s h a l l  b e  c o n s i d ‐
e r e d  to  b e  e vi d e n c e  o f c o m p l i an c e  wi th  2 1 . 5 . 1 .  Tan ks  n o t s o
m a r ke d  s h a l l  b e  te s te d  b e fo r e  th e y ar e  p l ac e d  i n  s e r vi c e  i n
ac c o r d an c e  wi th  th e  ap p l i c ab l e  r e q u i r e m e n ts  fo r  te s ti n g i n  th e
s tan d ar d s  l i s te d  i n  2 1 . 4 . 2 . 1 . 1 ,  2 1 . 4 . 2 . 2 . 1 ,  o r  2 1 . 4 . 2 . 3 . 1 ,  o r  i n
ac c o r d an c e  wi th  r e c o g n i z e d  e n gi n e e r i n g  s tan d a r d s .  U p o n  s ati s ‐
fa c to r y c o m p l e ti o n  o f te s ti n g ,  a  p e r m a n e n t r e c o r d  o f th e  te s t
r e s u l ts  s h a l l  b e  m ai n tai n e d  b y th e  o wn e r.

2 1 . 5 . 1 . 2    Wh e r e  th e  ve r ti c al  l e n g th  o f th e  fll  a n d  ve n t p i p e s  i s
s u c h  th at,  wh e n  flled  wi th  l i q u i d ,  th e  s tati c  h e ad  i m p o s e d  o n

th e  b o tto m  o f th e  tan k e x c e e d s  a  g au ge  p r e s s u r e  o f 1 0  p s i
( 7 0  kP a) ,  th e  tan k an d  i ts  r e l ate d  p i p i n g s h a l l  b e  te s te d  h yd r o ‐
s tati c a l l y to  a p r e s s u r e  e q u al  to  th e  s ta ti c  h e ad  th u s  i m p o s e d  b y

u s i n g  r e c o g n i z e d  e n gi n e e r i n g  s tan d ar d s .

2 1 . 5 . 1 . 3    B e fo r e  th e  ta n k i s  i n i ti a l l y p l ac e d  i n  s e r vi c e ,  a l l  l e aks
o r  d e fo r m a ti o n s  s h a l l  b e  c o r r e c te d  i n  an  a p p r o ve d  m a n n e r.

M e c h an i c a l  c au l ki n g  s h a l l  n o t b e  p e r m i tte d  fo r  c o r r e c ti n g  l e aks
i n  we l d e d  tan ks  e x c e p t fo r  p i n h o l e  l e aks  i n  th e  r o o f.

2 1 . 5 . 1 . 4    Ta n ks  to  b e  o p e r a te d  a t p r e s s u r e s  b e l o w th e i r  d e s i g n
p r e s s u r e  s h al l  b e  te s te d  b y th e  ap p l i c ab l e  p r o vi s i o n s  o f 2 1 . 5 . 1 . 1

o r  2 1 . 5 . 1 . 2  b as e d  u p o n  th e  p r e s s u r e  d e ve l o p e d  u n d e r  fu l l
e m e r g e n c y ve n ti n g o f th e  ta n k.

Δ 2 1 . 5 . 2 *  T i gh tn e s s  Te s ti n g.    I n  ad d i ti o n  to  th e  te s ts  c al l e d  fo r
i n  2 1 . 5 . 1 ,  al l  ta n ks  an d  c o n n e c ti o n s  s h a l l  b e  te s te d  fo r  ti gh tn e s s
afte r  i n s tal l ati o n  an d  b e fo r e  b e i n g  p l a c e d  i n  s e r vi c e  i n  a c c o r d ‐
an c e  wi th  2 1 . 5 . 2 . 3  th r o u gh  2 1 . 5 . 2 . 1 1 ,  as  ap p l i c a b l e .

N 2 1 . 5 . 2 . 1    E x c e p t fo r  u n d e r g r o u n d  tan ks ,  th e  te s t r e q u i r e d  i n
2 1 . 5 . 2  s h al l  b e  m ad e  at o p e r ati n g  p r e s s u r e  wi th  ai r,  i n e r t g as ,  o r
wate r.

Δ 2 1 . 5 . 2 . 2  C o n d i ti o n s  Wh e re  Fi e l d  Te s ti n g I s  N o t Re q ui re d .

N 2 1 . 5 . 2 . 2 . 1    Te s ti n g  r e q u i r e d  b y 2 1 . 5 . 2  s h al l  n o t b e  r e q u i r e d  fo r
a p r i m ar y tan k o r  an  i n te r s ti ti al  s p ac e  th at c o n ti n u e s  to  m ai n ‐

tai n  a fac to r y-ap p l i e d  vac u u m  i n  ac c o r d an c e  wi th  th e  m an u fac ‐
tu r e r ’ s  i n s tr u c ti o n s .

N 2 1 . 5 . 2 . 2 . 2    S u c h  c o m p o n e n ts  as  s tate d  i n  2 1 . 5 . 2 . 2 . 1  s h al l  b e
c o n s i d e r e d  to  b e  ti g h t u n ti l  s u c h  ti m e  th a t th e  va c u u m  i s
b r o ke n .

N 2 1 . 5 . 2 . 2 . 3    F i n a l  ti g h tn e s s  te s ti n g o f an  i n te r s ti ti a l  s p a c e  s h a l l
n o t b e  r e q u i r e d  i f th e  fa c to r y-a p p l i e d  vac u u m  i s  m ai n ta i n e d

u n ti l  o n e  o f th e  fo l l o wi n g c o n d i ti o n s  i s  m e t:

( 1 ) F o r  ab o ve gr o u n d  tan ks ,  th e  tan k i s  s e t o n  th e  s i te  a t th e
l o c ati o n  wh e r e  i t i s  i n te n d e d  to  b e  i n s tal l e d .

( 2 ) F o r  u n d e r g r o u n d  ta n ks ,  backfll  h as  b e e n  c o m p l e te d  to
th e  to p  o f th e  tan k.

2 1 . 5 . 2 . 3    Ai r  p r e s s u r e  s h al l  n o t b e  u s e d  to  te s t tan ks  th a t
c o n tai n  l i q u i d s  o r  va p o r s .  (See Section 27. 7 for testing pressure

piping. )

2 1 . 5 . 2 . 4    F o r  feld-erected  tan ks ,  th e  te s ts  r e q u i r e d  b y 2 1 . 5 . 1 . 1
o r  2 1 . 5 . 1 . 2  s h a l l  b e  p e r m i tte d  to  b e  c o n s i d e r e d  th e  te s t fo r  ta n k
ti g h tn e s s .

2 1 . 5 . 2 . 5    H o r i z o n ta l  s h o p - fa b r i c ate d  ab o ve gr o u n d  tan ks  s h a l l
b e  te s te d  fo r  ti g h tn e s s  e i th e r  h yd r o s tati c al l y o r  wi th  a i r  p r e s s u r e

at n o t l e s s  th a n  a ga u g e  p r e s s u r e  o f 3  p s i  ( 2 0  kP a )  a n d  n o t
m o r e  th a n  a ga u g e  p r e s s u r e  o f 5   p s i  ( 3 5   kP a) .

2 1 . 5 . 2 . 6    Ve r ti c al  s h o p -fab r i c a te d  ab o ve g r o u n d  ta n ks  s h a l l  b e
te s te d  fo r  ti g h tn e s s  e i th e r  h yd r o s tati c al l y o r  wi th  ai r  p r e s s u r e  a t
n o t l e s s  th a n  a ga u g e  p r e s s u r e  o f 1 . 5  p s i  ( 1 0  kP a)  an d  n o t m o r e

th a n  a  ga u g e  p r e s s u r e  o f 2 . 5   p s i  ( 1 7   kP a ) .

N 2 1 . 5 . 2 . 7 *    Re c ta n gu l a r  s h o p -fa b r i c ate d  a b o ve gr o u n d  tan ks
s h a l l  b e  te s te d  fo r  ti g h tn e s s  e i th e r  h yd r o s tati c al l y o r  wi th  ai r

p r e s s u r e  at n o t l e s s  th an  a  g au ge  p r e s s u r e  o f 0 . 5   p s i  ( 3   kP a )  an d
n o t m o r e  th a n  a ga u g e  p r e s s u r e  o f 1 . 5  p s i g ( 1 0  kP a )  o r  i n
a c c o r d an c e  wi th  th e  tan k’ s  l i s ti n g  o r  th e  m a n u fac tu r e r ’ s

i n s tr u c ti o n s .

2 1 . 5 . 2 . 8    S i n gl e -wal l  u n d e r g r o u n d  ta n ks  a n d  p i p i n g,  b e fo r e
b e i n g c o ve r e d ,  e n c l o s e d ,  o r  p l ac e d  i n  u s e ,  s h al l  b e  te s te d  fo r
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ti g h tn e s s  e i th e r  h yd r o s ta ti c al l y o r  wi th  a i r  p r e s s u r e  a t n o t l e s s
th a n  a g au ge  p r e s s u r e  o f 3  p s i  ( 2 0  kP a )  an d  n o t m o r e  th an  a
ga u g e  p r e s s u r e  o f 5   p s i  ( 3 5   kP a) .

2 1 . 5 . 2 . 9 *    U n d e r g r o u n d  s e c o n d a r y c o n tai n m e n t tan ks  an d
h o r i z o n tal  ab o ve g r o u n d  s e c o n d a r y c o n tai n m e n t tan ks  s h a l l

h a ve  th e  p r i m ar y ( i n n e r )  ta n k te s te d  fo r  ti g h tn e s s  e i th e r  h yd r o ‐
s tati c a l l y o r  wi th  ai r  p r e s s u r e  at n o t l e s s  th an  a  ga u g e  p r e s s u r e
o f 3  p s i  ( 2 0  kP a)  an d  n o t m o r e  th an  a g au ge  p r e s s u r e  o f 5  p s i

( 3 5   kP a) .

Δ 2 1 . 5 . 2 . 9 . 1 *    T h e  i n te r s ti ti a l  s p ac e  o f s u c h  tan ks  s h al l  b e  te s te d
e i th e r  h yd r o s ta ti c a l l y o r  wi th  a i r  p r e s s u r e  at a ga u g e  p r e s s u r e  o f

3  to  5  p s i  ( 2 0  to  3 5  kP a ) ,  b y va c u u m  a t 5 . 3  i n .  H g  ( 1 8  kP a) ,  o r
i n  ac c o r d an c e  wi th  th e  tan k’ s  l i s ti n g  o r  th e  m a n u fac tu r e r ’ s

i n s tr u c ti o n s .

2 1 . 5 . 2 . 9 . 2    T h e  p r e s s u r e  o r  va c u u m  s h al l  b e  h e l d  fo r  n o t l e s s
th an  1  h o u r  o r  fo r  th e  d u r a ti o n  specifed  i n  th e  l i s ti n g  p r o c e ‐

d u r e s  fo r  th e  ta n k.

N 2 1 . 5 . 2 . 1 0 *    T h e  i n te r s ti ti a l  s p a c e  o f s u c h  tan ks  s h a l l  b e  te s te d
e i th e r  h yd r o s ta ti c a l l y o r  wi th  ai r  p r e s s u r e  at a g au g e  p r e s s u r e  o f
0 . 5  to  1 . 5  p s i  ( 1 0  to  1 7  kP a) ,  b y va c u u m  a t 5 . 3  i n .  H g  ( 1 8  kP a ) ,

o r  i n  ac c o r d an c e  wi th  th e  tan k’ s  l i s ti n g  o r  m a n u fac tu r e r ’ s
i n s tr u c ti o n s .

2 1 . 5 . 2 . 1 1    Ve r ti c a l  a b o ve gr o u n d  s e c o n d ar y c o n tai n m e n t–typ e
ta n ks  s h al l  h ave  th e i r  p r i m a r y ( i n n e r )  ta n k te s te d  fo r  ti gh tn e s s
e i th e r  h yd r o s ta ti c al l y o r  wi th  a i r  p r e s s u r e  at n o t l e s s  th an  a

g au ge  p r e s s u r e  o f 1 . 5  p s i  ( 1 0  kP a )  a n d  n o t m o r e  th a n  a g au ge
p r e s s u r e  o f 2 . 5   p s i  ( 1 7   kP a ) .

Δ 2 1 . 5 . 2 . 1 1 . 1 *    T h e  i n te r s ti ti a l  s p a c e  o f s u c h  tan ks  s h a l l  b e  te s te d
e i th e r  h yd r o s ta ti c a l l y o r  wi th  ai r  p r e s s u r e  at a g au g e  p r e s s u r e  o f
1 . 5  to  2 . 5  p s i  ( 1 0  to  1 7  kP a) ,  b y va c u u m  a t 5 . 3  i n .  H g  ( 1 8  kP a ) ,

o r  i n  ac c o r d an c e  wi th  th e  tan k’ s  l i s ti n g  o r  m a n u fac tu r e r ’ s
i n s tr u c ti o n s .

2 1 . 5 . 2 . 1 1 . 2    T h e  p r e s s u r e  o r  vac u u m  s h al l  b e  h e l d  fo r  n o t l e s s
th a n  1  h o u r  o r  fo r  th e  d u r a ti o n  specifed  i n  th e  l i s ti n g  p r o c e ‐
d u r e s  fo r  th e  ta n k.

2 1 . 5 . 3 *  P e ri o d i c  Te s ti n g.    E ac h  ta n k s h al l  b e  te s te d  wh e n
r e q u i r e d  b y th e  m an u fa c tu r e r ’ s  i n s tr u c ti o n s  a n d  a p p l i c ab l e

s tan d ar d s  to  e n s u r e  th e  i n te gr i ty o f th e  tan k.

2 1 . 6  Fi re  P re ve n ti o n  an d  C o n tro l .

2 1 . 6 . 1  G e n e ral  Re q u i re m e n ts .

2 1 . 6 . 1 . 1    T h i s  s e c ti o n  s h a l l  ap p l y to  th e  c o m m o n l y r e c o gn i z e d
m a n ag e m e n t te c h n i q u e s  a n d  fre  c o n tr o l  m e th o d s  u s e d  to

p r e ve n t o r  m i n i m i z e  th e  l o s s  fr o m  fre  o r  e x p l o s i o n  i n  tan k
s to r ag e  fa c i l i ti e s .  T h e  wi d e  r an g e  i n  s i z e ,  d e s i g n ,  an d  l o c a ti o n

o f tan k s to r a ge  fa c i l i ti e s  s h al l  p r e c l u d e  th e  i n c l u s i o n  o f d e tai l e d
fre  p r e ve n ti o n  an d  c o n tr o l  m e th o d s  a p p l i c a b l e  to  al l  s u c h
fa c i l i ti e s .

2 1 . 6 . 1 . 2    Ta n k s to r ag e  fac i l i ti e s  s h al l  e s tab l i s h  an d  i m p l e m e n t
fre  p r e ve n ti o n  an d  c o n tr o l  m e th o d s  fo r  l i fe  s a fe ty,  fo r  m i n i m i z ‐

i n g p r o p e r ty l o s s ,  an d  fo r  r e d u c i n g fre  e x p o s u r e  to  ad j o i n i n g
fa c i l i ti e s  r e s u l ti n g  fr o m  fre  an d  e x p l o s i o n .  C o m p l i a n c e  wi th
2 1 . 6 . 2  th r o u g h  2 1 . 6 . 6  s h a l l  b e  d e e m e d  a s  m e e ti n g  th e  r e q u i r e ‐

m e n ts  o f 2 1 . 6 . 1 .

2 1 . 6 . 2  C o n tro l  o f I gn i ti o n  S o u rc e s .    I n  o r d e r  to  p r e ve n t th e
i gn i ti o n  o f fammable  vap o r s  i n  tan k s to r ag e  fa c i l i ti e s ,  i gn i ti o n

s o u r c e s  s h al l  b e  c o n tr o l l e d  i n  ac c o r d an c e  wi th  C h a p te r   6 .

Δ 2 1 . 6 . 3  M an age m e n t o f Fi re  an d  E x p l o s i o n  H az ard s .    T h e
e x te n t o f r e q u i r e d  fre  a n d  e x p l o s i o n  c o n tr o l  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  6 . 4 . 1 . 2 . 3 .

2 1 . 6 . 4  Fi re  C o n tro l .    Tan k s to r ag e  fac i l i ti e s  fo r  l i q u i d s  s h al l  b e
r e vi e we d  to  e n s u r e  th a t fre  an d  e x p l o s i o n  h a z a r d s  r e s u l ti n g

fr o m  l o s s  o f c o n tai n m e n t o f l i q u i d s  ar e  p r o vi d e d  wi th  c o r r e ‐
s p o n d i n g  fre  p r e ve n ti o n  an d  e m e r ge n c y ac ti o n  p l an s .  (See also

Section  6. 3. )

2 1 . 6 . 5  E m e rge n c y P l an n i n g an d  Trai n i n g.

2 1 . 6 . 5 . 1 *    An  e m e r g e n c y p l a n ,  c o n s i s te n t wi th  th e  avai l ab l e
e q u i p m e n t,  r e s o u r c e s ,  an d  p e r s o n n e l ,  s h a l l  b e  e s tab l i s h e d  an d

i m p l e m e n te d  to  r e s p o n d  to  fres  an d  e x p l o s i o n s ,  a n d  o th e r
e m e r g e n c i e s .  T h i s  p l a n  s h a l l  a d d r e s s  th e  fo l l o wi n g:

( 1 ) P r o c e d u r e s  to  b e  u s e d  i n  c as e  o f fre,  e x p l o s i o n ,  o r  ac c i ‐
d e n tal  r e l e as e  o f i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )
l i q u i d  o r  vap o r  i n c l u d i n g,  b u t n o t l i m i te d  to ,  s o u n d i n g

th e  al a r m ,  n o ti fyi n g  th e  fre  d e p ar tm e n t,  e vac u a ti n g
p e r s o n n e l ,  c o n tr o l l i n g an d  m i ti g ati n g  th e  e x p l o s i o n ,  an d

c o n tr o l l i n g a n d  e x ti n g u i s h i n g  th e  fre
( 2 ) Ap p o i n ti n g  a n d  tr a i n i n g o f p e r s o n n e l  to  c a r r y o u t e m e r ‐

ge n c y r e s p o n s e  d u ti e s
( 3 ) M ai n te n a n c e  o f fre  p r o te c ti o n ,  s p i l l  c o n tr o l  a n d  c o n tai n ‐

m e n t,  a n d  o th e r  e m e r g e n c y r e s p o n s e  e q u i p m e n t
( 4 ) C o n d u c ti n g  e m e r g e n c y r e s p o n s e  d r i l l s
( 5 ) S h u td o wn  o r  i s o l ati o n  o f e q u i p m e n t to  c o n tr o l  u n i n te n ‐

ti o n a l  r e l e a s e s
( 6 ) Al te r n a ti ve  m e as u r e s  fo r  th e  s afe ty o f p e r s o n n e l  wh i l e  a n y

fre  p r o te c ti o n  o r  o th e r  e m e r g e n c y r e s p o n s e  e q u i p m e n t
i s  s h u t d o wn  o r  i n o p e r ati ve

2 1 . 6 . 5 . 2    P e r s o n n e l  r e s p o n s i b l e  fo r  th e  u s e  a n d  o p e r ati o n  o f
fre  p r o te c ti o n  e q u i p m e n t s h al l  b e  tr a i n e d  i n  th e  u s e  o f an d  b e

a b l e  to  d e m o n s tr a te  kn o wl e d g e  o f th e  u s e  o r  o p e r ati o n  o f th a t
e q u i p m e n t.  Re fr e s h e r  tr a i n i n g  s h al l  b e  c o n d u c te d  a t l e as t

an n u a l l y.

2 1 . 6 . 5 . 3    P l a n n i n g  o f e ffe c ti ve  fre  c o n tr o l  m e as u r e s  s h a l l  b e
c o o r d i n ate d  wi th  l o c a l  e m e r g e n c y r e s p o n s e  ag e n c i e s  a n d  s h a l l

i n c l u d e ,  b u t n o t b e  l i m i te d  to ,  th e  identifcation  o f a l l  ta n ks  b y
l o c a ti o n ,  c o n te n ts ,  s i z e ,  an d  h a z a r d  identifcation  a s  r e q u i r e d

i n  2 1 . 7 . 2 . 1 .

2 1 . 6 . 5 . 4    P r o c e d u r e s  s h al l  b e  e s tab l i s h e d  to  p r o vi d e  fo r  s a fe
s h u td o wn  o f tan k s to r ag e  fac i l i ti e s  u n d e r  e m e r ge n c y c o n d i ti o n s

a n d  fo r  s a fe  r e tu r n  to  s e r vi c e .  T h e s e  p r o c e d u r e s  s h a l l  p r o vi d e
r e q u i r e m e n ts  fo r  p e r i o d i c  tr a i n i n g o f p e r s o n n e l  an d  s c h e d u l e d

i n s p e c ti o n  a n d  te s ti n g  o f as s o c i ate d  al ar m s ,  i n te r l o c ks ,  an d
c o n tr o l s .

2 1 . 6 . 5 . 5    E m e r g e n c y p r o c e d u r e s  s h al l  b e  ke p t avai l ab l e  i n  a n
o p e r ati n g  a r e a.  T h e  p r o c e d u r e s  s h a l l  b e  r e vi e we d  an d  u p d ate d
i n  ac c o r d an c e  wi th  6 . 4 . 2 .

2 1 . 6 . 5 . 6    Wh e r e  tan k s to r ag e  fa c i l i ti e s  a r e  u n atte n d e d ,  a
s u m m a r y o f th e  e m e r g e n c y p l an  s h al l  b e  p o s te d  o r  l o c ate d  i n  a

s tr ate g i c  l o c ati o n  th a t i s  ac c e s s i b l e  to  e m e r g e n c y r e s p o n d e r s .

2 1 . 6 . 6  I n s p e c ti o n  an d  M ai n te n an c e  o f Fi re  P ro te c ti o n  an d
E m e rge n c y Re s p o n s e  E q u i p m e n t.

2 1 . 6 . 6 . 1 *    Al l  fre  p r o te c ti o n  a n d  e m e r g e n c y r e s p o n s e  e q u i p ‐
m e n t s h al l  b e  m a i n tai n e d ,  i n s p e c te d ,  an d  te s te d  i n  ac c o r d a n c e
wi th  r e g u l ato r y r e q u i r e m e n ts ,  s ta n d a r d  p r a c ti c e s ,  an d  e q u i p ‐

m e n t m an u fac tu r e r s ’  r e c o m m e n d a ti o n s .
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2 1 . 6 . 6 . 2    M ai n te n a n c e  a n d  o p e r a ti n g p r o c e d u r e s  an d  p r ac ti c e s
at ta n k s to r a ge  fa c i l i ti e s  s h a l l  b e  e s tab l i s h e d  an d  i m p l e m e n te d
to  c o n tr o l  l e a ka ge  an d  p r e ve n t s p i l l a ge  an d  r e l e as e  o f i g n i ti b l e
(fammable  o r  c o m b u s ti b l e )  l i q u i d s .

2 1 . 6 . 6 . 3    Gr o u n d  ar e a s  a r o u n d  ta n k s to r a ge  fa c i l i ti e s  s h al l  b e
ke p t fr e e  o f we e d s ,  tr as h ,  an d  o th e r  u n n e c e s s a r y c o m b u s ti b l e
m a te r i al s .

2 1 . 6 . 6 . 4    Ac c e s s ways  e s ta b l i s h e d  fo r  m o ve m e n t o f p e r s o n n e l
s h a l l  b e  m ai n tai n e d  c l e ar  o f o b s tr u c ti o n s  to  p e r m i t e vac u a ti o n
an d  ac c e s s  fo r  m a n u al  frefghting  an d  e m e r ge n c y r e s p o n s e  i n
ac c o r d an c e  wi th  r e g u l a to r y r e q u i r e m e n ts  a n d  th e  e m e r g e n c y
p l a n .

2 1 . 6 . 6 . 5    C o m b u s ti b l e  wa s te  m a te r i al  an d  r e s i d u e s  i n  o p e r a ti n g
ar e as  s h a l l  b e  ke p t to  a m i n i m u m ,  s to r e d  i n  c o ve r e d  m e tal
c o n tai n e r s ,  an d  d i s p o s e d  o f d ai l y.

2 1 . 6 . 6 . 6    P e r s o n n e l  r e s p o n s i b l e  fo r  th e  i n s p e c ti o n  an d  m ai n te ‐
n an c e  o f fre  p r o te c ti o n  an d  e m e r ge n c y r e s p o n s e  e q u i p m e n t
s h a l l  b e  tr ai n e d  a n d  s h a l l  b e  ab l e  to  d e m o n s tr a te  kn o wl e d g e  o f
th e  i n s p e c ti o n  a n d  m ai n te n a n c e  o f th a t e q u i p m e n t.  Re fr e s h e r
tr a i n i n g  s h al l  b e  c o n d u c te d  a s  n e e d e d  to  m ai n ta i n  profciency.

2 1 . 7  O p e rati o n  o f S to rage  Tan k s .

2 1 . 7 . 1 *  P re ve n ti o n  o f Overflling o f S to rage  Tan k s .    F a c i l i ti e s
wi th  a b o ve gr o u n d  ta n ks  l ar g e r  th an  1 3 2 0  g al  ( 5 0 0 0  L )  s to r i n g
C l a s s  I  o r  C l as s  I I  l i q u i d s  [ F P  <  1 4 0 ° F  ( 6 0 ° C ) ]  s h a l l  e s tab l i s h
p r o c e d u r e s  o r  s h a l l  p r o vi d e  e q u i p m e n t,  o r  b o th ,  to  p r e ve n t
overflling  o f ta n ks .

2 1 . 7 . 1 . 1    F ac i l i ti e s  wi th  ab o ve gr o u n d  ta n ks  th a t r e c e i ve  an d
tr a n s fe r  C l a s s  I  l i q u i d s  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  fr o m  m ai n l i n e
p i p e l i n e s  o r  m ar i n e  ve s s e l s  s h a l l  e s tab l i s h  an d  fo l l o w fo r m al
wr i tte n  p r o c e d u r e s  to  p r e ve n t overflling  o f ta n ks  u ti l i z i n g  o n e
o f th e  fo l l o wi n g m e th o d s  o f p r o te c ti o n :

( 1 ) Ta n ks  s h a l l  b e  g au g e d  at i n te r val s  i n  a c c o r d an c e  wi th
e s tab l i s h e d  p r o c e d u r e s  b y p e r s o n n e l  c o n ti n u o u s l y o n  th e
p r e m i s e s  d u r i n g p r o d u c t r e c e i p t.  Ac kn o wl e d g e d  c o m m u ‐

n i c ati o n  s h al l  b e  m ai n tai n e d  wi th  th e  s u p p l i e r  s o  fow c an
b e  s h u t d o wn  o r  d i ve r te d  i n  a c c o r d an c e  wi th  e s ta b l i s h e d

p r o c e d u r e s .
( 2 ) Ta n ks  s h a l l  b e  e q u i p p e d  wi th  a  h i g h -l e ve l  d e te c ti o n

d e vi c e  th at i s  e i th e r  i n d e p e n d e n t o f an y g au g i n g  e q u i p ‐
m e n t o r  i n c o r p o r ate s  a  g au gi n g an d  a l ar m  s ys te m  th a t
p r o vi d e s  e l e c tr o n i c  s e l f-c h e c ki n g  to  i n d i c ate  wh e n  th e

ga u g i n g  a n d  al a r m  s ys te m  h a s  fai l e d .  Al a r m s  s h al l  b e  l o c a‐
te d  wh e r e  p e r s o n n e l  wh o  ar e  o n  d u ty th r o u g h o u t p r o d ‐
u c t tr an s fe r  c a n  ar r an g e  fo r  fow s to p p a ge  o r  d i ve r s i o n  i n

a c c o r d an c e  wi th  e s tab l i s h e d  p r o c e d u r e s .
( 3 ) Tan ks  s h al l  b e  e q u i p p e d  wi th  an  i n d e p e n d e n t h i g h -l e ve l

d e te c ti o n  s ys te m  th a t wi l l  au to m ati c al l y s h u t d o wn  o r
d i ve r t fow i n  ac c o r d a n c e  wi th  e s tab l i s h e d  p r o c e d u r e s .

2 1 . 7 . 1 . 2    Al te r n ati ve s  to  i n s tr u m e n ta ti o n  d e s c r i b e d  i n
2 1 . 7 . 1 . 1 ( 2 )  an d  2 1 . 7 . 1 . 1 ( 3 )  s h al l  b e  al l o we d  wh e r e  a p p r o ve d  a s
affo r d i n g e q u i va l e n t p r o te c ti o n .

2 1 . 7 . 1 . 3    I n s tr u m e n tati o n  s ys te m s  c o ve r e d  i n  2 1 . 7 . 1 . 1 ( 2 )  an d
2 1 . 7 . 1 . 1 ( 3 )  s h a l l  b e  wi r e d  fa i l -s afe ,  s u c h  th at va l i d  a l a r m  c o n d i ‐
ti o n s  o r  s ys te m  fa i l u r e s  c r e a te  an  a l ar m  c o n d i ti o n  th a t wi l l
n o ti fy p e r s o n n e l  o r  a u to m a ti c a l l y s h u t d o wn  o r  d i ve r t fow.

2 1 . 7 . 1 . 3 . 1    Wr i tte n  i n s tr u m e n tati o n  p e r fo r m an c e  p r o c e d u r e s
s h a l l  b e  e s tab l i s h e d  to  defne  val i d  al ar m  c o n d i ti o n s  an d  s ys te m

fai l u r e s  i n  a c c o r d a n c e  wi th  AP I  2 3 5 0 ,  Overfll Protection for Stor‐
age Tanks in Petroleum Facilities.

2 1 . 7 . 1 . 3 . 2    S ys te m  fai l u r e  s h al l  i n c l u d e ,  b u t n o t b e  l i m i te d  to ,
th e  fo l l o wi n g:

( 1 ) L o s s  o f m a i n  e l e c tr i c al  p o we r
( 2 ) E l e c tr i c a l  b r e a k,  s h o r t c i r c u i t,  o r  g r o u n d  fa u l t i n  th e  l e ve l

d e te c ti o n  s ys te m  c i r c u i t o r  th e  a l a r m  a n d  s i g n al  c i r c u i t
( 3 ) S e l f-d i ag n o s ti c  fe atu r e s
( 4 ) F ai l u r e  o r  m al fu n c ti o n  o f th e  l e ve l  d e te c ti o n  s ys te m

c o n tr o l  e q u i p m e n t o r  s i gn a l i n g  d e vi c e s

2 1 . 7 . 1 . 4    F o r m al  wr i tte n  p r o c e d u r e s  r e q u i r e d  b y 2 1 . 7 . 1 . 1  s h a l l
i n c l u d e  th e  fo l l o wi n g:

( 1 ) E s ta b l i s h m e n t o f th e  m ax i m u m  wo r ki n g ,  h i g h -h i g h ,  an d
c r i ti c al - h i g h  a l a r m  l e ve l s .

( 2 ) Re s p o n s e  ti m e s  r e q u i r e d  to  a l l o w o p e r a ti o n s  to  c o n d u c t
an  o r d e r l y s h u td o wn  i n  th e  e ve n t th at an  al a r m  i n d i c ate s

a n  i m m i n e n t overfll.
( 3 ) I n s tr u c ti o n s  c o ve r i n g  m e th o d s  to  c h e c k fo r  l i n e u p  an d

r e c e i p t o f i n i ti a l  d e l i ve r y to  tan k d e s i gn a te d  to  r e c e i ve
s h i p m e n t.

( 4 ) P r o vi s i o n  fo r  tr a i n i n g an d  m o n i to r i n g  th e  p e r fo r m a n c e
o f o p e r ati n g  p e r s o n n e l  b y s u p e r vi s o r s .

( 5 ) S c h e d u l e s  a n d  p r o c e d u r e s  fo r  i n s p e c ti o n  an d  te s ti n g  o f
ga u g i n g  e q u i p m e n t an d  h i g h -l e ve l  i n s tr u m e n ta ti o n  an d

r e l ate d  s ys te m s .  I n s p e c ti o n  a n d  te s ti n g  i n te r va l s  s h al l  b e
a p p r o ve d  b u t s h al l  n o t e x c e e d  1  ye a r.

2 1 . 7 . 1 . 5    An  u n d e r g r o u n d  ta n k s h al l  b e  e q u i p p e d  wi th  overfll
p r e ve n ti o n  e q u i p m e n t d e s i g n e d  to  ac c o m p l i s h  at l e as t o n e  o f
th e  fo l l o wi n g :

( 1 ) Au to m ati c al l y s h u t o ff th e  fow o f i g n i ti b l e  (fammable  o r
c o m b u s ti b l e )  l i q u i d  i n to  th e  tan k wh e n  i t i s  n o  m o r e  th an

9 5   p e r c e n t fu l l
( 2 ) Al e r t th e  tr a n s fe r  o p e r a to r  wh e n  th e  ta n k i s  n o  m o r e  th a n

9 0  p e r c e n t fu l l  b y e i th e r  r e s tr i c ti n g fow o r  tr i g ge r i n g a
h i g h -l e ve l  al ar m

( 3 ) Re s tr i c t fow 3 0  m i n u te s  b e fo r e  overflling  o r  a l e r t th e
tr an s fe r  o p e r a to r  wi th  a  h i g h -l e ve l  a l a r m  o n e  m i n u te
b e fo r e  overflling,  o r  au to m ati c al l y s h u t o ff fow i n to  th e

ta n k b e fo r e  a n y tan k to p  fttings  ar e  e x p o s e d  to  th e
s to r e d  l i q u i d

2 1 . 7 . 1 . 5 . 1    O th e r  m e th o d s  o f overfll  p r o te c ti o n  s h al l  b e
p e r m i tte d  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 .

N 2 1 . 7 . 1 . 5 . 2 *    Wh e r e  u s e d ,  overfll  p r e ve n ti o n  d e vi c e s  s h a l l  b e
l i s te d  o r  ap p r o ve d  (see 21 . 7. 1 . 5. 3).

N 2 1 . 7 . 1 . 5 . 3    T h e  r e q u i r e m e n t i n  2 1 . 7 . 1 . 5 . 2  d o e s  n o t ap p l y to
ta n ks  fo r  u p s tr e a m  p r o d u c ti o n  l i q u i d s .

2 1 . 7 . 1 . 6    S h o p - fa b r i c ate d  ab o ve g r o u n d  a tm o s p h e r i c  s to r a ge
ta n ks ,  c o n s tr u c te d  to  th e  r e c o g n i z e d  s tan d ar d s  o f 2 1 . 4 . 2 . 1 . 1 ,
s h a l l  m e e t th e  r e q u i r e m e n ts  o f 2 1 . 7 . 1 . 6 . 1  th r o u g h  2 1 . 7 . 1 . 6 . 4

wh e n e ve r  th e  ve r ti c al  l e n gth  fr o m  th e  ta n k b o tto m  to  th e  to p
o f th e  fll,  n o r m a l  ve n t,  o r  e m e r ge n c y ve n t e x c e e d s  1 2  ft
( 3 . 7   m ) .

2 1 . 7 . 1 . 6 . 1    An  a p p r o ve d  m e an s  s h a l l  b e  p r o vi d e d  to  n o ti fy th e
ta n k flling  o p e r ato r  o f th e  p e n d i n g  c o m p l e ti o n  o f th e  tan k fll

o p e r ati o n  at th e  fll  c o n n e c ti o n .
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2 1 . 7 . 1 . 6 . 2    An  ap p r o ve d  m e an s  s h al l  b e  p r o vi d e d  to  s to p  d e l i v‐
e r y o f i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d  to  th e  ta n k

p r i o r  to  th e  c o m p l e te  flling  o f th e  tan k.

2 1 . 7 . 1 . 6 . 3    I n  n o  c as e  s h a l l  th e s e  p r o vi s i o n s  r e s tr i c t o r  i n te r fe r e
wi th  th e  fu n c ti o n i n g  o f th e  n o r m al  ve n t o r  e m e r ge n c y ve n t.

2 1 . 7 . 1 . 6 . 4    T h e  m an u fa c tu r e r  o f th e  ta n k s h al l  b e  c o n s u l te d  to
d e te r m i n e  i f r e i n fo r c e m e n t o f th e  ta n k i s  r e q u i r e d .  I f r e i n fo r c e ‐
m e n t i s  d e e m e d  n e c e s s ar y,  i t s h al l  b e  d o n e .

2 1 . 7 . 2  Identifcation  an d  S e c u ri ty.

2 1 . 7 . 2 . 1  Identifcation  fo r E m e rge n c y Re s p o n d e rs .    A s i g n  o r
m a r ki n g th a t m e e ts  th e  r e q u i r e m e n ts  o f N F PA 7 0 4  o r  an o th e r
ap p r o ve d  s ys te m  s h a l l  b e  ap p l i e d  to  s to r ag e  tan ks  c o n tai n i n g

i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s .  T h e  m a r ki n g
s h a l l  b e  l o c a te d  wh e r e  i t c a n  b e  s e e n ,  s u c h  as  o n  th e  s i d e  o f th e
ta n k,  th e  s h o u l d e r  o f a n  a c c e s s way o r  wal kwa y to  th e  ta n k o r

tan ks ,  o r  o n  th e  p i p i n g o u ts i d e  o f th e  d i ke d  ar e a .  I f m o r e  th an
o n e  ta n k i s  i n vo l ve d ,  th e  m a r ki n gs  s h al l  b e  s o  l o c ate d  th a t e a c h
ta n k c an  b e  identifed.

2 1 . 7 . 2 . 2 *  S e c u ri ty fo r U n s u p e r vi s e d  S to rage  Tan k s .    U n s u p e r ‐
vi s e d ,  i s o l ate d  ab o ve g r o u n d  s to r ag e  ta n ks  s h al l  b e  s e c u r e d  an d

s h a l l  b e  m a r ke d  to  i d e n ti fy th e  fre  h az ar d s  o f th e  tan k an d  th e
ta n k’ s  c o n te n ts  to  th e  ge n e r a l  p u b l i c .  Wh e r e  n e c e s s a r y to
p r o te c t th e  ta n k fr o m  ta m p e r i n g  o r  tr e s p as s i n g ,  th e  a r e a wh e r e

th e  ta n k i s  l o c a te d  s h a l l  b e  s e c u r e d .

2 1 . 7 . 3  S to rage  Tan k s  i n  Are as  S ub j e c t to  Fl o o d i n g.

2 1 . 7 . 3 . 1  Tan k  L o ad i n g.

2 1 . 7 . 3 . 1 . 1    T h e  flling  o f a  ta n k to  b e  p r o te c te d  b y wate r  o r
p r o d u c t l o a d i n g  s h al l  b e  s tar te d  a s  s o o n  as  foodwaters  ar e

p r e d i c te d  to  r e ac h  a d a n ge r o u s  food  s tag e .

2 1 . 7 . 3 . 1 . 2    Wh e r e  i n d e p e n d e n tl y fu e l e d  p u m p s  ar e  r e l i e d  o n ,
suffcient fu e l  s h a l l  b e  a va i l ab l e  at al l  ti m e s  to  p e r m i t c o n ti n u ‐
i n g  o p e r ati o n s  u n ti l  al l  tan ks  a r e  flled.

2 1 . 7 . 3 . 1 . 3    Ta n k val ve s  s h a l l  b e  l o c ke d  i n  a  c l o s e d  p o s i ti o n
wh e n  l o ad i n g  h a s  b e e n  c o m p l e te d .

2 1 . 7 . 3 . 2  O p e rati n g I n s tr u c ti o n s .    O p e r ati n g  i n s tr u c ti o n s  o r
p r o c e d u r e s  to  b e  fo l l o we d  i n  a food  e m e r g e n c y s h a l l  b e  e s ta b ‐

l i s h e d  a n d  i m p l e m e n te d  b y p e r s o n n e l  identifed  i n  2 1 . 7 . 3 . 3 .

2 1 . 7 . 3 . 3  P e rs o n n e l  Trai n i n g.    P e r s o n n e l  r e s p o n s i b l e  fo r  a c ti ‐
vati n g  an d  p e r fo r m i n g  food  e m e r g e n c y p r o c e d u r e s  s h a l l  b e

tr a i n e d  i n  th e i r  i m p l e m e n ta ti o n  a n d  s h al l  b e  i n fo r m e d  o f th e
l o c ati o n  an d  o p e r a ti o n  o f va l ve s  an d  o th e r  c o n tr o l s  a n d  e q u i p ‐

m e n t n e c e s s ar y to  e ffe c t th e  i n te n t o f th e s e  p r o c e d u r e s .  P e r s o n ‐
n e l  s h al l  al s o  b e  tr a i n e d  i n  th e  p r o c e d u r e s  r e q u i r e d  to  p l a c e

th e  fac i l i ty b ac k i n to  s e r vi c e  fo l l o wi n g  a food  e m e r g e n c y.

2 1 . 7 . 4  Re m o val  fro m  S e r vi c e  o f S to rage  Tan ks .

2 1 . 7 . 4 . 1 *  C l o s ure  o f Ab o ve gro u n d  S to rage  Tan k s .    Ab o ve ‐
gr o u n d  tan ks  take n  o u t o f s e r vi c e  o r  a b an d o n e d  s h al l  b e
e m p ti e d  o f i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d ,

r e n d e r e d  vap o r-fr e e ,  an d  s afe gu ar d e d  ag ai n s t tr e s p as s i n g  i n
ac c o r d an c e  wi th  N F PA 3 2 6  o r  i n  ac c o r d an c e  wi th  th e  r e q u i r e ‐
m e n ts  o f th e  a u th o r i ty h avi n g  j u r i s d i c ti o n .

2 1 . 7 . 4 . 2  Re u s e  o f Ab o ve gro u n d  S to rage  Tan k s .    Ab o ve g r o u n d
ta n ks  s h al l  b e  p e r m i tte d  to  b e  r e u s e d  fo r  l i q u i d s  s e r vi c e  p r o vi ‐

d e d  th e y c o m p l y wi th  a p p l i c a b l e  s e c ti o n s  o f th i s  c o d e  a n d  ar e
ap p r o ve d .

2 1 . 7 . 4 . 3  Re m o val  fro m  S e r vi c e  o f U n d e rgro un d  S to rage
Tan k s .

2 1 . 7 . 4 . 3 . 1 *  G e n e ral .    U n d e r gr o u n d  ta n ks  take n  o u t o f s e r vi c e
o r  ab an d o n e d  s h al l  b e  e m p ti e d  o f i gn i ti b l e  (fammable  o r

c o m b u s ti b l e )  l i q u i d ,  r e n d e r e d  va p o r-fr e e ,  an d  s a fe g u a r d e d
ag ai n s t tr e s p as s i n g  i n  ac c o r d an c e  wi th  th i s  s e c ti o n  a n d  i n
ac c o r d an c e  wi th  N F PA 3 2 6  o r  th e  r e q u i r e m e n ts  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 .  T h e  p r o c e d u r e s  o u tl i n e d  i n  th i s  s e c ti o n
s h a l l  b e  fo l l o we d  wh e n  taki n g  u n d e r gr o u n d  ta n ks  te m p o r ar i l y
o u t o f s e r vi c e ,  c l o s i n g  th e m  i n  p l a c e  p e r m an e n tl y,  o r  r e m o vi n g

th e m .

2 1 . 7 . 4 . 3 . 2  Te m p o rar y C l o s u re .    U n d e r gr o u n d  tan ks  s h al l  b e
r e n d e r e d  te m p o r a r i l y o u t o f s e r vi c e  o n l y wh e n  i t i s  p l an n e d

th a t th e y wi l l  b e  r e tu r n e d  to  a c ti ve  s e r vi c e ,  c l o s e d  i n  p l a c e
p e r m an e n tl y,  o r  r e m o ve d  wi th i n  a n  a p p r o ve d  p e r i o d  n o t

e x c e e d i n g 1  ye ar.  T h e  fo l l o wi n g  r e q u i r e m e n ts  s h al l  b e  m e t:

( 1 ) C o r r o s i o n  p r o te c ti o n  an d  r e l e as e  d e te c ti o n  s ys te m s  s h a l l
b e  m ai n ta i n e d  i n  o p e r ati o n .

( 2 ) T h e  ve n t l i n e  s h al l  b e  l e ft o p e n  an d  fu n c ti o n i n g .
( 3 ) T h e  tan k s h a l l  b e  s e c u r e d  a ga i n s t tam p e r i n g.
( 4 ) Al l  o th e r  l i n e s  s h a l l  b e  c ap p e d  o r  p l u g ge d .

2 1 . 7 . 4 . 3 . 2 . 1    Ta n ks  r e m ai n i n g  te m p o r a r i l y o u t o f s e r vi c e  fo r
m o r e  th an  1  ye ar  s h al l  b e  p e r m an e n tl y c l o s e d  i n  p l ac e  o r

r e m o ve d  i n  ac c o r d an c e  wi th  2 1 . 7 . 4 . 3 . 3  o r  2 1 . 7 . 4 . 3 . 4 ,  a s  ap p l i c a‐
b l e .

2 1 . 7 . 4 . 3 . 3  P e r m an e n t C l o s u re  i n  P l ac e .    U n d e r gr o u n d  tan ks
s h a l l  b e  p e r m i tte d  to  b e  p e r m an e n tl y c l o s e d  i n  p l ac e  i f
ap 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 .  Al l  o f th e  fo l l o w‐

i n g r e q u i r e m e n ts  s h al l  b e  m e t:

( 1 ) Al l  a p p l i c a b l e  a u th o r i ti e s  h a vi n g j u r i s d i c ti o n  s h al l  b e  n o ti ‐
fed.

( 2 ) * A s a fe  wo r kp l a c e  s h al l  b e  m a i n tai n e d  th r o u g h o u t th e
p r e s c r i b e d  ac ti vi ti e s .

( 3 ) Al l  l i q u i d s  a n d  r e s i d u e s  s h al l  b e  r e m o ve d  fr o m  th e  tan k,
ap p u r te n an c e s ,  an d  p i p i n g  a n d  s h al l  b e  d i s p o s e d  o f i n

a c c o r d an c e  wi th  r e gu l ato r y r e q u i r e m e n ts  an d  i n d u s tr y
p r ac ti c e s ,  u s i n g a  wr i tte n  p r o c e d u r e .

( 4 ) T h e  tan k,  ap p u r te n a n c e s ,  a n d  p i p i n g s h a l l  b e  m ad e  s a fe
b y e i th e r  p u r g i n g  th e m  o f fammable  vap o r s  o r  i n e r ti n g
th e  p o te n ti al  e x p l o s i ve  a tm o s p h e r e .  Confrmation  th at
th e  atm o s p h e r e  i n  th e  ta n k i s  s afe  s h a l l  b e  b y te s ti n g  o f

th e  atm o s p h e r e  u s i n g  a c o m b u s ti b l e  ga s  i n d i c a to r  i f p u r g‐
i n g,  o r  an  o x yg e n  m e te r  i f i n e r ti n g ,  a t i n te r va l s  i n  ac c o r d ‐

an c e  wi th  wr i tte n  p r o c e d u r e s .
( 5 ) Ac c e s s  to  th e  ta n k s h al l  b e  m ad e  b y c ar e fu l  e x c avati o n  to

th e  to p  o f th e  tan k.
( 6 ) Al l  e x p o s e d  p i p i n g,  ga u g i n g  an d  tan k fxtures,  an d  o th e r

a p p u r te n an c e s ,  e x c e p t th e  ve n t,  s h al l  b e  d i s c o n n e c te d
a n d  r e m o ve d .

( 7 ) T h e  tan k s h al l  b e  c o m p l e te l y flled  wi th  a n  i n e r t s o l i d
m a te r i al .

( 8 ) T h e  ta n k ve n t an d  r e m ai n i n g  u n d e r g r o u n d  p i p i n g  s h a l l
b e  c ap p e d  o r  r e m o ve d .

( 9 ) T h e  tan k e x c avati o n  s h al l  b e  backflled.

2 1 . 7 . 4 . 3 . 4  Re m o val  an d  D i s p o s al .    U n d e r gr o u n d  ta n ks  an d
p i p i n g  s h a l l  b e  r e m o ve d  i n  ac c o r d a n c e  wi th  th e  fo l l o wi n g

r e q u i r e m e n ts :

( 1 ) T h e  s te p s  d e s c r i b e d  i n  2 1 . 7 . 4 . 3 . 3 ( 1 )  th r o u gh
2 1 . 7 . 4 . 3 . 3 ( 5 )  s h al l  b e  fo l l o we d .
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( 2 ) Al l  e x p o s e d  p i p i n g,  ga u g i n g  an d  tan k fxtures,  an d  o th e r
a p p u r te n an c e s ,  i n c l u d i n g  th e  ve n t,  s h al l  b e  d i s c o n n e c te d
a n d  r e m o ve d .

( 3 ) Al l  o p e n i n gs  s h al l  b e  p l u g ge d ,  l e a vi n g a  1 ∕4  i n .  ( 6  m m )
o p e n i n g  to  avo i d  b u i l d u p  o f p r e s s u r e  i n  th e  tan k.

( 4 ) T h e  ta n k s h al l  b e  r e m o ve d  fr o m  th e  e x c avate d  s i te  an d
s h a l l  b e  s e c u r e d  a ga i n s t m o ve m e n t.

( 5 ) An y c o r r o s i o n  h o l e s  s h al l  b e  p l u g g e d .
( 6 ) T h e  ta n k s h a l l  b e  l ab e l e d  wi th  i ts  fo r m e r  c o n te n ts ,

p r e s e n t vap o r  s tate ,  vap o r-fr e e i n g  m e th o d ,  an d  a wa r n i n g
a ga i n s t r e u s e .

( 7 ) T h e  tan k s h a l l  b e  r e m o ve d  fr o m  th e  s i te  as  au th o r 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 ,  p r e fe r ab l y th e  s am e  d a y.

2 1 . 7 . 4 . 3 . 5  Te m p o rar y S to rage  o f Re m o ve d  Tan k s .    I f i t i s
n e c e s s ar y to  te m p o r ar i l y s to r e  an  u n d e r g r o u n d  ta n k th at h a s
b e e n  r e m o ve d ,  i t s h al l  b e  p l a c e d  i n  a s e c u r e  a r e a wh e r e  p u b l i c

ac c e s s  i s  r e s tr i c te d .  A 1 ∕4  i n .  ( 6  m m )  o p e n i n g  s h a l l  b e  m ai n ‐
tai n e d  to  a vo i d  b u i l d u p  o f p r e s s u r e  i n  th e  ta n k.

2 1 . 7 . 4 . 3 . 6  D i s p o s al  o f Tan k s .    D i s p o s a l  o f u n d e r g r o u n d  tan ks
s h a l l  m e e t th e  fo l l o wi n g  re q u i r e m e n ts :

( 1 ) B e fo r e  a ta n k i s  c u t u p  fo r  s c r a p  o r  landfll,  th e  atm o s ‐
p h e r e  i n  th e  ta n k s h al l  b e  te s te d  i n  a c c o r d a n c e  wi th
2 1 . 7 . 4 . 3 . 3 ( 4 )  to  e n s u r e  th at i t i s  s a fe .

( 2 ) T h e  tan k s h al l  b e  m ad e  unft fo r  fu r th e r  u s e  b y c u tti n g
h o l e s  i n  th e  ta n k h e a d s  an d  s h e l l .

2 1 . 7 . 4 . 3 . 7  D o c u m e n tati o n .    Al l  n e c e s s a r y d o c u m e n tati o n  s h a l l
b e  p r e p a r e d  an d  m ai n tai n e d  i n  ac c o r d an c e  wi th  a l l  fe d e r al ,

s tate ,  an d  l o c a l  r u l e s  a n d  r e gu l a ti o n s .

2 1 . 7 . 4 . 3 . 8  Re u s e  o f U nd e rgro u n d  S to rage  Tan ks .    U n d e r ‐
gr o u n d  ta n ks  s h a l l  b e  p e rm i tte d  to  b e  r e u s e d  fo r  u n d e r g r o u n d

s to r ag e  o f l i q u i d s  p r o vi d e d  th e y c o m p l y wi th  ap p l i c ab l e
s e c ti o n s  o f th i s  c o d e  an d  ar e  ap p r o ve d .

2 1 . 7 . 5 *  L e ak  D e te c ti o n  an d  I n ve n to r y Re c o rd s  fo r U n d e r‐
gro un d  S to rage  Tan k s .    Ac c u r ate  i n ve n to r y r e c o r d s  o r  a l e a k
d e te c ti o n  p r o g r am  s h a l l  b e  m a i n tai n e d  o n  al l  C l a s s  I  l i q u i d  [ F P

<  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  s to r ag e  ta n ks  fo r  i n d i c ati o n  o f l e akag e  fr o m
th e  ta n ks  o r  as s o c i ate d  p i p i n g .

2 1 . 8  I n s p e c ti o n  an d  M ai n te n an c e  o f S to rage  Tan k s  an d  S to r‐
age  Tan k Ap p u r te n an c e s .

2 1 . 8 . 1 *    E ac h  s to r ag e  tan k c o n s tr u c te d  o f s te e l  s h a l l  b e  i n s p e c ‐
te d  an d  m a i n tai n e d  i n  ac c o r d an c e  wi th  AP I  S tan d ar d  6 5 3 ,  Tank

Inspection,  Repair,  Alteration,  and Reconstruction,  o r  S T I  S P 0 0 1 ,
Standard for the Inspection of Aboveground Storage Tanks,  wh i c h e ve r

i s  ap p l i c a b l e .

2 1 . 8 . 2    E a c h  s to r ag e  tan k c o n s tr u c te d  o f o th e r  m ate r i al s  s h a l l
b e  i n s p e c te d  an d  m ai n ta i n e d  i n  a c c o r d a n c e  wi th  th e  m an u fa c ‐
tu r e r ' s  i n s tr u c ti o n s  a n d  a p p l i c a b l e  s tan d a r d s  to  e n s u r e  c o m p l i ‐

a n c e  wi th  th e  r e q u i r e m e n ts  o f th i s  c o d e .

2 1 . 8 . 3    Te s ti n g  o f s to r a ge  tan ks  s h al l  m e e t th e  r e q u i r e m e n ts  o f
S e c ti o n   2 1 . 5 .

2 1 . 8 . 4    E a c h  s to r ag e  ta n k s h al l  b e  m a i n tai n e d  l i q u i d ti gh t.  E a c h
s to r ag e  tan k th at i s  l e a ki n g s h a l l  b e  e m p ti e d  o f i gn i ti b l e  (fam‐
mable  o r  c o m b u s ti b l e )  l i q u i d  o r  r e p a i r e d  i n  a  m a n n e r  ac 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 .

2 1 . 8 . 5    E a c h  s to r a ge  tan k th at h a s  b e e n  s tr u c tu r al l y d a m a ge d ,
r e p ai r e d ,  r e c o n s tr u c te d ,  r e l o c ate d ,  j a c ke d ,  o r  d a m a ge d  b y

i m p ac t,  food,  o r  o th e r  tr a u m a,  o r  i s  s u s p e c te d  o f l e a ki n g s h a l l
b e  i n s p e c te d  a n d  te s te d  i n  ac c o r d an c e  wi th  S e c ti o n  2 1 . 5  o r  i n  a
m a n n e 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 .

2 1 . 8 . 6 *    S to r a ge  tan ks  a n d  th e i r  a p p u r te n an c e s ,  i n c l u d i n g
n o r m a l  ve n ts ,  e m e r ge n c y ve n ts ,  overfll  p r e ve n ti o n  d e vi c e s ,  an d

r e l ate d  d e vi c e s ,  s h a l l  b e  i n s p e c te d  a n d  m ai n tai n e d  to  e n s u r e
th a t th e y fu n c ti o n  as  i n te n d e d  i n  ac c o r d a n c e  wi th  wr i tte n
p r o c e d u r e s .

2 1 . 8 . 7    O p e n i n g s  fo r  ga u g i n g  o n  s to r a ge  tan ks  s to r i n g C l a s s  I
l i q u i d s  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  s h al l  b e  p r o vi d e d  wi th  a vap o r ‐

ti g h t c ap  o r  c o ve r.  S u c h  c o ve r s  s h al l  b e  c l o s e d  wh e n  n o t g au g‐
i n g .

2 1 . 8 . 8 *    F a c i l i ti e s  wi th  ab o ve g r o u n d  s to r ag e  tan ks  s h al l  e s tab ‐
l i s h  a n d  i m p l e m e n t a p r o c e d u r e  to  c h e c k fo r  a n d  r e m o ve  wate r
fr o m  th e  b o tto m  o f s to r ag e  tan ks  th a t c o n ta i n  n o n m i s c i b l e  i g n i ‐
ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s .

2 1 . 9  C h an ge  o f S to re d  L i q ui d .    S to r ag e  ta n ks  th a t u n d e r g o
an y c h an g e  o f s to r e d  l i q u i d  s h al l  b e  r e -e val u a te d  fo r  c o m p l i ‐

a n c e  wi th  C h ap te r s  2 1  th r o u gh  2 5 ,  as  ap p l i c ab l e .
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C h ap te r  2 2       S to rage  o f I gn i ti b l e  ( Fl am m ab l e  o r C o m b u s ti b l e )
L i q u i d s  i n  Tan k s  — Ab o ve gro u n d  S to rage  Tan k s

2 2 . 1  S c o p e .    T h i s  c h ap te r  s h al l  ap p l y to  th e  fo l l o wi n g :

( 1 ) T h e  s to r a ge  o f l i q u i d s ,  as  defned  i n  3 . 3 . 3 3  a n d  C h a p ‐
te r   4 ,  i n  fxed  tan ks  th at e x c e e d  6 0   g al  ( 2 3 0   L )  c ap ac i ty

( 2 ) T h e  s to r ag e  o f l i q u i d s  i n  p o r ta b l e  tan ks  th a t e x c e e d
6 6 0   g al  ( 2 5 0 0   L )  c a p ac i ty

( 3 ) T h e  s to r a ge  o f l i q u i d s  i n  i n te r m e d i a te  b u l k c o n tai n e r s
th a t e x c e e d  7 9 3   g al  ( 3 0 0 0   L )

( 4 ) T h e  d e s i gn ,  i n s tal l ati o n ,  te s ti n g,  o p e r ati o n ,  an d  m ai n te ‐
n a n c e  o f s u c h  tan ks ,  p o r ta b l e  ta n ks ,  an d  b u l k c o n ta i n e r s

2 2 . 2  Defnitions  Specifc  to  C h ap te r 2 2 .    F o r  th e  p u r p o s e  o f
th i s  c h ap te r,  th e  te r m s  i n  th i s  s e c ti o n  s h a l l  h a ve  th e  defnitions

gi ve n .

2 2 . 2 . 1  Fi re - Re s i s tan t Tan k .    An  a tm o s p h e r i c  ab o ve gr o u n d  s to r ‐
ag e  tan k wi th  th e r m al  i n s u l a ti o n  th at h as  b e e n  e val u ate d  fo r
re s i s ta n c e  to  p h ys i c a l  d am a ge  a n d  fo r  l i m i ti n g  th e  h e a t tr a n s ‐

fe r r e d  to  th e  p r i m a r y ta n k wh e n  e x p o s e d  to  a h yd r o c a r b o n  fu e l
fre  an d  i s  l i s te d  i n  ac c o r d an c e  wi th  U L  2 0 8 0 ,  Fire Resistant
Tanks for Flammable and Combustible Liquids,  o r  a n  e q u i val e n t te s t

p r o c e d u r e .

2 2 . 2 . 2  Fl o ati n g Ro o f Tan k .    An  ab o ve g r o u n d  s to r a ge  ta n k th at
i n c o r p o r ate s  o n e  o f th e  fo l l o wi n g  d e s i g n s :

( 1 ) A c l o s e d -to p  p o n to o n  o r  d o u b l e - d e c k m e tal  foating  r o o f
i n  an  o p e n -to p  tan k c o n s tr u c te d  i n  ac c o r d an c e  wi th  AP I

S tan d ar d  6 5 0 ,  Welded Steel Tanks for Oil Storage
( 2 ) A fxed  m e tal  r o o f wi th  ve n ti l ati o n  at th e  to p  an d  r o o f

e ave s  c o n s tr u c te d  i n  ac c o r d an c e  wi th  AP I  S tan d ar d  6 5 0
a n d  c o n tai n i n g a c l o s e d -to p  p o n to o n  o r  d o u b l e - d e c k
m e tal  foating  r o o f m e e ti n g th e  r e q u i r e m e n ts  o f AP I

S tan d ar d  6 5 0
( 3 ) A fxed  m e tal  r o o f wi th  ve n ti l ati o n  at th e  to p  an d  r o o f

e ave s  c o n s tr u c te d  i n  ac c o r d an c e  wi th  AP I  S tan d ar d  6 5 0
an d  c o n tai n i n g a  m e tal  foating  c o ve r  s u p p o r te d  b y

l i q u i d ti g h t m e ta l  foating  d e vi c e s  th at p r o vi d e  b u o yan c y
to  p r e ve n t th e  l i q u i d  s u r fac e  fr o m  b e i n g  e x p o s e d  wh e n

h al f o f th e  fotation  i s  l o s t

2 2 . 2 . 2 . 1    F o r  th e  p u r p o s e s  o f th i s  c h ap te r,  an  ab o ve g r o u n d
s to r ag e  tan k wi th  a n  i n te r n a l  m e tal  foating  p an ,  r o o f,  o r  c o ve r

th at d o e s  n o t m e e t 2 2 . 2 . 2  o r  o n e  th at u s e s  p l as ti c  fo am  ( e x c e p t
fo r  s e al s )  fo r  fotation,  e ve n  i f e n c a p s u l ate d  i n  m e ta l  o r  fber‐
glass,  s h al l  m e e t th e  r e q u i r e m e n ts  fo r  a  fxed  r o o f tan k.

2 2 . 2 . 3  P ro te c te d  Ab o ve gro un d  Tan k.    An  atm o s p h e r i c  ab o ve ‐
gr o u n d  s to r ag e  ta n k wi th  i n te gr a l  s e c o n d ar y c o n tai n m e n t an d

th e r m al  i n s u l ati o n  th at h as  b e e n  e val u ate d  fo r  r e s i s tan c e  to
p h ys i c al  d am ag e  an d  fo r  l i m i ti n g  th e  h e at tr an s fe r r e d  to  th e
p r i m a r y ta n k wh e n  e x p o s e d  to  a h yd r o c a r b o n  p o o l  fre  an d  i s

l i s te d  i n  a c c o r d an c e  wi th  U L  2 0 8 5 ,  Protected Aboveground Tanks
for Flammable and Combustible Liquids,  o r  an  e q u i va l e n t te s t
p r o c e d u r e .

2 2 . 3  G e n e ral  Re q u i re m e n ts .    S to r ag e  o f C l a s s  I I  a n d  C l as s  I I I
l i q u i d s  [ F P  ≥  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  h e a te d  at o r  a b o ve  th e i r  F P  s h a l l

fo l l o w th e  r e q u i r e m e n ts  fo r  C l as s  I  l i q u i d s  [ F P  <  1 0 0 ° F
( 3 7 . 8 ° C ) ] ,  u n l e s s  an  e n g i n e e r i n g e va l u a ti o n  c o n d u c te d  i n
ac c o r d an c e  wi th  C h ap te r  6  justifes  fo l l o wi n g  th e  r e q u i r e m e n ts

fo r  s o m e  o th e r  l i q u i d  c l as s .

2 2 . 4 *  L o c ati o n  o f Ab o ve gro un d  S to rage  Tan k s .

2 2 . 4 . 1  L o c ati o n  wi th  Re s p e c t to  P ro p e r ty L i n e s ,  P u b l i c  Ways ,
an d  I m p o r tan t B u i l d i n gs .

2 2 . 4 . 1 . 1    Ta n ks  s to r i n g C l a s s  I ,  C l a s s  I I ,  o r  C l as s  I I I A s tab l e
l i q u i d s  [ F P  <  2 0 0 ° F  ( 9 3 ° C ) ]  wh o s e  i n te r n a l  p r e s s u r e  i s  n o t
p e r m i tte d  to  e x c e e d  a g au ge  p r e s s u r e  o f 2 . 5  p s i  ( 1 7  kP a)  s h a l l

b e  l o c ate d  i n  ac c o r d a n c e  wi th  Tab l e  2 2 . 4 . 1 . 1 ( a )  a n d  Tab l e
2 2 . 4 . 1 . 1 ( b ) .  Wh e r e  ta n k s p a c i n g i s  b as e d  o n  a we a k r o o f- to -s h e l l
s e a m  d e s i g n ,  th e  u s e r  s h al l  p r e s e n t e vi d e n c e  c e r ti fyi n g  s u c h
c o n s tr u c ti o n  to  th e  au th o r i ty h avi n g  j u r i s d i c ti o n  u p o n  r e q u e s t.

2 2 . 4 . 1 . 2    Ve r ti c al  ta n ks  wi th  we ak r o o f-to -s h e l l  s e am s  (see
22. 7. 2) th at s to r e  C l a s s  I I I A l i q u i d s  [ 1 4 0 ° F  ( 6 0 ° C )  ≤  F P  <  2 0 0 ° F

( 9 3 ° C ) ]  s h a l l  b e  p e r m i tte d  to  b e  l o c ate d  a t o n e -h al f th e  d i s tan ‐
c e s  specifed  i n  Ta b l e  2 2 . 4 . 1 . 1 ( a) ,  p r o vi d e d  th e  tan ks  ar e  n o t
wi th i n  th e  s am e  d i ke d  ar e a as ,  o r  wi th i n  th e  d r a i n ag e  p ath  o f,  a

tan k s to r i n g  a C l as s   I  o r  C l as s   I I  l i q u i d  [ F P  <  1 4 0 ° F  ( 6 0 ° C ) ] .

2 2 . 4 . 1 . 3    Ta n ks  s to r i n g  C l as s  I ,  C l a s s  I I ,  o r  C l as s  I I I A s tab l e
l i q u i d s  [ F P  <  2 0 0 ° F  ( 9 3 ° C ) ]  a n d  o p e r ati n g  at p r e s s u r e s  th a t

e x c e e d  a ga u g e  p r e s s u r e  o f 2 . 5  p s i  ( 1 7  kP a) ,  o r  ar e  e q u i p p e d
wi th  e m e r g e n c y ve n ti n g  th at wi l l  p e r m i t p r e s s u r e s  to  e x c e e d  a

g au ge  p r e s s u r e  o f 2 . 5  p s i  ( 1 7  kP a) ,  s h a l l  b e  l o c ate d  i n  ac c o r d ‐
an c e  wi th  Ta b l e  2 2 . 4 . 1 . 3  an d  Tab l e  2 2 . 4 . 1 . 1 ( b ) .

Δ 2 2 . 4 . 1 . 4  Tan k S to rage  o f L i q u i d s  wi th  B o i l - O ve r C h arac te ri s ‐
ti c s .

N 2 2 . 4 . 1 . 4 . 1    Ta n ks  s to r i n g  i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )
l i q u i d s  wi th  b o i l -o ve r  c h ar a c te r i s ti c s  s h a l l  b e  l o c a te d  i n  a c c o r d ‐

a n c e  wi th  Tab l e  2 2 . 4 . 1 . 4 . 1 .

N 2 2 . 4 . 1 . 4 . 2    L i q u i d s  wi th  b o i l -o ve r  c h ar a c te r i s ti c s  s h al l  n o t b e
s to r e d  i n  fxed  r o o f tan ks  l a r ge r  th an  1 5 0  ft ( 4 5  m )  i n  d i am e te r,

u n l e s s  an  ap p r o ve d  i n e r ti n g  s ys te m  i s  p r o vi d e d  o n  th e  ta n k.
•
Δ 2 2 . 4 . 1 . 5    Ta n ks  s to r i n g  C l a s s  I I I B  s ta b l e  l i q u i d s  [ F P  ≥  2 0 0 ° F

( 9 3 ° C ) ]  s h a l l  b e  l o c ate d  i n  a c c o r d a n c e  wi th  Tab l e  2 2 . 4 . 1 . 5 ,
e x c e p t i f l o c ate d  wi th i n  th e  s am e  d i ke d  a r e a as ,  o r  wi th i n  th e

d r ai n ag e  p ath  o f,  a  tan k s to r i n g  a C l a s s  I  o r  C l as s  I I  l i q u i d  [ F P  <
1 4 0 ° F  ( 6 0 ° C ) ] .

N 2 2 . 4 . 1 . 5 . 1    Ta n ks  s to r i n g  C l a s s  I I I B  l i q u i d  [ F P  ≥  2 0 0 ° F  ( 9 3 ° C ) ]
th at a r e  l o c ate d  wi th i n  th e  s a m e  d i ke d  a r e a a s ,  o r  wi th i n  th e

d r ai n ag e  p ath  o f,  a  tan k s to r i n g  a C l as s  I  o r  C l as s  I I  l i q u i d  [ F P  <
1 4 0 ° F  ( 6 0 ° C ) ]  s h al l  b e  l o c ate d  i n  ac c o r d a n c e  wi th  2 2 . 4 . 1 . 1 .

2 2 . 4 . 1 . 6    Wh e r e  two  tan k p r o p e r ti e s  o f d i ve r s e  o wn e r s h i p  h ave
a  c o m m o n  b o u n d a r 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  s h al l  b e
p e r m i tte d ,  wi th  th e  wr i tte n  c o n s e n t o f th e  o wn e r s  o f th e  two

p r o p e r ti e s ,  to  s u b s ti tu te  th e  d i s ta n c e s  p r o vi d e d  i n  2 2 . 4 . 2  fo r  th e
m i n i m u m  d i s tan c e s  s e t fo r th  i n  2 2 . 4 . 1 . 1 .

2 2 . 4 . 1 . 7    Wh e r e  e n d  fai l u r e  o f a h o r i z o n tal  p r e s s u r e  ta n k o r
ve s s e l  c a n  e x p o s e  p r o p e r ty,  th e  tan k o r  ve s s e l  s h a l l  b e  p l ac e d

wi th  i ts  l o n g i tu d i n a l  a x i s  p a r al l e l  to  th e  n e a r e s t i m p o r tan t
e x p o s u r e .

2 2 . 4 . 2  S h e l l - to - S h e l l  S p ac i n g o f Ad j ac e n t Ab o ve gro u n d  S to rage
Tan k s .

2 2 . 4 . 2 . 1 *    Tan ks  s to r i n g  C l a s s  I ,  C l a s s  I I ,  o r  C l as s  I I I A s tab l e
l i q u i d s  [ F P  <  2 0 0 ° F  ( 9 3 ° C )  a n d  a n y B P ]  s h a l l  b e  s e p ar a te d  b y

th e  d i s ta n c e s  g i ve n  i n  Ta b l e  2 2 . 4 . 2 . 1 .



F L AM M AB L E  AN D  C O M B U S T I B L E  L I QU I D S  C O D E3 0 - 9 4

2 0 2 4  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 .

Tab l e   2 2 . 4 . 1 . 1 ( a)  L o c ati o n  o f Ab o ve gro u n d  S to rage  Tan ks  S to ri n g S tab l e  L i q ui d s  — I n te r n al  P re s s u re  N o t to  E x c e e d  a G au ge
P re s s u re  o f 2 . 5   p s i  ( 1 7   k P a)

    M i n i m u m  D i s tan c e  ( ft)

Typ e  o f Tan k P ro te c ti o n

Fro m  P ro p e r ty L i n e  T h at I s  o r C an  B e  B ui l t
U p o n ,  I n c l ud i n g th e  O p p o s i te  S i d e  o f a

P ub l i c  Waya

Fro m  N e are s t S i d e  o f An y P u b l i c  Way o r fro m
N e are s t I m p o r tan t B u i l di n g o n  th e

S am e  P ro p e r tya

F l o a ti n g  r o o f P r o te c ti o n  fo r  e x p o s u r e s b 1 ∕2  ×  d i a m e te r  o f tan k 1 ∕6  ×  d i a m e te r  o f ta n k

N o n e D i a m e te r  o f ta n k b u t n e e d  n o t
e x c e e d  1 7 5   ft

1 ∕6  ×  d i a m e te r  o f ta n k

Ve r ti c a l  wi th  we a k
r o o f-to -s h e l l  s e a m

Ap p r o ve d  fo a m  o r  i n e r ti n g
s ys te m c  o n  ta n ks  n o t
e x c e e d i n g  1 5 0   ft i n
d i a m e te r d

1 ∕2  ×  d i a m e te r  o f tan k 1 ∕6  ×  d i a m e te r  o f ta n k

P r o te c ti o n  fo r  e x p o s u r e s b D i a m e te r  o f ta n k 1 ∕3  ×  d i a m e te r  o f ta n k

N o n e 2  ×  d i a m e te r  o f ta n k b u t n e e d  n o t
e x c e e d  3 5 0   ft

1 ∕3  ×  d i a m e te r  o f ta n k

H o r i z o n ta l  a n d  ve r ti c a l
tan k s  wi th  e m e r g e n c y
r e l i e f ve n ti n g  to  l i m i t
p r e s s u r e s  to  2 . 5   p s i
( g a u g e  p r e s s u r e  o f
1 7   k P a )

Ap p r o ve d  i n e r ti n g  s ys te m c

o n  th e  ta n k o r  ap p r o ve d
fo a m  s ys te m  o n  ve r ti c a l
ta n ks

1 ∕2  ×  va l u e  i n  Ta b l e  2 2 . 4 . 1 . 1 ( b ) 1 ∕2  ×  va l u e  i n  Tab l e  2 2 . 4 . 1 . 1 ( b )

P r o te c ti o n  fo r  e x p o s u r e s b Va l u e  i n  Ta b l e  2 2 . 4 . 1 . 1 ( b ) Va l u e  i n  Ta b l e  2 2 . 4 . 1 . 1 ( b )

N o n e 2  ×  val u e  i n  Ta b l e  2 2 . 4 . 1 . 1 ( b ) Va l u e  i n  Ta b l e  2 2 . 4 . 1 . 1 ( b )

P r o te c te d  a b o ve  g r o u n d
tan k

N o n e 1 ∕2  ×  va l u e  i n  Ta b l e  2 2 . 4 . 1 . 1 ( b ) 1 ∕2  ×  va l u e  i n  Tab l e  2 2 . 4 . 1 . 1 ( b )

F o r  S I  u n i ts ,  1   ft =  0 . 3   m .
a T h e  m i n i m u m  d i s ta n c e  c a n n o t b e  l e s s  th an  5   ft ( 1 . 5   m ) .

b S e e  defnition  3 . 3 . 4 6 ,  P r o te c ti o n  fo r  E x p o s u r e s .
c S e e  N F PA  6 9 .
d F o r  tan k s  o ve r  1 5 0  ft ( 4 5  m )  i n  d i a m e te r,  u s e  “ P r o te c ti o n  fo r  E x p o s u r e s ”  o r  “ N o n e , ”  as  ap p l i c a b l e .

Tab l e   2 2 . 4 . 1 . 1 ( b )  Re fe re n c e  Tab l e  fo r U s e  wi th  Tab l e s  2 2 . 4 . 1 . 1 ( a) ,  2 2 . 4 . 1 . 3 ,  an d  2 2 . 4 . 1 . 5

  M i n i m u m  D i s tan c e  ( ft)

Tan k  C ap ac i ty ( gal )

Fro m  P ro p e r ty L i n e  th at I s  o r
C an  B e  B u i l t U p o n ,  I n c l u d i n g

th e  O p p o s i te  S i d e  o f a
P u b l i c  Way

Fro m  N e are s t S i d e  o f An y
P u b l i c  Way o r fro m  N e are s t

I m p o r tan t B u i l d i n g o n  th e
S am e  P ro p e r ty

2 7 5  o r  l e s s 5 5
2 7 6  to  7 5 0 1 0 5

7 5 1  to  1 2 , 0 0 0 1 5 5
1 2 , 0 0 1  to  3 0 , 0 0 0 2 0 5
3 0 , 0 0 1  to  5 0 , 0 0 0 3 0 1 0

5 0 , 0 0 1  to  1 0 0 , 0 0 0 5 0 1 5
1 0 0 , 0 0 1  to  5 0 0 , 0 0 0 8 0 2 5

5 0 0 , 0 0 1  to  1 , 0 0 0 , 0 0 0 1 0 0 3 5
1 , 0 0 0 , 0 0 1  to  2 , 0 0 0 , 0 0 0 1 3 5 4 5
2 , 0 0 0 , 0 0 1  to  3 , 0 0 0 , 0 0 0 1 6 5 5 5

3 , 0 0 0 , 0 0 1  o r  m o r e 1 7 5 6 0

F o r  S I  u n i ts ,  1   ft =  0 . 3   m ;  1   g a l  =  3 . 8   L .



S T O RAGE  O F  I GN I T I B L E  ( F L AM M AB L E  O R C O M B U S T I B L E )  L I QU I D S  I N  TAN KS  — AB O VE GRO U N D  S T O RAGE  TAN KS 3 0 - 9 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  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 . 2 0 2 4  E d i t i o n

Tab l e   2 2 . 4 . 1 . 5  L o c ati o n  o f Ab o ve gro u n d  S to rage  Tan k s  S to ri n g
C l as s   I I I B  L i q u i d s  [ FP  ≥  2 0 0 ° F ( 9 3 ° C ) ]

  M i n i m u m  D i s tan c e  ( ft)

Tan k C ap ac i ty
( gal )

Fro m  P ro p e r ty L i n e
th at I s  o r C an  B e  B ui l t

U p o n ,  I n c l ud i n g th e
O p p o s i te  S i d e  o f a

P u b l i c  Way

Fro m  N e are s t S i d e  o f
An y P u b l i c  Way o r

fro m  N e are s t
I m p o r tan t B ui l d i n g o n

th e  S am e  P ro p e r ty

1 2 , 0 0 0  o r  l e s s 5 5
1 2 , 0 0 1  to  3 0 , 0 0 0 1 0 5
3 0 , 0 0 1  to  5 0 , 0 0 0 1 0 1 0
5 0 , 0 0 1  to  

1 0 0 , 0 0 0
1 5 1 0

1 0 0 , 0 0 1  o r  m o r e 1 5 1 5

F o r  S I  u n i ts ,  1   ft =  0 . 3   m ;  1   g a l  =  3 . 8   L .

2 2 . 4 . 2 . 1 . 1    Ta n ks  th a t s to r e  c r u d e  p e tr o l e u m ,  h a ve  i n d i vi d u al
c a p ac i ti e s  n o t e x c e e d i n g  3 0 0 0  b b l  [ 1 2 6 , 0 0 0  g al  ( 4 8 0  m 3 ) ] ,  an d

a r e  l o c ate d  a t p r o d u c ti o n  fa c i l i ti e s  i n  i s o l a te d  l o c ati o n s  s h a l l
n o t b e  r e q u i r e d  to  b e  s e p ar a te d  b y m o r e  th an  3   ft ( 0 . 9   m ) .

2 2 . 4 . 2 . 1 . 2    Ta n ks  u s e d  o n l y fo r  s to r i n g C l a s s  I I I B  l i q u i d s  [ F P  ≥
2 0 0 ° F  ( 9 3 ° C ) ]  s h al l  n o t b e  r e q u i r e d  to  b e  s e p ar ate d  b y m o r e

th a n  3  ft ( 0 . 9  m )  p r o vi d e d  th e y ar e  n o t wi th i n  th e  s am e  d i ke d
a r e a as ,  o r  wi th i n  th e  d r ai n ag e  p a th  o f,  a ta n k s to r i n g  a C l a s s  I
o r  C l as s  I I  l i q u i d  [ F P  <  1 4 0 ° F  ( 6 0 ° C ) ] .  I f l o c ate d  wi th i n  th e

s a m e  d i ke d  ar e a as ,  o r  wi th i n  th e  d r ai n ag e  p ath  o f,  a tan k s to r ‐
i n g a  C l as s  I  o r  C l a s s  I I  l i q u i d  [ F P  <  1 4 0 ° F  ( 6 0 ° C ) ] ,  th e  ta n k
s to r i n g  C l a s s  I I I B  l i q u i d  [ F P  ≥  2 0 0 ° F  ( 9 3 ° C ) ]  s h a l l  b e  s p ac e d  i n

ac c o r d an c e  wi th  th e  r e q u i r e m e n ts  fo r  C l as s  I I I A l i q u i d s  [ 1 4 0 ° F
( 6 0 ° C )  ≤  F P  <  2 0 0 ° F  ( 9 3 ° C ) ]  i n  Ta b l e  2 2 . 4 . 2 . 1 .

•

Tab l e   2 2 . 4 . 1 . 3  L o c ati o n  o f Ab o ve gro u n d  S to rage  Tan k s  S to ri n g S tab l e  L i q u i d s  — I n te r n al  P re s s u re  P e r m i tte d  to  E x c e e d  a G au ge
P re s s u re  o f 2 . 5   p s i  ( 1 7   k P a)

    M i n i m u m  D i s tan c e  ( ft)

Typ e  o f Tan k P ro te c ti o n

Fro m  P ro p e r ty L i n e  th at I s  o r C an  B e
B ui l t U p o n ,  I n c l ud i n g th e  O p p o s i te

S i d e  o f a P ub l i c  Way

Fro m  N e are s t S i d e  o f An y
P ub l i c  Way o r fro m  N e are s t

I m p o r tan t B u i l di n g o n  th e
S am e  P ro p e r ty

An y typ e P r o te c ti o n  fo r  e x p o s u r e s * 1 1 ∕2  ×  va l u e  i n  Ta b l e  2 2 . 4 . 1 . 1 ( b )
b u t n o t l e s s  th a n  2 5   ft

1 1 ∕2  ×  va l u e  i n  Ta b l e  2 2 . 4 . 1 . 1 ( b )
b u t n o t l e s s  th a n  2 5   ft

N o n e 3  ×  va l u e  i n  Ta b l e  2 2 . 4 . 1 . 1 ( b )
b u t n o t l e s s  th a n  5 0   ft

1 1 ∕2  ×  va l u e  i n  Ta b l e  2 2 . 4 . 1 . 1 ( b )
b u t n o t l e s s  th a n  2 5   ft

F o r  S I  u n i ts ,  1   ft =  0 . 3   m .
* S e e  defnition  3 . 3 . 4 6 ,  P r o te c ti o n  fo r  E x p o s u r e s .

Tab l e   2 2 . 4 . 1 . 4 . 1  L o c ati o n  o f Ab o ve gro u n d  S to rage  Tan k s  S to ri n g B o i l - O ve r I gn i ti b l e  ( Fl am m ab l e  o r C o m b us ti b l e )  L i q ui d s

    M i n i m u m  D i s tan c e  ( ft)

Typ e  o f Tan k P ro te c ti o n

Fro m  P ro p e r ty L i n e  th at I s  o r
C an  B e  B u i l t U p o n ,  I n c l u d i n g

th e  O p p o s i te  S i d e  o f a

P u b l i c  Waya

Fro m  N e are s t S i d e  o f An y
P u b l i c  Way o r fro m  N e are s t

I m p o r tan t B u i l d i n g o n  th e

S am e  P ro p e r tya

F l o ati n g  r o o f P r o te c ti o n  fo r  e x p o s u r e s b 1 ∕2  ×  d i am e te r  o f tan k 1 ∕6  ×  d i am e te r  o f ta n k

N o n e D i a m e te r  o f tan k 1 ∕6  ×  d i am e te r  o f ta n k

F i x e d  r o o f Ap p r o ve d  fo am  o r  i n e r ti n g 
s ys te m c

D i a m e te r  o f tan k 1 ∕3  ×  d i am e te r  o f ta n k

P r o te c ti o n  fo r  e x p o s u r e s b 2  ×  d i a m e te r  o f tan k 2 ∕3  ×  d i am e te r  o f ta n k

N o n e 4  ×  d i a m e te r  o f tan k b u t n e e d
n o t e x c e e d  3 5 0   ft

2 ∕3  ×  d i am e te r  o f ta n k

F o r  S I  u n i ts ,  1   ft =  0 . 3   m .
a T h e  m i n i m u m  d i s ta n c e  c a n n o t b e  l e s s  th an  5   ft.

b S e e  defnition  3 . 3 . 4 6 ,  P r o te c ti o n  fo r  E x p o s u r e s .
c S e e  N F PA  6 9 .



F L AM M AB L E  AN D  C O M B U S T I B L E  L I QU I D S  C O D E3 0 - 9 6

2 0 2 4  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 .

2 2 . 4 . 2 . 2    Wh e r e  tan ks  a r e  i n  a d i ke d  a r e a c o n tai n i n g  C l a s s  I  o r
C l a s s  I I  l i q u i d s  [ F P  <  1 4 0 ° F  ( 6 0 ° C ) ]  o r  i n  th e  d r a i n a ge  p ath  o f
C l a s s  I  o r  C l as s  I I  l i q u i d s  [ F P  <  1 4 0 ° F  ( 6 0 ° C ) ]  an d  ar e  c o m p a c ‐
te d  i n  th r e e  o r  m o r e  r o ws  o r  i n  a n  i r r e g u l ar  p atte r n ,  gr e a te r
s p ac i n g  o r  o th e r  m e an s  s h al l  b e  p e r m i tte d  to  b e  r e q u i r 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  to  m ake  tan ks  i n  th e  i n te r i o r
o f th e  p a tte r n  ac c e s s i b l e  fo r  frefghting  p u r p o s e s .

2 2 . 4 . 2 . 3 *    T h e  m i n i m u m  h o r i z o n tal  s e p a r ati o n  b e twe e n  a n  L P -
Gas  c o n tai n e r  a n d  a C l as s  I ,  C l as s  I I ,  o r  C l as s  I I I A [ F P  <  2 0 0 ° F
( 9 3 ° C ) ]  l i q u i d  s to r a ge  tan k s h a l l  b e  2 0   ft ( 6   m ) .

2 2 . 4 . 2 . 3 . 1    M e an s  s h a l l  b e  p r o vi d e d  to  p r e ve n t C l as s  I ,  C l as s  I I ,
o r  C l as s  I I I A l i q u i d s  [ F P  <  2 0 0 ° F  ( 9 3 ° C ) ]  fr o m  ac c u m u l ati n g
u n d e r  ad j ac e n t L P -Ga s  c o n ta i n e r s  b y m e an s  o f d i ke s ,  d i ve r s i o n
c u r b s ,  o r  g r ad i n g .

2 2 . 4 . 2 . 3 . 2    Wh e r e  l i q u i d  s to r ag e  ta n ks  ar e  wi th i n  a d i ke d  ar e a ,
th e  L P -G as  c o n tai n e r s  s h a l l  b e  o u ts i d e  th e  d i ke d  ar e a an d  a t
l e as t 1 0  ft ( 3  m )  awa y fr o m  th e  c e n te r l i n e  o f th e  wa l l  o f th e
d i ke d  a r e a.

2 2 . 4 . 2 . 4    I f a tan k s to r i n g  a C l as s  I ,  C l as s  I I ,  o r  C l as s  I I I A l i q u i d
[ F P  <  2 0 0 ° F  ( 9 3 ° C ) ]  o p e r ate s  at p r e s s u r e s  e x c e e d i n g a ga u g e
p r e s s u r e  o f 2 . 5  p s i  ( 1 7  kP a)  o r  i s  e q u i p p e d  wi th  e m e r g e n c y
r e l i e f ve n ti n g  th at wi l l  p e r m i t p r e s s u r e s  to  e x c e e d  a ga u g e  p r e s ‐
s u r e  o f 2 . 5  p s i  ( 1 7  kP a) ,  i t s h al l  b e  s e p ar a te d  fr o m  an  L P -Ga s
c o n tai n e r  b y th e  ap p r o p r i ate  d i s tan c e  gi ve n  i n  Tab l e  2 2 . 4 . 2 . 1 .

2 2 . 4 . 2 . 5    T h e  r e q u i r e m e n ts  o f 2 2 . 4 . 2 . 3  s h al l  n o t ap p l y wh e r e
L P - Gas  c o n tai n e r s  o f 1 2 5  g al  ( 4 7 5  L )  o r  l e s s  c ap a c i ty ar e
i n s ta l l e d  a d j ac e n t to  fu e l  o i l  s u p p l y ta n ks  o f 6 6 0  g al  ( 2 5 0 0  L )  o r
l e s s  c a p ac i ty.

2 2 . 5  I n s tal l ati o n  o f Ab o ve gro u n d  S to rage  Tan k s .

2 2 . 5 . 1  Tan k S u p p o r ts .

2 2 . 5 . 1 . 1    Ta n k s u p p o r ts  s h al l  b e  d e s i g n e d  an d  c o n s tr u c te d  i n
ac c o r d an c e  wi th  r e c o g n i z e d  e n g i n e e r i n g s ta n d a r d s .

2 2 . 5 . 1 . 2    Ta n ks  s h a l l  b e  s u p p o r te d  i n  a  m an n e r  th at p r e ve n ts
e x c e s s i ve  c o n c e n tr ati o n  o f l o ad s  o n  th e  s u p p o r te d  p o r ti o n  o f

th e  s h e l l .

2 2 . 5 . 1 . 3    I n  ar e a s  s u b j e c t to  e ar th q u ake s ,  tan k s u p p o r ts  an d
c o n n e c ti o n s  s h a l l  b e  d e s i g n e d  to  r e s i s t d am ag e  as  a  r e s u l t o f

s u c h  s h o c ks .

2 2 . 5 . 2  Fo u n d ati o n s  fo r an d  An c h o ri n g o f Ab o ve gro u n d  S to r‐
age  Tan ks .

2 2 . 5 . 2 . 1 *    Tan ks  s h al l  r e s t o n  th e  g r o u n d  o r  o n  fo u n d ati o n s
m a d e  o f c o n c r e te ,  m as o n r y,  p i l i n g,  o r  s te e l .

2 2 . 5 . 2 . 2    Ta n k fo u n d ati o n s  s h al l  b e  d e s i gn e d  to  m i n i m i z e  th e
p o s s i b i l i ty o f u n e ve n  s e ttl i n g  o f th e  ta n k a n d  to  m i n i m i z e  c o r r o ‐

s i o n  i n  a n y p ar t o f th e  tan k r e s ti n g  o n  th e  fo u n d ati o n .

Δ 2 2 . 5 . 2 . 3    Wh e r e  tan ks  s to r i n g  C l as s  I ,  C l as s  I I ,  o r  C l a s s  I I I A
l i q u i d s  [ F P  <  2 0 0 ° F  ( 9 3 ° C ) ]  a r e  s u p p o r te d  ab o ve  th e i r  fo u n d a‐

ti o n s ,  tan k s u p p o r ts  s h a l l  b e  o f c o n c r e te ,  m as o n r y,  o r  p r o te c te d
s te e l .

N 2 2 . 5 . 2 . 4    S i n gl e  wo o d  ti m b e r  s u p p o r ts  ( n o t c r i b b i n g) ,  l a i d
h o r i z o n tal l y,  s h al l  b e  p e r m i tte d  to  b e  u s e d  fo r  o u ts i d e  ab o ve ‐

g r o u n d  tan ks  i f n o t m o r e  th an  1 2  i n .  ( 3 0 0  m m )  h i gh  at th e i r
l o we s t p o i n t.

Δ 2 2 . 5 . 2 . 5 *    S te e l  s u p p o r t s tr u c tu r e s  o r  e x p o s e d  p i l i n g  fo r  tan ks
s to r i n g  C l a s s  I ,  C l as s  I I ,  o r  C l as s  I I I A l i q u i d s  [ F P  <  2 0 0 ° F
( 9 3 ° C ) ]  s h al l  b e  p r o te c te d  b y m ate r i a l s  h a vi n g a fre  r e s i s ta n c e

r a ti n g o f n o t l e s s  th an  2   h o u r s .

N 2 2 . 5 . 2 . 5 . 1    S te e l  s ad d l e s  l e s s  th an  1 2  i n .  ( 3 0 0  m m )  h i g h  at th e i r
l o we s t p o i n t s h al l  n o t r e q u i r e  fre  p r o te c ti o n  p e r  2 2 . 5 . 2 . 5 .

N 2 2 . 5 . 2 . 5 . 2    At th e  d i s c r e ti o n  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 ,  wa te r  s p r ay p r o te c ti o n  i n  ac c o r d an c e  wi th  N F PA 1 5  o r

N F PA  1 3  s h al l  b e  p e r m i tte d  to  b e  u s e d .

2 2 . 5 . 2 . 6    Wh e r e  a  ta n k i s  l o c ate d  i n  a n  ar e a s u b j e c t to  fooding,
p r o vi s i o n s  s h a l l  b e  take n  to  p r e ve n t tan ks ,  e i th e r  fu l l  o r  e m p ty,
fr o m  foating  o r  s l i d i n g  d u r i n g  a  r i s e  i n  wate r  l e ve l  u p  to  th e

e s tab l i s h e d  m ax i m u m  food  s tag e .  (See 21 . 7. 3. )

Δ Tab l e   2 2 . 4 . 2 . 1  M i n i m u m  S h e l l - to - S h e l l  S p ac i n g o f Ab o ve gro u n d  S to rage  Tan k s

    Fi xe d  Ro o f o r H o ri z o n tal  Tan ks

Tan k D i am e te r Fl o ati n g Ro o f Tan k s
C l as s   I  o r C l as s   I I  L i q ui d s

[ FP  <  1 4 0 ° F ( 6 0 ° C ) ]
C l as s   I I I A L i q u i d s  [ 1 4 0 ° F

( 6 0 ° C )  ≤  FP  <  2 0 0 ° F ( 9 3 ° C ) ]

Al l  ta n ks  n o t o ve r  1 5 0   ft
( 4 5   m )  i n  d i am e te r

1 ∕6  ×  s u m  o f a d j ac e n t ta n k d i a m e te r s  
b u t n o t l e s s  th a n  3   ft ( 0 . 9   m )

1 ∕6  ×  s u m  o f a d j a c e n t tan k
d i am e te r s  b u t n o t l e s s
th a n  3   ft ( 0 . 9   m )

1 ∕6  ×  s u m  o f a d j ac e n t ta n k
d i a m e te r s  b u t n o t l e s s  th a n
3   ft ( 0 . 9   m )

Tan k s  l ar g e r  th a n  1 5 0   ft
( 4 5   m )  i n  d i a m e te r :

 I f r e m o te  i m p o u n d i n g  i s
p r o vi d e d  i n  a c c o r d a n c e
wi th  2 2 . 1 1 . 1

1 ∕6  ×  s u m  o f a d j ac e n t ta n k
d i a m e te r s

1 ∕4  ×  s u m  o f a d j a c e n t tan k
d i am e te r s

1 ∕6  ×  s u m  o f a d j ac e n t ta n k
d i a m e te r s

 I f o p e n  d i k i n g  i s  p r o vi d e d
i n  a c c o r d an c e  wi th
2 2 . 1 1 . 2

1 ∕4  ×  s u m  o f a d j ac e n t ta n k
d i a m e te r s

1 ∕3  ×  s u m  o f a d j a c e n t ta n k
d i a m e te r s

1 ∕4  ×  s u m  o f a d j ac e n t ta n k
d i a m e te r s

N o te s :
( 1 )  T h e  “ s u m  o f a d j ac e n t ta n k d i a m e te r s ”  m e an s  th e  s u m  o f th e  d i a m e te r s  o f e a c h  p a i r  o f ta n ks  th a t a r e  a d j a c e n t to  e ac h  o th e r.  S e e  a l s o  A. 2 2 . 4 . 2 . 1 .
( 2 )  T h e  s e p a r ati o n  d i s ta n c e s  i n  Ta b l e  2 2 . 4 . 2 . 1  a r e  m i n i m u m  r e q u i r e m e n ts .  Wh e r e  th e r m a l  r a d i a n t h e a t fux  m o d e l i n g  c o m p l e te d  a s  p ar t o f an
e n g i n e e ri n g  e va l u a ti o n  s h o ws  p o te n ti a l  e s c al a ti o n  to  ad j a c e n t ta n ks ,  d i s ta n c e s  c o u l d  b e  i n c r e as e d ,  o r  m i ti g a ti o n  m e a s u r e s  c o u l d  b e  i m p l e m e n te d .  (See

Annex F. )



S T O RAGE  O F  I GN I T I B L E  ( F L AM M AB L E  O R C O M B U S T I B L E )  L I QU I D S  I N  TAN KS  — AB O VE GRO U N D  S T O RAGE  TAN KS 3 0 - 9 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  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 . 2 0 2 4  E d i t i o n

2 2 . 5 . 3  An c h o ri n g Tan ks .    F l at b o tto m ,  ve r ti c al  c yl i n d r i c a l  tan ks
c o n s tr u c te d  i n  a c c o r d an c e  wi th  AP I  6 5 0 ,  Welded Tanks for Oil

Storage,  s h a l l  b e  an c h o r e d  to  a  c o n c r e te  r i n gwal l  o r  o th e r  s u i ta‐
b l e  fo u n d ati o n  u n d e r  th e  fo l l o wi n g  c o n d i ti o n s :

( 1 ) T h e  tan k i n te r n a l  p r e s s u r e  e x c e e d s  th e  e q u i val e n t p r e s ‐
s u r e  o f th e  we i g h t o f th e  ta n k s h e l l ,  r o o f,  a n d  r o o f fr a m ‐
i n g .

( 2 ) T h e  tan k m u s t b e  an c h o r e d  to  c o m p l y wi th  th e  we a k r o o f-
to -s h e l l  c r i te r i a.

( 3 ) U n d e r  th e  d e s i g n  c r i te r i a fo r  th e  ta n k,  i n c l u d i n g a l l  a p p l i ‐
c a b l e  l o a d  c o m b i n ati o n s ,  an c h o r ag e  i s  r e q u i r e d  to

p r e ve n t o ve r tu r n i n g d u e  to  wi n d  o r  s e i s m i c  l o a d s .

2 2 . 6  Ve n t P i p i n g fo r Ab o ve gro u n d  Tan ks .    P i p i n g  fo r  n o r m al
an d  e m e r g e n c y r e l i e f ve n ti n g  s h al l  b e  c o n s tr u c te d  i n  a c c o r d ‐

a n c e  wi th  C h ap te r   2 7 .

2 2 . 7  E m e rge n c y Re l i e f Ve n ti n g fo r Fi re  E x p o s ure  fo r Ab o ve ‐
gro un d  S to rage  Tan k s .

2 2 . 7 . 1  G e n e ral .

2 2 . 7 . 1 . 1 *    E ve r y ab o ve g r o u n d  s to r ag e  tan k s h al l  h a ve  e m e r ‐
ge n c y r e l i e f ve n ti n g  i n  th e  fo r m  o f c o n s tr u c ti o n  o r  a d e vi c e  o r
d e vi c e s  th at wi l l  r e l i e ve  e x c e s s i ve  i n te r n al  p r e s s u r e  c au s e d  b y a n

e x p o s u r e  fre.

2 2 . 7 . 1 . 1 . 1    T h e  r e q u i r e m e n t i n  2 2 . 7 . 1 . 1  s h a l l  a p p l y to  e a c h
c o m p a r tm e n t o f a c o m p ar tm e n te d  tan k,  th e  i n te r s ti ti a l  s p a c e

( i . e . ,  an n u l u s )  o f a s e c o n d ar y c o n tai n m e n t–typ e  ta n k,  a n d  th e
e n c l o s e d  s p ac e  o f tan ks  o f c l o s e d -to p  d i ke  c o n s tr u c ti o n .

Δ 2 2 . 7 . 1 . 1 . 2  S p ac e s  o r E n c l o s e d  Vo l um e s .

N 2 2 . 7 . 1 . 1 . 2 . 1    T h e  r e q u i r e m e n t i n  2 2 . 7 . 1 . 1  s h al l  al s o  ap p l y to
s p ac e s  o r  e n c l o s e d  vo l u m e s ,  s u c h  as  th o s e  i n te n d e d  fo r  i n s u l a‐

ti o n ,  m e m b r a n e s ,  o r  we ath e r  s h i e l d s ,  th at ar e  c ap ab l e  o f
c o n tai n i n g  l i q u i d  b e c au s e  o f a  l e ak fr o m  th e  p r i m ar y ve s s e l .

N 2 2 . 7 . 1 . 1 . 2 . 2    T h e  i n s u l ati o n ,  m e m b r a n e ,  o r  we a th e r  s h i e l d
s h a l l  n o t i n te r fe r e  wi th  e m e r g e n c y ve n ti n g.

2 2 . 7 . 1 . 1 . 2 . 3    Ta n ks  s to r i n g  C l a s s  I I I B  l i q u i d s  [ F P  ≥  2 0 0 ° F
( 9 3 ° C ) ]  th at ar e  l a r ge r  th an  1 2 , 0 0 0  ga l  ( 4 5 , 4 0 0  L )  c ap ac i ty an d
ar e  n o t wi th i n  th e  d i ke d  a r e a o r  th e  d r ai n ag e  p ath  o f tan ks

s to r i n g  C l a s s  I  o r  C l as s  I I  l i q u i d s  [ F P  <  1 4 0 ° F  ( 6 0 ° C ) ]  s h a l l  n o t
b e  r e q u i r e d  to  m e e t th e  r e q u i r e m e n ts  o f 2 2 . 7 . 1 . 1 .

2 2 . 7 . 1 . 2    F o r  ve r ti c a l  ta n ks ,  th e  e m e r g e n c y r e l i e f ve n ti n g
c o n s tr u c ti o n  r e fe r r e d  to  i n  2 2 . 7 . 1 . 1  s h a l l  b e  p e r m i tte d  to  b e  a
foating  r o o f,  a  l i fte r  r o o f,  a  we ak r o o f-to -s h e l l  s e am ,  o r  an o th e r

a p p r o ve d  p r e s s u r e -r e l i e vi n g c o n s tr u c ti o n .
•

2 2 . 7 . 1 . 3    I f two -p h as e  fow i s  a n ti c i p a te d  d u r i n g  e m e r ge n c y
ve n ti n g ,  a n  e n gi n e e r i n g  e va l u ati o n  s h al l  b e  c o n d u c te d  i n  o r d e r
to  s i z e  th e  p r e s s u r e -r e l i e vi n g  d e vi c e s .

2 2 . 7 . 2  We ak  Ro o f- to - S h e l l  S e am  C o n s tr u c ti o n .    I f u s e d ,  a  we a k
r o o f-to -s h e l l  s e am  s h a l l  b e  c o n s tr u c te d  to  fai l  p r e fe r e n ti a l  to

an y o th e r  s e am  an d  s h a l l  b e  d e s i g n e d  i n  ac c o r d an c e  wi th  AP I
S tan d a r d  6 5 0 ,  Welded Steel Tanks for Oil Storage.

2 2 . 7 . 3  P re s s ure - Re l i e vi n g D e vi c e s .

2 2 . 7 . 3 . 1 *    Wh e r e  e n ti r e  d e p e n d e n c e  fo r  e m e r g e n c y r e l i e f ve n t‐
i n g i s  p l ac e d  u p o n  p r e s s u r e -r e l i e vi n g  d e vi c e s ,  th e  to tal  ve n ti n g
c a p ac i ty o f b o th  n o r m a l  an d  e m e r g e n c y ve n ts  s h a l l  b e  suffcient

to  p r e ve n t r u p tu r e  o f th e  s h e l l  o r  b o tto m  o f a ve r ti c a l  tan k o r  o f
th e  s h e l l  o r  h e ad s  o f a h o r i z o n tal  ta n k.

2 2 . 7 . 3 . 2    E x c e p t a s  p r o vi d e d  fo r  i n  2 2 . 7 . 3 . 5 ,  2 2 . 7 . 3 . 6 ,  an d
2 2 . 7 . 3 . 7 ,  th e  to tal  e m e r ge n c y r e l i e f ve n ti n g  c ap ac i ty o f b o th

n o r m al  an d  e m e r g e n c y ve n ti n g  d e vi c e s  s h a l l  b e  n o t l e s s  th an
th at d e te r m i n e d  i n  Tab l e  2 2 . 7 . 3 . 2 .  (See Annex  C for the square foot‐
age of typical tank sizes. )

2 2 . 7 . 3 . 2 . 1    E m e r g e n c y r e l i e f ve n t d e vi c e s  s h al l  b e  vap o r ti g h t
a n d  r e s tr i c te d  to  o n e  o f th e  fo l l o wi n g :

( 1 ) S e l f-c l o s i n g  m an wa y c o ve r
( 2 ) M an wa y c o ve r  p r o vi d e d  wi th  l o n g  b o l ts  th a t p e r m i t th e

c o ve r  to  l i ft u n d e r  i n te r n al  p r e s s u r e
( 3 ) Ad d i ti o n a l  o r  l ar g e r  r e l i e f va l ve  o r  val ve s

2 2 . 7 . 3 . 2 . 2    N o n m e tal l i c  p l u gs  i n s ta l l e d  i n  tan k o p e n i n gs  s h a l l
n o t b e  u s e d  as  a m e an s  o f e m e r ge n c y ve n ti n g .

2 2 . 7 . 3 . 2 . 3    T h e  we tte d  ar e a  o f th e  tan k s h a l l  b e  c al c u l a te d  a s
fo l l o ws :

( 1 ) Fifty-fve  p e r c e n t o f th e  to tal  e x p o s e d  a r e a o f a  s p h e r e  o r
s p h e r o i d

Tab l e   2 2 . 7 . 3 . 2  Re q ui re d  E m e rge n c y Re l i e f Ve n ti n g — C u b i c  Fe e t o f Fre e  Ai r p e r H o u r ( C FH )

ve rs u s  We tte d  Are a o f Tan k S h e l l  ( ft2 )

ft2 C FH ft2 C FH ft2 C FH

2 0 2 1 , 1 0 0 1 6 0 1 6 8 , 0 0 0 9 0 0 4 9 3 , 0 0 0
3 0 3 1 , 6 0 0 1 8 0 1 9 0 , 0 0 0 1 0 0 0 5 2 4 , 0 0 0
4 0 4 2 , 1 0 0 2 0 0 2 1 1 , 0 0 0 1 2 0 0 5 5 7 , 0 0 0
5 0 5 2 , 7 0 0 2 5 0 2 3 9 , 0 0 0 1 4 0 0 5 8 7 , 0 0 0
6 0 6 3 , 2 0 0 3 0 0 2 6 5 , 0 0 0 1 6 0 0 6 1 4 , 0 0 0
7 0 7 3 , 7 0 0 3 5 0 2 8 8 , 0 0 0 1 8 0 0 6 3 9 , 0 0 0
8 0 8 4 , 2 0 0 4 0 0 3 1 2 , 0 0 0 2 0 0 0 6 6 2 , 0 0 0
9 0 9 4 , 8 0 0 5 0 0 3 5 4 , 0 0 0 2 4 0 0 7 0 4 , 0 0 0

1 0 0 1 0 5 , 0 0 0 6 0 0 3 9 2 , 0 0 0 2 8 0 0 7 4 2 , 0 0 0
1 2 0 1 2 6 , 0 0 0 7 0 0 4 2 8 , 0 0 0 a n d  o ve r
1 4 0 1 4 7 , 0 0 0 8 0 0 4 6 2 , 0 0 0

F o r  S I  u n i ts ,  1 0   ft2  =  0 . 9 3   m 2 ;  3 6   ft3  =  1 . 0   m 3 .
N o te s :
( 1 )  I n te r p o l a te  fo r  i n te r m e d i a te  va l u e s  n o t specifed  i n  th e  ta b l e .
( 2 )  C F H  i s  fow c ap a c i ty a t a b s o l u te  p r e s s u re  o f 1 4 . 7   p s i  ( 1 0 1   kP a )  a n d  6 0 ° F  ( 1 5 . 6 ° C ) .  S e e  2 2 . 7 . 3 . 1 0 . 2 .
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( 2 ) Seventy-fve  p e r c e n t o f th e  to tal  e x p o s e d  ar e a  o f a h o r i ‐
z o n ta l  tan k

( 3 ) O n e  h u n d r e d  p e r c e n t o f th e  e x p o s e d  s h e l l  an d  e x p o s e d
foor  ar e a  o f a r e c tan g u l ar  tan k,  b u t e x c l u d i n g  th e  to p

s u r fac e  o f th e  tan k
( 4 ) T h e  frst 3 0  ft ( 9  m )  a b o ve  g r ad e  o f th e  e x p o s e d  s h e l l

ar e a o f a  ve r ti c al  ta n k

2 2 . 7 . 3 . 3 *    T h e  to tal  e m e r g e n c y r e l i e f ve n ti n g  c a p a c i ty fo r  tan ks
an d  s to r ag e  ve s s e l s  d e s i g n e d  to  o p e r ate  at p r e s s u r e s  a b o ve  a
gau ge  p r e s s u r e  o f 1 . 0   p s i  ( 6 . 9   kP a)  s h al l  b e  as  fo l l o ws :

( 1 ) F o r  ta n ks  wh o s e  we tte d  ar e a d o e s  n o t e x c e e d  2 8 0 0  ft2

( 2 6 0   m 2 ) ,  n o t l e s s  th a n  th a t d e te r m i n e d  i n  Ta b l e  2 2 . 7 . 3 . 2
( 2 ) F o r  tan ks  wh o s e  we tte d  a r e a e x c e e d s  2 8 0 0  ft2  ( 2 6 0  m 2 ) ,

n o t l e s s  th an  th a t d e te r m i n e d  i n  Tab l e  2 2 . 7 . 3 . 3  o r  n o t l e s s
th an  th at c a l c u l ate d  b y th e  fo l l o wi n g  fo r m u l a:

CFH A=  1 1 0 7 0 8 2( ) .

wh e r e :
CFH = ve n ti n g c ap ac i ty r e q u i r e m e n t ( ft3  o f fr e e  ai r  p e r

h o u r )
A = we tte d  ar e a ( ft2 )

 
[ 2 2 . 7 . 3 . 3 ]

2 2 . 7 . 3 . 4    T h e  to tal  e m e r ge n c y r e l i e f ve n ti n g  c ap ac i ty fo r  an y
specifc  s tab l e  l i q u i d  s h al l  b e  p e r m i tte d  to  b e  d e te r m i n e d  b y

th e  fo l l o wi n g  fo r m u l a:

CFH V
L M

=

1337

wh e r e :
CFH = ve n ti n g c ap ac i ty r e q u i r e m e n t ( ft3  o f fr e e  ai r  p e r  h o u r )
V = ft3  o f fr e e  a i r  p e r  h o u r  ( C F H )  va l u e  fr o m  Tab l e  2 2 . 7 . 3 . 2
L = l a te n t h e at o f va p o r i z ati o n  o f specifc  l i q u i d  ( B tu / l b )
M = m o l e c u l ar  we i g h t o f specifc  l i q u i d s

 
[ 2 2 . 7 . 3 . 4 ]

Tab l e   2 2 . 7 . 3 . 3  Re q ui re d  E m e rge n c y Re l i e f Ve n ti n g fo r Tan k s

wi th  We tte d  Are a o ve r 2 8 0 0   ft2  ( 2 6 0   m 2 )  an d  O p e rati n g at
G au ge  P re s s u re  o ve r 1  p s i  ( 6 . 9  k P a)  — C ub i c  Fe e t o f Fre e  Ai r

p e r H o u r ( C FH )  ve rs us  We tte d  Are a o f Tan k S h e l l  ( ft2 )

ft2 C FH ft2 C FH

2 , 8 0 0 7 4 2 , 0 0 0 9 , 0 0 0 1 , 9 3 0 , 0 0 0
3 , 0 0 0 7 8 6 , 0 0 0 1 0 , 0 0 0 2 , 1 1 0 , 0 0 0
3 , 5 0 0 8 9 2 , 0 0 0 1 5 , 0 0 0 2 , 9 4 0 , 0 0 0
4 , 0 0 0 9 9 5 , 0 0 0 2 0 , 0 0 0 3 , 7 2 0 , 0 0 0
4 , 5 0 0 1 , 1 0 0 , 0 0 0 2 5 , 0 0 0 4 , 4 7 0 , 0 0 0
5 , 0 0 0 1 , 2 5 0 , 0 0 0 3 0 , 0 0 0 5 , 1 9 0 , 0 0 0
6 , 0 0 0 1 , 3 9 0 , 0 0 0 3 5 , 0 0 0 5 , 9 0 0 , 0 0 0
7 , 0 0 0 1 , 5 7 0 , 0 0 0 4 0 , 0 0 0 6 , 5 7 0 , 0 0 0
8 , 0 0 0 1 , 7 6 0 , 0 0 0

F o r  S I  u n i ts ,  1 0   ft2  =  0 . 9 3   m 2 ;  3 6   ft3  =  1 . 0   m 3 .
N o te s :
( 1 )  I n te r p o l a te  fo r  i n te r m e d i a te  va l u e s  n o t specifed  i n  th e  ta b l e .
( 2 )  C F H  i s  fow c ap a c i ty a t a b s o l u te  p r e s s u re  o f 1 4 . 7   p s i  ( 1 0 1   kP a )  a n d
6 0 ° F  ( 1 5 . 6 ° C ) .  S e e  2 2 . 7 . 3 . 1 0 . 2 .

2 2 . 7 . 3 . 5    E x c e p t as  p r o vi d e d  fo r  i n  2 2 . 7 . 3 . 6  a n d  2 2 . 7 . 3 . 7 ,  fo r
tan ks  c o n tai n i n g s ta b l e  l i q u i d s ,  th e  r e q u i r e d  e m e r g e n c y r e l i e f

ve n ti n g  c ap a c i ty d e te r m i n e d  b y 2 2 . 7 . 3 . 2 ,  2 2 . 7 . 3 . 3 ,  o r  2 2 . 7 . 3 . 4
s h a l l  b e  p e r m i tte d  to  b e  m u l ti p l i e d  b y o n e  o f th e  fo l l o wi n g

r e d u c ti o n  fa c to r s  wh e n  p r o te c ti o n  i s  p r o vi d e d  a s  i n d i c a te d .
O n l y o n e  o f th e  fo l l o wi n g  fa c to r s  s h a l l  b e  u s e d  fo r  an y o n e
ta n k:

( 1 ) A r e d u c ti o n  fa c to r  o f 0 . 5  s h al l  b e  al l o we d  fo r  ta n ks  wi th
we tte d  a r e a g r e ate r  th an  2 0 0  ft2  ( 1 9   m 2 )  th at ar e  p r o vi d e d

wi th  d r ai n ag e  th a t m e e ts  th e  r e q u i r e m e n ts  o f 2 2 . 1 1 . 1 .
( 2 ) A r e d u c ti o n  fac to r  o f 0 . 3  s h a l l  b e  al l o we d  fo r  tan ks  th at

ar e  p r o te c te d  wi th  a  wa te r  s p r ay s ys te m  th at m e e ts  th e
r e q u i r e m e n ts  o f N F PA 1 5  an d  th at a r e  p r o vi d e d  wi th
d r ai n ag e  th at m e e ts  th e  r e q u i r e m e n ts  o f 2 2 . 1 1 . 1 .

( 3 ) A r e d u c ti o n  fac to r  o f 0 . 3  s h a l l  b e  al l o we d  fo r  tan ks  th a t
ar e  p r o te c te d  wi th  a n  au to m ati c al l y ac tu ate d  wa te r  s p r ay
s ys te m  th at m e e ts  th e  r e q u i r e m e n ts  o f N F PA  1 5 .

( 4 ) A r e d u c ti o n  fa c to r  o f 0 . 3  s h a l l  b e  a l l o we d  fo r  tan ks
p r o te c te d  wi th  i n s u l ati o n  th a t m e e ts  th e  r e q u i r e m e n ts  o f
2 2 . 7 . 3 . 8 .

( 5 ) A r e d u c ti o n  fac to r  o f 0 . 1 5  s h al l  b e  al l o we d  fo r  ta n ks  th a t
a r e  p r o te c te d  wi th  a wate r  s p r ay s ys te m  th at m e e ts  th e

r e q u i r e m e n ts  o f N F PA 1 5  an d  th a t h ave  i n s u l ati o n  th at
m e e ts  th e  r e q u i r e m e n ts  o f 2 2 . 7 . 3 . 8 .

2 2 . 7 . 3 . 6 *    Wh e r e  wate r- m i s c i b l e  i gn i ti b l e  (fammable  o r
c o m b u s ti b l e )  l i q u i d s  wh o s e  h e a ts  o f c o m b u s ti o n  a n d  r ate s  o f
b u r n i n g  ar e  e q u al  to  o r  l e s s  th an  th o s e  o f e th yl  a l c o h o l  ( e th a‐

n o l )  a r e  s to r e d ,  p r o c e s s e d ,  o r  h a n d l e d  a n d  wh e r e  th e r e  i s  n o
p o te n ti a l  fre  e x p o s u r e  fr o m  i gn i ti b l e  (fammable  o r  c o m b u s ti ‐
b l e )  l i q u i d s  o th e r  th an  th e s e  l i q u i d s ,  th e  e m e r g e n c y r e l i e f ve n t‐

i n g c a p a c i ty s h a l l  b e  p e r m i tte d  to  b e  r e d u c e d  b y an  a d d i ti o n al
5 0  p e r c e n t.  D r ai n a ge  s h a l l  n o t b e  r e q u i r e d  to  o b ta i n  th i s  r e d u c ‐
ti o n .  I n  n o  c as e  s h al l  th e  fac to r s  i n  2 2 . 7 . 3 . 5 ( 1 )  th r o u g h

2 2 . 7 . 3 . 5 ( 5 )  b e  r e d u c e d  to  l e s s  th an  0 . 1 5 .

2 2 . 7 . 3 . 7 *    Wh e r e  i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s
th at ar e  n o t wate r- m i s c i b l e  an d  wh o s e  h e a ts  o f c o m b u s ti o n  an d

r ate s  o f b u r n i n g ar e  e q u al  to  o r  l e s s  th an  th o s e  o f e th yl  al c o h o l
( e th a n o l )  ar e  s to r e d ,  p r o c e s s e d ,  o r  h a n d l e d  an d  wh e r e  th e r e  i s

n o  p o te n ti al  fre  e x p o s u r e  fr o m  i g n i ti b l e  (fammable  o r
c o m b u s ti b l e )  l i q u i d s  o th e r  th an  th e s e  l i q u i d s ,  th e  e m e r ge n c y
r e l i e f ve n ti n g  c a p ac i ty d e te r m i n e d  b y 2 2 . 7 . 3 . 5 ( 1 )  o r  2 2 . 7 . 3 . 5 ( 3 )
s h a l l  b e  p e r m i tte d  to  b e  r e d u c e d  b y an  a d d i ti o n al  5 0  p e r c e n t.

N o  fu r th e r  r e d u c ti o n  s h a l l  b e  al l o we d  fo r  p ro te c ti o n  b y m e a n s
o f wate r  s p r ay.  D r a i n a ge  s h al l  n o t b e  r e q u i r e d  to  o b ta i n  th i s
r e d u c ti o n .  I n  n o  c as e  s h al l  th e  fa c to r s  i n  2 2 . 7 . 3 . 5 ( 1 )  th r o u g h

2 2 . 7 . 3 . 5 ( 5 )  b e  r e d u c e d  to  l e s s  th an  0 . 1 5 .

Δ 2 2 . 7 . 3 . 8    I n s u l a ti o n  fo r  wh i c h  c r e d i t i s  ta ke n  i n  2 2 . 7 . 3 . 5 ( 4 )  an d
2 2 . 7 . 3 . 5 ( 5 )  s h al l  m e e t th e  fo l l o wi n g p e r fo r m an c e  c r i te r i a :

( 1 ) T h e  i n s u l a ti o n  s h a l l  r e m ai n  i n  p l ac e  u n d e r  fre  e x p o s u r e
c o n d i ti o n s .

( 2 ) T h e  i n s u l a ti o n  s h al l  wi th s ta n d  d i s l o d g m e n t wh e n  s u b j e c ‐
te d  to  h o s e  s tr e am  i m p i n g e m e n t d u ri n g  fre  e x p o s u r e ,
e x c e p t wh e r e  u s e  o f s o l i d  h o s e  s tr e a m s  i s  n o t c o n te m p l a‐

te d  o r  wo u l d  n o t b e  p r a c ti c a l .
( 3 ) T h e  i n s u l a ti o n  s h a l l  m ai n tai n  a m ax i m u m  c o n d u c ta n c e

va l u e  o f 4 . 0  B tu / h r / ft2 / ° F  ( 2 2 . 7  W/ m 2 / ° C )  wh e n  th e
o u te r  i n s u l ati o n  j ac ke t o r  c o ve r  i s  at a te m p e r atu r e  o f
1 6 6 0 ° F  ( 9 0 4 ° C )  a n d  wh e n  th e  m e an  te m p e r a tu r e  o f th e
i n s u l a ti o n  i s  1 0 0 0 ° F  ( 5 3 8 ° C ) .
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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 . 2 0 2 4  E d i t i o n

2 2 . 7 . 3 . 9    T h e  o u tl e ts  o f al l  ve n ts  an d  ve n t d r ai n s  o n  tan ks
e q u i p p e d  wi th  e m e r g e n c y r e l i e f ve n ti n g th at p e r m i ts  p r e s s u r e s

to  e x c e e d  a ga u g e  p r e s s u r e  o f 2 . 5  p s i  ( 1 7 . 2  kP a )  s h al l  b e
ar r an g e d  to  d i s c h ar g e  s o  th a t l o c al i z e d  o ve rh e ati n g  o f o r  fame

i m p i n g e m e n t o n  an y p ar t o f th e  ta n k wi l l  n o t o c c u r  i f vap o r s
fr o m  th e  ve n ts  ar e  i g n i te d .

2 2 . 7 . 3 . 1 0 *    E a c h  c o m m e r c i al  tan k ve n ti n g d e vi c e  s h al l  h a ve
th e  fo l l o wi n g  i n fo r m ati o n  e i th e r  s tam p e d  o r  c a s t i n to  th e  m e tal
b o d y o f th e  d e vi c e  o r  i n c l u d e d  o n  a m e tal  n am e p l ate  p e r m a‐

n e n tl y affxed  to  i t:

( 1 ) S tar t-to -o p e n  p r e s s u r e
( 2 ) P r e s s u r e  at wh i c h  th e  val ve  r e ac h e s  th e  fu l l  o p e n  p o s i ti o n
( 3 ) F l o w c ap a c i ty at th e  p r e s s u r e  i n d i c a te d  b y 2 2 . 7 . 3 . 1 0 ( 2 )

N 2 2 . 7 . 3 . 1 0 . 1    Wh e r e  u s e d ,  e m e r g e n c y ve n t d e vi c e s  s h a l l  b e  l i s te d
o r  a p p r o ve d .

N 2 2 . 7 . 3 . 1 0 . 1 . 1    T h e  r e q u i r e m e n t i n  2 2 . 7 . 3 . 1 0 . 1  d o e s  n o t a p p l y to
ta n ks  fo r  u p s tr e a m  p r o d u c ti o n  l i q u i d s .

2 2 . 7 . 3 . 1 0 . 2    I f th e  s ta r t- to -o p e n  p r e s s u r e  i s  l e s s  th an  a ga u g e
p r e s s u r e  o f 2 . 5  p s i  ( 1 7 . 2  kP a)  an d  th e  p r e s s u r e  at th e  fu l l  o p e n

p o s i ti o n  i s  gr e a te r  th an  a  ga u g e  p r e s s u r e  o f 2 . 5  p s i  ( 1 7 . 2  kP a) ,
th e  fow c ap ac i ty at a ga u g e  p r e s s u r e  o f 2 . 5  p s i  ( 1 7 . 2  kP a )  s h a l l
al s o  b e  s tam p e d  o n  th e  ve n ti n g  d e vi c e .

2 2 . 7 . 3 . 1 0 . 3    T h e  fow c a p ac i ty s h al l  b e  e x p r e s s e d  i n  c u b i c  fe e t
p e r  h o u r  o f ai r  a t 6 0 ° F  ( 1 5 . 6 ° C )  a n d  an  ab s o l u te  p r e s s u r e  o f

1 4 . 7   p s i  ( 1 0 1   kP a) .

2 2 . 7 . 3 . 1 0 . 4    T h e  fow c a p a c i ty o f tan k ve n ti n g  d e vi c e s  l e s s  th a n
8  i n .  ( 2 0 0  m m )  i n  n o m i n al  p i p e  s i z e  s h a l l  b e  d e te r m i n e d  b y

ac tu al  te s t (see 22. 7. 3. 1 0. 5).

N 2 2 . 7 . 3 . 1 0 . 5    T h e  te s t r e fe r e n c e d  i n  2 2 . 7 . 3 . 1 0 . 4  s h al l  b e  p e r m i t‐
te d  to  b e  c o n d u c te d  b y a qualifed,  i m p a r ti al  o u ts i d e  ag e n c y o r
b y th e  m a n u fac tu r e r  i f certifed  b y a qualifed,  i m p a r ti al

o b s e r ve r.

Δ 2 2 . 7 . 3 . 1 0 . 6 *    T h e  fow c a p a c i ty o f ta n k ve n ti n g  d e vi c e s  e q u al  to
o r  g r e ate r  th an  8  i n .  ( 2 0 0  m m )  n o m i n al  p i p e  s i z e ,  i n c l u d i n g

m a n way c o ve r s  wi th  l o n g b o l ts ,  s h a l l  b e  d e te r m i n e d  b y te s t o r
b y c a l c u l ati o n .

N 2 2 . 7 . 3 . 1 0 . 7    I f th e  fow c a p ac i ty r e fe r e n c e d  i n  2 2 . 7 . 3 . 1 0 . 6  i s
d e te r m i n e d  b y c al c u l a ti o n ,  al l  o f th e  fo l l o wi n g  s h a l l  a p p l y:

( 1 ) T h e  o p e n i n g p r e s s u r e  s h al l  b e  m e a s u r e d  b y te s t.
( 2 ) T h e  c a l c u l ati o n  s h al l  b e  b a s e d  o n  a fow coeffcient o f 0 . 5

a p p l i e d  to  th e  r a te d  orifce.
( 3 ) T h e  r ati n g  p r e s s u r e  a n d  c o r r e s p o n d i n g fr e e  orifce  ar e a

s h a l l  b e  s ta te d .
( 4 ) T h e  wo r d  c al c u l a te d  s h a l l  a p p e ar  o n  th e  n am e p l ate .

2 2 . 7 . 4 *  E x te n s i o n  o f E m e rge n c y Ve n t P i p i n g.    P i p i n g  to  o r
fr o m  ap p r o ve d  e m e r ge n c y ve n t d e vi c e s  fo r  atm o s p h e r i c  an d

l o w-p r e s s u r e  tan ks  s h a l l  b e  s i z e d  to  p r o vi d e  e m e r ge n c y ve n t
fows  th a t l i m i t th e  b a c k p r e s s u r e  to  l e s s  th a n  th e  m a x i m u m

p r e s s u r e  p e r m i tte d  b y th e  d e s i g n  o f th e  tan k.  P i p i n g  to  o r  fr o m
ap p r o ve d  e m e r g e n c y ve n t d e vi c e s  fo r  p r e s s u r e  ve s s e l s  s h al l  b e
s i z e d  i n  ac c o r d an c e  wi th  th e  AS M E  Boiler and Pressure Vessel

Code.

2 2 . 8 *  Fi re  P ro te c ti o n  fo r Ab o ve gro u n d  S to rage  Tan ks .

Δ 2 2 . 8 . 1    A fre-extinguishing  s ys te m  o r  e x p o s u r e  p r o te c ti o n
s ys te m  i n  a c c o r d an c e  wi th  N F PA 1 1  o r  N F PA 1 5  s h a l l  b e  p r o vi ‐

d e d  o r  m ad e  a va i l a b l e  fo r  a s to r a ge  tan k wh e r e  al l  o f th e  fo l l o w‐
i n g  c o n d i ti o n s  a p p l y:

( 1 ) T h e  ta n k i s  a ve r ti c al  a tm o s p h e r i c  s to r ag e  ta n k th a t h as  a
c a p a c i ty o f 5 0 , 0 0 0   ga l  ( 1 9 0   m 3 )  o r  m o r e .

( 2 ) T h e  tan k c o n tai n s  a  C l a s s   I  l i q u i d  [ F P <  1 0 0 ° F  ( 3 7 . 8 ° C ) ] .
( 3 ) T h e  tan k i s  l o c a te d  i n  a c o n g e s te d  a r e a wh e r e  th e r e  i s  a n

u n u s u a l  e x p o s u r e  h a z a r d  to  th e  tan k fr o m  a d j ac e n t p r o p ‐
e r ty o r  to  a d j ac e n t p r o p e r ty fr o m  th e  tan k .

( 4 ) T h e  tan k h as  a fxed-roof o r a c o m b i n ati o n  fxed- an d
foating-roof th a t d o e s  n o t m e e t th e  r e q u i r e m e n ts  o f

2 2 . 2 . 2 ( 2 )  o r  2 2 . 2 . 2 ( 3 )  to  b e  classifed  a s  a  foating  r o o f
ta n k.

2 2 . 9  Ad d i ti o n al  Re q u i re m e n ts  fo r Fi re - Re s i s tan t Ab o ve gro un d
S to rage  Tan k s .

2 2 . 9 . 1    F i r e - r e s i s ta n t tan ks  s h al l  b e  te s te d  an d  l i s te d  i n  a c c o r d ‐
an c e  wi th  U L  2 0 8 0 ,  Fire Resistant Tanks for Flammable and

Combustible Liquids.

2 2 . 9 . 2    F i r e - r e s i s ta n t ta n ks  s h al l  a l s o  m e e t b o th  o f th e  fo l l o wi n g
r e q u i r e m e n ts :

( 1 ) T h e  c o n s tr u c ti o n  th at p r o vi d e s  th e  r e q u i r e d  fre-resistive
p r o te c ti o n  s h al l  r e d u c e  th e  h e at tr an s fe r r e d  to  th e

p r i m a r y tan k i n  o r d e r  to  l i m i t th e  te m p e r atu r e  o f th e
p r i m a r y ta n k to  an  ave r ag e  m ax i m u m  r i s e  o f 8 0 0 ° F

( 4 3 0 ° C )  an d  a s i n gl e  p o i n t m ax i m u m  r i s e  o f 1 0 0 0 ° F
( 5 4 0 ° C )  an d  to  p r e ve n t r e l e as e  o f l i q u i d ,  fai l u r e  o f th e

p r i m a r y ta n k,  fa i l u r e  o f th e  s u p p o r ti n g  s tr u c tu r e ,  an d
i m p a i r m e n t o f ve n ti n g  fo r  a p e r i o d  o f n o t l e s s  th a n

2  h o u r s  wh e n  te s te d  u s i n g th e  fre  e x p o s u r e  specifed  i n
U L   2 0 8 0 .

( 2 ) Re d u c ti o n  i n  s i z i n g  o f th e  e m e r ge n c y ve n ts  i n  ac c o r d a n c e
wi th  2 2 . 7 . 3 . 5  s h a l l  n o t b e  p e r m i tte d .

2 2 . 1 0  Ad d i ti o n al  Re q u i re m e n ts  fo r P ro te c te d  Ab o ve gro u n d
S to rage  Tan k s .

2 2 . 1 0 . 1    P r o te c te d  ab o ve g r o u n d  tan ks  s h a l l  b e  te s te d  a n d  l i s te d
i n  ac c o r d an c e  wi th  U L  2 0 8 5 ,  Protected Aboveground Tanks for

Flammable and Combustible Liquids.

2 2 . 1 0 . 2    P r o te c te d  a b o ve gr o u n d  tan ks  s h a l l  al s o  m e e t b o th  o f
th e  fo l l o wi n g r e q u i r e m e n ts :

( 1 ) T h e  c o n s tr u c ti o n  th at p r o vi d e s  th e  r e q u i r e d  fre-resistive
p r o te c ti o n  s h al l  r e d u c e  th e  h e at tr an s fe r r e d  to  th e
p r i m ar y tan k i n  o r d e r  to  l i m i t th e  te m p e r atu r e  o f th e
p r i m ar y ta n k to  an  ave r ag e  m ax i m u m  r i s e  o f 2 6 0 ° F

( 1 4 4 ° C )  an d  a  s i n gl e  p o i n t m a x i m u m  r i s e  o f 4 0 0 ° F
( 2 0 4 ° C )  an d  to  p r e ve n t r e l e as e  o f i g n i ti b l e  (fammable  o r
c o m b u s ti b l e )  l i q u i d ,  fai l u r e  o f th e  p r i m ar y tan k,  fai l u r e  o f

th e  s u p p o r ti n g  s tr u c tu r e ,  a n d  i m p ai r m e n t o f ve n ti n g fo r  a
p e r i o d  o f n o t l e s s  th a n  2  h o u rs  wh e n  te s te d  u s i n g th e  fre

e x p o s u r e  specifed  i n  U L   2 0 8 5 ,  Protected Aboveground Tanks
for Flammable and Combustible Liquids.

( 2 ) Re d u c ti o n  i n  s i z i n g  o f th e  e m e r ge n c y ve n ts  i n  a c c o r d a n c e
wi th  2 2 . 7 . 3 . 5  s h al l  n o t b e  p e r m i tte d .

2 2 . 1 1 *  C o n tro l  o f S p i l l s  fro m  Ab o ve gro un d  S to rage  Tan ks .
E ve r y tan k th at c o n tai n s  a C l as s  I ,  C l as s  I I ,  o r  C l a s s  I I I A l i q u i d
[ F P  <  2 0 0 ° F  ( 9 3 ° C ) ]  s h al l  b e  p r o vi d e d  wi th  m e an s  to  p r e ve n t

an  ac c i d e n tal  r e l e as e  o f l i q u i d  fr o m  e n d an g e r i n g  i m p o r tan t
fac i l i ti e s  an d  ad j o i n i n g p r o p e r ty o r  fr o m  r e ac h i n g wa te r ways .
S u c h  m e a n s  s h a l l  m e e t th e  r e q u i re m e n ts  o f 2 2 . 1 1 . 1 ,  2 2 . 1 1 . 2 ,

2 2 . 1 1 . 3 ,  o r  2 2 . 1 1 . 4 ,  wh i c h e ve r  i s  a p p l i c a b l e .

2 2 . 1 1 . 1  Re m o te  I m p o u n d i n g.    Wh e r e  c o n tr o l  o f s p i l l s  i s  p r o vi ‐
d e d  b y d r ai n ag e  to  a  r e m o te  i m p o u n d i n g  ar e a  s o  th at s p i l l e d

i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d  d o e s  n o t c o l l e c t
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ar o u n d  tan ks ,  th e  r e q u i r e m e n ts  o f 2 2 . 1 1 . 1 . 1  th r o u gh  2 2 . 1 1 . 1 . 4
s h a l l  a p p l y.

2 2 . 1 1 . 1 . 1    T h e  d r ai n ag e  r o u te  s h al l  h ave  a  s l o p e  o f n o t l e s s
th a n  1  p e r c e n t a way fr o m  th e  ta n k fo r  at l e a s t 5 0  ft ( 1 5  m )
to war d  th e  i m p o u n d i n g ar e a .

Δ 2 2 . 1 1 . 1 . 2    T h e  i m p o u n d i n g ar e a s h a l l  h ave  a c a p ac i ty n o t l e s s
th an  th at o f th e  l ar g e s t ta n k th at d r ai n s  i n to  i t.

N 2 2 . 1 1 . 1 . 2 . 1    “ P ar ti a l ”  r e m o te  i m p o u n d i n g  fo r  a p e r c e n tag e  o f
th e  r e q u i r e d  c ap a c i ty s h al l  b e  p e r m i tte d  wh e r e  c o m p l i a n c e
wi th  2 2 . 1 1 . 1 . 2  i s  n o t p o s s i b l e .

N 2 2 . 1 1 . 1 . 2 . 2    Wh e r e  “ p ar ti a l ”  r e m o te  i m p o u n d i n g i s  u s e d ,  o p e n
d i ki n g  m e e ti n g  th e  r e q u i r e m e n ts  o f 2 2 . 1 1 . 1 . 2  s h al l  b e  p e r m i t‐
te d  fo r  th e  r e m ai n d e r  o f th e  s p i l l  c o n tr o l  vo l u m e .

2 2 . 1 1 . 1 . 3    T h e  d r ai n ag e  r o u te  s h a l l  b e  l o c ate d  s o  th a t,  i f th e
l i q u i d  i n  th e  d r ai n ag e  s ys te m  i s  i g n i te d ,  th e  fre  wi l l  n o t s e r i ‐
o u s l y e x p o s e  ta n ks  o r  a d j o i n i n g p r o p e r ty.

Δ 2 2 . 1 1 . 1 . 4    T h e  i m p o u n d i n g a r e a s h al l  b e  l o c ate d  s o  th at,  wh e n
flled  to  c ap ac i ty,  th e  l i q u i d  wi l l  n o t b e  c l o s e r  th a n  5 0  ft ( 1 5  m )
fr o m  an y p r o p e r ty l i n e  th a t i s  o r  c an  b e  b u i l t u p o n  o r  fr o m  an y
ta n k.

N 2 2 . 1 1 . 1 . 4 . 1    Wh e r e  p a r ti al  r e m o te  i m p o u n d i n g as  p r o vi d e d  fo r
i n  2 2 . 1 1 . 1 . 2 . 1  a n d  2 2 . 1 1 . 1 . 2 . 2  i s  u s e d ,  th e  l i q u i d  i n  th e  p a r ti al
re m o te  i m p o u n d i n g a r e a s h a l l  m e e t th e  r e q u i r e m e n ts  o f
2 2 . 1 1 . 1 . 4 .

N 2 2 . 1 1 . 1 . 4 . 2    Tan k s p ac i n g  s h a l l  b e  d e te r m i n e d  b as e d  o n  th e
d i ke d  tan k p r o vi s i o n s  o f Ta b l e  2 2 . 4 . 2 . 1 .

2 2 . 1 1 . 2  I m p o u n d i n g Aro u n d  Tan ks  b y O p e n  D i k i n g.    Wh e r e
c o n tr o l  o f s p i l l s  i s  p r o vi d e d  b y m e a n s  o f i m p o u n d i n g b y o p e n
d i ki n g  ar o u n d  th e  ta n ks ,  s u c h  s ys te m s  s h a l l  m e e t th e  r e q u i r e ‐
m e n ts  o f 2 2 . 1 1 . 2 . 1  th r o u g h  2 2 . 1 1 . 2 . 8 .

2 2 . 1 1 . 2 . 1    A s l o p e  o f n o t l e s s  th an  1  p e r c e n t awa y fr o m  th e
tan k s h a l l  b e  p r o vi d e d  fo r  a t l e a s t 5 0  ft ( 1 5  m )  o r  to  th e  d i ke
b a s e ,  wh i c h e ve r  i s  l e s s .

2 2 . 1 1 . 2 . 2 *    T h e  vo l u m e tr i c  c a p ac i ty o f th e  d i ke d  a r e a s h a l l  n o t
b e  l e s s  th an  th e  gr e a te s t am o u n t o f i g n i ti b l e  (fammable  o r
c o m b u s ti b l e )  l i q u i d  th a t c an  b e  r e l e as e d  fr o m  th e  l ar g e s t tan k
wi th i n  th e  d i ke d  ar e a ,  a s s u m i n g a  fu l l  tan k.

2 2 . 1 1 . 2 . 2 . 1    To  a l l o w fo r  vo l u m e  o c c u p i e d  b y tan ks ,  th e
c a p ac i ty o f th e  d i ke d  a r e a e n c l o s i n g  m o r e  th a n  o n e  ta n k s h a l l
b e  c a l c u l ate d  a fte r  d e d u c ti n g  th e  vo l u m e  o f th e  ta n ks ,  o th e r
th an  th e  l ar g e s t tan k,  b e l o w th e  h e i g h t o f th e  d i ke .

2 2 . 1 1 . 2 . 3    To  p e r m i t a c c e s s ,  th e  o u ts i d e  b a s e  o f th e  d i ke  at
gr o u n d  l e ve l  s h a l l  b e  n o  c l o s e r  th an  1 0  ft ( 3  m )  to  an y p r o p e r ty
l i n e  th at i s  o r  c an  b e  b u i l t u p o n .

2 2 . 1 1 . 2 . 4    Wa l l s  o f th e  d i ke d  a r e a s h al l  b e  o f e a r th ,  s te e l ,
c o n c r e te ,  o r  s o l i d  m as o n r y d e s i g n e d  to  b e  l i q u i d ti gh t an d  to
wi th s ta n d  a fu l l  h yd r o s tati c  h e ad .

2 2 . 1 1 . 2 . 4 . 1 *    E a r th e n  wa l l s  3  ft ( 0 . 9  m )  o r  m o r e  i n  h e i g h t s h a l l
h ave  a fat s e c ti o n  at th e  to p  n o t l e s s  th a n  2  ft ( 0 . 6  m )  wi d e  an d
s h a l l  h ave  a s l o p e  th at i s  c o n s i s te n t wi th  th e  a n gl e  o f r e p o s e  o f
th e  m ate r i al  o f wh i c h  th e  wal l  i s  c o n s tr u c te d .

2 2 . 1 1 . 2 . 5    Wh e r e  th e  ave r ag e  i n te r i o r  h e i g h t o f th e  wal l s  o f th e
d i ke d  ar e a  e x c e e d s  6  ft ( 1 . 8  m ) ,  p r o vi s i o n s  s h al l  b e  m ad e  fo r
n o r m a l  a c c e s s ;  n e c e s s a r y e m e r g e n c y ac c e s s  to  tan ks ,  va l ve s ,  an d

o th e r  e q u i p m e n t;  a n d  e g r e s s  fr o m  th e  d i ke d  e n c l o s u r e .  T h e
fo l l o wi n g  r e q u i r e m e n ts  s h al l  ap p l y:

( 1 ) Wh e r e  th e  ave r ag e  h e i gh t o f a  d i ke  c o n ta i n i n g  C l a s s  I
l i q u i d s  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  i s  o ve r  1 2  ft ( 3 . 6  m )  h i g h ,

m e a s u r e d  fr o m  i n te r i o r  g r ad e ,  o r  wh e r e  th e  d i s ta n c e
b e twe e n  an y tan k an d  th e  to p  i n s i d e  e d g e  o f th e  d i ke  wa l l

i s  l e s s  th an  th e  h e i g h t o f th e  d i ke  wa l l ,  p r o vi s i o n s  s h al l  b e
m a d e  fo r  o p e r a ti o n  o f va l ve s  a n d  fo r  a c c e s s  to  ta n k

r o o f( s )  wi th o u t e n te r i n g b e l o w th e  to p  o f th e  d i ke .  T h e s e
p r o vi s i o n s  s h al l  b e  p e r m i tte d  to  b e  m e t th r o u gh  th e  u s e
o f r e m o te -o p e r a te d  val ve s ,  e l e vate d  wal kwa ys ,  o r  o th e r

a r r an g e m e n ts .
( 2 ) P i p i n g  p a s s i n g th r o u gh  d i ke  wal l s  s h al l  b e  d e s i gn e d  to

wi th s tan d  i m p o s e d  s tr e s s e s  a s  a r e s u l t o f s e ttl e m e n t o r  fre
e x p o s u r e .

( 3 ) T h e  d i s tan c e  b e twe e n  th e  s h e l l  o f a n y tan k a n d  th e  to e  o f
th e  i n te r i o r  o f th e  d i ke  wa l l  s h a l l  b e  n o t l e s s  th a n  5  ft

( 1 . 5   m ) .

2 2 . 1 1 . 2 . 6    E ac h  d i ke d  a r e a c o n tai n i n g  two  o r  m o r e  ta n ks  s h a l l
b e  s u b d i vi d e d ,  p r e fe r ab l y b y d r a i n ag e  c h an n e l s  o r  at l e as t b y

i n te r m e d i a te  d i ke s ,  i n  o r d e r  to  p r e ve n t m i n o r  s p i l l s  fr o m  a tan k
fr o m  e n d an g e r i n g  ad j a c e n t ta n ks  wi th i n  th e  d i ke d  a r e a.

2 2 . 1 1 . 2 . 6 . 1    T h e  d r ai n ag e  c h an n e l s  o r  i n te r m e d i ate  d i ke s  s h a l l
b e  l o c ate d  b e twe e n  tan ks  s o  a s  to  take  fu l l  ad va n ta ge  o f th e
s p ac e  wi th  d u e  r e g ar d  fo r  th e  i n d i vi d u al  ta n k c ap ac i ti e s .

2 2 . 1 1 . 2 . 6 . 2    I n te r m e d i a te  d i ke s  s h a l l  b e  n o t l e s s  th an  1 8  i n .
( 4 5 0   m m )  i n  h e i g h t.

Δ 2 2 . 1 1 . 2 . 6 . 3    S u b d i vi s i o n  s h a l l  b e  p r o vi d e d  ac c o r d i n g to  th e
r e q u i r e m e n ts  o f 2 2 . 1 1 . 2 . 6 . 3 . 1 ,  2 2 . 1 1 . 2 . 6 . 3 . 2 ,  2 2 . 1 1 . 2 . 6 . 3 . 3 ,  o r

2 2 . 1 1 . 2 . 6 . 3 . 4 ,  wh i c h e ve r  i s  ap p l i c ab l e .

2 2 . 1 1 . 2 . 6 . 3 . 1    Wh e r e  s ta b l e  l i q u i d s  a r e  s to r e d  i n  ve r ti c al  c o n e
r o o f tan ks  o f we ak r o o f-to - s h e l l  s e am  d e s i g n  o r  i n  foating  r o o f

tan ks ,  o n e  s u b d i vi s i o n  s h a l l  b e  p r o vi d e d  fo r  e ac h  ta n k gr e a te r
th an  1 0 , 0 0 0  b b l  ( 4 2 0 , 0 0 0  g al  o r  1 5 9 0  m 3 )  c a p a c i ty.  I n  a d d i ti o n ,

o n e  s u b d i vi s i o n  s h a l l  b e  p r o vi d e d  fo r  e a c h  gr o u p  o f ta n ks  [ wi th
n o  i n d i vi d u al  tan k e x c e e d i n g  1 0 , 0 0 0  b b l  ( 4 2 0 , 0 0 0  ga l  o r

1 5 9 0  m 3 )  c a p a c i ty]  h avi n g  an  a gg r e ga te  c a p ac i ty n o t g r e ate r
th an  1 5 , 0 0 0  b b l  ( 6 3 0 , 0 0 0   g al  o r  2 3 8 5   m 3 ) .

2 2 . 1 1 . 2 . 6 . 3 . 2    Wh e r e  c r u d e  p e tr o l e u m  i s  s to r e d  i n  p r o d u c i n g
a r e as  i n  an y typ e  o f ta n k,  o n e  s u b d i vi s i o n  s h al l  b e  p r o vi d e d  fo r
e a c h  ta n k g r e ate r  th an  1 0 , 0 0 0  b b l  ( 4 2 0 , 0 0 0  g al  o r  1 5 9 0  m 3 )
c a p ac i ty.  I n  a d d i ti o n ,  o n e  s u b d i vi s i o n  s h a l l  b e  p r o vi d e d  fo r
e a c h  g r o u p  o f tan ks  [ wi th  n o  i n d i vi d u a l  ta n k e x c e e d i n g  1 0 , 0 0 0

b b l  ( 4 2 0 , 0 0 0  g al  o r  1 5 9 0  m 3 )  c a p ac i ty]  h avi n g  an  a gg r e g ate
c a p ac i ty n o t gr e a te r  th an  1 5 , 0 0 0  b b l  ( 6 3 0 , 0 0 0   ga l  o r  2 3 8 5   m 3 ) .

2 2 . 1 1 . 2 . 6 . 3 . 3    Wh e r e  s tab l e  l i q u i d s  a r e  s to r e d  i n  ta n ks  n o t
c o ve r e d  i n  2 2 . 1 1 . 2 . 6 . 3 . 1 ,  o n e  s u b d i vi s i o n  s h a l l  b e  p r o vi d e d  fo r
e a c h  tan k gr e a te r  th a n  2 3 8 0  b b l  ( 1 0 0 , 0 0 0  ga l  o r  3 8 0  m 3 )
c a p ac i ty.  I n  a d d i ti o n ,  o n e  s u b d i vi s i o n  s h a l l  b e  p r o vi d e d  fo r
e a c h  g r o u p  o f tan ks  [ wi th  n o  i n d i vi d u al  tan k e x c e e d i n g  2 3 8 0

b b l  ( 1 0 0 , 0 0 0  ga l  o r  3 8 0  m 3 )  c ap ac i ty]  h a vi n g an  a gg r e g ate
c a p ac i ty n o t gr e a te r  th an  3 7 5 0  b b l  ( 1 5 0 , 0 0 0   g al  o r  5 7 0   m 3 ) .

•
2 2 . 1 1 . 2 . 6 . 3 . 4    Wh e n e ve r  two  o r  m o r e  tan ks  s to r i n g  C l as s  I
l i q u i d s  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ] ,  an y o n e  o f wh i c h  i s  o ve r  1 5 0  ft
( 4 5  m )  i n  d i am e te r,  a r e  l o c a te d  i n  a c o m m o n  d i ke d  ar e a ,  i n te r ‐
m e d i ate  d i ke s  s h al l  b e  p r o vi d e d  b e twe e n  ad j a c e n t tan ks  to  h o l d
at l e a s t 1 0  p e r c e n t o f th e  c ap ac i ty o f th e  ta n k s o  e n c l o s e d ,  n o t
i n c l u d i n g  th e  vo l u m e  d i s p l a c e d  b y th e  tan k.
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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 . 2 0 2 4  E d i t i o n

2 2 . 1 1 . 2 . 7    Wh e r e  p r o vi s i o n  i s  m ad e  fo r  d r a i n i n g wate r  fr o m
d i ke d  a r e as ,  s u c h  d r a i n s  s h al l  b e  c o n tr o l l e d  to  p r e ve n t i g n i ti b l e
(fammable  o r  c o m b u s ti b l e )  l i q u i d s  fr o m  e n te r i n g  n a tu r al
wate r  c o u r s e s ,  p u b l i c  s e we r s ,  o r  p u b l i c  d r a i n s .

2 2 . 1 1 . 2 . 7 . 1    C o n tr o l  o f d r ai n ag e  s h a l l  b e  ac c e s s i b l e  u n d e r  fre
c o n d i ti o n s  fr o m  o u ts i d e  th e  d i ke .

2 2 . 1 1 . 2 . 8    S to r a ge  o f c o m b u s ti b l e  m ate r i a l s ,  e m p ty d r u m s ,  fu l l
d r u m s ,  o r  b ar r e l s  s h a l l  n o t b e  p e r m i tte d  wi th i n  th e  d i ke d  a r e a.

2 2 . 1 1 . 3  I m p o u n d i n g Aro u n d  Tan k s  b y C l o s e d - To p  D i k i n g.
Wh e r e  c o n tr o l  o f s p i l l s  i s  p r o vi d e d  b y m e a n s  o f i m p o u n d i n g  b y

c l o s e d -to p  d i ki n g  ar o u n d  th e  ta n ks ,  s u c h  s ys te m s  s h a l l  m e e t a l l
o f th e  r e q u i r e m e n ts  o f 2 2 . 1 1 . 4  o r  s h a l l  m e e t th e  r e q u i r e m e n ts

o f 2 2 . 1 1 . 3 . 1  th r o u g h  2 2 . 1 1 . 3 . 4 .

2 2 . 1 1 . 3 . 1 *    T h e  vo l u m e tr i c  c a p ac i ty o f th e  d i ke d  a r e a s h a l l  n o t
b e  l e s s  th an  th e  gr e a te s t am o u n t o f i g n i ti b l e  (fammable  o r

c o m b u s ti b l e )  l i q u i d  th a t c an  b e  r e l e as e d  fr o m  th e  l ar g e s t tan k
wi th i n  th e  d i ke d  ar e a ,  a s s u m i n g  a  fu l l  tan k.

2 2 . 1 1 . 3 . 2    To  al l o w fo r  vo l u m e  o c c u p i e d  b y tan ks ,  th e  c ap ac i ty
o f th e  d i ke d  ar e a e n c l o s i n g m o r e  th an  o n e  tan k s h a l l  b e  c a l c u ‐

l ate d  afte r  d e d u c ti n g  th e  vo l u m e  o f th e  ta n ks ,  o th e r  th an  th e
l ar g e s t tan k,  b e l o w th e  h e i g h t o f th e  d i ke .

2 2 . 1 1 . 3 . 3    To  p e r m i t a c c e s s ,  th e  o u ts i d e  b as e  o f th e  d i ke  a t
gr o u n d  l e ve l  s h a l l  b e  n o  c l o s e r  th a n  1 0  ft ( 3  m )  to  a n y p r o p e r ty
l i n e  th at i s  o r  c an  b e  b u i l t u p o n .

2 2 . 1 1 . 3 . 4 *    Wa l l s  o f th e  d i ke d  a r e a s h a l l  b e  o f s te e l ,  c o n c r e te ,
o r  s o l i d  m a s o n r y d e s i g n e d  to  b e  l i q u i d ti gh t an d  to  wi th s ta n d  a

fu l l  h yd r o s ta ti c  h e a d .

2 2 . 1 1 . 3 . 5    Wh e r e  p r o vi s i o n  i s  m ad e  fo r  d r a i n i n g wate r  fr o m
d i ke d  a r e as ,  s u c h  d r a i n s  s h al l  b e  c o n tr o l l e d  to  p r e ve n t i g n i ti b l e
(fammable  o r  c o m b u s ti b l e )  l i q u i d s  fr o m  e n te r i n g  n a tu r al
wate r  c o u r s e s ,  p u b l i c  s e we r s ,  o r  p u b l i c  d r a i n s .

2 2 . 1 1 . 3 . 5 . 1    C o n tr o l  o f d r ai n ag e  s h a l l  b e  ac c e s s i b l e  u n d e r  fre
c o n d i ti o n s  fr o m  o u ts i d e  th e  d i ke .

2 2 . 1 1 . 3 . 6    S to r a ge  o f c o m b u s ti b l e  m ate r i a l s ,  e m p ty d r u m s ,  fu l l
d r u m s ,  o r  b ar r e l s  s h a l l  n o t b e  p e r m i tte d  wi th i n  th e  d i ke d  a r e a.

2 2 . 1 1 . 3 . 7    T h e  c ap ac i ty o f th e  p r i m a r y ta n k s h al l  n o t e x c e e d
th a t g i ve n  i n  2 2 . 1 1 . 4 . 1 .

2 2 . 1 1 . 3 . 8    Al l  p i p i n g c o n n e c ti o n s  to  th e  ta n k s h a l l  b e  m ad e
ab o ve  th e  n o r m al  m a x i m u m  l i q u i d  l e ve l .

2 2 . 1 1 . 3 . 9    T h e  tan k s h al l  b e  c a p ab l e  o f r e s i s ti n g  th e  d a m ag e
fr o m  th e  i m p ac t o f a  m o to r  ve h i c l e ,  o r  c o l l i s i o n  b a r r i e r s  s h a l l

b e  p r o vi d e d .

2 2 . 1 1 . 3 . 1 0    Wh e r e  th e  m e an s  o f s e c o n d a r y c o n tai n m e n t i s
e n c l o s e d ,  i t s h a l l  b e  p r o vi d e d  wi th  e m e r g e n c y ve n ti n g i n

ac c o r d an c e  wi th  S e c ti o n   2 2 . 7 .

2 2 . 1 1 . 3 . 1 1    M e a n s  s h al l  b e  p r o vi d e d  to  e s tab l i s h  th e  i n te g r i ty o f
th e  s e c o n d ar y c o n ta i n m e n t,  i n  a c c o r d an c e  wi th  C h ap te r   2 1 .

2 2 . 1 1 . 3 . 1 2    Wh e r e  th e  n o r m al  ve n t o r  th e  e m e r ge n c y ve n t
d e vi c e  o r  b o th  d i s c h a r ge  o u ts i d e  th e  e n c l o s u r e  c r e ate d  b y th e
c l o s e d -to p  d i ki n g ,  th e  ta n k wi th i n  th e  e n c l o s u r e  s h a l l  c o m p l y

wi th  2 2 . 1 1 . 4 . 4  a n d  2 2 . 1 1 . 4 . 5 .

2 2 . 1 1 . 3 . 1 3    Wh e r e  th e  fll  c o n n e c ti o n  fo r  th e  tan k wi th i n  th e
e n c l o s u r e  c r e a te d  b y th e  c l o s e d -to p  d i ki n g i s  n o t l o c ate d  wi th i n

th e  e n c l o s u r e ,  th e  tan k s h a l l  m e e t th e  r e q u i r e m e n ts  o f
2 2 . 1 1 . 4 . 4  a n d  2 2 . 1 1 . 4 . 5 .

2 2 . 1 1 . 4  S e c o n d ar y C o n tai n m e n t–Typ e  Ab o ve gro u n d  S to rage
Tan k s .    Wh e r e  a s e c o n d a r y c o n ta i n m e n t–typ e  ta n k i s  u s e d  to
p r o vi d e  s p i l l  c o n tr o l ,  th e  tan k s h a l l  m e e t al l  o f th e  r e q u i r e ‐

m e n ts  o f 2 2 . 1 1 . 4 . 1  th r o u g h  2 2 . 1 1 . 4 . 1 0 .

2 2 . 1 1 . 4 . 1    T h e  c ap ac i ty o f th e  l i s te d  p r i m ar y tan k fo r  C l as s  I ,
C l a s s  I I ,  an d  C l as s  I I I A l i q u i d s  [ F P  <  2 0 0 ° F  ( 9 3 ° C ) ]  s h al l  n o t
e x c e e d  5 0 , 0 0 0   ga l  ( 1 8 9 , 0 0 0   L ) .

2 2 . 1 1 . 4 . 2    Al l  p i p i n g c o n n e c ti o n s  to  th e  ta n k s h a l l  b e  m ad e
ab o ve  th e  m a x i m u m  l i q u i d  l e ve l .

2 2 . 1 1 . 4 . 3    M e an s  s h al l  b e  p r o vi d e d  to  p r e ve n t th e  r e l e as e  o f
l i q u i d  fr o m  th e  ta n k b y s i p h o n  fow.

2 2 . 1 1 . 4 . 4    M e an s  s h a l l  b e  p r o vi d e d  fo r  d e te r m i n i n g th e  l e ve l  o f
l i q u i d  i n  th e  tan k.  T h i s  m e an s  s h al l  b e  ac c e s s i b l e  to  th e  d e l i ve r y

o p e r ato r.

2 2 . 1 1 . 4 . 5    M e an s  s h al l  b e  p r o vi d e d  to  p r e ve n t overflling  b y
s o u n d i n g  a n  a l ar m  wh e n  th e  l i q u i d  l e ve l  i n  th e  ta n k i s  n o  m o r e

th a n  9 0  p e r c e n t o f c a p ac i ty o r  b y au to m ati c a l l y s to p p i n g d e l i v‐
e r y o f l i q u i d  to  th e  tan k wh e n  th e  l i q u i d  l e ve l  i n  th e  tan k i s  n o

m o r e  th a n  9 5  p e r c e n t o f c a p ac i ty.

2 2 . 1 1 . 4 . 5 . 1    I n  n o  c as e  s h al l  th e s e  p r o vi s i o n s  r e s tr i c t o r  i n te r ‐
fe r e  wi th  th e  fu n c ti o n i n g o f th e  n o r m al  ve n t o r  th e  e m e r g e n c y

ve n t.

N 2 2 . 1 1 . 4 . 5 . 2 *    Wh e n  u s e d ,  overfll  p r e ve n ti o n  d e vi c e s  s h al l  b e
l i s te d  o r  ap p r o ve d  (see 22. 1 1 . 4. 5. 2. 1 ).

N 2 2 . 1 1 . 4 . 5 . 2 . 1    T h e  r e q u i r e m e n t i n  2 2 . 1 1 . 4 . 5 . 2  d o e s  n o t ap p l y to
ta n ks  i n  AP I  6 2 0 ,  Design and Construction of Large,  Welded,  Low-
pressure Storage Tanks,  a n d  AP I  6 5 0 ,  Welded Tanks for Oil Storage,

o r  tan ks  fo r  u p s tr e am  p r o d u c ti o n  l i q u i d s .

2 2 . 1 1 . 4 . 6    S p a c i n g  b e twe e n  a d j ac e n t tan ks  s h a l l  c o m p l y wi th
Tab l e  2 2 . 4 . 2 . 1 .

2 2 . 1 1 . 4 . 7    T h e  tan k s h al l  b e  c a p ab l e  o f r e s i s ti n g  th e  d a m ag e
fr o m  th e  i m p a c t o f a  m o to r  ve h i c l e ,  o r  c o l l i s i o n  b ar r i e r s  s h a l l

b e  p r o vi d e d .

2 2 . 1 1 . 4 . 8    Wh e r e  th e  m e an s  o f s e c o n d ar y c o n tai n m e n t i s
e n c l o s e d ,  i t s h a l l  b e  p r o vi d e d  wi th  e m e r g e n c y ve n ti n g i n
ac c o r d an c e  wi th  S e c ti o n   2 2 . 7 .

2 2 . 1 1 . 4 . 9    M e an s  s h a l l  b e  p r o vi d e d  to  e s tab l i s h  th e  i n te g r i ty o f
th e  s e c o n d ar y c o n ta i n m e n t,  i n  a c c o r d an c e  wi th  C h ap te r   2 1 .

2 2 . 1 1 . 4 . 1 0    T h e  s e c o n d ar y c o n tai n m e n t s h al l  b e  d e s i g n e d  to
wi th s ta n d  th e  h yd r o s tati c  h e ad  r e s u l ti n g  fr o m  a  l e ak fr o m  th e

p r i m ar y tan k o f th e  m a x i m u m  am o u n t o f l i q u i d  th at c an  b e
s to r e d  i n  th e  p r i m a r y ta n k.

2 2 . 1 2  E q u i p m e n t,  P i p i n g,  an d  Fi re  P ro te c ti o n  S ys te m s  i n
Re m o te  I m p o u n d m e n t Are as  an d  D i k e d  Are as .

Δ 2 2 . 1 2 . 1  L o c ati o n  o f P i p i n g.

N 2 2 . 1 2 . 1 . 1    O n l y p i p i n g  fo r  p r o d u c t,  u ti l i ty,  o r  fre  p r o te c ti o n
p u r p o s e s  d i r e c tl y c o n n e c te d  to  a  ta n k o r  tan ks  wi th i n  a s i n gl e

d i ke d  ar e a  s h al l  b e  r o u te d  th r o u gh  a d i ke d  a r e a,  a  r e m o te
i m p o u n d m e n t ar e a,  a s p i l l way d r ai n i n g  to  a r e m o te  i m p o u n d ‐
m e n t ar e a,  o r  ab o ve  a s to r a ge  tan k d r ai n ag e  a r e a wh e r e  th e

p i p i n g  c a n  b e  e x p o s e d  to  a fre.
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N 2 2 . 1 2 . 1 . 2 *    P i p i n g fo r  o th e r  p r o d u c t l i n e s  an d  fr o m  a d j ac e n t
ta n ks  i s  p e r m i tte d  to  b e  r o u te d  th r o u g h  s u c h  a r e as  i f e n g i n e e r ‐

i n g d e s i gn s  ar e  p r o vi d e d  to  i n c o r p o r a te  fe a tu r e s  to  p r e ve n t th e
p i p i n g  fr o m  c r e a ti n g a n  e x p o s u r e  h a z a r d .

2 2 . 1 2 . 2  D rai n age .

2 2 . 1 2 . 2 . 1    D r a i n a ge  s h a l l  b e  p r o vi d e d  to  p r e ve n t a c c u m u l a ti o n
o f an y i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d  u n d e r  th e
p i p i n g  b y p r o vi d i n g  a  s l o p e  o f n o t l e s s  th a n  1  p e r c e n t away

fr o m  th e  p i p i n g  fo r  at l e a s t 5 0   ft ( 1 5   m ) .

2 2 . 1 2 . 2 . 2    C o r r o s i o n - r e s i s ta n t p i p i n g  an d  p i p i n g th a t i s  p r o te c ‐
te d  ag ai n s t c o r r o s i o n  s h al l  b e  p e r m i tte d  to  b e  b u r i e d  wh e r e

s u c h  d r ai n ag e  i s  n o t p r o vi d e d .

2 2 . 1 2 . 3 *  L o c ati o n  o f E q u i p m e n t.    I f l o c ate d  i n  a r e m o te
i m p o u n d m e n t ar e a,  a d i ke d  ar e a ,  o r  a  s p i l l way d r ai n i n g  to  a
r e m o te  i m p o u n d m e n t ar e a ,  p r o c e s s  e q u i p m e n t,  p u m p s ,  i n s tr u ‐

m e n tati o n ,  an d  e l e c tr i c a l  u ti l i z ati o n  e q u i p m e n t s h al l  b e  l o c a te d
o r  p r o te c te d  s o  th at a fre  i n vo l vi n g  s u c h  e q u i p m e n t d o e s  n o t

c o n s ti tu te  an  e x p o s u r e  h a z a r d  to  th e  tan k o r  ta n ks  i n  th e  s a m e
ar e a fo r  a  p e r i o d  o f ti m e  c o n s i s te n t wi th  e m e r g e n c y r e s p o n s e

c a p ab i l i ti e s .

2 2 . 1 2 . 4  Fi re  P ro te c ti o n  S ys te m s .    H o s e  c o n n e c ti o n s ,  c o n tr o l s ,
a n d  c o n tr o l  va l ve s  fo r  ap p l i c a ti o n  o f fre  p r o te c ti o n  fo am  o r

wate r  to  tan ks  s h a l l  b e  l o c a te d  o u ts i d e  r e m o te  i m p o u n d m e n t
ar e as ,  d i ke d  a r e as ,  o r  s p i l l wa ys  d r a i n i n g to  a r e m o te  i m p o u n d ‐

m e n t ar e a.

2 2 . 1 2 . 5  C o m b u s ti b l e  M ate ri al s .    S tr u c tu r e s  s u c h  a s  s ta i r ways ,
wal kwa ys ,  i n s tr u m e n ta ti o n  s h e l te r s ,  a n d  s u p p o r ts  fo r  p i p i n g

an d  e q u i p m e n t th at ar e  l o c a te d  i n  a r e m o te  i m p o u n d m e n t
ar e a,  d i ke d  ar e a,  o r  s p i l l wa y d r ai n i n g  to  a r e m o te  i m p o u n d ‐

m e n t ar e a s h al l  b e  c o n s tr u c te d  o f n o n c o m b u s ti b l e  m ate r i a l s .

2 2 . 1 3  Tan k  O p e n i n gs  O th e r th an  Ve n ts .

2 2 . 1 3 . 1    E ac h  c o n n e c ti o n  to  an  ab o ve g r o u n d  tan k th r o u g h
wh i c h  l i q u i d  c an  n o r m al l y fow s h al l  b e  p r o vi d e d  wi th  an  i n te r ‐

n al  o r  an  e x te r n al  va l ve  l o c ate d  as  c l o s e  a s  p r a c ti c a l  to  th e  s h e l l
o f th e  tan k.

2 2 . 1 3 . 2    E ac h  c o n n e c ti o n  b e l o w th e  l i q u i d  l e ve l  th r o u gh  wh i c h
l i q u i d  d o e s  n o t n o r m al l y fow s h al l  b e  p r o vi d e d  wi th  a l i q u i d ‐

ti g h t c l o s u r e  s u c h  a s  a  val ve ,  p l u g ,  o r  b l i n d ,  o r  a  c o m b i n ati o n  o f
th e s e .

2 2 . 1 3 . 3    O p e n i n gs  fo r  ga u g i n g  o n  tan ks  s to r i n g  C l as s  I  l i q u i d s
[ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  s h al l  b e  p r o vi d e d  wi th  a vap o r ti g h t c ap
o r  c o ve r.

2 2 . 1 3 . 4    F i l l i n g  an d  e m p tyi n g c o n n e c ti o n s  fo r  C l a s s  I ,  C l as s  I I ,
an d  C l as s  I I I A l i q u i d s  [ F P  <  2 0 0 ° F  ( 9 3 ° C ) ]  th a t ar e  c o n n e c te d

a n d  d i s c o n n e c te d  s h al l  b e  l o c ate d  o u ts i d e  o f b u i l d i n g s  a t a
l o c ati o n  fr e e  fr o m  an y s o u r c e  o f i g n i ti o n .

2 2 . 1 3 . 4 . 1    S u c h  c o n n e c ti o n s  s h al l  b e  l o c ate d  n o t l e s s  th a n  5  ft
( 1 . 5   m )  a way fr o m  an y b u i l d i n g  o p e n i n g .

2 2 . 1 3 . 4 . 2    S u c h  c o n n e c ti o n s  fo r  an y i gn i ti b l e  (fammable  o r
c o m b u s ti b l e )  l i q u i d  s h a l l  b e  c l o s e d  an d  l i q u i d ti g h t wh e n  n o t i n
u s e  an d  s h al l  b e  p r o p e r l y identifed.

2 2 . 1 4  Ab o ve gro u n d  S to rage  Tan k s  L o c ate d  i n  Are as  S u b j e c t to
Fl o o d i n g.

2 2 . 1 4 . 1    Ve r ti c al  ta n ks  s h a l l  b e  l o c ate d  s o  th at th e  to p s  o f th e
tan ks  e x te n d  a b o ve  th e  m ax i m u m  food  s tag e  b y at l e as t

3 0  p e r c e n t o f th e i r  a l l o wa b l e  s to r ag e  c ap a c i ty.

2 2 . 1 4 . 2    H o r i z o n tal  ta n ks  th at ar e  l o c a te d  wh e r e  m o r e  th an
7 0  p e r c e n t o f th e  tan k’ s  s to r ag e  c a p ac i ty wi l l  b e  s u b m e r ge d  at
th e  e s ta b l i s h e d  food  s ta ge  s h al l  b e  s e c u r e d  b y o n e  o f th e

fo l l o wi n g  m e th o d s :

( 1 ) An c h o r e d  to  r e s i s t m o ve m e n t
( 2 ) Atta c h e d  to  a  fo u n d a ti o n  o f s te e l  a n d  c o n c r e te  o r  o f

c o n c r e te  h a vi n g suffcient we i gh t to  p r o vi d e  l o ad  fo r  th e
ta n k wh e n  flled  wi th  l i q u i d  an d  s u b m e r g e d  b y food
wate r  to  th e  e s tab l i s h e d  food  s ta ge

( 3 ) S e c u r e d  fr o m  foating  b y o th e r  m e an s

2 2 . 1 4 . 3    Tan k ve n ts  o r  o th e r  o p e n i n g s  th a t a r e  n o t l i q u i d ti g h t
s h a l l  e x te n d  ab o ve  th e  m a x i m u m  food  s ta ge  wa te r  l e ve l .

Δ 2 2 . 1 4 . 4    A d e p e n d ab l e  wa te r  s u p p l y s h a l l  b e  u s e d  fo r  flling  an
e m p ty o r  p ar ti a l l y flled  ta n k.

N 2 2 . 1 4 . 5    Wh e r e  flling  th e  ta n k wi th  wa te r  i s  i m p r ac ti c al  o r
h az ar d o u s  b e c a u s e  o f th e  c o n te n ts  o f th e  tan k,  th e  ta n k s h o u l d
b e  p r o te c te d  b y o th e r  m e an s  ag ai n s t m o ve m e n t o r  c o l l a p s e .

2 2 . 1 4 . 6    S p h e r i c al  o r  s p h e r o i d  ta n ks  s h a l l  b e  p r o te c te d  b y an y
o f th e  m e th o d s  specifed  i n  S e c ti o n   2 2 . 1 4 .

2 2 . 1 5  C o l l i s i o n  P ro te c ti o n  fo r Ab o ve gro u n d  S to rage  Tan ks .
Wh e r e  a tan k i s  e x p o s e d  to  ve h i c u l ar  i m p a c t,  p r o te c ti o n  s h a l l

b e  p r o vi d e d  to  p r e ve n t d am a ge  to  th e  ta n k.

2 2 . 1 6  I n s tal l ati o n  I n s tr u c ti o n s  fo r Ab o ve gro u n d  S to rage  Tan ks .
 F ac to r y-b u i l t a b o ve g r o u n d  tan ks  s h al l  b e  p r o vi d e d  wi th  i n s tr u c ‐
ti o n s  fo r  te s ti n g th e  tan ks  a n d  fo r  i n s tal l ati o n  o f th e  n o r m al

a n d  e m e r ge n c y ve n ts .

2 2 . 1 7  I n s p e c ti o n  an d  M ai n te n an c e  o f Ab o ve gro u n d  S to rage
Tan k s .

2 2 . 1 7 . 1    I n s p e c ti o n  an d  m a i n te n an c e  o f a b o ve gr o u n d  tan ks
s h a l l  m e e t th e  r e q u i r e m e n ts  o f S e c ti o n   2 1 . 8 .

2 2 . 1 7 . 2 *    P o n to o n s  i n  e x te r n a l  foating  r o o f tan ks  s h al l  b e
i n s p e c te d ,  at i n te r val s  n o t e x c e e d i n g  5  ye ar s ,  b y vi s u a l  an d
atm o s p h e r i c  te s ti n g  m e th o d s  to  e n s u r e  th at th e  p o n to o n  c o ve r s

a r e  m e c h a n i c al l y s e c u r e d  to  th e  foating  r o o f d e c k an d  to
e n s u r e  th e  p o n to o n s  d o  n o t c o n tai n  l i q u i d s  o r  va p o r s  r e s u l ti n g
fr o m  l e aks  o r  c o r r o s i o n  h o l e s  i n  th e  p o n to o n s .  I f l i q u i d s ,  o r
fammable  va p o r  c o n c e n tr a ti o n s  a t o r  a b o ve  2 5  p e r c e n t o f th e

L F L  ar e  fo u n d ,  th e  l i q u i d s  o r  vap o r s  s h al l  b e  s a fe l y r e m o ve d
an d  th e  s o u r c e  o f th e  l e ak s h al l  b e  r e p ai r e d .  T h e  fnding  o f

vap o r s  a t l e ve l s  b e l o w 2 5  p e r c e n t o f th e  L F L  s h al l  r e s u l t e i th e r
i n  th e  i m p l e m e n tati o n  o f m o n i to r i n g o f th e  ta n k p o n to o n s  at
l e as t an n u a l l y to  a s s u r e  th a t vap o r s  i n  th e  fammable  r a n ge  a r e

n o t ac h i e ve d  b e fo r e  c o r r e c ti ve  ac ti o n  i s  take n  o r  r e m o va l  o f th e
ta n k fr o m  s e r vi c e .  Ri m  ve n ts ,  i f a n y,  s h al l  a l s o  b e  i n s p e c te d  to
e n s u r e  th a t th e y ar e  n o t fr o z e n  o p e n .



S T O RAGE  O F  I GN I T I B L E  ( F L AM M AB L E  O R C O M B U S T I B L E )  L I QU I D S  I N  TAN KS  — U N D E RGRO U N D  TAN KS 3 0 - 1 0 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  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 . 2 0 2 4  E d i t i o n

C h ap te r  2 3       S to rage  o f I gn i ti b l e  ( Fl am m ab l e  o r C o m b u s ti b l e )
L i q u i d s  i n  Tan k s  — U n d e rgro u n d  Tan ks

2 3 . 1  S c o p e .    T h i s  c h ap te r  s h al l  ap p l y to  th e  fo l l o wi n g :

( 1 ) T h e  s to r a ge  o f l i q u i d s ,  as  defned  i n  3 . 3 . 3 3  a n d  C h a p ‐
te r   4 ,  i n  fxed  u n d e r g r o u n d  tan ks

( 2 ) T h e  i n s tal l a ti o n  a n d  o p e r ati o n  o f u n d e r g r o u n d  tan ks

2 3 . 2  Defnitions  Specifc  to  C h ap te r 2 3 .  ( Re s e r ve d )

2 3 . 3  G e n e ral  Re q u i re m e n ts .

2 3 . 3 . 1  C l as s  I I  an d  C l as s  I I I  L i q u i d s  [ FP  ≥  1 0 0 ° F ( 3 7 . 8 ° C ) ]  at
E l e vate d  Te m p e rature s .    S to r a ge  o f C l as s  I I  a n d  C l as s  I I I
l i q u i d s  [ F P  ≥  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  h e ate d  a t o r  ab o ve  th e i r  fash

p o i n ts  s h al l  fo l l o w th e  r e q u i r e m e n ts  fo r  C l as s  I  l i q u i d s  [ F P  <
1 0 0 ° F  ( 3 7 . 8 ° C ) ] ,  u n l e s s  a n  e n g i n e e r i n g e va l u ati o n  c o n d u c te d

i n  a c c o r d a n c e  wi th  C h ap te r  6  justifes  fo l l o wi n g th e  r e q u i r e ‐
m e n ts  fo r  s o m e  o th e r  l i q u i d  c l as s .

2 3 . 3 . 2  I n s tal l ati o n .    Al l  u n d e r g r o u n d  tan ks  s h a l l  b e  i n s tal l e d  i n
ac c o r d an c e  wi th  th e  m an u fa c tu r e r ’ s  i n s tr u c ti o n s .

2 3 . 3 . 3  E x c avati o n .    E x c avati o n  fo r  u n d e r g r o u n d  ta n ks  s h a l l
n o t u n d e r m i n e  fo u n d ati o n s  o f e x i s ti n g s tr u c tu r e s .

2 3 . 3 . 4 *  C are  i n  H an d l i n g o f Tan k .    T h e  tan k s h a l l  n o t b e
d am a ge d  d u r i n g d e l i ve r y,  u n l o ad i n g ,  an d  p l a c e m e n t i n to  th e
tan k e x c a va ti o n .

2 3 . 3 . 5 *  E x te r n al  C o r ro s i o n  P ro te c ti o n  fo r U n d e rgro un d  S to r‐
age  Tan k .    U n d e r g r o u n d  tan ks  an d  th e i r  p i p i n g s h al l  b e
p r o te c te d  b y e i th e r  o f th e  fo l l o wi n g :

( 1 ) A p r o p e r l y e n gi n e e r e d ,  i n s ta l l e d ,  an d  m a i n tai n e d  c a th o ‐
d i c  p r o te c ti o n  s ys te m  i n  ac c o r d an c e  wi th  r e c o g n i z e d  e n g i ‐
n e e r i n g s tan d a r d s  o f d e s i gn

( 2 ) Ap p r o ve d  o r  l i s te d  c o r r o s i o n -r e s i s ta n t m a te r i al s  o r
s ys te m s

2 3 . 3 . 5 . 1 *    S e l e c ti o n  o f th e  typ e  o f p r o te c ti o n  to  b e  e m p l o ye d
s h a l l  b e  b a s e d  u p o n  th e  c o r r o s i o n  h i s to r y o f th e  a r e a an d  th e

j u d g m e n t o f a qualifed  e n gi n e e r.

2 3 . 3 . 5 . 2 *    T h 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 tte d
to  wa i ve  th e  r e q u i r e m e n ts  fo r  c o r r o s i o n  p r o te c ti o n  wh e r e  an

e n gi n e e r i n g  e val u ati o n  d e m o n s tr a te s  th a t s u c h  p r o te c ti o n  i s
n o t n e c e s s a r y.

2 3 . 4  L o c ati o n  o f U n d e rgro u n d  S to rage  Tan ks .

2 3 . 4 . 1    U n d e r gr o u n d  ta n ks  o r  tan ks  u n d e r  b u i l d i n g s  s h al l  b e
l o c ate d  wi th  r e s p e c t to  e x i s ti n g  b u i l d i n g fo u n d a ti o n s  an d

s u p p o r ts  s o  th at th e  l o ad s  c ar r i e d  b y th e  fo u n d a ti o n  ar e  n o t
tra n s m i tte d  to  th e  ta n k.

2 3 . 4 . 2    T h e  d i s tan c e  fr o m  an y p ar t o f a  tan k s to r i n g C l as s  I
l i q u i d  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  to  th e  n e ar e s t wal l  o f a n y b a s e ‐
m e n t o r  p i t s h al l  b e  n o t l e s s  th an  1  ft ( 0 . 3  m )  an d  to  a n y p r o p ‐

e r ty l i n e  th at i s  o r  c a n  b e  b u i l t u p o n  s h al l  n o t b e  l e s s  th an  3  ft
( 0 . 9   m ) .

2 3 . 4 . 3    T h e  d i s ta n c e  fr o m  an y p ar t o f a ta n k s to r i n g C l as s  I I  o r
C l a s s   I I I  l i q u i d s  [ F P  ≥  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  to  th e  n e ar e s t wal l  o f an y

b a s e m e n t,  p i t,  o r  p r o p e r ty l i n e  th at i s  o r  c an  b e  b u i l t u p o n  s h a l l
b e  n o t l e s s  th an  1   ft ( 0 . 3   m ) .

2 3 . 5  I n s tal l ati o n  o f U n d e rgro u n d  S to rage  Tan k s .

2 3 . 5 . 1  B e d d i n g an d  Backfll.

2 3 . 5 . 1 . 1    B e d d i n g  an d  backfll  s h a l l  b e  n o n c o r r o s i ve  i n e r t
m a te r i al  o f a  typ e  r e c o m m e n d e d  b y th e  ta n k m a n u fac tu r e r,
s u c h  a s  c o m p ac te d  c l e a n  s a n d  o r  c o m p a c te d  g r ave l .

2 3 . 5 . 1 . 2    U n d e r g r o u n d  tan ks  s h al l  b e  s e t o n  frm  fo u n d a ti o n s
a n d  s h al l  b e  s e t o n  th e  m i n i m u m  d e p th  o f b e d d i n g  r e c o m m e n ‐

d e d  b y th e  tan k m a n u fac tu r e r.  T h e  b e d d i n g s h al l  e x te n d  at
l e as t 1 2  i n .  ( 3 0 0  m m )  i n  al l  d i r e c ti o n s  b e yo n d  th e  p e r i m e te r  o f
th e  ta n k.

2 3 . 5 . 1 . 3    U n d e r g r o u n d  tan ks  s h a l l  b e  s u r r o u n d e d  wi th  backfll
to  a d e p th  o f a t l e as t 1 2  i n .  ( 3 0 0  m m )  o r  g r e ate r  wh e r e  s p e c i ‐
fed  b y th e  ta n k m a n u fac tu r e r.  T h e  backfll  s h a l l  b e  s p r e ad

e ve n l y i n  1 2  i n .  ( 3 0 0  m m )  to  1 8  i n .  ( 4 5 0  m m )  ve r ti c al  l i fts
( l aye r s )  an d  s h al l  b e  c o m p ac te d  a s  r e c o m m e n d e d  b y th e  m a n u ‐

fa c tu r e r.

2 3 . 5 . 2  C o ve r fo r U n d e rgro un d  S to rage  Tan k s .

2 3 . 5 . 2 . 1    U n d e r g r o u n d  ta n ks  s h al l  b e  c o ve r e d  wi th  o n e  o f th e
fo l l o wi n g :

( 1 ) At l e a s t 1 2  i n .  ( 3 0 0  m m )  o f backfll,  c o ve r e d  wi th  1 2  i n .
( 3 0 0   m m )  o f c l e a n  e ar th

( 2 ) At l e as t 1 2  i n .  ( 3 0 0  m m )  o f c o m p a c te d  backfll,  o n  to p  o f
wh i c h  a s l ab  o f r e i n fo r c e d  c o n c r e te  a t l e as t 4  i n .
( 1 0 0   m m )  th i c k i s  p l ac e d

2 3 . 5 . 2 . 2    Wh e r e  th e  ta n ks  a r e ,  o r  ar e  l i ke l y to  b e ,  s u b j e c te d  to
traffc,  th e y s h a l l  b e  p r o te c te d  a ga i n s t d a m a ge  fr o m  ve h i c l e s
p as s i n g  o ve r  th e m  b y o n e  o f th e  fo l l o wi n g :

( 1 ) At l e as t 3 6   i n .  ( 9 0 0   m m )  o f backfll
( 2 ) At l e a s t 1 8  i n .  ( 4 5 0  m m )  o f c o m p ac te d  backfll  o f a  typ e

r e c o m m e n d e d  b y th e  tan k m an u fa c tu r e r  an d  at l e a s t 6  i n .
( 1 5 0   m m )  o f r e i n fo r c e d  c o n c r e te

( 3 ) At l e a s t 1 8  i n .  ( 4 5 0  m m )  o f c o m p ac te d  backfll  o f a  typ e
r e c o m m e n d e d  b y th e  tan k m an u fa c tu r e r  an d  at l e a s t 8  i n .
( 2 0 0   m m )  o f a s p h al ti c  c o n c r e te

2 3 . 5 . 2 . 3    Wh e n  a s p h al ti c  o r  r e i n fo r c e d  c o n c r e te  p avi n g  i s  u s e d
as  p ar t o f th e  p r o te c ti o n ,  i t s h a l l  e x te n d  a t l e a s t 1 2  i n .
( 3 0 0  m m )  h o r i z o n ta l l y b e yo n d  th e  o u tl i n e  o f th e  ta n k i n  a l l

d i r e c ti o n s .

2 3 . 5 . 3  M ax i m u m  B u ri al  D e p th  an d  C o ve r.

2 3 . 5 . 3 . 1 *    M ax i m u m  b u r i al  d e p th  s h a l l  b e  specifed  b y th e  tan k
m a n u fac tu r e r  an d  s h al l  b e  m a r ke d  o n  th e  ta n k.

2 3 . 5 . 3 . 2    Wh e n  th e  d e p th  o f c o ve r  i s  g r e ate r  th a n  th e  d i am e te r
o f th e  tan k o r  i f th e  p r e s s u r e  a t th e  b o tto m  o f th e  ta n k c an

e x c e e d  a  g au ge  p r e s s u r e  o f 1 0  p s i  ( 6 9  kP a) ,  th e  m an u fa c tu r e r
o f th e  ta n k s h al l  b e  c o n s u l te d  to  d e te r m i n e  i f r e i n fo r c e m e n t o f

th e  ta n k i s  r e q u i r e d .  T h e  specifc  g r avi ty o f th e  l i q u i d  to  b e
s to r e d  s h al l  b e  a  d e s i g n  fa c to r.

2 3 . 6  N o r m al  Ve n ti n g fo r U n d e rgro u n d  S to rage  Tan k s .

2 3 . 6 . 1 *    Tan k ve n ti n g  s ys te m s  s h al l  b e  p r o vi d e d  wi th  suffcient
c a p a c i ty to  p r e ve n t b l o wb a c k o f vap o r  o r  l i q u i d  a t th e  fll  o p e n ‐
i n g  wh i l e  th e  ta n k i s  b e i n g  flled.

2 3 . 6 . 2    Ve n t p i p i n g  s h a l l  b e  s i z e d  i n  ac c o r d an c e  wi th  Tab l e
2 3 . 6 . 2 ,  b u t s h al l  n o t b e  l e s s  th a n  1 . 2 5  i n .  ( 3 2  m m )  n o m i n al

i n s i d e  d i am e te r.



F L AM M AB L E  AN D  C O M B U S T I B L E  L I QU I D S  C O D E3 0 - 1 0 4

2 0 2 4  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 .

2 3 . 6 . 3    Wh e r e  tan k ve n ti n g d e vi c e s  ar e  i n s tal l e d  i n  ve n t l i n e s ,
th e i r  fow c ap ac i ti e s  s h a l 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
2 2 . 7 . 3 . 1 0 .

2 3 . 6 . 4    P i p i n g  fo r  n o r m al  ve n ti n g  s h al l  b e  d e s i g n e d  i n  a c c o r d ‐
an c e  wi th  C h ap te r   2 7 .

2 3 . 7  Re s e r ve d .

2 3 . 8  Re s e r ve d .

2 3 . 9  Re s e r ve d .

2 3 . 1 0  Re s e r ve d .

Δ 2 3 . 1 1  C o n tro l  o f S p i l l s  fro m  U n d e rgro u n d  S to rage  Tan ks .
P r e ve n ti o n  o f overflling  th e  ta n k s h al l  c o m p l y wi th  th e  r e q u i r e ‐
m e n ts  o f 2 1 . 7 . 1 . 5  o r  o th e r  m e th o d s  a p p r o ve 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 .

2 3 . 1 2  Re s e r ve d .

2 3 . 1 3  Tan k  O p e n i n gs  O th e r th an  Ve n ts .

2 3 . 1 3 . 1    C o n n e c ti o n s  fo r  al l  tan k o p e n i n g s  s h a l l  b e  l i q u i d ti g h t
an d  vap o r ti g h t.

2 3 . 1 3 . 2    O p e n i n gs  fo r  m an u al  g au g i n g ,  i f i n d e p e n d e n t o f th e
fll  p i p e ,  s h al l  b e  p r o vi d e d  wi th  a  l i q u i d ti g h t a n d  va p o r ti g h t c ap
o r  c o ve r.  C o ve r s  s h al l  b e  ke p t c l o s e d  wh e n  n o t g au gi n g.

2 3 . 1 3 . 2 . 1    I f i n s i d e  a  b u i l d i n g,  e a c h  s u c h  o p e n i n g s h a l l  b e
p r o te c te d  ag ai n s t l i q u i d  overfow a n d  p o s s i b l e  va p o r  r e l e a s e  b y
m e a n s  o f a  s p r i n g -l o a d e d  c h e c k val ve  o r  o th e r  ap p r o ve d  d e vi c e .

2 3 . 1 3 . 3    F i l l  an d  d i s c h ar g e  l i n e s  s h al l  e n te r  tan ks  o n l y th r o u g h
th e  to p .

2 3 . 1 3 . 4    F i l l  l i n e s  s h al l  b e  s l o p e d  to war d  th e  ta n k.

Tab l e   2 3 . 6 . 2  N o m i n al  Ve n t L i n e  D i am e te r i n  I n c h e s

M ax i m u m
Fl o w

( gp m )

P i p e  L e n gth *

5 0   ft 1 0 0   ft 2 0 0   ft

1 0 0 1 . 2 5 1 . 2 5 1 . 2 5
2 0 0 1 . 2 5 1 . 2 5 1 . 2 5
3 0 0 1 . 2 5 1 . 2 5 1 . 5
4 0 0 1 . 2 5 1 . 5 2
5 0 0 1 . 5 1 . 5 2
6 0 0 1 . 5 2 2
7 0 0 2 2 2
8 0 0 2 2 3
9 0 0 2 2 3

1 0 0 0 2 2 3

F o r  S I  u n i ts ,  1   i n .  =  2 5   m m ;  1   ft =  0 . 3   m ;  1   g a l  =  3 . 8   L .
* As s u m e s  s ta te d  l e n g th  o f p i p i n g ,  p l u s  7  e l l s .

2 3 . 1 3 . 5    U n d e r g r o u n d  ta n ks  fo r  C l as s  I  l i q u i d s  [ F P  <  1 0 0 ° F
( 3 7 . 8 ° C ) ]  h a vi n g a  c a p a c i ty o f m o r e  th an  1 0 0 0  ga l  ( 3 8 0 0  L )
s h a l l  b e  e q u i p p e d  wi th  a ti g h t fll  d e vi c e  fo r  c o n n e c ti n g  th e  fll

h o s e  to  th e  ta n k.

2 3 . 1 3 . 6    F i l l i n g ,  e m p tyi n g ,  an d  vap o r  r e c o ve r y c o n n e c ti o n s  fo r
C l a s s  I ,  C l as s  I I ,  o r  C l as s  I I I A l i q u i d s  [ F P  <  2 0 0 ° F  ( 9 3 ° C ) ]  th at

a r e  c o n n e c te d  an d  d i s c o n n e c te d  s h al l  b e  l o c ate d  o u ts i d e  o f
b u i l d i n g s  at a l o c ati o n  fr e e  fr o m  an y s o u r c e  o f i g n i ti o n  an d  n o t

l e s s  th an  5   ft ( 1 . 5   m )  fr o m  a n y b u i l d i n g  o p e n i n g  o r  ai r  i n take .

2 3 . 1 3 . 6 . 1    S u c h  c o n n e c ti o n s  s h al l  b e  c l o s e d  an d  l i q u i d ti g h t
an d  vap o r ti g h t wh e n  n o t i n  u s e .

2 3 . 1 3 . 6 . 2    S u c h  c o n n e c ti o n s  s h a l l  b e  identifed.

2 3 . 1 3 . 7    Tan k o p e n i n gs  p r o vi d e d  fo r  p u r p o s e s  o f va p o r  r e c o v‐
e r y s h a l l  b e  p r o te c te d  ag ai n s t p o s s i b l e  vap o r  r e l e a s e  b y m e a n s

o f a  s p r i n g- l o ad e d  c h e c k val ve  o r  d r y-b r e ak c o n n e c ti o n ,  o r
o th e r  ap p r o ve d  d e vi c e ,  u n l e s s  th e  o p e n i n g  i s  p i p e -c o n n e c te d  to

a va p o r  p r o c e s s i n g s ys te m .

2 3 . 1 3 . 7 . 1    O p e n i n gs  d e s i g n e d  fo r  c o m b i n e d  fll  an d  vap o r
r e c o ve r y s h a l l  al s o  b e  p r o te c te d  a ga i n s t vap o r  r e l e a s e  u n l e s s

c o n n e c ti o n  o f th e  l i q u i d  d e l i ve r y l i n e  to  th e  fll  p i p e  s i m u l tan e ‐
o u s l y c o n n e c ts  th e  vap o r  r e c o ve r y l i n e .

2 3 . 1 3 . 7 . 2    Al l  c o n n e c ti o n s  s h a l l  b e  va p o r ti g h t.

2 3 . 1 4  U n d e rgro u n d  S to rage  Tan k s  L o c ate d  i n  Are as  S u b j e c t to
Fl o o d i n g.

2 3 . 1 4 . 1 *    Ta n ks  s h al l  b e  a n c h o r e d  o r  s h a l l  b e  s e c u r e d  b y
ap p r o ve d  m e an s  to  r e s i s t m o ve m e n t wh e n  s u b j e c te d  to  h yd r o ‐

s tati c  fo r c e s  as s o c i ate d  wi th  h i g h  gr o u n d wate r  o r  foodwater.

2 3 . 1 4 . 1 . 1    T h e  d e s i gn  o f th e  a n c h o r i n g o r  s e c u r i n g  m e th o d
s h a l l  b e  b as e d  o n  th e  b u o yan c y o f an  e m p ty ta n k th at i s  fu l l y
s u b m e r g e d .

2 3 . 1 4 . 1 . 2    Tan k ve n ts  an d  o th e r  o p e n i n g s  th at ar e  n o t l i q u i d ‐
ti g h t s h a l l  b e  e x te n d e d  ab o ve  m ax i m u m  food  s tag e  wate r  l e ve l .

2 3 . 1 4 . 1 . 3    E ac h  tan k s h al l  b e  s o  c o n s tr u c te d  an d  i n s tal l e d  th a t
i t wi l l  s a fe l y r e s i s t e x te r n al  p r e s s u r e s  i f s u b m e r ge d .

2 3 . 1 5  Re s e r ve d .

2 3 . 1 6  I n s tal l ati o n  I n s tr u c ti o n s  fo r U n d e rgro u n d  S to rage
Tan k s .    F a c to r y-b u i l t u n d e r g r o u n d  ta n ks  s h a l l  b e  p r o vi d e d  wi th
i n s tr u c ti o n s  fo r  te s ti n g an d  fo r  i n s tal l ati o n  o f th e  n o r m al  ve n ts .

2 3 . 1 7  I n s p e c ti o n  an d  M ai n te n an c e  o f U n d e rgro u n d  S to rage
Tan k s .

2 3 . 1 7 . 1    I n s p e c ti o n  a n d  m ai n te n an c e  fo r  u n d e r g r o u n d  tan ks
s h a l l  m e e t th e  r e q u i r e m e n ts  o f S e c ti o n   2 1 . 8 .

2 3 . 1 7 . 2    Overfll  p r o te c ti o n  d e vi c e s  o r  s ys te m s  s h a l l  b e  i n s p e c ‐
te d  a n d  te s te d  an n u al l y to  e n s u r e  p r o p e r  o p e r a ti o n .



S T O RAGE  TAN K B U I L D I N G S 3 0 - 1 0 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  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 . 2 0 2 4  E d i t i o n

C h ap te r 2 4    S to rage  Tan k B u i l d i n gs

2 4 . 1 *  S c o p e .

2 4 . 1 . 1    T h i s  c h ap te r  s h al l  ap p l y to  i n s ta l l ati o n s  o f tan ks  s to r i n g
C l a s s  I ,  C l as s  I I ,  an d  C l a s s  I I I A l i q u i d s  [ F P  <  2 0 0 ° F  ( 9 3 ° C ) ]  i n

s to r ag e  ta n k b u i l d i n gs .

2 4 . 1 . 2    T h i s  c h a p te r  s h a l l  a l s o  a p p l y to  i n s ta l l ati o n s  o f ab o ve ‐
gr o u n d  s to r age  ta n ks  s to r i n g C l as s  I I ,  C l as s  I I I A,  o r  C l a s s  I I I B
l i q u i d s  [ F P  <  2 0 0 ° F  ( 9 3 ° C ) ]  i n  s to r a ge  ta n k b u i l d i n gs  wh e r e  th e

l i q u i d s  ar e  h e a te d  at o r  ab o ve  th e i r  fash  p o i n ts .  I n  s u c h  c as e s ,
th e  l i q u i d s  s h a l l  b e  r e g u l a te d  as  C l as s  I  l i q u i d s  [ F P  <  1 0 0 ° F
( 3 7 . 8 ° C ) ]  u n l e s s  an  e n g i n e e r i n g  e val u ati o n  c o n d u c te d  i n

a c c o r d an c e  wi th  C h ap te r  6  justifes  fo l l o wi n g  th e  r e q u i r e m e n ts
fo r  s o m e  o th e r  l i q u i d  c l as s .

2 4 . 1 . 3    T h i s  c h a p te r  s h a l l  n o t a p p l y to  th e  fo l l o wi n g:

( 1 ) Ta n ks  c o ve r e d  b y C h ap te r s  1 7 ,  1 8 ,  a n d  1 9 .
( 2 ) A tan k th a t h a s  a c an o p y o r  r o o f th a t d o e s  n o t l i m i t th e

d i s s i p ati o n  o f h e at o r  d i s p e r s i o n  o f fammable  vap o r s  an d
d o e s  n o t r e s tr i c t frefghting  ac c e s s  an d  c o n tr o l .  S u c h

ta n ks  s h al l  c o m p l y wi th  th e  p r o vi s i o n s  o f C h ap te r   2 2 .

2 4 . 2  Defnitions  Specifc  to  C h ap te r 2 4 .  ( Re s e r ve d )

2 4 . 3  G e n e ral  Re q u i re m e n ts .  ( Re s e r ve d )

2 4 . 3 . 1  Re s e r ve d .

2 4 . 4  L o c ati o n  o f S to rage  Tan k  B u i l d i n gs .

2 4 . 4 . 1    Ta n ks  an d  as s o c i ate d  e q u i p m e n t wi th i n  th e  s to r ag e
ta n k b u i l d i n g  s h al l  b e  s o  l o c ate d  th a t a fre  i n  th e  ar e a s h al l  n o t

c o n s ti tu te  a n  e x p o s u r e  h az ar d  to  a d j o i n i n g b u i l d i n gs  o r  tan ks
fo r  a p e r i o d  o f ti m e  c o n s i s te n t wi th  th e  r e s p o n s e  a n d  s u p p r e s ‐
s i o n  c a p a b i l i ti e s  o f th e  frefghting  o p e r ati o n s  avai l ab l e  to  th e

l o c a ti o n .  C o m p l i an c e  wi th  2 4 . 4 . 2  th r o u gh  2 4 . 4 . 8  s h a l l  b e
d e e m e d  as  m e e ti n g th e  r e q u i r e m e n ts  o f 2 4 . 4 . 1 .

2 4 . 4 . 2    T h e  m i n i m u m  d i s tan c e  fr o m  e x p o s e d  p r o p e r ty l i n e s
an d  b u i l d i n g s  fo r  ta n k i n s tal l ati o n s  wi th i n  s tr u c tu r e s  h avi n g
wal l s  wi th  a fre  r e s i s tan c e  r ati n g  o f l e s s  th an  2  h o u r s  s h a l l  b e  i n

a c c o r d an c e  wi th  Ta b l e  2 4 . 4 . 2 .

2 4 . 4 . 3    T h e  c a p ac i ty o f a n y i n d i vi d u a l  ta n k s h a l l  n o t e x c e e d
1 0 0 , 0 0 0  g al  ( 3 8 0  m 3 )  wi th o u t th e  ap p r o va l  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 .

2 4 . 4 . 4    Wh e r e  p r o te c ti o n  fo r  e x p o s u r e s  i s  n o t p r o vi d e d ,  th e
d i s tan c e s  g i ve n  i n  Tab l e  2 4 . 4 . 2  s h a l l  b e  d o u b l e d .  T h e  d i s tan c e s
s h a l l  n o t b e  r e q u i r e d  to  e x c e e d  3 0 0   ft ( 9 0   m ) .

Δ 2 4 . 4 . 5    Wh e r e  a  s to rag e  tan k b u i l d i n g  h a s  an  e x te r i o r  wa l l
fa c i n g an  e x p o s u r e ,  th e  d i s ta n c e s  i n  Tab l e  2 4 . 4 . 2  s h al l  b e

p e r m i tte d  to  b e  modifed  as  fo l l o ws :

( 1 ) Wh e r e  th e  wal l  i s  a  b l an k wa l l  h avi n g  a fre  r e s i s ta n c e
r ati n g  o f n o t l e s s  th an  2  h o u r s ,  s e p a r ati o n  d i s ta n c e
b e twe e n  th e  s to r ag e  tan k b u i l d i n g  a n d  i ts  e x p o s u r e  s h a l l
n o t b e  r e q u i r e d  to  b e  g r e ate r  th an  2 5   ft ( 7 . 6   m ) .

( 2 ) Wh e r e  a b l an k wal l  h a vi n g a fre  r e s i s tan c e  r a ti n g o f n o t
l e s s  th a n  4  h o u rs  i s  p r o vi d e d ,  th e  d i s tan c e  r e q u i r e m e n ts
o f Ta b l e  2 4 . 4 . 2  s h a l l  n o t a p p l y.

N 2 4 . 4 . 6    I f th e  e x p l o s i o n  c o n tr o l  m e th o d s  p r o vi d e d  i n  N F PA 6 8
a r e  u s e d ,  th e  wal l  fac i n g an  e x p o s u r e  s h al l  b e  p r e s s u r e  r e s i s tan t
u n l e s s  a n o th e r  a p p r o a c h  i n  ac c o r d an c e  wi th  S e c ti o n  6 . 8  i s

ap p r o ve d .

2 4 . 4 . 7    O th e r  e q u i p m e n t a s s o c i a te d  wi th  ta n ks ,  s u c h  as  p u m p s ,
h e ate r s ,  flters,  a n d  e x c h a n ge r s ,  s h a l l  n o t b e  l o c ate d  c l o s e r  th a n

2 5  ft ( 7 . 6  m )  to  p r o p e r ty l i n e s  wh e r e  th e  ad j o i n i n g p r o p e r ty i s
o r  c a n  b e  b u i l t u p o n  o r  to  th e  n e ar e s t i m p o r tan t b u i l d i n g  o n
th e  s am e  p r o p e r ty th at i s  n o t a n  i n te gr a l  p a r t o f th e  s to r ag e

tan k b u i l d i n g.  T h i s  s p a c i n g  r e q u i r e m e n t s h a l l  n o t ap p l y wh e r e
e x p o s u r e s  a r e  p r o te c te d  as  o u tl i n e d  i n  2 4 . 4 . 2 .

•
2 4 . 4 . 8    E a c h  s to r ag e  ta n k b u i l d i n g  an d  e ac h  ta n k wi th i n  th e
b u i l d i n g  s h a l l  b e  ac c e s s i b l e  fr o m  a t l e a s t two  s i d e s  fo r  frefght‐
ing  a n d  fre  c o n tr o l .

2 4 . 4 . 9    C l a s s  I  l i q u i d s  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  a n d  C l a s s  I I  o r
C l a s s  I I I A l i q u i d s  [ 1 0 0 ° F  ( 3 7 . 8 ° C )  ≤  F P  <  2 0 0 ° F  ( 9 3 ° C ) ]  h e a te d
ab o ve  th e i r  fash  p o i n ts  s h al l  n o t b e  s to r e d  i n  b a s e m e n ts .

2 4 . 5  C o n s tr u c ti o n  o f S to rage  Tan k  B u i l d i n gs .

2 4 . 5 . 1    S to r ag e  tan k b u i l d i n g s  s h a l l  b e  c o n s tr u c te d  s o  a s  to
m a i n tai n  s tr u c tu r al  i n te gr i ty fo r  2  h o u r s  u n d e r  fre  e x p o s u r e

Δ Tab l e   2 4 . 4 . 2  L o c ati o n  o f S to rage  Tan k  B u i l d i n gs  wi th  Re s p e c t to  P ro p e r ty L i n e s ,  P u b l i c  Ways ,  an d
th e  N e are s t I m p o r tan t B u i l d i n g o n  th e  S am e  P ro p e r ty

L arge s t Tan k  — O p e rati n g
L i q u i d  C ap ac i ty

( gal )

M i n i m um  D i s tan c e  fro m
P ro p e r ty L i n e  th at I s  o r

C an  B e  B u i l t U p o n ,  I n c l u d i n g
O p p o s i te  S i d e  o f

P u b l i c  Way ( ft)  

M i n i m u m  D i s tan c e  fro m
N e are s t S i d e  o f An y

P u b l i c  Way o r fro m  N e are s t
I m p o r tan t B ui l d i n g o n

S am e  P ro p e r ty ( ft)

S tab l e  L i q ui d
E m e rge n c y Re l i e f  

S tab l e  L i q u i d
E m e rge n c y Re l i e f

N o t o ve r
2 . 5   p s i

O ve r
2 . 5   p s i  

N o t o ve r
2 . 5   p s i

O ve r
2 . 5   p s i

U p  to  1 2 , 0 0 0 1 5 2 5 5 1 0
1 2 , 0 0 1  to  3 0 , 0 0 0 2 0 3 0 5 1 0
3 0 , 0 0 1  to  5 0 , 0 0 0 3 0 4 5 1 0 1 5

5 0 , 0 0 1  to  1 0 0 , 0 0 0 5 0 7 5 1 5 2 5

F o r  S I  u n i ts ,  1   g a l  =  3 . 8   L ;  1   ft =  0 . 3   m ;  1   p s i  =  6 . 9   kP a .



F L AM M AB L E  AN D  C O M B U S T I B L E  L I QU I D S  C O D E3 0 - 1 0 6

2 0 2 4  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 o n d i ti o n s  a n d  to  p r o vi d e  a c c e s s  a n d  e g r e s s  fo r  u n o b s tr u c te d
m o ve m e n t o f al l  p e r s o n n e l  a n d  fre  p r o te c ti o n  e q u i p m e n t.
C o m p l i an c e  wi th  2 4 . 5 . 2  th r o u g h  2 4 . 5 . 6  s h a l l  b e  d e e m e d  a s
m e e ti n g  th e  r e q u i r e m e n ts  o f 2 4 . 5 . 1 .

2 4 . 5 . 2 *    B u i l d i n g s  o r  s tr u c tu r e s  s h al l  b e  o f a t l e as t 2 -h o u r  fre
r e s i s ta n c e  r a ti n g.

2 4 . 5 . 2 . 1    N o n c o m b u s ti b l e  o r  c o m b u s ti b l e  c o n s tr u c ti o n  s h al l  b e
p e r m i tte d  wh e n  p r o te c te d  b y au to m ati c  s p r i n kl e r s  o r  e q u i va‐
l e n t p r o te c ti o n  s u b j e c t to  th e  ap p r o va l  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 .

2 4 . 5 . 3    Wh e r e  C l as s  I  l i q u i d s  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  a r e  s to r e d
ab o ve  gr a d e  wi th i n  b u i l d i n gs  wi th  b a s e m e n ts  o r  o th e r  b e l o w‐
gr a d e  a r e as  i n to  wh i c h  fammable  vap o r s  c an  tr a ve l ,  s u c h
b e l o wgr a d e  a r e as  s h al l  b e  p r o vi d e d  wi th  m e c h an i c a l  ve n ti l a ti o n
d e s i g n e d  to  p r e ve n t th e  ac c u m u l ati o n  o f fammable  va p o r s .
E n c l o s e d  s to r a ge  tan k p i ts  s h a l l  n o t b e  c o n s i d e r e d  b a s e m e n ts .

2 4 . 5 . 4    T h e  e x te n t o f r e q u i r e d  d a m a ge - l i m i ti n g c o n s tr u c ti o n
fo r  s to r a ge  tan k b u i l d i n gs  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  6 . 4 . 1 . 2 . 3  an d  S e c ti o n   6 . 8 .

•
2 4 . 5 . 5 *    Ac c e s s  ai s l e s  n o t l e s s  th a n  3   ft ( 0 . 9   m )  i n  wi d th  s h al l  b e
p r o vi d e d  an d  m a i n tai n e d  fr o m  th e  e x te r i o r  o f th e  s to r a ge  tan k
b u i l d i n g  i n to  th e  b u i l d i n g  an d  a r o u n d  a l l  s to r a ge  tan ks .

2 4 . 5 . 6    A c l e a r  s p ac e  o f a t l e a s t 3  ft ( 0 . 9  m )  s h al l  b e  m ai n ta i n e d
b e twe e n  th e  to p  o f e a c h  tan k a n d  th e  b u i l d i n g s tr u c tu r e  fo r
b u i l d i n g s  p r o te c te d  i n  ac c o r d an c e  wi th  2 4 . 6 . 2 . 3 .  F o r  b u i l d i n g s
wi th o u t fxed  fre  s u p p r e s s i o n  s ys te m s ,  suffcient c l e ar  s p a c e
s h a l l  b e  p r o vi d e d  to  a l l o w fo r  th e  a p p l i c ati o n  o f h o s e  s tr e a m s  to
th e  to p  o f th e  tan k( s )  fo r  c o o l i n g  p u r p o s e s .

2 4 . 6  Fi re  P ro te c ti o n  fo r S to rage  Tan k B u i l d i n gs .

2 4 . 6 . 1  M an u al  Fi re  C o n tro l  E q u i p m e n t fo r S to rage  Tan k B u i l d ‐
i n gs .

2 4 . 6 . 1 . 1 *    L i s te d  p o r ta b l e  fre  e x ti n gu i s h e r s  s h a l l  b e  p r o vi d e d
fo r  fac i l i ti e s  i n  s u c h  q u a n ti ti e s ,  s i z e s ,  an d  typ e s  as  c o u l d  b e
n e e d e d  fo r  s p e c i al  s to r a ge  h az ar d s  as  d e te r m i n e d  i n  ac c o r d ‐
an c e  wi th  2 1 . 6 . 1 . 2 .

2 4 . 6 . 1 . 2 *    Wh e r e  th e  n e e d  i s  i n d i c ate d  i n  ac c o r d an c e  wi th
2 1 . 6 . 3 ,  wate r  s h a l l  b e  u ti l i z e d  th r o u gh  s tan d p i p e  an d  h o s e
s ys te m s ,  o r  th r o u g h  h o s e  c o n n e c ti o n s  fr o m  s p r i n kl e r  s ys te m s
u s i n g  c o m b i n a ti o n  s p r a y a n d  s tr a i g h t s tr e am  n o z z l e s  to  p e r m i t
e ffe c ti ve  fre  c o n tr o l .

2 4 . 6 . 1 . 3    Wh e r e  th e  n e e d  i s  i n d i c ate d  i n  a c c o r d a n c e  wi th
2 1 . 6 . 3 ,  m o b i l e  fo a m  a p p ar atu s  s h al l  b e  p r o vi d e d .

2 4 . 6 . 2  Fi x e d  Fi re  C o n tro l  E q ui p m e n t fo r Tan k  B u i l d i n gs .

2 4 . 6 . 2 . 1    A r e l i ab l e  wate r  s u p p l y o r  o th e r  s u i ta b l e  fre  c o n tr o l
age n t s h al l  b e  avai l ab l e  i n  p r e s s u r e  a n d  q u a n ti ty to  m e e t th e
fre  d e m a n d s  i n d i c ate d  b y s p e c i a l  s to r ag e  h az ar d s  o r  e x p o s u r e
as  d e te r m i n e d  b y 2 1 . 6 . 3 .

2 4 . 6 . 2 . 2 *    H yd r an ts ,  wi th  o r  wi th o u t fxed  m o n i to r  n o z z l e s ,
s h a l l  b e  p r o vi d e d  i n  ac c o r d a n c e  wi th  ac c e p te d  p r a c ti c e .  T h e
n u m b e r  an d  p l a c e m e n t s h a l l  d e p e n d  o n  th e  h a z a r d  o f th e  s to r ‐
ag e ,  o r  e x p o s u r e ,  a s  d e te r m i n e d  b y 2 1 . 6 . 3 .

2 4 . 6 . 2 . 3 *    Wh e r e  th e  n e e d  i s  i n d i c ate d  b y th e  h a z a r d s  o f s to r ‐
ag e  o r  e x p o s u r e  as  d e te r m i n e d  b y 2 1 . 6 . 3 ,  fxed  p r o te c ti o n  s h a l l
b e  r e q u i r e d  u ti l i z i n g  a p p r o ve d  fo a m ,  fo am -wate r  s p r i n kl e r
s ys te m s ,  s p r i n kl e r  s ys te m s ,  wa te r  s p r ay s ys te m s ,  d e l u ge  s ys te m s ,

ga s e o u s  e x ti n gu i s h i n g  s ys te m s ,  d r y c h e m i c a l  e x ti n g u i s h i n g
s ys te m s ,  fre-resistive  m ate r i a l s ,  o r  a  c o m b i n ati o n  o f th e s e .

2 4 . 6 . 2 . 3 . 1    Wh e n  fo am  o r  fo a m -wate r  fre  p r o te c ti o n  s ys te m s
ar e  p r o vi d e d ,  d i s c h ar g e  d e n s i ti e s  s h al l  b e  d e te r m i n e d  b a s e d  o n

th e  l i s ti n g c r i te r i a  fo r  s e l e c te d  fo am  d i s c h a r ge  d e vi c e s ,  th e
fo am  c o n c e n tr ate ,  an d  th e  specifc  l i q u i d s  to  b e  p r o te c te d .

Δ 2 4 . 6 . 2 . 4    I f p r o vi d e d ,  fre  c o n tr o l  s ys te m s  s h al l  b e  d e s i gn e d ,
i n s ta l l e d ,  an d  m a i n tai n e d  i n  a c c o r d a n c e  wi th  th e  fo l l o wi n g
N F PA s ta n d a r d s :

( 1 ) N F PA  1 1
( 2 ) N F PA  1 2
( 3 ) N F PA  1 2 A
( 4 ) N F PA  1 3
( 5 ) N F PA  1 5
( 6 ) N F PA  1 7
( 7 ) N F PA  2 5

2 4 . 7  E m e rge n c y C o n tro l  S ys te m s  fo r S to rage  Tan k B u i l d i n gs .
( Re s e r ve d )

2 4 . 8  E l e c tri c al  S ys te m s  fo r S to rage  Tan k  B u i l d i n gs .

2 4 . 8 . 1    I n s tal l a ti o n  o f e l e c tr i c a l  u ti l i z ati o n  e q u i p m e n t an d
wi r i n g  s h al l  m e e t th e  r e q u i r e m e n ts  o f C h a p te r   7 .

2 4 . 8 . 2    C h a p te r   7  s h al l  b e  u s e d  to  d e te r m i n e  th e  e x te n t o f c l a s ‐
sifed  l o c a ti o n s  fo r  th e  p u r p o s e  o f i n s tal l ati o n  o f e l e c tr i c al

e q u i p m e n t.

2 4 . 8 . 2 . 1    I n  e s tab l i s h i n g  th e  e x te n t o f a  classifed  l o c a ti o n ,  i t
s h a l l  n o t e x te n d  b e yo n d  a  foor,  wal l ,  r o o f,  o r  o th e r  s o l i d  p ar ti ‐
ti o n  th at h as  n o  o p e n i n gs  wi th i n  th e  classifed  ar e a.

2 4 . 9  C o n tai n m e n t,  D rai n age ,  an d  S p i l l  C o n tro l  fro m  S to rage
Tan k  B u i l d i n gs .

Δ 2 4 . 9 . 1    Wh e r e  th e  m ax i m u m  al l o wab l e  q u a n ti ty ( M AQ)  i s
e x c e e d e d ,  s p i l l  c o n tr o l  s h al l  b e  r e q u i r e d  i n  ac c o r d an c e  wi th

6 . 1 2 . 2 .

2 4 . 9 . 2    Wh e r e  th e  M AQ i s  e x c e e d e d ,  s e c o n d a r y c o n ta i n m e n t
s h a l l  c o m p l y wi th  6 . 1 2 . 3  an d  an y a d d i ti o n al  r e q u i r e m e n ts  o f
S e c ti o n   2 4 . 9 .

Δ 2 4 . 9 . 3    Wh e r e  u s e d ,  d r a i n ag e  s h al l  c o m p l y wi th  6 . 1 2 . 4 .

2 4 . 9 . 4    Wh e r e  o n l y C l as s  I I I B  l i q u i d s  [ F P  ≥  2 0 0 ° F  ( 9 3 ° C ) ]  a r e
s to r e d ,  s p i l l  c o n tr o l ,  s e c o n d ar y c o n tai n m e n t,  a n d  d r ai n ag e

s h a l l  n o t b e  r e q u i r e d .
•

2 4 . 9 . 5    Wh e r e  o n l y u n s a tu r ate d  p o l ye s te r  r e s i n s  ( U P Rs )
c o n tai n i n g n o t m o r e  th an  5 0  p e r c e n t b y we i g h t o f C l as s  I C ,
C l a s s  I I ,  o r  C l as s  I I I A l i q u i d  [ 7 3 ° F  ( 2 2 . 8 ° C )  ≤  F P  <  2 0 0 ° F

( 9 3 ° C ) ]  c o n s ti tu e n ts  a r e  s to r e d  an d  a r e  p r o te c te d  i n  a c c o r d ‐
a n c e  wi th  1 6 . 5 . 3 . 1 1 ,  s p i l l  c o n tr o l ,  s e c o n d ar y c o n tai n m e n t,  an d
d r ai n ag e  s h a l l  n o t b e  r e q u i r e d .

2 4 . 9 . 6 *    E m e r ge n c y d r ai n ag e  s ys te m s  s h al l  b e  p r o vi d e d  to
d i r e c t i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d  l e akag e  an d
fre  p r o te c ti o n  wate r  to  a s afe  l o c ati o n .

•
2 4 . 1 0  Ve n ti l ati o n  fo r S to rage  Tan k  B ui l d i n gs .

2 4 . 1 0 . 1    S to r a ge  tan k b u i l d i n g s  s to r i n g  C l as s  I  l i q u i d s  [ F P  <
1 0 0 ° F  ( 3 7 . 8 ° C ) ]  o r  C l as s  I I  o r  C l a s s  I I I  l i q u i d s  [ F P  ≥  1 0 0 ° F

( 3 7 . 8 ° C ) ]  at te m p e r atu r e s  at o r  ab o ve  th e i r  fash  p o i n ts  s h al l  b e
ve n ti l ate d  a t a r a te  suffcient to  m a i n tai n  th e  c o n c e n tr ati o n  o f

vap o r s  wi th i n  th e  b u i l d i n g  at o r  b e l o w 2 5  p e r c e n t o f th e  l o we r
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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 . 2 0 2 4  E d i t i o n

fammable  l i m i t.  C o m p l i an c e  wi th  2 4 . 1 0 . 2  th r o u g h  2 4 . 1 0 . 7
s h a l l  b e  d e e m e d  a s  m e e ti n g  th e  r e q u i r e m e n ts  o f 2 4 . 1 0 . 1 .

2 4 . 1 0 . 2 *    Ve n ti l ati o n  s h al l  b e  d e s i g n e d  b as e d  o n  o n e  o f th e
fo l l o wi n g :

( 1 ) C al c u l a ti o n s  b a s e d  o n  th e  a n ti c i p a te d  fu g i ti ve  e m i s s i o n s
(See Annex  H for calculation methods. )

( 2 ) S am p l i n g  o f th e  ac tu al  va p o r  c o n c e n tr ati o n  u n d e r
n o r m al  o p e r ati n g  c o n d i ti o n s

( 3 ) Ve n ti l a ti o n  at a  r ate  o f n o t l e s s  th an  1  c fm  o f e x h a u s t ai r
fo r  e ac h  s q u ar e  fo o t o f s o l i d  foor  a r e a ( 0 . 3   m 3 / m i n / m 2 )

2 4 . 1 0 . 2 . 1    I f vap o r  c o n c e n tr ati o n s  a r e  confrmed  b y s am p l i n g ,
th e  s am p l i n g  s h a l l  b e  c o n d u c te d  a t a d i s ta n c e  o f a  5  ft ( 1 . 5  m )

r a d i u s  fr o m  e ac h  p o te n ti a l  vap o r  s o u r c e  e x te n d i n g to  o r  to wa rd
th e  b o tto m  a n d  th e  to p  o f th e  e n c l o s e d  s to r a ge  ar e a .  T h e  vap o r

c o n c e n tr ati o n  u s e d  to  d e te r m i n e  th e  r e q u i r e d  ve n ti l a ti o n  r ate
s h a l l  b e  th e  h i gh e s t m e as u r e d  c o n c e n tr a ti o n  d u r i n g  th e

s a m p l i n g p r o c e d u r e .

2 4 . 1 0 . 3    Ve n ti l a ti o n  s h a l l  b e  a c c o m p l i s h e d  b y n atu r al  o r
m e c h an i c al  ve n ti l a ti o n ,  wi th  d i s c h a r ge  o r  e x h a u s t to  a  s a fe  l o c a‐

ti o n  o u ts i d e  th e  b u i l d i n g.

2 4 . 1 0 . 3 . 1    Re c i r c u l ati o n  o f e x h au s t ai r  s h al l  b e  p e r m i tte d  o n l y
wh e n  i t i s  m o n i to r e d  c o n ti n u o u s l y u s i n g  a fai l -s a fe  s ys te m  th at
i s  d e s i g n e d  to  au to m ati c a l l y s o u n d  an  a l ar m ,  s to p  r e c i r c u l ati o n ,

a n d  p r o vi d e  fu l l  e x h au s t to  th e  o u ts i d e  i n  th e  e ve n t th at vap o r –
ai r  m i x tu r e s  h avi n g  c o n c e n tr ati o n s  o ve r  2 5  p e r c e n t o f th e
l o we r  fammable  l i m i t a r e  d e te c te d .

2 4 . 1 0 . 4 *    P r o vi s i o n  s h al l  b e  m ad e  fo r  i n tr o d u c ti o n  o f m ake -u p
ai r  i n  s u c h  a  m a n n e r  a s  to  avo i d  s h o r t-c i r c u i ti n g  th e  ve n ti l ati o n .

2 4 . 1 0 . 5    Ve n ti l a ti o n  s h a l l  b e  a r r an g e d  to  i n c l u d e  a l l  foor  ar e a s
o r  p i ts  wh e r e  fammable  vap o r s  c an  c o l l e c t.

2 4 . 1 0 . 6    Wh e r e  n a tu r al  ve n ti l ati o n  i s  i n ad e q u ate ,  m e c h a n i c al
ve n ti l ati o n  s h al l  b e  p r o vi d e d  an d  s h al l  b e  ke p t i n  o p e r a ti o n

wh i l e  C l as s   I  l i q u i d s  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  ar e  b e i n g  h an d l e d .

2 4 . 1 0 . 6 . 1    L o c al  o r  s p o t ve n ti l ati o n ,  i f p r o vi d e d ,  s h al l  b e
p e r m i tte d  to  b e  u s e d  fo r  u p  to  7 5  p e r c e n t o f th e  r e q u i r e d  ve n ti ‐

l ati o n .

2 4 . 1 0 . 7    S to r a ge  tan k b u i l d i n g s  wi th  th e  i n te r i o r  g r ad e  m o r e
th a n  1 2  i n .  ( 3 0 0  m m )  b e l o w th e  ave r ag e  e x te r i o r  gr a d e  s h al l  b e
p r o vi d e d  wi th  o n e  o f th e  fo l l o wi n g :

( 1 ) C o n ti n u o u s  m e c h a n i c al  ve n ti l ati o n  i n  a c c o r d an c e  wi th
2 4 . 1 0 . 2 ( 3 )

( 2 ) A vap o r  d e te c ti o n  s ys te m  s e t to  s o u n d  a war n i n g al ar m  at
a  c o n s tan tl y atte n d e d  l o c ati o n  at 2 5  p e r c e n t o f th e  l o we r
fammable  l i m i t,  a n d  to  s tar t th e  m e c h a n i c al  ve n ti l a ti o n

s ys te m

2 4 . 1 1  Re s e r ve d .

Δ 2 4 . 1 2  E x p l o s i o n  C o n tro l .    T h e  e x te n t o f r e q u i r e d  e x p l o s i o n
c o n tr o l  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  6 . 4 . 1 . 2 . 3 .

2 4 . 1 3  Ve n ts  fo r Tan ks  I n s i d e  S to rage  Tan k B u i l d i n gs .

2 4 . 1 3 . 1    Ve n ts  fo r  tan ks  i n s i d e  tan k b u i l d i n gs  s h a l l  b e  d e s i gn e d
to  e n s u r e  th at vap o r s  a r e  n o t r e l e as e d  i n s i d e  th e  b u i l d i n g .

C o m p l i an c e  wi th  2 4 . 1 3 . 2  th r o u gh  2 4 . 1 3 . 6  s h a l l  b e  d e e m e d  a s
m e e ti n g  th e  r e q u i r e m e n ts  o f 2 4 . 1 3 . 1 .

2 4 . 1 3 . 2    Ve n ts  fo r  ta n ks  i n s i d e  tan k b u i l d i n g s  s h al l  b e  a s
r e q u i r e d  i n  2 1 . 4 . 3  a n d  S e c ti o n   2 2 . 7 .

2 4 . 1 3 . 3    E m e r ge n c y ve n ti n g  b y th e  u s e  o f a we ak r o o f-to -s h e l l
s e a m  s h a l l  n o t b e  p e r m i tte d .

2 4 . 1 3 . 4    Au to m ati c  s p r i n kl e r  s ys te m s  d e s i g n e d  i n  ac c o r d a n c e
wi th  th e  r e q u i r e m e n ts  o f N F PA 1 3  s h a l l  b e  a c c e p te 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  as  e q u i val e n t to  wate r  s p r ay

s ys te m s  fo r  p u r p o s e s  o f c al c u l ati n g  th e  r e q u i r e d  airfow r ate s
fo r  e m e r g e n c y ve n ts  i n  2 2 . 7 . 3 . 5 ,  p r o vi d e d  th e  d e n s i ty an d
c o ve r ag e  r e q u i r e m e n ts  o f N F PA  1 5  ar e  m e t.

2 4 . 1 3 . 5    Ve n ts  s h a l l  te r m i n ate  o u ts i d e  th e  b u i l d i n g  i n  a c c o r d ‐
an c e  wi th  2 7 . 8 . 1 .

2 4 . 1 3 . 5 . 1    E m e r ge n c y r e l i e f ve n ts  o n  p r o te c te d  ab o ve g r o u n d
ta n ks  c o m p l yi n g wi th  U L  2 0 8 5  c o n tai n i n g  C l as s  I I  an d  C l as s  I I I

l i q u i d s  [ F P  ≥  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  s h a l l  b e  a l l o we d  to  d i s c h a r ge
i n s i d e  th e  b u i l d i n g.

2 4 . 1 3 . 6    P i p i n g fo r  n o r m al  a n d  e m e r g e n c y r e l i e f ve n ti n g s h a l l
m e e t th e  r e q u i r e m e n ts  o f C h a p te r   2 7 .

2 4 . 1 4  Tan k  O p e n i n gs  O th e r th an  Ve n ts  fo r Tan ks  I n s i d e  S to r‐
age  Tan k B u i l d i n gs .

2 4 . 1 4 . 1    Tan k o p e n i n g s  o th e r  th a n  ve n ts  fo r  ta n ks  i n s i d e  tan k
b u i l d i n g s  s h a l l  b e  d e s i g n e d  to  e n s u r e  th a t C l as s  I  l i q u i d s  [ F P  <

1 0 0 ° F  ( 3 7 . 8 ° C ) ]  o r  va p o r s  a r e  n o t r e l e as e d  i n s i d e  th e  b u i l d i n g .
C o m p l i an c e  wi th  2 4 . 1 4 . 2  th r o u gh  2 4 . 1 4 . 9  s h al l  b e  d e e m e d  a s
m e e ti n g  th e  r e q u i r e m e n ts  o f 2 4 . 1 4 . 1 .

2 4 . 1 4 . 2    Al l  tan k o p e n i n g s  th a t a r e  l o c ate d  at o r  b e l o w th e
m a x i m u m  l i q u i d  l e ve l  s h al l  b e  l i q u i d ti g h t.  T h o s e  th at a r e  l o c a‐

te d  ab o ve  th e  m a x i m u m  l i q u i d  l e ve l  s h al l  b e  n o r m a l l y c l o s e d
an d  s h al l  b e  m e c h a n i c al l y s e c u r e d  to  p r e ve n t r e l e as e  o f va p o r s .

2 4 . 1 4 . 3    E ac h  l i q u i d  tr an s fe r  c o n n e c ti o n  o n  a n y tan k s to r i n g
C l a s s  I  o r  C l as s  I I  l i q u i d s  [ F P  <  1 4 0 ° F  ( 6 0 ° C ) ]  i n s i d e  b u i l d i n g s
s h a l l  b e  p r o vi d e d  wi th  o n e  o f th e  fo l l o wi n g:

( 1 ) A n o r m al l y c l o s e d ,  r e m o te l y a c ti vate d  val ve
( 2 ) An  a u to m a ti c - c l o s i n g,  h e at-a c ti vate d  val ve
( 3 ) An o th e r  ap p r o ve d  d e vi c e

2 4 . 1 4 . 4    C o n n e c ti o n s  u s e d  fo r  e m e r g e n c y d i s p o s a l  o r  to
p r o vi d e  fo r  q u i c k c u to ff o f fow i n  th e  e ve n t o f fre  i n  th e  vi c i n ‐

i ty o f th e  tan k s h al l  n o t b e  r e q u i r e d  to  m e e t th e  r e q u i r e m e n t o f
2 4 . 1 4 . 3 .

2 4 . 1 4 . 5    E ac h  c o n n e c ti o n  th r o u g h  wh i c h  l i q u i d  c an  g r avi ty
fow fr o m  a ta n k i n s i d e  a  b u i l d i n g s h al l  b e  p r o vi d e d  wi th  a n
i n te r n al  o r  an  e x te r n al  val ve  l o c a te d  a s  c l o s e  as  p r a c ti c a l  to  th e

s h e l l  o f th e  tan k.  T h i s  val ve  s h al l  b e  c o n s i d e r e d  to  b e  i n  c o m p l i ‐
an c e  wi th  2 4 . 1 4 . 3 .  I f a s e p a r ate  val ve  i s  u s e d ,  b o th  va l ve s  s h a l l
b e  l o c a te d  a d j ac e n t to  e ac h  o th e r.

2 4 . 1 4 . 6 *    O p e n i n g s  fo r  m a n u a l  g au gi n g o f C l as s  I  o r  C l as s  I I
l i q u i d s  [ F P  <  1 4 0 ° F  ( 6 0 ° C ) ] ,  i f i n d e p e n d e n t o f th e  fll  p i p e ,

s h a l l  b e  p r o vi d e d  wi th  a  vap o r ti g h t c ap  o r  c o ve r  th at s h al l  b e
ke p t c l o s e d  wh e n  n o t i n  u s e .

2 4 . 1 4 . 6 . 1    E ac h  s u c h  o p e n i n g  fo r  a n y l i q u i d  s h a l l  b e  p r o te c te d
ag ai n s t l i q u i d  overfow an d  p o s s i b l e  va p o r  r e l e as e  b y m e an s  o f a
s p r i n g -l o a d e d  c h e c k val ve  o r  o th e r  ap p r o ve d  d e vi c e .

2 4 . 1 4 . 7    T h e  i n l e t o f th e  fll  p i p e  an d  th e  o u tl e t o f a  vap o r
r e c o ve r y l i n e  fo r  wh i c h  c o n n e c ti o n s  to  tan k ve h i c l e s  a n d  tan k
c a r s  a r e  m a d e  an d  b r o ke n  s h a l l  b e  as  fo l l o ws :

( 1 ) L o c ate d  o u ts i d e  o f b u i l d i n g s  at a  l o c a ti o n  fr e e  fr o m  an y
s o u r c e  o f i gn i ti o n
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( 2 ) L o c ate d  n o t l e s s  th a n  5  ft ( 1 . 5  m )  a way fr o m  an y b u i l d i n g
o p e n i n g

( 3 ) C l o s e d  ti gh t an d  p r o te c te d  a ga i n s t tam p e r i n g  wh e n  n o t
i n  u s e

( 4 ) Identifed

2 4 . 1 4 . 8 *    Tan ks  s to r i n g  C l a s s  I ,  C l as s  I I ,  o r  C l as s  I I I A l i q u i d s
[ F P  <  2 0 0 ° F  ( 9 3 ° C ) ]  i n s i d e  b u i l d i n gs  s h a l l  b e  e q u i p p e d  wi th  a
d e vi c e ,  o r  o th e r  m e an s  s h a l l  b e  p r o vi d e d ,  to  p r e ve n t overfow
i n to  th e  b u i l d i n g .

2 4 . 1 4 . 9    Tan k o p e n i n gs  p r o vi d e d  fo r  p u r p o s e s  o f va p o r  r e c o v‐
e r y s h a l l  b e  p r o te c te d  ag ai n s t p o s s i b l e  vap o r  r e l e a s e  b y m e a n s
o f a s p r i n g -l o a d e d  c h e c k val ve  o r  d r y- b r e a k c o n n e c ti o n  o r  o th e r
ap p r o ve d  d e vi c e ,  u n l e s s  th e  o p e n i n g  i s  p i p e -c o n n e c te d  to  a
va p o r  p r o c e s s i n g s ys te m .

2 4 . 1 4 . 9 . 1    O p e n i n gs  d e s i g n e d  fo r  c o m b i n e d  fll  an d  vap o r
r e c o ve r y s h a l l  al s o  b e  p r o te c te d  ag ai n s t vap o r  r e l e a s e  u n l e s s
c o n n e c ti o n  o f th e  l i q u i d  d e l i ve r y l i n e  to  th e  fll  p i p e  s i m u l tan e ‐
o u s l y c o n n e c ts  th e  vap o r  r e c o ve r y l i n e .

2 4 . 1 4 . 9 . 2    Al l  c o n n e c ti o n s  s h a l l  b e  vap o r ti g h t.

2 4 . 1 5  D e te c ti o n  an d  Al ar m  S ys te m s  fo r S to rage  Tan k  B u i l d ‐
i n gs .

2 4 . 1 5 . 1    An  a p p r o ve d  m e a n s  s h a l l  b e  p r o vi d e d  to  p r o m p tl y
n o ti fy th o s e  wi th i n  th e  p l a n t an d  th e  a va i l ab l e  p u b l i c  o r  m u tu al
ai d  fre  d e p a r tm e n t o f an y fre  o r  o th e r  e m e r ge n c y.

2 4 . 1 5 . 2    T h o s e  a r e as ,  i n c l u d i n g  b u i l d i n g s ,  wh e r e  th e  p o te n ti al
e x i s ts  fo r  a C l a s s  I  l i q u i d  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  s p i l l  s h al l  b e
m o n i to r e d  as  ap p r o p r i ate .  S u c h  m e th o d s  s h a l l  i n c l u d e  b o th  o f
th e  fo l l o wi n g:

( 1 ) P e r s o n n e l  o b s e r va ti o n  o r  p a tr o l
( 2 ) M o n i to r i n g  e q u i p m e n t th at i n d i c ate s  a  s p i l l  o r  l e a k h a s

o c c u r r e d  i n  an  u n a tte n d e d  a r e a

2 4 . 1 6  I n s p e c ti o n  an d  M ai n te n an c e  fo r S to rage  Tan k B u i l d i n gs .

2 4 . 1 6 . 1    C o m b u s ti b l e  was te  m ate r i a l  an d  r e s i d u e s  i n  o p e r ati n g
ar e as  s h al l  b e  ke p t to  a m i n i m u m ,  s to r e d  i n  c o ve r e d  m e tal
c o n tai n e r s ,  an d  d i s p o s e d  o f d ai l y.

2 4 . 1 6 . 2    S to r a ge  o f c o m b u s ti b l e  m ate r i al s  a n d  e m p ty o r  fu l l
d r u m s  o r  b ar r e l s  s h al l  n o t b e  p e r m i tte d  wi th i n  th e  s to r a ge  tan k
b u i l d i n g .

C h ap te r 2 5    S to rage  Tan k  Vau l ts

2 5 . 1  S c o p e .    T h i s  c h ap te r  s h a l l  a p p l y to  th e  d e s i gn ,  c o n s tr u c ‐
ti o n ,  an d  i n s ta l l ati o n  o f va u l ts  fo r  ab o ve gr o u n d  ta n ks .

2 5 . 2  Defnitions  Specifc  to  C h ap te r 2 5 .  ( Re s e r ve d )

2 5 . 3  G e n e ral  Re q u i re m e n ts .

2 5 . 3 . 1 *  S to rage  Tan k  S e l e c ti o n  an d  Ar ran ge m e n t.

2 5 . 3 . 1 . 1    Ab o ve gr o u n d  tan ks  s h a l l  b e  p e r m i tte d  to  b e  i n s tal l e d
i n  va u l ts  th a t m e e t th e  r e q u i r e m e n ts  o f th i s  c h ap te r.

2 5 . 3 . 1 . 2    Vau l ts  s h al l  b e  c o n s tr u c te d  a n d  l i s te d  i n  a c c o r d a n c e
wi th  U L  2 2 4 5 ,  Below-Grade Vaults for Flammable Liquid Storage
Tanks.

2 5 . 3 . 1 . 3    E x c e p t as  modifed  b y th e  p r o vi s i o n s  o f th i s  c h a p te r,
vau l ts  s h a l l  m e e t a l l  o th e r  ap p l i c a b l e  p r o vi s i o n s  o f th i s  c o d e .

2 5 . 3 . 1 . 4    Ta n ks  i n s ta l l e d  i n  s to r ag e  tan k vau l ts  s h al l  b e  l i s te d
fo r  ab o ve g r o u n d  u s e .

2 5 . 3 . 1 . 5    E a c h  tan k s h al l  b e  i n  i ts  o wn  vau l t a n d  s h al l  b e
c o m p l e te l y e n c l o s e d  b y th e  va u l t.

2 5 . 3 . 1 . 6    Suffcient c l e a r an c e  b e twe e n  th e  ta n k a n d  th e  vau l t
s h a l l  b e  p r o vi d e d  to  al l o w fo r  vi s u al  i n s p e c ti o n  an d  m ai n te ‐

n an c e  o f th e  tan k an d  i ts  ap p u r te n an c e s .

2 5 . 3 . 1 . 7    Backfll  s h al l  n o t b e  p e r m i tte d  ar o u n d  th e  tan k.

2 5 . 3 . 1 . 8    D i s p e n s i n g d e vi c e s  s h al l  b e  p e r m i tte d  to  b e  i n s tal l e d
o n  th e  to p s  o f vau l ts .  D i s p e n s i n g  d e vi c e s  u s e d  fo r  m o to r  fu e l s
s h a l l  b e  i n s tal l e d  i n  a c c o r d an c e  wi th  N F PA  3 0 A.

2 5 . 3 . 1 . 9    At e a c h  e n tr y p o i n t i n to  th e  vau l t,  a  wa r n i n g  s i g n
i n d i c ati n g  th e  n e e d  fo r  p r o c e d u r e s  fo r  s afe  e n tr y i n to  confned

s p ac e s  s h al l  b e  p o s te d .  E a c h  e n tr y p o i n t s h al l  b e  s e c u r e d
ag ai n s t u n au th o r i z e d  e n tr y an d  va n d al i s m .

2 5 . 3 . 2  S to rage  Tan k  Ap p u r te n an c e s .

2 5 . 3 . 2 . 1    An  ap p r o ve d  m e an s  o f overfll  p r o te c ti o n  s h a l l  b e
p r o vi d e d  fo r  th e  ta n ks  i n  th e  vau l ts .  T h e  u s e  o f b a l l  foat va l ve s
s h a l l  b e  p r o h i b i te d .

2 5 . 3 . 2 . 2    F i l l  c o n n e c ti o n s  fo r  vau l ts  i n s ta l l e d  i n s i d e  b u i l d i n g s
s h a l l  c o m p l y wi th  2 2 . 1 3 . 4 .

2 5 . 3 . 3  Vau l t Ar ran ge m e n t.

2 5 . 3 . 3 . 1    Vau l ts  s h a l l  b e  p e r m i tte d  to  b e  e i th e r  a b o ve  o r  b e l o w
gr a d e .

2 5 . 4  L o c ati o n  o f S to rage  Tan k  Vaul ts .    I n  l i e u  o f th e  s e p ar a‐
ti o n  d i s tan c e  r e q u i r e m e n ts  gi ve n  i n  S e c ti o n  2 2 . 4 ,  s e p ar a ti o n

d i s tan c e s  b e twe e n  th e  vau l t an d  a n y o f th e  fo l l o wi n g  s h al l  b e
p e r m i tte d  to  b e  r e d u c e d  to  0  ft ( 0  m ) ,  a s  m e as u r e d  fr o m  th e
o u te r  p e r i m e te r  o f th e  va u l t wa l l :

( 1 ) An y p r o p e r ty l i n e  th at i s  o r  c an  b e  b u i l t u p o n
( 2 ) T h e  n e a r  a n d  far  s i d e s  o f a  p u b l i c  way
( 3 ) T h e  n e a r e s t i m p o r tan t b u i l d i n g  o n  th e  s am e  p r o p e r ty

2 5 . 5 *  C o n s tr uc ti o n  an d  I n s tal l ati o n  o f S to rage  Tan k  Vau l ts .

2 5 . 5 . 1  C o n s tr u c ti o n  Re q u i re m e n ts .    Va u l ts  s h al l  b e  d e s i gn e d
an d  c o n s tr u c te d  i n  a c c o r d an c e  wi th  2 5 . 5 . 1 . 1  th r o u gh  2 5 . 5 . 1 . 4 .

2 5 . 5 . 1 . 1    T h e  to p  o f an  ab o ve g r ad e  vau l t th at c o n ta i n s  a  tan k
s to r i n g  C l as s  I  l i q u i d  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  o r  C l as s  I I  l i q u i d

[ 1 0 0 ° F  ( 3 7 . 8 ° C )  ≤  F P  <  1 4 0 ° F  ( 6 0 ° C ) ]  s to r e d  at a  te m p e r atu r e
ab o ve  i ts  fash  p o i n t s h a l l  b e  c o n s tr u c te d  o f n o n c o m b u s ti b l e
m a te r i al  an d  s h al l  b e  d e s i gn e d  to  b e  we ake r  th a n  th e  wal l s  o f

th e  vau l t to  e n s u r e  th a t th e  th r u s t o f an y e x p l o s i o n  o c c u r r i n g
i n s i d e  th e  vau l t i s  d i r e c te d  u p war d  b e fo r e  d e s tr u c ti ve  i n te r n al
p r e s s u r e  d e ve l o p s  wi th i n  th e  va u l t.

2 5 . 5 . 1 . 2    T h e  to p  o f an  a t- gr a d e  o r  b e l o wg r ad e  va u l t th at
c o n tai n s  a  ta n k s to r i n g C l a s s  I  l i q u i d  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  o r

C l a s s  I I  l i q u i d  [ 1 0 0 ° F  ( 3 7 . 8 ° C )  ≤  F P  <  1 4 0 ° F  ( 6 0 ° C ) ]  s to r e d  at a
te m p e r a tu r e  ab o ve  i ts  fash  p o i n t s h a l l  b e  d e s i gn e d  to  r e l i e ve  o r
c o n tai n  th e  fo r c e  o f an y e x p l o s i o n  o c c u r r i n g  i n s i d e  th e  va u l t.

2 5 . 5 . 1 . 3    Ad j ac e n t vau l ts  s h al l  b e  p e r m i tte d  to  s h a r e  a  c o m m o n
wal l .

2 5 . 5 . 1 . 4    Wh e r e  r e q u i r e d ,  th e  va u l t s h al l  b e  wi n d  an d  e a r th ‐
q u ake  r e s i s ta n t,  i n  ac c o r d a n c e  wi th  r e c o gn i z e d  e n gi n e e r i n g
s tan d ar d s .
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2 5 . 5 . 2  I n s tal l ati o n  Re q u i re m e n ts .    S to r ag e  tan k va u l ts  s h al l  b e
i n s ta l l e d  i n  a c c o r d a n c e  wi th  th e  r e q u i r e m e n ts  o f 2 5 . 5 . 2 . 1  an d

2 5 . 5 . 2 . 2 .

2 5 . 5 . 2 . 1    E a c h  vau l t a n d  i ts  ta n k s h al l  b e  a n c h o r e d  to  r e s i s t
u p l i fti n g b y g r o u n d wate r  o r  fooding,  i n c l u d i n g wh e n  th e  tan k
i s  e m p ty.

2 5 . 5 . 2 . 2    Vau l ts  th at ar e  n o t r e s i s ta n t to  d am ag e  fr o m  th e
i m p a c t o f a  m o to r  ve h i c l e  s h a l l  b e  p r o te c te d  b y c o l l i s i o n  b ar r i ‐

e r s .

2 5 . 6  Fi re  P ro te c ti o n  fo r S to rage  Tan k Vaul ts .    E a c h  va u l t s h a l l
b e  p r o vi d e d  wi th  m e an s  to  ad m i t a  fre  s u p p r e s s i o n  ag e n t.

2 5 . 7  E m e rge n c y C o n tro l s  fo r S to rage  Tan k Vau l ts .  ( Re s e r ve d )

2 5 . 8  E l e c tri c al  S ys te m s  fo r S to rage  Tan k  Vau l ts .

2 5 . 8 . 1    I n s tal l a ti o n  o f e l e c tr i c a l  u ti l i z ati o n  e q u i p m e n t an d
wi r i n g  s h al l  m e e t th e  r e q u i r e m e n ts  o f C h a p te r   7 .

2 5 . 8 . 2    C h a p te r   7  s h al l  b e  u s e d  to  d e te r m i n e  th e  e x te n t o f c l a s ‐
sifed  l o c a ti o n s  fo r  th e  p u r p o s e  o f i n s tal l ati o n  o f e l e c tr i c al

e q u i p m e n t.

2 5 . 9  C o n tai n m e n t,  D rai n age ,  an d  S p i l l  C o n tro l  fo r S to rage
Tan k  Vau l ts .

2 5 . 9 . 1    M e a n s  s h al l  b e  p r o vi d e d  to  r e c o ve r  l i q u i d  fr o m  th e
va u l t.

2 5 . 9 . 2    I f a  p u m p  i s  u s e d  to  m e e t th i s  r e q u i r e m e n t,  th e  p u m p
s h a l l  n o t b e  p e r m a n e n tl y i n s tal l e d  i n  th e  vau l t.

2 5 . 9 . 3    E l e c tr i c - p o we r e d  p o r tab l e  p u m p s  s h al l  b e  a p p r o ve d  fo r
u s e  i n  C l as s   I ,  D i vi s i o n  1  l o c ati o n s ,  a s  defned  i n  NFPA  70.

2 5 . 1 0  Ve n ti l ati o n  S ys te m s  fo r S to rage  Tan k  Vau l ts .

2 5 . 1 0 . 1    Vau l ts  th a t c o n tai n  tan ks  s to r i n g C l as s  I  l i q u i d s  [ F P  <
1 0 0 ° F  ( 3 7 . 8 ° C ) ]  s h al l  b e  ve n ti l ate d  a t a  r ate  o f n o t l e s s  th a n

1  c fm / ft2  o f foor  ar e a ( 0 . 3  m 3 / m i n / m 2 ) ,  b u t n o t l e s s  th an
1 5 0   c fm  ( 4   m 3 / m i n ) .

2 5 . 1 0 . 2    S u c h  ve n ti l ati o n  s h al l  o p e r a te  c o n ti n u o u s l y o r  s h al l  b e
d e s i g n e d  to  o p e r a te  u p o n  a c ti vati o n  o f a vap o r  a n d  l i q u i d

d e te c ti o n  s ys te m .

2 5 . 1 0 . 3    F a i l u re  o f th e  e x h a u s t airfow s h al l  a u to m a ti c al l y s h u t
d o wn  th e  d i s p e n s i n g  s ys te m .

2 5 . 1 0 . 4    T h e  e x h au s t s ys te m  s h al l  b e  d e s i g n e d  to  p r o vi d e  ai r
m o ve m e n t ac ro s s  a l l  p ar ts  o f th e  vau l t foor.

2 5 . 1 0 . 5    S u p p l y an d  e x h au s t d u c ts  s h al l  e x te n d  to  wi th i n  3  i n .
( 7 5   m m ) ,  b u t n o t m o r e  th an  1 2   i n .  ( 3 0 0   m m )  o f th e  foor.

2 5 . 1 0 . 6    T h e  e x h au s t s ys te m  s h a l l  b e  i n s ta l l e d  i n  ac c o r d a n c e
wi th  th e  p r o vi s i o n s  o f N F PA  9 1 .

2 5 . 1 1  Re s e r ve d .

Δ 2 5 . 1 2  E x p l o s i o n  C o n tro l .    T h e  e x te n t o f r e q u i r e d  e x p l o s i o n
c o n tr o l  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  6 . 4 . 1 . 2 . 3 .

2 5 . 1 3  Ve n ts  fo r Tan k s  I n s i d e  S to rage  Tan k Vau l ts .

2 5 . 1 3 . 1    Ve n t p i p e s  th at a r e  p r o vi d e d  fo r  n o r m al  tan k ve n ti n g
s h a l l  te r m i n a te  o u ts i d e  th e  vau l t an d  at l e a s t 1 2  ft ( 3 . 6  m )
ab o ve  g r o u n d  l e ve l  a n d  s h al l  m e e t th e  r e q u i r e m e n ts  o f 2 7 . 8 . 1 .

2 5 . 1 3 . 2    E m e r ge n c y ve n ts  s h al l  b e  vap o r ti g h t an d  s h a l l  b e
p e r m i tte d  to  d i s c h a r ge  i n s i d e  th e  vau l t.  L o n g- b o l t m an h o l e

c o ve r s  s h al l  n o t b e  p e r m i tte d  fo r  th i s  p u r p o s e .

2 5 . 1 4  Tan k  O p e n i n gs  O th e r th an  Ve n ts  fo r Tan ks  I n s i d e  S to r‐
age  Tan k Vau l ts .  ( Re s e r ve d )

2 5 . 1 5  D e te c ti o n  an d  Al ar m  S ys te m s  fo r S to rage  Tan k  Vau l ts .

2 5 . 1 5 . 1    E ac h  vau l t s h al l  b e  p r o vi d e d  wi th  a n  ap p r o ve d  vap o r
an d  l i q u i d  d e te c ti o n  s ys te m  th a t i s  e q u i p p e d  wi th  o n -s i te  au d i ‐
b l e  an d  vi s u a l  wa r n i n g  d e vi c e s  wi th  b atte r y b a c ku p .

2 5 . 1 5 . 2    T h e  va p o r  d e te c ti o n  s ys te m  s h al l  s o u n d  an  al a r m
wh e n  th e  s ys te m  d e te c ts  vap o r s  th at r e ac h  o r  e x c e e d  2 5  p e r c e n t

o f th e  l o we r  fammable  l i m i t o f th e  l i q u i d  s to r e d .

2 5 . 1 5 . 3    Va p o r  d e te c to r s  s h al l  b e  l o c a te d  n o  h i g h e r  th a n  1 2  i n .
( 3 0 0   m m )  ab o ve  th e  l o we s t p o i n t i n  th e  va u l t.

2 5 . 1 5 . 4    T h e  l i q u i d  d e te c ti o n  s ys te m  s h al l  s o u n d  an  al a r m
u p o n  d e te c ti o n  o f a n y l i q u i d ,  i n c l u d i n g  wate r.

2 5 . 1 5 . 5    L i q u i d  d e te c to r s  s h a l l  b e  l o c a te d  i n  a c c o r d an c e  wi th
th e  m an u fac tu r e r ’ s  i n s tr u c ti o n s .

2 5 . 1 5 . 6    Ac ti vati o n  o f e i th e r  th e  va p o r  d e te c ti o n  s ys te m  o r  th e
l i q u i d  d e te c ti o n  s ys te m  s h al l  c a u s e  a  s i g n al  to  b e  s o u n d e d  at an

ap p r o ve d ,  c o n s ta n tl y a tte n d e d  l o c a ti o n  wi th i n  th e  fac i l i ty s e r v‐
i n g  th e  ta n ks  o r  at a n  ap p r o ve d  l o c a ti o n .

2 5 . 1 6  I n s p e c ti o n  an d  M ai n te n an c e  o f S to rage  Tan k Vau l ts  an d
E q u i p m e n t.    Vau l ts  a n d  th e i r  r e q u i r e d  e q u i p m e n t s h al l  b e
m a i n tai n e d  i n  ac c o r d a n c e  wi th  th e  r e q u i r e m e n ts  o f th i s  c h a p ‐

te r.

Δ C h ap te r  2 6       P e tro l e u m  P ro d u c ti o n  S i te s

N 2 6 . 1  S c o p e .

N 2 6 . 1 . 1 *    T h i s  c h a p te r  s h al l  ap p l y to  s i te s  c o n tai n i n g  we l l s  o r
as s o c i ate d  s u p p o r t e q u i p m e n t an d  p r o c e s s e s  i n vo l ve d  i n  th e
e x tr ac ti o n ,  s e p ar ati o n ,  an d  s to r ag e  o f p r o d u c ti o n  fuid.

N 2 6 . 1 . 2    E x c e p t as  modifed  b y th i s  c h a p te r,  al l  o th e r  r e q u i r e ‐
m e n ts  o f N F PA 3 0  s h al l  ap p l y.

N 2 6 . 2 *  Defnitions  Specifc  to  C h ap te r 2 6 .    F o r  th i s  c h a p te r,  th e
te r m s  i n  th i s  s e c ti o n  s h a l l  h a ve  th e  defnitions  gi ve n .

N 2 6 . 2 . 1  P ro d u c e d  O i l .    O i l  d e r i ve d  fr o m  p r o d u c ti o n  fuid  afte r
o th e r  c o m p o n e n ts  o f th e  p r o d u c ti o n  fuid  m i x tu r e  h ave  b e e n

s e p ar ate d .

N 2 6 . 2 . 2  P ro d u c e d  Wate r.    Wa te r  th at h a s  b e e n  m o s tl y s e p ar a te d
fr o m  o th e r  p r o d u c ti o n  fuid  c o m p o n e n ts  b u t i s  e x p e c te d  to
r e tai n  r e s i d u al  h yd r o c ar b o n s .

N 2 6 . 2 . 3  P ro d u c ti o n  Fl u i d .    T h e  fuid  m i x tu r e  o f o i l ,  ga s ,  wate r,
a n d  an y o th e r  c o m p o n e n ts  th a t a r e  e x tr ac te d  fr o m  a we l l .

N 2 6 . 3  Tan k  D e s i gn  S tan d ard s .    I n  a d d i ti o n  to  th e  ta n k typ e s
r e c o g n i z e d  b y 2 1 . 4 . 2 ,  th e  fo l l o wi n g  d e s i gn  s ta n d a r d s  s h al l  b e

p e r m i tte d  i n  ap p l i c ati o n s  specifcally al l o we d  b y 2 6 . 3 . 1  an d
2 6 . 3 . 2 :

( 1 ) AP I  Specifcation  1 2 B ,  Bolted Tanks for Storage of Production
Liquids

( 2 ) AP I  Specifcation  1 2 D ,  Field Welded Tanks for Storage of
Production Liquids



F L AM M AB L E  AN D  C O M B U S T I B L E  L I QU I D S  C O D E3 0 - 1 1 0

2 0 2 4  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 ) AP I  Specifcation  1 2 F,  Shop Welded Tanks for Storage of
Production Liquids

( 4 ) AP I  Specifcation  1 2 P,  Specifcation for Fiberglass Reinforced
Plastic Tanks

N 2 6 . 3 . 1  P ro d u c e d - O i l  S to rage  Tan k s .    P r o d u c e d - o i l  s to r ag e
ta n ks  s h al l  c o m p l y wi th  2 1 . 4 . 2 ,  AP I  Specifcation  1 2 B ,  Bolted
Tanks for Storage of Production Liquids;  AP I  Specifcation  1 2 D ,
Field Welded Tanks for Storage of Production Liquids;  o r  AP I  Specif‐
cation  1 2 F,  Shop Welded Tanks for Storage of Production Liquids.

N 2 6 . 3 . 2  P ro d u c e d - Wate r S to rage  Tan k s .    P r o d u c e d -wa te r  s to r ‐
ag e  tan ks  s h al l  c o m p l y wi th  2 1 . 4 . 2 ,  AP I  Specifcation  1 2 B ,  Bolted
Tanks for Storage of Production Liquids;  AP I  Specifcation  1 2 D ,
Field Welded Tanks for Storage of Production Liquids;  AP I  Specifca‐
tion  1 2 F,  Shop Welded Tanks for Storage of Production Liquids;  o r
AP I  Specifcation  1 2 P,  Specifcation for Fiberglass Reinforced Plastic
Tanks.

N 2 6 . 4 *  Identifcation  fo r E m e rge n c y Re s p o n d e rs .    T h e  tan k
m a r ki n g r e q u i r e d  b y 2 1 . 7 . 2 . 1  s h al l  i n c l u d e  a  fammability
h a z a r d  o f “ 3 ”  fo r  production-fuid  s to r ag e  tan ks ,  p r o d u c e d -o i l
s to r ag e  ta n ks ,  an d  p r o d u c e d - wate r  s to r ag e  ta n ks .

N 2 6 . 5  E m e rge n c y Ve n ti n g.    U n l e s s  a p r o d u c e d -o i l  s to r ag e  ta n k
i s  i n  a  r e m o te  l o c ati o n ,  a s  defned  i n  AP I  S tan d ar d  1 2 R1 ,  Instal‐
lation,  Operation,  Maintenance,  Inspection,  and Repair of Tanks in
Production Service,  i t s h al l  b e  p r o vi d e d  wi th  e m e r g e n c y r e l i e f
ve n ti n g  i n  ac c o r d an c e  wi th  C h a p te r   2 2 .

N 2 6 . 6  O p e rati o n  an d  M ai n te n an c e .    Al l  tan ks  s h al l  b e  o p e r a te d ,
i n s p e c te d ,  a n d  m a i n tai n e d  i n  ac c o r d an c e  wi th  AP I  S tan d ar d
1 2 R1 ,  Installation,  Operation,  Maintenance,  Inspection,  and Repair
of Tanks in Production Service.

N 2 6 . 7  Overfll  P ro te c ti o n  Re q u i re m e n ts .    Overfll  p r o te c ti o n
re q u i r e m e n ts  s h al l  b e  a s  specifed  i n  C h ap te r s  2 1  an d  2 2 .

N 2 6 . 8 *  S e c u ri ty.    S e c u r i ty m e as u r e s  s h a l l  b e  i n  a c c o r d an c e  wi th
AP I  1 2 R1 ,  Installation,  Operation,  Maintenance,  Inspection,  and
Repair of Tanks in Production Service.

C h ap te r  2 7       P i p i n g S ys te m s

2 7 . 1  S c o p e .

2 7 . 1 . 1    T h i s  c h a p te r  s h a l l  ap p l y to  th e  d e s i g n ,  i n s ta l l a ti o n ,  te s t‐
i n g ,  o p e r ati o n ,  an d  m a i n te n an c e  o f p i p i n g  s ys te m s  fo r  l i q u i d s
o r  fammable  vap o r s .  S u c h  p i p i n g  s ys te m s  s h a l l  i n c l u d e ,  b u t n o t
b e  l i m i te d  to ,  p i p e ,  tu b i n g ,  fanges,  b o l ti n g ,  ga s ke ts ,  va l ve s ,
fttings,  fexible  c o n n e c to r s ;  th e  p r e s s u r e -c o n tai n i n g p ar ts  o f
o th e r  c o m p o n e n ts  i n c l u d i n g ,  b u t n o t l i m i te d  to ,  e x p a n s i o n
j o i n ts  a n d  s tr ai n e r s ;  an d  d e vi c e s  th at s e r ve  s u c h  p u r p o s e s  a s
m i x i n g,  s e p a r ati n g ,  s n u b b i n g ,  d i s tr i b u ti n g ,  m e te r i n g,  c o n tr o l  o f
fow,  o r  s e c o n d ar y c o n tai n m e n t p i p i n g .

2 7 . 1 . 2    T h i s  c h a p te r  s h a l l  n o t a p p l y to  an y o f th e  fo l l o wi n g:

( 1 ) Tu b i n g o r  c a s i n g  o n  an y o i l  o r  g as  we l l s  an d  a n y p i p i n g
c o n n e c te d  d i r e c tl y th e r e to

( 2 ) M o to r  ve h i c l e s ,  ai r c r aft,  b o a ts ,  o r  p i p i n g th a t i s  i n te g r al  to
a  s tati o n a r y e n gi n e  a s s e m b l y

( 3 ) P i p i n g  wi th i n  th e  s c o p e  o f a n y a p p l i c a b l e  b o i l e r  a n d  p r e s ‐
s u r e  ve s s e l  c o d e

2 7 . 2  Defnitions  Specifc  to  C h ap te r 2 7 .    F o r  th e  p u r p o s e  o f
th i s  c h ap te r,  te r m s  i n  th i s  s e c ti o n  s h al l  b e  h ave  th e  defnitions
gi ve n .

2 7 . 2 . 1  C o r ro s i o n  P ro te c ti o n .    A m e a n s  to  l e s s e n  o r  p r e ve n t th e
d e te r i o r ati o n  o f th e  p i p i n g s ys te m  fr o m  e x p o s u r e  to  i ts

c o n te n ts  o r  i ts  e n vi r o n m e n t.

2 7 . 2 . 2  Fl e x i b l e  C o n n e c to r.    A c o n n e c ti o n  j o i n t i n  a  p i p i n g
s ys te m  th a t al l o ws  d i ffe r e n ti a l  m o ve m e n t o f th e  p i p i n g  s ys te m

a n d  l i m i ts  s ys te m  s tr e s s  a n d  m e c h an i c a l  d a m a ge .

2 7 . 2 . 3  L e ak.    An  u n i n te n d e d  r e l e as e  o f i g n i ti b l e  (fammable
o r  c o m b u s ti b l e )  l i q u i d  o r  vap o r  fr o m  th e  p i p i n g s ys te m  d u e  to
fai l u r e  o f th e  p i p i n g s ys te m .

2 7 . 2 . 4  L o w M e l ti n g P o i n t M ate ri al s .    M ate r i a l s  th a t m e l t a t a
l o w te m p e r atu r e ,  i n c l u d i n g b u t n o t l i m i te d  to  al u m i n u m ,

c o p p e r,  o r  b r as s ;  m ate r i a l s  th a t s o fte n  o n  fre  e x p o s u r e ,  s u c h  a s
p l a s ti c s ;  o r  n o n d u c ti l e  m ate r i al s ,  s u c h  as  c as t i r o n .

2 7 . 2 . 5 *  S e c o n d ar y C o n tai n m e n t P i p i n g.    A p i p i n g  s ys te m  th at
i s  e x te r n al  to  an d  s e p ar a te  fr o m  th e  p r i m ar y p i p i n g s ys te m  th at
c a n  b e  te s te d  a n d  m o n i to r e d  fo r  l e aks .

2 7 . 3  G e n e ral  Re q u i re m e n ts .

2 7 . 3 . 1  P e r fo r m an c e  S tan d ard s .

2 7 . 3 . 1 . 1    T h e  d e s i g n ,  fa b r i c ati o n ,  as s e m b l y,  te s t,  an d  i n s p e c ti o n
o f p i p i n g  s ys te m s  s h a l l  b e  s u i ta b l e  fo r  th e  wo r ki n g  p r e s s u r e s
a n d  s tr u c tu r al  s tr e s s e s  to  b e  e n c o u n te r e d  b y th e  p i p i n g s ys te m .

2 7 . 3 . 1 . 2    C o m p l i an c e  wi th  AS M E  B 3 1 . 1 ,  Power Piping;  AS M E
B 3 1 . 3 ,  Process Piping;  o r  AS M E  B 3 1 . 4 ,  Pipeline Transportation

Systems for Liquids and Slurries,  an d  th e  p r o vi s i o n s  o f th i s  c h a p te r
s h a l l  b e  c o n s i d e r e d  prima facie e vi d e n c e  o f c o m p l i an c e  wi th  th e
fo r e go i n g p r o vi s i o n s .

2 7 . 3 . 2  T i gh tn e s s  o f P i p i n g.    P i p i n g s ys te m s  s h al l  b e  m a i n ‐
tai n e d  l i q u i d ti g h t.  A p i p i n g s ys te m  th at h as  l e aks  th a t c o n s ti tu te

a h az ar d  s h al l  b e  r e p a i r e d  i n  a m a n n e r  ac c e p tab 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 ,  o r  i t s h a l l  b e  e m p ti e d  o f l i q u i d ,
vap o r  fr e e d ,  an d  n o  l o n g e r  b e  u s e d .

2 7 . 4  M ate ri al s  o f C o n s tr u c ti o n  fo r P i p i n g S ys te m s .

2 7 . 4 . 1  M ate ri al s  Specifcations.    P i p e ,  val ve s ,  fau c e ts ,
c o u p l i n gs ,  fexible  c o n n e c to r s ,  fttings,  an d  o th e r  p r e s s u r e -

c o n tai n i n g  p ar ts  s h al l  m e e t th e  m a te r i al  specifcations  an d
p r e s s u r e  an d  te m p e r atu r e  l i m i tati o n s  o f AS M E  B 3 1 . 1 ,  Power
Piping;  AS M E  B 3 1 . 3 ,  Process Piping;  o r  AS M E  B 3 1 . 4 ,  Pipeline

Transportation Systems for Liquids and Slurries,  e x c e p t a s  p r o vi d e d
fo r  i n  2 7 . 4 . 2 ,  2 7 . 4 . 3 ,  2 7 . 4 . 4 ,  an d  2 7 . 4 . 7 .

2 7 . 4 . 2  D u c ti l e  I ro n .    D u c ti l e  ( n o d u l a r )  i r o n  s h al l  m e e t th e
specifcations  o f AS T M  A3 9 5 / A3 9 5 M ,  Standard Specifcation for
Ferritic Ductile Iron Pressure-Retaining Castings for Use at Elevated

Temperatures.

2 7 . 4 . 3  M ate ri al s  o f C o n s tr u c ti o n  fo r Val ve s .    Va l ve s  at s to r a ge
ta n ks ,  as  r e q u i r e d  b y S e c ti o n s  2 2 . 1 3  a n d  2 4 . 1 4 ,  an d  th e i r

c o n n e c ti o n s  to  th e  ta n k s h a l l  b e  o f s te e l  o r  d u c ti l e  i r o n ,  e x c e p t
a s  p r o vi d e d  fo r  i n  2 7 . 4 . 3 . 1 ,  2 7 . 4 . 3 . 2 ,  o r  2 7 . 4 . 4 .

2 7 . 4 . 3 . 1    Val ve s  at s to r ag e  tan ks  s h al l  b e  p e r m i tte d  to  b e  o th e r
th an  s te e l  o r  d u c ti l e  i r o n  wh e r e  th e  c h e m i c al  c h a r ac te r i s ti c s  o f

th e  l i q u i d  s to r e d  ar e  n o t c o m p ati b l e  wi th  s te e l  o r  wh e r e  th e
val ve s  ar e  i n s tal l e d  i n te r n a l l y to  th e  ta n k.

2 7 . 4 . 3 . 2 *    Va l ve s  i n s ta l l e d  e x te r n a l l y to  th e  tan k s h al l  b e
p e r m i tte d  to  b e  o th e r  th a n  s te e l  o r  d u c ti l e  i r o n  i f th e  m a te r i al
o f c o n s tr u c ti o n  h as  a d u c ti l i ty an d  m e l ti n g p o i n t c o m p a r ab l e  to

s te e l  o r  d u c ti l e  i r o n  an d  i s  c ap a b l e  o f wi th s ta n d i n g  th e  s tr e s s e s
a n d  te m p e r a tu r e s  i n vo l ve d  i n  fre  e x p o s u r e  o r  th e  val ve s  ar e
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o th e r wi s e  p r o te c te d  fr o m  fre  e x p o s u r e s ,  s u c h  as  b y m a te r i al s
h avi n g  a  fre  r e s i s tan c e  r ati n g  o f n o t l e s s  th an  2   h o u r s .

2 7 . 4 . 3 . 3    C as t i r o n ,  b r a s s ,  c o p p e r,  al u m i n u m ,  m a l l e ab l e  i r o n ,
an d  s i m i l ar  m a te r i al s  s h al l  b e  p e r m i tte d  to  b e  u s e d  o n  tan ks
d e s c r i b e d  i n  2 2 . 4 . 2 . 1 . 1  o r  o n  ta n ks  s to r i n g  C l as s  I I I B  l i q u i d s
[fash  p o i n t ≥  2 0 0 ° F  ( 9 3 ° C ) ]  wh e r e  th e  tan ks  ar e  l o c ate d

o u td o o r s  a n d  n o t wi th i n  a d i ke d  ar e a  o r  d r ai n ag e  p ath  o f a
ta n k s to r i n g  a C l a s s  I ,  C l as s  I I ,  o r  C l as s  I I I A l i q u i d  [ F P  <  2 0 0 ° F

( 9 3 ° C ) ] .

2 7 . 4 . 4  L o w M e l ti n g P o i n t M ate ri al s .

2 7 . 4 . 4 . 1    L o w m e l ti n g p o i n t m ate r i a l s ,  as  defned  i n  2 7 . 2 . 4 ,
s h a l l  b e  c o m p a ti b l e  wi th  th e  i gn i ti b l e  (fammable  o r  c o m b u s ti ‐

b l e )  l i q u i d s  b e i n g  h a n d l e d  an d  s h al l  b e  u s e d  wi th i n  th e  p r e s ‐
s u r e  an d  te m p e r a tu r e  l i m i ta ti o n s  o f AS M E  B 3 1 . 1 ,  Power Piping;

AS M E  B 3 1 . 3 ,  Process Piping;  o r  AS M E  B 3 1 . 4 ,  Pipeline Transporta‐
tion Systems for Liquids and Slurries.

2 7 . 4 . 4 . 2    L o w m e l ti n g  p o i n t m ate r i a l s  s h al l  n o t b e  u s e d  as  p a r t
o f a tan k' s  n o r m a l  o r  e m e r g e n c y ve n t p i p i n g.

2 7 . 4 . 4 . 3    L o w m e l ti n g p o i n t m a te r i al s  s h a l l  b e  p e r m i tte d  to  b e
u s e d  u n d e r gr o u n d .

2 7 . 4 . 4 . 4    L o w m e l ti n g p o i n t m a te r i al s  s h a l l  b e  p e r m i tte d  to  b e
u s e d  o u td o o r s  ab o ve g r o u n d ,  o u ts i d e  a  d i ke ,  o u ts i d e  a r e m o te
i m p o u n d i n g  ar e a ,  o r  i n s i d e  b u i l d i n g s ,  p r o vi d e d  th e y m e e t o n e

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

( 1 ) T h e y ar e  r e s i s ta n t to  d am ag e  b y fre.
( 2 ) T h e y ar e  l o c ate d  s o  th a t an y l e a ka ge  r e s u l ti n g  fr o m  fai l ‐

u r e  wi l l  n o t e x p o s e  p e r s o n s ,  i m p o r tan t b u i l d i n g s ,  tan ks ,
o r  s tr u c tu r e s .

( 3 ) T h e y ar e  l o c a te d  wh e r e  l e a ka ge  c an  b e  c o n tr o l l e d  b y
o p e r ati o n  o f o n e  o r  m o r e  ac c e s s i b l e ,  r e m o te l y l o c a te d

val ve s .
( 4 ) * T h e y a r e  i n c l u d e d  i n  va l ve s  o r  p i p i n g c o m p o n e n ts

c o n n e c te d  to  an  ab o ve g r o u n d  s e c o n d ar y c o n ta i n m e n t
ta n k a n d  l o c a te d  ab o ve  th e  ta n k a n d  wi th i n  te n  fe e t o f a
th e r m al l y a c ti vate d  fre  val ve  th a t i s  u p s tr e am  o f th e  l o w

m e l ti n g p o i n t m ate r i a l s .

2 7 . 4 . 4 . 5    L o w m e l ti n g p o i n t m a te r i al s  s h a l l  b e  p e r m i tte d  to  b e
u s e d  wi th i n  a d i ke  o r  wi th i n  a  r e m o te  i m p o u n d i n g a r e a,  p r o vi ‐

d e d  th e y m e e t o n e  o f th e  fo l l o wi n g :

( 1 ) T h e y a r e  c o n n e c te d  ab o ve  th e  n o r m a l  o p e r a ti n g l i q u i d
l e ve l  o f th e  tan k.

( 2 ) T h e y ar e  c o n n e c te d  b e l o w th e  n o r m a l  o p e r ati n g  l i q u i d
l e ve l  o f th e  tan k a n d  o n e  o f th e  fo l l o wi n g  c o n d i ti o n s  i s
m e t:

( a) T h e  s to r e d  l i q u i d  i s  a C l a s s  I I I B  l i q u i d  [ F P  ≥  2 0 0 ° F
( 9 3 ° C ) ] ,  th e  ta n k i s  l o c ate d  o u td o o r s ,  a n d  th e

p i p i n g  i s  n o t e x p o s e d  to  a p o te n ti a l  s p i l l  o r  l e ak o f a
C l a s s  I ,  C l as s  I I ,  o r  C l as s  I I I A l i q u i d  [ F P  <  2 0 0 ° F
( 9 3 ° C ) ] .

( b ) T h e  l o w m e l ti n g  p o i n t m ate r i al  i s  p r o te c te d  fr o m
fre  e x p o s u r e ,  s u c h  a s  b y u s i n g  m ate r i al s  th a t h a ve  a
fre  r e s i s tan c e  r ati n g  o f n o t l e s s  th a n  2   h o u r s .

2 7 . 4 . 4 . 6    P i p i n g  s ys te m s  o f th e s e  m a te r i al s  s h a l l  b e  d e s i g n e d
a n d  b u i l t i n  a c c o r d an c e  wi th  r e c o g n i z e d  s tan d ar d s  o f d e s i gn

fo r  th e  p ar ti c u l ar  m ate r i a l s  c h o s e n  o r  wi th  a p p r o ve d  e q u i va l e n t
s tan d ar d s  o r  s h a l l  b e  l i s te d .

2 7 . 4 . 5  L i n i n g M ate ri al s .    P i p i n g ,  val ve s ,  a n d  fttings  s h al l  b e
p e r m i tte d  to  h ave  c o m b u s ti b l e  o r  n o n c o m b u s ti b l e  l i n i n gs .

2 7 . 4 . 6  N o n m e tal l i c  P i p i n g.

2 7 . 4 . 6 . 1    P i p i n g  s ys te m s  o f n o n m e ta l l i c  m ate r i al s ,  i n c l u d i n g
p i p i n g  s ys te m s  i n c o r p o r ati n g  s e c o n d a r y c o n tai n m e n t p i p i n g ,
s h a l l  b e  d e s i gn e d  an d  b u i l t i n  a c c o r d an c e  wi th  r e c o g n i z e d

s tan d ar d s  o f d e s i g n  o r  ap p r o ve d  e q u i val e n ts  a n d  s h al l  b e  i n s tal ‐
l e d  i n  a c c o r d a n c e  wi th  2 7 . 4 . 4 .

2 7 . 4 . 6 . 2    N o n m e tal l i c  p i p i n g  s h a l l  b e  b u i l t an d  u s e d  wi th i n  th e
s c o p e  o f th e i r  ap p r o va l s  o r  wi th i n  th e  s c o p e  o f U L  9 7 1 ,  Nonme‐
tallic Underground Piping for Flammable Liquids.

2 7 . 4 . 6 . 3    N o n m e tal l i c  p i p i n g s ys te m s  a n d  c o m p o n e n ts  s h a l l  b e
i n s ta l l e d  i n  ac c o r d an c e  wi th  m an u fa c tu r e r ' s  i n s tr u c ti o n s .

2 7 . 4 . 7  M e tal l i c / N o n m e tal l i c  C o m p o s i te  P i p i n g.

2 7 . 4 . 7 . 1    U n d e r g r o u n d  m e tal l i c / n o n m e tal l i c  c o m p o s i te  p i p i n g
s ys te m s  s h a l l  b e  e i th e r  l i s te d  i n  ac c o r d an c e  wi th  U L  9 7 1 A,

Metallic Underground Fuel Pipe for Flammable Liquids,  o r  b e
a p p r o ve d .

2 7 . 4 . 7 . 2    Ab o ve gr o u n d  m e tal l i c / n o n m e tal l i c  c o m p o s i te  p i p i n g
s ys te m s  s h a l l  b e  e i th e r  l i s te d  i n  ac c o r d a n c e  U L / U L C  1 3 6 9 ,
Above Ground Piping for Flammable and Combustible Liquids,  o r  b e

ap p r o ve d .

2 7 . 4 . 7 . 3    M e tal l i c / n o n m e tal l i c  c o m p o s i te  p i p i n g s ys te m s  an d
c o m p o n e n ts  s h al l  b e  i n s ta l l e d  i n  ac c o r d an c e  wi th  th e  m an u fa c ‐

tu r e r s ’  i n s tr u c ti o n s .

2 7 . 5  P i p e  J o i n ts .

2 7 . 5 . 1  T i gh tn e s s  o f P i p e  J o i n ts .

2 7 . 5 . 1 . 1    J o i n ts  s h al l  b e  m a d e  l i q u i d ti g h t an d  s h al l  b e  we l d e d ,
fanged,  th r e ad e d ,  o r  m e c h an i c a l l y atta c h e d .

2 7 . 5 . 1 . 2 *    J o i n ts  s h a l l  b e  d e s i g n e d  an d  i n s ta l l e d  s o  th at th e
m e c h an i c al  s tr e n gth  o f th e  j o i n t wi l l  n o t b e  i m p a i r e d  i f
e x p o s e d  to  a  fre.

2 7 . 5 . 1 . 3    T h r e a d e d  j o i n ts  s h a l l  b e  m a d e  wi th  a s u i tab l e  th r e ad
s e a l an t o r  l u b r i c a n t.

2 7 . 5 . 1 . 4    J o i n ts  i n  p i p i n g  s ys te m s  h an d l i n g  C l a s s  I  l i q u i d s  [ F P  <
1 0 0 ° F  ( 3 7 . 8 ° C ) ]  s h a l l  b e  we l d e d  wh e n  l o c ate d  i n  c o n c e a l e d

s p ac e s  wi th i n  b u i l d i n gs .

2 7 . 5 . 2  Fl e x i b l e  C o n n e c to rs .    F l e x i b l e  c o n n e c to r s  s h a l l  b e  l i s te d
an d  l a b e l e d  i n  a c c o r d an c e  wi th  U L  2 0 3 9 ,  Flexible Connector Pipe

for Fuels.

2 7 . 5 . 3  Fri c ti o n  J o i n ts .

2 7 . 5 . 3 . 1    P i p e  j o i n ts  d e p e n d e n t u p o n  th e  fr i c ti o n  c h ar a c te r i s ‐
ti c s  o f c o m b u s ti b l e  m a te r i al s  fo r  m e c h an i c al  c o n ti n u i ty o r
l i q u i d ti g h tn e s s  o f p i p i n g  s h al l  o n l y b e  u s e d  o u ts i d e  o f b u i l d i n g s

ab o ve  gr o u n d ,  e x c e p t a s  p r o vi d e d  fo r  i n  2 7 . 5 . 3 . 3 ,  o r  b e l o w
g r o u n d .

2 7 . 5 . 3 . 2    Wh e r e  s u c h  j o i n ts  ar e  u s e d  a b o ve g r o u n d ,  e i th e r  th e
p i p i n g  s h al l  b e  s e c u r e d  to  p r e ve n t d i s e n g ag e m e n t a t th e  ftting
o r  th e  p i p i n g  s ys te m  s h al l  b e  s o  d e s i g n e d  th at a n y s p i l l  o r  l e a k

r e s u l ti n g  fr o m  d i s e n ga ge m e n t wi l l  n o t e x p o s e  p e r s o n s ,  i m p o r ‐
tan t b u i l d i n gs ,  o r  s tr u c tu r e s  a n d  c an  b e  c o n tr o l l e d  b y r e m o te
val ve s .
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2 7 . 5 . 3 . 3    P i p e  j o i n ts  d e p e n d e n t o n  th e  fr i c ti o n  c h a r ac te r i s ti c s
o f th e i r  c o m p o n e n ts  s h a l l  b e  p e r m i tte d  to  b e  u s e d  i n s i d e  b u i l d ‐
i n g s  p r o vi d e d  b o th  o f th e  fo l l o wi n g  ar e  m e t:

( 1 ) T h e y ar e  l o c a te d  wh e r e  l e a ka ge  c an  b e  c o n tr o l l e d  b y
o p e r ati o n  o f a n  a c c e s s i b l e ,  r e m o te l y l o c ate d  va l ve  th at i s
o u ts i d e  th e  fre  r i s k ar e a.

( 2 ) T h e  m e c h an i c a l  s tr e n g th  a n d  l i q u i d ti gh tn e s s  o f th e  j o i n t
i s  n o t d e p e n d e n t o n  th e  r e s i l i e n c y o f a  c o m b u s ti b l e  m a te ‐
r i al  o r  c o m p o n e n t.

2 7 . 6  I n s tal l ati o n  o f P i p i n g S ys te m s .

2 7 . 6 . 1  G e n e ral  Re q u i re m e n ts .    P i p i n g  s ys te m s  s h a l l  b e  s u p p o r ‐
te d  an d  p r o te c te d  ag ai n s t p h ys i c a l  d a m ag e ,  i n c l u d i n g  d a m a ge
fr o m  s tr e s s e s  ar i s i n g fr o m  s e ttl e m e n t,  vi b r a ti o n ,  e x p an s i o n ,  o r
c o n tr ac ti o n .  T h e  i n s tal l a ti o n  o f n o n m e tal l i c  p i p i n g s h a l l  b e  i n
ac c o r d an c e  wi th  th e  m an u fa c tu r e r ’ s  i n s tr u c ti o n s .

2 7 . 6 . 2 *  L o ad - B e ari n g S u p p o r ts .    L o a d -b e ar i n g p i p i n g
s u p p o r ts  th a t ar e  l o c a te d  i n  ar e as  wi th  a h i gh  fre  e x p o s u r e  r i s k
s h a l l  b e  p r o te c te d  b y o n e  o r  m o r e  o f th e  fo l l o wi n g :

( 1 ) D r ai n a ge  to  a s a fe  l o c ati o n  to  p r e ve n t i g n i ti b l e  (famma‐
ble  o r  c o m b u s ti b l e )  l i q u i d  fr o m  ac c u m u l ati n g  u n d e r

p i p e ways  (see also,  Section  6. 1 2)
( 2 ) F i r e -r e s i s ti ve  c o n s tr u c ti o n
( 3 ) F i r e -r e s i s tan t p r o te c ti ve  c o a ti n gs  o r  s ys te m s
( 4 ) Wate r  s p r a y s ys te m s  d e s i g n e d  an d  i n s tal l e d  i n  a c c o r d a n c e

wi th  N F PA  1 5
( 5 ) O th e r  a l te r n ate  m e a n s  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

2 7 . 6 . 3  P i p e  P e n e trati o n s .    P i p i n g th at p as s e s  th r o u g h  o r  p i e r ‐
c e s  a d i ke  wa l l  o r  th e  wal l  o f a s tr u c tu r e  s h a l l  b e  d e s i g n e d  to
p r e ve n t d a m ag i n g  s tr e s s e s  an d  l e akag e  d u e  to  s e ttl e m e n t o r  fre
e x p o s u r e .

2 7 . 6 . 4 *  C o r ro s i o n  P ro te c ti o n .    Ab o ve gr o u n d  p i p i n g s ys te m s
th a t a r e  s u b j e c t to  e x te r n al  c o r r o s i o n  s h a l l  b e  s u i ta b l y p r o te c ‐
te d .  U n d e r gr o u n d  p i p i n g  s ys te m s  s h al l  b e  p r o te c te d  a ga i n s t
c o r r o s i o n  i n  ac c o r d an c e  wi th  2 3 . 3 . 5 .

2 7 . 6 . 5  I n s tal l ati o n  o f U n d e rgro u n d  P i p i n g.

2 7 . 6 . 5 . 1    U n d e r g r o u n d  p i p i n g  s h a l l  b e  i n s tal l e d  o n  at l e as t
6   i n .  ( 1 5 0   m m )  o f we l l - c o m p a c te d  b e d d i n g  m ate r i al .

2 7 . 6 . 5 . 2    I n  ar e a s  s u b j e c t to  ve h i c l e  traffc,  th e  p i p e  tr e n c h
s h a l l  b e  d e e p  e n o u g h  to  p e r m i t a c o ve r  o f at l e as t 1 8  i n .
( 4 5 0   m m )  o f we l l -c o m p a c te d  backfll  m a te r i al  a n d  p a ve m e n t.

2 7 . 6 . 5 . 3    I n  p ave d  ar e a s  wh e r e  a  m i n i m u m  2  i n .  ( 5 0  m m )  o f
as p h a l t i s  u s e d ,  backfll  b e twe e n  th e  p i p e  an d  th e  as p h al t s h a l l
b e  p e r m i tte d  to  b e  r e d u c e d  to  8   i n .  ( 2 0 0   m m )  m i n i m u m .

2 7 . 6 . 5 . 4    I n  p a ve d  a r e as  wh e r e  a m i n i m u m  4  i n .  ( 1 0 0  m m )  o f
re i n fo r c e d  c o n c r e te  i s  u s e d ,  backfll  b e twe e n  th e  p i p e  an d  th e
as p h al t s h al l  b e  p e r m i tte d  to  b e  r e d u c e d  to  4  i n .  ( 1 0 0  m m )
m i n i m u m .

2 7 . 6 . 5 . 5    I n  ar e as  n o t s u b j e c t to  ve h i c l e  traffc,  th e  p i p e  tr e n c h
s h a l l  b e  d e e p  e n o u gh  to  p e r m i t a c o ve r  o f at l e as t 6  i n .
( 1 5 0   m m )  o f we l l -c o m p ac te d  backfll  m ate r i a l .

2 7 . 6 . 5 . 6    A gr e a te r  b u r i a l  d e p th  s h al l  b e  p r o vi d e d  wh e n
re q u i r e d  b y th e  m a n u fac tu r e r ’ s  i n s tr u c ti o n s  o r  wh e r e  fr o s t
c o n d i ti o n s  a r e  p r e s e n t.

2 7 . 6 . 5 . 7    P i p i n g  wi th i n  th e  s a m e  tr e n c h  s h al l  b e  s e p ar ate d
h o r i z o n tal l y b y a t l e as t two  p i p e  d i a m e te r s .  S e p ar ati o n  n e e d  n o t
e x c e e d  9   i n .  ( 2 3 0   m m ) .

2 7 . 6 . 5 . 8    Two  o r  m o r e  l e ve l s  o f p i p i n g wi th i n  th e  s a m e  tr e n c h
s h a l l  b e  s e p a r ate d  ve r ti c a l l y b y a  m i n i m u m  6  i n .  ( 1 5 0  m m )  o f

we l l -c o m p ac te d  b e d d i n g m ate r i a l .

2 7 . 6 . 6  Val ve s .

2 7 . 6 . 6 . 1    P i p i n g  s ys te m s  s h al l  c o n tai n  va l ve s  to  o p e r ate  th e
s ys te m  p r o p e r l y a n d  to  i s o l a te  th e  e q u i p m e n t i n  th e  e ve n t o f a n

e m e r g e n c y.

2 7 . 6 . 6 . 2    P i p i n g  s ys te m s  i n  c o n n e c ti o n  wi th  p u m p s  s h a l l
c o n tai n  va l ve s  to  p r o p e r l y c o n tr o l  th e  fow o f i g n i ti b l e  (famma‐
ble  o r  c o m b u s ti b l e )  l i q u i d  b o th  i n  n o r m al  o p e r a ti o n  a n d  i n  th e
e ve n t o f an  e m e r ge n c y.

2 7 . 6 . 6 . 3    E a c h  c o n n e c ti o n  to  a  p i p i n g s ys te m  b y wh i c h  e q u i p ‐
m e n t s u c h  as  ta n k c ar s ,  tan k ve h i c l e s ,  o r  m ar i n e  ve s s e l s

d i s c h ar g e s  i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s  i n to
s to r ag e  tan ks  s h a l l  b e  p r o vi d e d  wi th  a  c h e c k va l ve  fo r  a u to m a ti c
p r o te c ti o n  ag ai n s t b ac k fow i f th e  p i p i n g  ar r an g e m e n t i s  s u c h

th at backfow fr o m  th e  s ys te m  i s  p o s s i b l e .  (See also 22. 1 3. 1 . )

2 7 . 6 . 7  C o m m o n  L o ad i n g an d  U n l o ad i n g P i p i n g.    I f l o ad i n g
a n d  u n l o a d i n g i s  d o n e  th r o u g h  a c o m m o n  p i p e  s ys te m ,  a  c h e c k

va l ve  s h a l l  n o t b e  r e q u i r e d .  H o we ve r,  a n  i s o l ati o n  val ve  s h al l  b e
p r o vi d e d .  T h i s  val ve  s h al l  b e  l o c ate d  s o  th a t i t i s  ac c e s s i b l e  o r

s h a l l  b e  r e m o te l y o p e r ab l e .

2 7 . 7  Te s ti n g o f P i p i n g S ys te m s .

2 7 . 7 . 1  I n i ti al  Te s ti n g.    U n l e s s  te s te d  i n  ac c o r d a n c e  wi th  th e
a p p l i c a b l e  s e c ti o n s  o f AS M E  B 3 1 . 1 ,  Power Piping;  B 3 1 . 3 ,  Process

Piping;  o r  B 3 1 . 4 ,  Pipeline Transportation Systems for Liquids and
Slurries,  al l  p i p i n g  s h a l l  b e  te s te d  b e fo r e  b e i n g c o ve r e d ,

e n c l o s e d ,  o r  p l ac e d  i n  u s e .

2 7 . 7 . 1 . 1    Te s ti n g  s h al l  b e  d o n e  h yd r o s ta ti c al l y to  1 5 0   p e r c e n t o f
th e  m a x i m u m  an ti c i p ate d  p r e s s u r e  o f th e  s ys te m  o r  p n e u m ati ‐

c a l l y to  1 1 0  p e r c e n t o f th e  m ax i m u m  an ti c i p ate d  p r e s s u r e  o f
th e  s ys te m ,  an d  th e  te s t p r e s s u r e  s h a l l  b e  m a i n tai n e d  wh i l e  a

c o m p l e te  vi s u al  i n s p e c ti o n  o f al l  j o i n ts  an d  c o n n e c ti o n s  i s
c o n d u c te d .

2 7 . 7 . 1 . 2    I n  n o  c as e  s h al l  th e  te s t p r e s s u r e  b e  l e s s  th an  a g au ge
p r e s s u r e  o f 5  p s i  ( 3 5  kP a )  m e a s u r e d  at th e  h i gh e s t p o i n t o f th e
s ys te m ,  an d  i n  n o  c as e  s h al l  th e  te s t p r e s s u r e  b e  m ai n tai n e d  fo r

l e s s  th an  1 0   m i n u te s .

2 7 . 7 . 2  I n i ti al  Te s ti n g o f S e c o n d ar y C o n tai n m e n t P i p i n g.    T h e
i n te r s ti ti a l  s p a c e  o f s e c o n d ar y c o n ta i n m e n t–typ e  p i p i n g s h a l l

b e  te s te d  h yd r o s tati c al l y o r  wi th  ai r  p r e s s u r e  at a ga u g e  p r e s ‐
s u r e  o f 5  p s i  ( 3 5  kP a)  o r  s h al l  b e  te s te d  i n  ac c o r d a n c e  wi th  i ts

l i s ti n g  o r  wi th  th e  m a n u fac tu r e r ’ s  i n s tr u c ti o n s .

2 7 . 7 . 2 . 1    T h e  p r e s s u r e  s o u r c e  s h al l  b e  d i s c o n n e c te d  fr o m  th e
i n te r s ti ti a l  s p ac e  to  e n s u r e  th at th e  te s t i s  b e i n g c o n d u c te d  o n  a

c l o s e d  s ys te m .

2 7 . 7 . 2 . 2    T h e  p r e s s u r e  s h al l  b e  m a i n tai n e d  fo r  a  m i n i m u m  o f
1  h o u r.

2 7 . 7 . 3  Te s ti n g D u ri n g M ai n te n an c e .    E x i s ti n g p i p i n g s h al l  b e
te s te d  i n  ac c o r d an c e  wi th  th i s  s u b s e c ti o n  i f th e  p i p i n g  i s  l e a k‐
i n g .
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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 . 2 0 2 4  E d i t i o n

2 7 . 7 . 3 . 1    P i p i n g  th a t c o u l d  c o n ta i n  a C l as s  I ,  C l a s s  I I ,  o r
C l a s s  I I I A l i q u i d  [ F P  <  2 0 0 ° F  ( 9 3 ° C ) ]  o r  vap o r  s h a l l  n o t b e

te s te d  u s i n g  ai r.

2 7 . 8  Ve n t P i p i n g.    Ve n t p i p i n g  s h al l  b e  d e s i g n e d ,  c o n s tr u c te d ,
an d  i n s tal l e d  i n  ac c o r d an c e  wi th  th i s  s e c ti o n .

2 7 . 8 . 1  Ve n t P i p i n g fo r Ab o ve gro un d  S to rage  Tan k s .

2 7 . 8 . 1 . 1    Wh e r e  th e  o u tl e ts  o f ve n t p i p e s  fo r  tan ks  s to r i n g
C l a s s  I  l i q u i d s  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  ar e  ad j a c e n t to  b u i l d i n g s
o r  p u b l i c  ways ,  th e y s h al l  b e  l o c ate d  s o  th at vap o r s  ar e  r e l e as e d

a t a s afe  p o i n t o u ts i d e  o f b u i l d i n g s  a n d  n o t l e s s  th an  1 2  ft
( 3 . 6   m )  a b o ve  th e  a d j ac e n t g r o u n d  l e ve l .

2 7 . 8 . 1 . 2    Vap o r s  s h al l  b e  d i s c h a r ge d  u p war d  o r  h o r i z o n tal l y
awa y fr o m  ad j ac e n t wa l l s .

2 7 . 8 . 1 . 3    Ve n t o u tl e ts  s h a l l  b e  l o c ate d  s o  th a t va p o r s  wi l l  n o t b e
tr a p p e d  b y e a ve s  o r  o th e r  o b s tr u c ti o n s  an d  s h al l  b e  at l e as t 5  ft
( 1 . 5  m )  fr o m  b u i l d i n g  o p e n i n gs  a n d  a t l e as t 1 5  ft ( 4 . 5  m )  fr o m

p o we r e d  ve n ti l ati o n  ai r  i n take  d e vi c e s .

2 7 . 8 . 1 . 4    M a n i fo l d i n g o f ve n t p i p i n g  s h a l l  b e  p r o h i b i te d  e x c e p t
wh e r e  r e q u i r e d  fo r  s p e c i a l  p u r p o s e s  s u c h  as  va p o r  r e c o ve r y,

va p o r  c o n s e r vati o n ,  o r  a i r  p o l l u ti o n  c o n tr o l .

2 7 . 8 . 1 . 4 . 1    Wh e r e  ve n t p i p i n g  i s  m an i fo l d e d ,  p i p e  s i z e s  s h al l  b e
c a p a b l e  o f d i s c h ar g i n g ,  wi th i n  th e  p r e s s u r e  l i m i tati o n s  o f th e
s ys te m ,  th e  va p o r s  th e y ar e  r e q u i r e d  to  h a n d l e  wh e n  al l  m an i ‐

fo l d e d  ta n ks  ar e  s u b j e c t to  th e  s am e  fre  e x p o s u r e .

2 7 . 8 . 1 . 5    Ve n t p i p i n g  fo r  tan ks  s to r i n g  C l as s  I  l i q u i d s  [ F P  <
1 0 0 ° F  ( 3 7 . 8 ° C ) ]  s h al l  n o t b e  m an i fo l d e d  wi th  ve n t p i p i n g  fo r

ta n ks  s to r i n g C l as s  I I  o r  C l as s  I I I  l i q u i d s  [ F P  ≥  1 0 0 ° F  ( 3 7 . 8 ° C ) ]
u n l e s s  p o s i ti ve  m e a n s  a r e  p r o vi d e d  to  p r e ve n t th e  fo l l o wi n g :

( 1 ) Vap o r s  o f C l a s s  I  l i q u i d s  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  fr o m
e n te r i n g tan ks  s to r i n g  C l as s  I I  o r  C l a s s  I I I  l i q u i d s  [ F P  ≥

1 0 0 ° F  ( 3 7 . 8 ° C ) ]
( 2 ) C o n ta m i n ati o n
( 3 ) P o s s i b l e  c h a n ge  i n  classifcation  o f th e  l e s s  vo l ati l e  l i q u i d

2 7 . 8 . 1 . 6 *  E x te n s i o n  o f E m e rge n c y Ve n t P i p i n g.    P i p i n g  to  o r
fr o m  ap p r o ve d  e m e r g e n c y ve n ts  fo r  a tm o s p h e r i c  an d  l o w-

p r e s s u r e  tan ks  s h a l l  b e  s i z e d  to  p r o vi d e  e m e r ge n c y ve n t fows
th at l i m i t th e  b ac k p r e s s u r e  to  l e s s  th an  th e  m ax i m u m  p r e s s u r e
p e r m i tte d  b y th e  d e s i gn  o f th e  ta n k.  P i p i n g  to  o r  fr o m

ap p r o ve d  e m e r g e n c y ve n ts  fo r  p r e s s u r e  ve s s e l s  s h al l  b e  s i z e d  i n
a c c o r d an c e  wi th  th e  AS M E  Boiler and Pressure Vessel Code.  C a l c u ‐
l ati o n s  d e m o n s tr ati n g  c o m p l i a n c e  wi th  th i s  p a r ag r ap h  s h a l l

i n c l u d e  th e  s tar t-to -o p e n  p r e s s u r e  o f an  ap p r o ve d  e m e r ge n c y
ve n t d e vi c e ,  wh e r e  p r o vi d e d .

2 7 . 8 . 2  Ve n t P i p i n g fo r U n d e rgro un d  Tan k s .

2 7 . 8 . 2 . 1 *    Ve n t p i p e s  fr o m  u n d e r g r o u n d  tan ks  s to r i n g  C l as s  I
l i q u i d s  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  s h al l  b e  l o c a te d  s o  th a t th e
d i s c h ar g e  p o i n t i s  o u ts i d e  o f b u i l d i n g s ,  h i g h e r  th a n  th e  fll  p i p e
o p e n i n g ,  an d  n o t l e s s  th an  1 2  ft ( 3 . 6  m )  a b o ve  th e  ad j ac e n t

gr o u n d  l e ve l .

2 7 . 8 . 2 . 2    Ve n t p i p e  o u tl e ts  s h al l  b e  l o c a te d  a n d  d i r e c te d  s o  th a t
va p o r s  wi l l  n o t ac c u m u l ate  o r  tr ave l  to  a n  u n s afe  l o c a ti o n ,  e n te r
b u i l d i n g  o p e n i n g s ,  o r  b e  tr a p p e d  u n d e r  e ave s  a n d  s h al l  b e  at

l e as t 5  ft ( 1 . 5  m )  fr o m  b u i l d i n g  o p e n i n gs  a n d  at l e a s t 1 5  ft
( 4 . 5   m )  fr o m  p o we r e d  ve n ti l ati o n  ai r  i n ta ke  d e vi c e s .

2 7 . 8 . 2 . 3    Ve n t p i p e s  s h a l l  n o t b e  o b s tr u c te d  b y d e vi c e s  p r o vi ‐
d e d  fo r  va p o r  r e c o ve r y o r  o th e r  p u r p o s e s  u n l e s s  th e  tan k an d

as s o c i ate d  p i p i n g  an d  e q u i p m e n t ar e  o th e r wi s e  p r o te c te d  to
l i m i t b ac k-p r e s s u r e  d e ve l o p m e n t to  l e s s  th an  th e  m ax i m u m
wo r ki n g  p r e s s u r e  o f th e  ta n k an d  e q u i p m e n t b y th e  p r o vi s i o n

o f p r e s s u r e -vac u u m  ve n ts ,  r u p tu r e  d i s c s ,  o r  o th e r  ta n k-ve n ti n g
d e vi c e s  i n s tal l e d  i n  th e  tan k ve n t l i n e s .

2 7 . 8 . 2 . 4    Ve n t o u tl e ts  an d  d e vi c e s  s h a l l  b e  p r o te c te d  to  m i n i ‐
m i z e  th e  p o s s i b i l i ty o f b l o c kag e  fr o m  we ath e r,  d i r t,  o r  i n s e c t
n e s ts .

2 7 . 8 . 2 . 5    Ve n t p i p i n g  s h al l  b e  s i z e d  i n  ac c o r d an c e  wi th  Tab l e
2 3 . 6 . 2 .

2 7 . 8 . 2 . 6    Ve n t p i p e s  fr o m  tan ks  s to r i n g C l a s s  I I  o r  C l as s  I I I A
l i q u i d s  [ 1 0 0 ° F  ( 3 7 . 8 ° C )  ≤  F P  <  2 0 0 ° F  ( 9 3 ° C ) ]  s h al l  te r m i n a te

o u ts i d e  o f th e  b u i l d i n g  an d  h i gh e r  th an  th e  fll  p i p e  o p e n i n g .

2 7 . 8 . 2 . 7    Ve n t o u tl e ts  s h al l  b e  a b o ve  n o r m a l  s n o w l e ve l .

2 7 . 8 . 2 . 8    Ve n t p i p e s  s h al l  b e  p e r m i tte d  to  b e  ftted  wi th  r e tu r n
b e n d s ,  c o ar s e  s c r e e n s ,  o r  o th e r  d e vi c e s  to  m i n i m i z e  i n gr e s s  o f

fo r e i g n  m a te r i al .

2 7 . 8 . 2 . 9    Ve n t p i p e s  a n d  vap o r  r e tu r n  p i p i n g s h al l  b e  i n s tal l e d
wi th o u t s ag s  o r  tr ap s  i n  wh i c h  l i q u i d  c an  c o l l e c t.

2 7 . 8 . 2 . 1 0    C o n d e n s ate  ta n ks ,  i f u ti l i z e d ,  s h al l  b e  i n s ta l l e d  an d
m a i n tai n e d  s o  th a t b l o c ki n g  o f th e  vap o r  r e tu r n  p i p i n g  b y
l i q u i d  i s  p r e ve n te d .

2 7 . 8 . 2 . 1 1    Ve n t p i p e s  a n d  c o n d e n s ate  tan ks  s h a l l  b e  l o c a te d  s o
th at th e y wi l l  n o t b e  s u b j e c te d  to  p h ys i c a l  d a m ag e .  T h e  ta n k

e n d  o f th e  ve n t p i p e  s h a l l  e n te r  th e  tan k th r o u g h  th e  to p .

2 7 . 8 . 2 . 1 2    Wh e r e  ta n k ve n t p i p i n g  i s  m a n i fo l d e d ,  p i p e  s i z e s
s h a l l  b e  s u c h  a s  to  d i s c h ar g e ,  wi th i n  th e  p r e s s u r e  l i m i tati o n s  o f

th e  s ys te m ,  th e  va p o r s  th e y c o u l d  b e  r e q u i r e d  to  h an d l e  wh e n
m a n i fo l d e d  tan ks  ar e  flled  s i m u l ta n e o u s l y.

2 7 . 8 . 2 . 1 2 . 1    F l o at-typ e  c h e c k va l ve s  i n s tal l e d  i n  tan k o p e n i n g s
c o n n e c te d  to  m a n i fo l d e d  ve n t p i p i n g to  p r e ve n t p r o d u c t

c o n tam i n a ti o n  s h a l l  b e  p e r m i tte d  to  b e  u s e d ,  p r o vi d e d  th at th e
tan k p r e s s u r e  wi l l  n o t e x c e e d  th a t p e r m i tte d  b y 2 3 . 5 . 3 . 2  wh e n
th e  va l ve s  c l o s e .

2 7 . 8 . 2 . 1 3    Ve n t p i p i n g  fo r  ta n ks  s to r i n g  C l a s s  I  l i q u i d s  [ F P  <
1 0 0 ° F  ( 3 7 . 8 ° C ) ]  s h a l l  n o t b e  m an i fo l d e d  wi th  ve n t p i p i n g  fo r

ta n ks  s to r i n g C l as s  I I  o r  C l as s  I I I  l i q u i d s  [ F P  ≥  1 0 0 ° F  ( 3 7 . 8 ° C ) ]
u n l e s s  p o s i ti ve  m e a n s  a r e  p r o vi d e d  to  p r e ve n t th e  fo l l o wi n g:

( 1 ) Vap o r s  o f C l a s s  I  l i q u i d s  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  fr o m
e n te r i n g tan ks  s to r i n g  C l as s  I I  o r  C l a s s  I I I  l i q u i d s  [ F P  ≥
1 0 0 ° F  ( 3 7 . 8 ° C ) ]

( 2 ) C o n ta m i n ati o n
( 3 ) P o s s i b l e  c h an g e  i n  classifcation  o f th e  l e s s  vo l a ti l e  l i q u i d

2 7 . 9  B o n d i n g an d  G ro u n d i n g.    P i p i n g  s ys te m s  s h al l  b e  b o n d e d
an d  g r o u n d e d  i n  ac c o r d an c e  wi th  6 . 5 . 4 .

2 7 . 1 0 *  Identifcation  an d  M ark i n g o f P i p i n g S ys te m s .    E a c h
l o ad i n g  a n d  u n l o a d i n g r i s e r  s h al l  b e  m ar ke d  to  i d e n ti fy th e
p r o d u c t fo r  wh i c h  i t i s  to  b e  u s e d .

2 7 . 1 1  S p e c i al  Re q ui re m e n ts  fo r M ari n e  P i p i n g S ys te m s .

2 7 . 1 1 . 1    Wh e r e  p i p i n g  i s  fr o m  a foating  s tr u c tu r e  o r  p i e r,  a n
ap p r o ve d  fexible  c o n n e c to r  s h al l  b e  p e r m i tte d  b e twe e n  th e
fxed  s h o r e  p i p i n g a n d  th e  p i p i n g  o n  th e  foating  s tr u c tu r e  o r

p i e r  an d  b e twe e n  s e p a r ate  s e c ti o n s  o f th e  foating  s tr u c tu r e  to
ac c o m m o d a te  c h an g e s  i n  wate r  l e ve l .
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2 0 2 4  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 .

2 7 . 1 1 . 2    T h e  i n te r i o r  o f th e  fexible  c o n n e c to r s  s h al l  b e
c o m p a ti b l e  wi th  th e  i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )
l i q u i d  h a n d l e d .

2 7 . 1 1 . 3 *    T h e  e x te r i o r  o f th e  fexible  c o n n e c to r s  s h a l l  b e  r e s i s t‐
an t to  o r  s h i e l d e d  fr o m  s al t wa te r  an d  fr e s h  wa te r,  u l tr a vi o l e t
ra d i ati o n ,  p h ys i c a l  d a m ag e ,  a n d  d a m a ge  b y fre.

2 7 . 1 1 . 4    T h e  fexible  c o n n e c to r s  s h al l  b e  s u i tab l e  fo r  th e  i n te n ‐
d e d  p r e s s u r e s  an d  s h a l l  b e  te s te d  i n  ac c o r d a n c e  wi th
S e c ti o n   2 7 . 7 .

2 7 . 1 2  Re m o val  fro m  S e r vi c e  o f P i p i n g S ys te m s .    P i p i n g
s ys te m s  ta ke n  o u t o f s e r vi c e  o r  ab an d o n e d  s h a l l  b e  te m p o r ar i l y
o r  p e r m a n e n tl y c l o s e d  i n  a c c o r d an c e  wi th  th i s  s e c ti o n .

2 7 . 1 2 . 1  Te m p o rar y C l o s u re .  ( Re s e r ve d )

2 7 . 1 2 . 2  P e r m an e n t C l o s u re  i n  P l ac e .  ( Re s e r ve d )

2 7 . 1 2 . 3  P e r m an e n t Re m o val .  ( Re s e r ve d )

C h ap te r 2 8    B ul k L o ad i n g an d  U n l o ad i n g Fac i l i ti e s  fo r Tan k
C ars  an d  Tan k  Ve h i c l e s

2 8 . 1  S c o p e .    T h i s  c h ap te r  s h a l l  ap p l y to  o p e r a ti o n s  i n vo l vi n g
th e  l o a d i n g  o r  u n l o ad i n g  o f ta n k c ar s  an d  ta n k ve h i c l e s .

2 8 . 2  Defnitions  Specifc  to  C h ap te r 2 8 .  ( Re s e r ve d )

2 8 . 3  G e n e ral  Re q u i re m e n ts .

2 8 . 3 . 1  B o n d i n g an d  G ro u n d i n g an d  S tray C u r re n ts .

Δ 2 8 . 3 . 1 . 1 *    B o n d i n g  a n d  g r o u n d i n g  i n  ac c o r d an c e  wi th  6 . 5 . 4
fo r  th e  c o n tr o l  o f s tati c  e l e c tr i c i ty s h al l  n o t b e  r e q u i r e d  wh e r e
th e  ta n k c a r s  a n d  ta n k ve h i c l e s  a r e  o n l y l o ad e d  o r  u n l o a d e d
wi th  C l a s s  I I  a n d  C l a s s  I I I  l i q u i d s  [ F P  ≥  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  at
te m p e r a tu r e s  b e l o w th e i r  fash  p o i n ts  a n d  C l as s  I  l i q u i d s  [ F P  <
1 0 0 ° F  ( 3 7 . 8 ° C ) ]  ar e  n o t h an d l e d  a t th e  l o ad i n g  fac i l i ty.

2 8 . 3 . 1 . 2 *    L o ad i n g  an d  u n l o ad i n g  fac i l i ti e s  th a t ar e  u s e d  to
l o ad  l i q u i d s  n o t e x c l u d e d  b y 2 8 . 3 . 1 . 1  i n to  ta n k ve h i c l e s  th r o u gh
o p e n  d o m e s  s h a l l  b e  p r o vi d e d  wi th  a m e a n s  fo r  e l e c tr i c al l y
b o n d i n g  an d  g r o u n d i n g th e  fll  p i p e  to  p r o te c t a ga i n s t s ta ti c
e l e c tr i c i ty h az ar d s .

2 8 . 3 . 1 . 2 . 1    S u c h  m e an s  s h a l l  c o n s i s t o f a  m e tal l i c  b o n d i n g  wi r e
th a t i s  p e r m a n e n tl y e l e c tr i c al l y c o n n e c te d  to  th e  fll  p i p e
as s e m b l y o r  to  s o m e  p ar t o f th e  r ac k s tr u c tu r e  th a t i s  i n  e l e c tr i ‐
c a l  c o n ta c t wi th  th e  fll  p i p e  as s e m b l y.

2 8 . 3 . 1 . 2 . 2    T h e  o th e r  e n d  o f th e  b o n d i n g wi r e  s h al l  b e  p r o vi ‐
d e d  wi th  an  o p p o s e d -p o i n t-typ e  c l a m p ,  o r  a n  e q u i va l e n t d e vi c e ,
fo r  c o n ve n i e n t a ttac h m e n t to  th e  tan k c o m p ar tm e n t b e i n g
l o ad e d .

2 8 . 3 . 1 . 2 . 3    Al l  p ar ts  o f th e  fll  p i p e  a s s e m b l y,  i n c l u d i n g ,  b u t n o t
l i m i te d  to ,  th e  d r o p  tu b e ,  r a c k s tr u c tu r e  a n d  p i p i n g ,  s h a l l  fo r m
a c o n ti n u o u s  e l e c tr i c al l y c o n d u c ti ve  p a th  th a t i s  d i r e c te d  to
gr o u n d  th r o u g h  th e  r a c k as s e m b l y o r  b y c o n d u c ti ve  wi r i n g.

2 8 . 3 . 1 . 3    S tr ay c u r r e n t p r o te c ti o n  s h a l l  b e  p r o vi d e d  b y p e r m a‐
n e n tl y b o n d i n g  th e  fll  p i p e  to  at l e as t o n e  r ai l  a n d  to  an  avai l a ‐
b l e  m e tal  fac i l i ty c o m p o n e n t at l o ad i n g  a n d  u n l o a d i n g  fa c i l i ti e s
wh e r e  l i q u i d s  ar e  tr an s fe r r e d  i n to  an d  fr o m  tan k c ar s  th r o u gh
o p e n  d o m e s .

2 8 . 3 . 1 . 3 . 1    M u l ti p l e  p i p e l i n e s  th at e n te r  th e  a r e a s h al l  b e
p e r m an e n tl y b o n d e d  to g e th e r.

Δ 2 8 . 3 . 1 . 3 . 2    I n  a r e as  wh e r e  e x c e s s i ve  s tr a y c u r r e n ts  ar e  kn o wn  to
e x i s t,  a l l  p i p e l i n e s  e n te r i n g  th e  ar e a s h al l  b e  p r o vi d e d  wi th

i n s u l a ti n g s e c ti o n s  to  e l e c tr i c al l y i s o l ate  th e m  fr o m  th e  fac i l i ty
p i p i n g .

2 8 . 3 . 2  Re s e r ve d .

2 8 . 4  L o c ati o n  o f L o ad i n g an d  U n l o ad i n g Fac i l i ti e s .

2 8 . 4 . 1    Ta n k ve h i c l e  a n d  ta n k c a r  l o ad i n g a n d  u n l o ad i n g fac i l i ‐
ti e s  s h a l l  b e  s e p a r ate d  fr o m  a b o ve g r o u n d  tan ks ,  war e h o u s e s ,
o th e r  p l a n t b u i l d i n gs ,  o r  th e  n e ar e s t l i n e  o f a d j o i n i n g p r o p e r ty

th at c an  b e  b u i l t u p o n  b y a d i s ta n c e  o f a t l e as t 2 5  ft ( 7 . 6  m )  fo r
C l a s s  I  l i q u i d s  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  an d  fo r  C l as s  I I  an d
C l a s s  I I I  l i q u i d s  [ F P  ≥  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  h an d l e d  a t te m p e r a tu r e s

a t o r  ab o ve  th e i r  F P  an d  at l e as t 1 5  ft ( 4 . 6  m )  fo r  C l as s  I I  an d
C l a s s  I I I  l i q u i d s  [ F P  ≥  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  h an d l e d  at te m p e r a tu r e s
b e l o w th e i r  F P,  m e a s u r e d  fr o m  th e  n e ar e s t fll  s p o u t o r  tr an s fe r

c o n n e c ti o n .

2 8 . 4 . 2 *    T h e s e  d i s tan c e s  s h al l  b e  p e r m i tte d  to  b e  r e d u c e d  i f
th e r e  i s  s u i tab l e  p r o te c ti o n  fo r  e x p o s u r e s .

2 8 . 4 . 3    B u i l d i n g s  fo r  p u m p s  o r  s h e l te r s  fo r  p e r s o n n e l  s h a l l  b e
p e r m i tte d  to  b e  a  p ar t o f th e  fac i l i ty.

2 8 . 5  Ro o fe d  S tr u c tu re s .    A l o ad i n g  o r  u n l o a d i n g fac i l i ty th at
h a s  a c a n o p y o r  r o o f th at d o e s  n o t l i m i t th e  d i s s i p a ti o n  o f h e a t

o r  d i s p e r s i o n  o f fammable  vap o r s  an d  d o e s  n o t r e s tr i c t fre‐
fghting  a c c e s s  a n d  c o n tr o l  s h a l l  b e  tr e a te d  as  an  o u td o o r

fac i l i ty.

2 8 . 6  Fi re  P ro te c ti o n .  ( Re s e r ve d )

2 8 . 7  E m e rge n c y C o n tro l  S ys te m s .  ( Re s e r ve d )

2 8 . 8  E l e c tri c al  S ys te m s .    E l e c tr i c al  wi r i n g  a n d  e l e c tr i c al  u ti l i z a‐
ti o n  e q u i p m e n t s h al l  c o m p l y wi th  C h ap te r   7 .

2 8 . 9 *  C o n tai n m e n t,  D rai n age ,  an d  S p i l l  C o n tro l .    L o ad i n g  a n d
u n l o ad i n g  fa c i l i ti e s  s h al l  b e  p r o vi d e d  wi th  d r a i n a ge  s ys te m s  o r

o th e r  m e an s  to  c o n tai n  s p i l l s  (see Section  6. 1 2).

2 8 . 1 0  E q u i p m e n t.

2 8 . 1 0 . 1    E q u i p m e n t s u c h  as  p i p i n g ,  p u m p s ,  a n d  m e te r s  u s e d
fo r  th e  tr an s fe r  o f C l as s  I  l i q u i d s  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]
b e twe e n  s to r ag e  tan ks  an d  th e  fll  s te m  o f th e  l o a d i n g  fac i l i ty

s h a l l  n o t b e  u s e d  fo r  th e  tr a n s fe r  o f C l a s s  I I  o r  C l as s  I I I  l i q u i d s
[ F P  ≥  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  u n l e s s  o n e  o f th e  fo l l o wi n g  c o n d i ti o n s
e x i s ts :

( 1 ) O n l y wa te r-m i s c i b l e  i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )
l i q u i d  m i x tu r e s  ar e  h a n d l e d ,  an d  th e  c l as s  o f th e  m i x tu r e
i s  d e te r m i n e d  b y th e  c o n c e n tr ati o n  o f l i q u i d  i n  wate r.

( 2 ) T h e  e q u i p m e n t i s  c l e an e d  b e twe e n  tr a n s fe r s .

2 8 . 1 0 . 2    Re m o te  p u m p s  l o c a te d  i n  u n d e r g r o u n d  ta n ks  s h a l l
h ave  a l i s te d  l e ak d e te c ti o n  d e vi c e  i n s tal l e d  o n  th e  p u m p
d i s c h ar g e  s i d e  th at wi l l  i n d i c ate  i f th e  p i p i n g  s ys te m  i s  n o t

e s s e n ti al l y l i q u i d ti g h t.

2 8 . 1 0 . 2 . 1    T h i s  d e vi c e  s h a l l  b e  c h e c ke d  an d  te s te d  at l e as t
a n n u a l l y ac c o r d i n g  to  th e  m a n u fac tu r e r ’ s  specifcations  to

e n s u r e  p r o p e r  i n s tal l ati o n  an d  o p e r ati o n .

2 8 . 1 1  O p e rati n g Re q u i re m e n ts .

2 8 . 1 1 . 1  L o ad i n g an d  U n l o ad i n g o f Tan k Ve h i c l e s .

2 8 . 1 1 . 1 . 1    I g n i ti b l e  (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 o ad e d  o n l y i n to  c ar g o  ta n ks  wh o s e  m a te r i al  o f c o n s tr u c ti o n
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i s  c o m p a ti b l e  wi th  th e  c h e m i c a l  c h ar a c te r i s ti c s  o f th e  l i q u i d .
T h e  l i q u i d  b e i n g  l o ad e d  s h a l l  al s o  b e  c h e m i c al l y c o m p ati b l e
wi th  th e  l i q u i d  h au l e d  o n  th e  p r e vi o u s  l o a d  u n l e s s  th e  c ar g o

tan k h as  b e e n  c l e an e d .

Δ 2 8 . 1 1 . 1 . 2    B e fo r e  l o ad i n g ta n k l i q u i d s  n o t e x c l u d e d  b y 2 8 . 3 . 1 . 1
i n to  ve h i c l e s  th r o u g h  o p e n  d o m e s ,  a b o n d i n g c o n n e c ti o n  s h a l l

b e  m ad e  to  th e  ve h i c l e  o r  tan k b e fo r e  d o m e  c o ve r s  ar e  r ai s e d
an d  r e m ai n  i n  p l ac e  u n ti l  flling  i s  c o m p l e te d  an d  a l l  d o m e

c o ve r s  h a ve  b e e n  c l o s e d  an d  s e c u r e d .

2 8 . 1 1 . 1 . 3    Wh e n  tr an s fe r r i n g  C l as s  I  l i q u i d s  [ F P  <  1 0 0 ° F
( 3 7 . 8 ° C ) ] ,  o r  C l as s  I I  o r  C l a s s  I I I  l i q u i d s  [ F P  ≥  1 0 0 ° F  ( 3 7 . 8 ° C ) ]

at te m p e r atu r e s  at o r  ab o ve  th e i r  F P,  e n gi n e s  o f tan k ve h i c l e s  o r
m o to r s  o f a u x i l i ar y o r  p o r ta b l e  p u m p s  s h a l l  b e  s h u t d o wn

d u r i n g th e  m a ki n g an d  b r e a ki n g o f h o s e  c o n n e c ti o n s .

2 8 . 1 1 . 1 . 4    I f l o ad i n g  o r  u n l o ad i n g i s  d o n e  wi th o u t r e q u i r i n g
th e  u s e  o f th e  m o to r  o f th e  tan k ve h i c l e ,  th e  m o to r  s h al l  b e

s h u t d o wn  th r o u g h o u t an y tr a n s fe r  o p e r ati o n s  i n vo l vi n g  C l as s  I
l i q u i d s  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ] .

2 8 . 1 1 . 1 . 5 *    F i l l i n g th r o u gh  o p e n  d o m e s  i n to  tan k ve h i c l e s  th at
c o n tai n  va p o r –ai r  m i x tu r e s  wi th i n  th e  fammable  r an g e  o r

wh e r e  th e  l i q u i d  b e i n g  flled  c an  fo r m  s u c h  a  m i x tu r e  s h a l l  b e
b y m e a n s  o f a d o wn s p o u t th at e x te n d s  to  wi th i n  6  i n .  ( 1 5 0  m m )
o f th e  b o tto m  o f th e  tan k u n l e s s  th e  l i q u i d  i s  c o n d u c ti ve ,  o r  th e
o p e r ati o n  i s  p e r fo r m e d  wi th  th e  e n d  o f th e  d o wn s p o u t
s u b m e r g e d  i n  l i q u i d .

2 8 . 1 1 . 1 . 6    Wh e n  to p  l o a d i n g  a  tan k ve h i c l e  wi th  C l a s s  I  o r
C l a s s  I I  l i q u i d s  [ F P  <  1 4 0 ° F  ( 6 0 ° C ) ]  wi th o u t a  va p o r  c o n tr o l

s ys te m ,  val ve s  u s e d  fo r  th e  fnal  c o n tr o l  o f fow s h a l l  b e  o f th e
s e l f- c l o s i n g typ e  an d  s h al l  b e  m an u al l y h e l d  o p e n  e x c e p t wh e r e
au to m ati c  m e an s  ar e  p r o vi d e d  fo r  s h u tti n g  o ff th e  fow wh e n

th e  ve h i c l e  i s  fu l l .

2 8 . 1 1 . 1 . 6 . 1    Au to m ati c  s h u to ff s ys te m s  s h al l  b e  p r o vi d e d  wi th  a
m a n u al  s h u to ff va l ve  l o c ate d  at a s a fe  d i s ta n c e  fr o m  th e  l o ad i n g

n o z z l e  to  s to p  th e  fow i f th e  a u to m a ti c  s ys te m  fa i l s .

2 8 . 1 1 . 1 . 6 . 2    Wh e n  to p  l o a d i n g a  ta n k ve h i c l e  wi th  vap o r
c o n tr o l ,  fow c o n tr o l  s h al l  b e  i n  ac c o r d an c e  wi th  2 8 . 1 1 . 1 . 8  an d
2 8 . 1 1 . 1 . 9 .

2 8 . 1 1 . 1 . 7    Wh e n  b o tto m  l o a d i n g  a ta n k ve h i c l e ,  a p o s i ti ve
m e a n s  s h al l  b e  p r o vi d e d  fo r  l o a d i n g  a  p r e d e te r m i n e d  q u an ti ty

o f i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d ,  to ge th e r  wi th  a
s e c o n d a r y au to m ati c  s h u to ff c o n tr o l  to  p r e ve n t overfll.

2 8 . 1 1 . 1 . 7 . 1    T h e  c o n n e c ti n g  c o m p o n e n ts  b e twe e n  th e  l o ad i n g
r ac k a n d  th e  tan k ve h i c l e  th at ar e  r e q u i r e d  to  o p e r ate  th e
s e c o n d a r y c o n tr o l  s h al l  b e  fu n c ti o n al l y c o m p a ti b l e .

2 8 . 1 1 . 1 . 7 . 2    T h e  c o n n e c ti o n  b e twe e n  th e  l i q u i d  l o ad i n g h o s e
o r  p i p e  an d  th e  tan k ve h i c l e  p i p i n g s h a l l  b e  b y m e an s  o f a  d r y

d i s c o n n e c t c o u p l i n g .

2 8 . 1 1 . 1 . 8    Wh e n  b o tto m  l o ad i n g a  tan k ve h i c l e  th a t i s
e q u i p p e d  fo r  vap o r  c o n tr o l ,  b u t wh e n  va p o r  c o n tr o l  i s  n o t

u s e d ,  th e  ta n k s h a l l  b e  ve n te d  to  th e  a tm o s p h e r e ,  at a h e i g h t
n o t l o we r  th a n  th e  to p  o f th e  c a r go  tan k o f th e  ve h i c l e ,  to

p r e ve n t p r e s s u r i z a ti o n  o f th e  ta n k.

2 8 . 1 1 . 1 . 8 . 1    C o n n e c ti o n s  to  th e  fa c i l i ty’ s  vap o r  c o n tr o l  s ys te m
s h a l l  b e  d e s i g n e d  to  p r e ve n t th e  e s c ap e  o f va p o r  to  th e  atm o s ‐

p h e r e  wh e n  th e  s ys te m  i s  n o t c o n n e c te d  to  a  tan k ve h i c l e .

2 8 . 1 1 . 1 . 9    Wh e n  b o tto m  l o ad i n g  i s  u s e d ,  r e d u c e d  fow r ate s
( u n ti l  th e  fll  o p e n i n g i s  s u b m e r g e d ) ,  s p l a s h  defectors,  o r

o th e r  d e vi c e s  s h a l l  b e  u s e d  to  p r e ve n t s p l as h i n g  an d  to  m i n i ‐
m i z e  tu r b u l e n c e .

Δ 2 8 . 1 1 . 1 . 1 0 *    M e tal  o r  c o n d u c ti ve  o b j e c ts ,  s u c h  as  g au ge  ta p e s ,
s a m p l e  c o n ta i n e r s ,  a n d  th e r m o m e te r s ,  s h al l  n o t b e  l o we r e d

i n to  o r  s u s p e n d e d  i n  a  c o m p ar tm e n t wh i l e  th e  c o m p ar tm e n t i s
b e i n g flled  o r  i m m e d i a te l y afte r  to  p e r m i t th e  r e l a x a ti o n  o f

c h a r ge .

2 8 . 1 1 . 1 . 1 1    H o s e  m a te r i al s  u s e d  fo r  tr a n s fe r  s h a l l  b e  c o m p ati ‐
b l e  wi th  th e  i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s  b e i n g

h an d l e d .

2 8 . 1 1 . 2  L o ad i n g an d  U n l o ad i n g o f Tan k C ars .

2 8 . 1 1 . 2 . 1    I g n i ti b l e  (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 o a d e d  o n l y i n to  tan k c a r s  wh o s e  m ate r i a l  o f c o n s tr u c ti o n  i s
c o m p a ti b l e  wi th  th e  c h e m i c al  c h a r ac te r i s ti c s  o f th e  l i q u i d .  T h e

l i q u i d  b e i n g  l o ad e d  s h a l l  a l s o  b e  c h e m i c al l y c o m p ati b l e  wi th
th e  l i q u i d  h a u l e d  o n  th e  p r e vi o u s  l o a d  u n l e s s  th e  tan k c a r  h a s
b e e n  c l e a n e d .

Δ 2 8 . 1 1 . 2 . 2 *    F i l l i n g th r o u g h  o p e n  d o m e s  i n to  ta n k c ar s  th at
c o n tai n  vap o r –a i r  m i x tu r e s  wi th i n  th e  fammable  r a n ge ,  o r

wh e r e  th e  l i q u i d  b e i n g  flled  c an  fo r m  s u c h  a  m i x tu r e ,  s h al l  b e
b y m e a n s  o f a d o wn s p o u t th at e x te n d s  to  wi th i n  6  i n .  ( 1 5 0  m m )
o f th e  b o tto m  o f th e  tan k u n l e s s  th e  l i q u i d  i s  c o n d u c ti ve ,  o r  th e
o p e r ati o n  i s  p e r fo r m e d  wi th  th e  e n d  o f th e  d o wn s p o u t

s u b m e r g e d  i n  l i q u i d .

2 8 . 1 1 . 2 . 3    Wh e n  b o tto m  l o ad i n g  i s  u s e d ,  r e d u c e d  fow r ate s
( u n ti l  th e  fll  o p e n i n g i s  s u b m e r ge d ) ,  s p l a s h  defectors,  o r
o th e r  d e vi c e s  s h a l l  b e  u s e d  to  p r e ve n t s p l as h i n g  an d  to  m i n i ‐

m i z e  tu r b u l e n c e .

Δ 2 8 . 1 1 . 2 . 4 *    M e tal  o r  c o n d u c ti ve  o b j e c ts ,  s u c h  as  ga u g e  tap e s ,
s a m p l e  c o n ta i n e r s ,  an d  th e r m o m e te r s ,  s h al l  n o t b e  l o we r e d

i n to  o r  s u s p e n d e d  i n  a  c o m p ar tm e n t wh i l e  th e  c o m p ar tm e n t i s
b e i n g flled  o r  i m m e d i a te l y afte r  to  p e r m i t th e  r e l ax ati o n  o f

c h a r ge .

2 8 . 1 1 . 2 . 5    H o s e  m ate r i a l s  u s e d  fo r  tr an s fe r  s h al l  b e  c o m p ati b l e
wi th  th e  i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s  b e i n g

h a n d l e d .

2 8 . 1 1 . 3 *  S wi tc h  L o ad i n g.    To  p r e ve n t h az ar d s  d u e  to  a c h an g e
i n  fash  p o i n t o f l i q u i d s ,  a n y tan k c a r  o r  tan k ve h i c l e  th at h a s
p r e vi o u s l y c o n tai n e d  a C l a s s  I  l i q u i d  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]

s h a l l  tr e a t th e  l o ad i n g  o f C l as s  I I  o r  C l as s  I I I  l i q u i d s  [ F P  ≥  1 0 0 ° F
( 3 7 . 8 ° C ) ]  as  C l as s   I  l i q u i d s .

Δ 2 8 . 1 1 . 4    T h e  p e r s o n  r e s p o n s i b l e  fo r  l o ad i n g  o r  u n l o ad i n g  s h a l l
r e m a i n  i n  a tte n d a n c e  d u r i n g  th e  o p e r a ti o n  o r  b e  ab l e  to  l o c al l y
o r  r e m o te l y m o n i to r  an d  c o n tr o l  th e  o p e r ati o n  fo r  th e  d u r a‐

ti o n  o f th e  o p e r ati o n .

N 2 8 . 1 1 . 4 . 1    A r e s p o n s i b l e  p e r s o n  s h al l  n o t b e  r e q u i r e d  wh e r e  a
h a z a r d s  a n al ys i s  c o n d u c te d  i n  a c c o r d a n c e  wi th  S e c ti o n  6 . 4

s h o ws  th a t th e  l o a d i n g  o r  u n l o a d i n g o p e r ati o n  c a n  b e  s afe l y
s h u t d o wn  i n  an  e m e r ge n c y.

2 8 . 1 1 . 4 . 2 *    T h e  r e s p o n s i b l e  p e r s o n  s h al l  b e  tr a i n e d  to  r e c o g‐
n i z e  u n s afe  c o n d i ti o n s  a n d  ta ke  a p p r o p r i ate  ac ti o n s .
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C h ap te r 2 9    Wh ar ve s

2 9 . 1  S c o p e .

2 9 . 1 . 1    T h i s  c h a p te r  s h a l l  ap p l y to  al l  wh a r ve s ,  a s  defned  i n
3 . 3 . 6 6 ,  wh o s e  p r i m a r y p u r p o s e  i s  th e  b u l k tr an s fe r  o f i g n i ti b l e
(fammable  o r  c o m b u s ti b l e )  l i q u i d s .

2 9 . 1 . 2    T h i s  c h a p te r  s h a l l  n o t ap p l y to  th e  fo l l o wi n g:

( 1 ) M ar i n e  s e r vi c e  s tati o n s ,  a s  c o ve r e d  i n  N F PA  3 0 A
( 2 ) M ar i n as  an d  b o atyar d s ,  as  c o ve r e d  i n  N F PA  3 0 3
( 3 ) Wh ar ve s  th at h an d l e  liquefed  p e tr o l e u m  ga s ,  as  c o ve r e d

i n  N F PA 5 8 ,  o r  liquefed  n atu r a l  ga s ,  as  c o ve r e d  i n
N F PA  5 9 A

2 9 . 2  Defnitions  Specifc  to  C h ap te r 2 9 .  ( Re s e r ve d )

2 9 . 3  G e n e ral  Re q u i re m e n ts .

2 9 . 3 . 1    Ge n e r al -p u r p o s e  wh a r ve s  th a t h an d l e  b u l k tr an s fe r  o f
i g n i ti b l e  (fammable  o r  c o m b u s ti b l e )  l i q u i d s  an d  o th e r
c o m m o d i ti e s  s h al l  m e e t th e  r e q u i r e m e n ts  o f N F PA  3 0 7 .

2 9 . 3 . 2    I n c i d e n tal  h an d l i n g  o f p a c kag e d  c a r go  o f i g n i ti b l e
(fammable  o r  c o m b u s ti b l e )  l i q u i d s  an d  l o ad i n g o r  u n l o ad i n g

o f ge n e r a l  c ar g o ,  s u c h  as  s h i p s ’  s to r e s ,  d u r i n g tr an s fe r  o f l i q u i d s
s h a l l  b e  c o n d u c te d  o n l y wh e n  ap p r o ve d  b y th e  wh ar f s u p e r vi ‐

s o r  an d  th e  s e n i o r  offcer  o f th e  ve s s e l .

2 9 . 3 . 3    Wh ar ve s  a t wh i c h  i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )
l i q u i d  c ar g o e s  ar e  to  b e  tr an s fe r r e d  i n  b u l k to  o r  fr o m  tan k
ve s s e l s  s h al l  b e  a t l e as t 1 0 0  ft ( 3 0  m )  fr o m  an y b r i d g e  o ve r  a

n a vi ga b l e  wate r way o r  fr o m  a n y e n tr a n c e  to  o r  s u p e r s tr u c tu r e
o f a ve h i c u l ar  o r  r a i l ro a d  tu n n e l  u n d e r  a wa te r way.

2 9 . 3 . 4    T h e  te r m i n ati o n  o f th e  l o a d i n g  o r  u n l o a d i n g  fxed
p i p i n g  s h a l l  b e  a t l e as t 2 0 0  ft ( 6 0  m )  fr o m  an y b r i d g e  o r  fr o m
an y e n tr an c e  to  o r  s u p e r s tr u c tu r e  o f a tu n n e l .

2 9 . 3 . 5    T h e  s u b s tr u c tu r e  an d  d e c k o f th e  wh ar f s h a l l  b e
d e s i g n e d  fo r  th e  u s e  i n te n d e d .

2 9 . 3 . 6    T h e  d e c k o f th e  wh a r f s h al l  b e  p e r m i tte d  to  b e  o f an y
m a te r i al  th a t wi l l  a ffo r d  th e  d e s i r e d  c o m b i n a ti o n  o f fexibility,

r e s i s tan c e  to  s h o c k,  d u r ab i l i ty,  s tr e n g th ,  an d  fre  r e s i s tan c e .

2 9 . 3 . 7    H e a vy ti m b e r c o n s tr u c ti o n  s h al l  b e  p e r m i tte d .

2 9 . 3 . 8    Ta n ks  u s e d  e x c l u s i ve l y fo r  b a l l as t wa te r  o r  C l as s  I I  o r
C l a s s  I I I  l i q u i d s  [ F P  ≥  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  s to r e d  a t te m p e r a tu r e s

b e l o w th e i r  fash  p o i n ts  s h a l l  b e  p e r m i tte d  to  b e  i n s tal l e d  o n  a
wh ar f d e s i gn e d  to  s u p p o r t th e  we i g h t o f th e  tan ks  an d  th e i r

c o n te n ts .

2 9 . 3 . 9    L o a d i n g  p u m p s  c ap a b l e  o f b u i l d i n g  u p  p r e s s u r e s  th at
e x c e e d  th e  s afe  wo r ki n g p r e s s u r e  o f c ar g o  h o s e  o r  l o ad i n g  a r m s

s h a l l  b e  p r o vi d e d  wi th  b yp as s e s ,  r e l i e f va l ve s ,  o r  o th e r  ar r a n ge ‐
m e n ts  to  p r o te c t th e  l o ad i n g  fac i l i ti e s  a ga i n s t e x c e s s i ve  p r e s ‐

s u r e .

2 9 . 3 . 9 . 1    Re l i e f d e vi c e s  s h al l  b e  te s te d  at l e as t an n u a l l y to
d e te r m i n e  th at th e y fu n c ti o n  s ati s fac to r i l y at th e i r  s e t p r e s s u r e .

2 9 . 3 . 1 0    Al l  p r e s s u r e  h o s e  an d  c o u p l i n g s  s h a l l  b e  i n s p e c te d  at
i n te r val s  r e c o m m e n d e d  b y th e  m an u fac tu r e r  fo r  th e  s e r vi c e  i n

wh i c h  th e y ar e  u s e d .

2 9 . 3 . 1 0 . 1    Wi th  th e  h o s e  e x te n d e d ,  th e  h o s e  a n d  c o u p l i n g s
s h a l l  b e  te s te d  u s i n g th e  i n -s e r vi c e  m ax i m u m  o p e r ati n g  p r e s ‐
s u r e .

2 9 . 3 . 1 0 . 2    An y h o s e  s h o wi n g  m ate r i al  d e te r i o r a ti o n ,  s i gn s  o f
l e akag e ,  o r  we akn e s s  i n  i ts  c ar c a s s  o r  at th e  c o u p l i n g s  s h al l  b e

wi th d r awn  fr o m  s e r vi c e  a n d  r e p a i r e d  o r  d i s c a r d e d .

2 9 . 3 . 1 0 . 3    T h e  h o s e  m a te r i al s  u s e d  fo r  tr a n s fe r  s h a l l  b e
c o m p a ti b l e  wi th  th e  i gn i ti b l e  (fammable  o r  c o m b u s ti b l e )

l i q u i d s  b e i n g  h an d l e d .

2 9 . 3 . 1 1    P i p i n g,  val ve s ,  an d  fttings  s h a l l  m e e t ap p l i c ab l e
r e q u i r e m e n ts  o f C h ap te r  2 7  an d  s h al l  a l s o  m e e t th e  fo l l o wi n g
r e q u i r e m e n ts :

( 1 ) F l e x i b i l i ty o f p i p i n g  s h al l  b e  a s s u r e d  b y l ayo u t an d
ar r an g e m e n t o f p i p i n g s u p p o r ts  s o  th a t m o ti o n  o f th e

wh ar f s tr u c tu r e  r e s u l ti n g fr o m  wave  a c ti o n ,  c u r r e n ts ,
ti d e s ,  o r  th e  m o o r i n g  o f ve s s e l s  wi l l  n o t s u b j e c t th e  p i p i n g

to  e x c e s s i ve  s tr ai n .
( 2 ) P i p e  j o i n ts  th at d e p e n d  o n  th e  fr i c ti o n  c h ar ac te r i s ti c s  o f

c o m b u s ti b l e  m ate r i a l s  o r  o n  th e  g r o o vi n g o f p i p e  e n d s  fo r
m e c h a n i c al  c o n ti n u i ty o f p i p i n g s h al l  n o t b e  p e r m i tte d .

( 3 ) S wi ve l  j o i n ts  s h al l  b e  p e r m i tte d  to  b e  u s e d  i n  p i p i n g  to
wh i c h  h o s e  ar e  c o n n e c te d  an d  fo r  ar ti c u l ate d  s wi ve l -j o i n t
tr an s fe r  s ys te m s ,  p r o vi d e d  th e  d e s i gn  i s  s u c h  th a t th e

m e c h a n i c al  s tr e n g th  o f th e  j o i n t wi l l  n o t b e  i m p a i r e d  i f
th e  p a c ki n g  m a te r i al s  s h o u l d  fai l ,  fo r  e x a m p l e ,  b y e x p o ‐

s u r e  to  fre.
( 4 ) E ac h  l i n e  c o n ve yi n g  C l as s  I  o r  C l a s s  I I  l i q u i d s  [ F P  <  1 4 0 ° F

( 6 0 ° C ) ]  l e ad i n g  to  a  wh ar f s h al l  b e  p r o vi d e d  wi th  a r e a d ‐
i l y ac c e s s i b l e  b l o c k val ve  l o c a te d  o n  s h o r e  n e ar  th e
ap p r o ac h  to  th e  wh ar f a n d  o u ts i d e  o f an y d i ke d  ar e a .
Wh e r e  m o r e  th an  o n e  l i n e  i s  i n vo l ve d ,  th e  va l ve s  s h al l  b e
identifed  a s  to  th e i r  specifc  l i n e s  an d  g r o u p e d  i n  o n e
l o c a ti o n .

( 5 ) M e an s  s h al l  b e  p r o vi d e d  fo r  e a s y ac c e s s  to  a n y c ar g o  l i n e
va l ve s  th at ar e  l o c ate d  b e l o w th e  wh ar f d e c k.

2 9 . 3 . 1 2    P i p e l i n e s  o n  wh a r ve s  th at h an d l e  C l as s  I  o r  C l a s s  I I
l i q u i d s  [ F P  <  1 4 0 ° F  ( 6 0 ° C ) ]  o r  C l a s s  I I I  l i q u i d s  [ F P  ≥  1 4 0 ° F

( 6 0 ° C ) ]  a t te m p e r atu r e s  at o r  a b o ve  th e i r  F P,  s h a l l  b e  b o n d e d
an d  g r o u n d e d .

2 9 . 3 . 1 2 . 1    I n s u l ati n g  fanges  o r  j o i n ts  s h al l  b e  i n s tal l e d  fo r
p r o te c ti o n  ag ai n s t s tr a y c u r r e n ts .

2 9 . 3 . 1 2 . 2    B o n d i n g  an d  g r o u n d i n g c o n n e c ti o n s  o n  a l l  p i p e ‐
l i n e s  s h a l l  b e  l o c ate d  o n  th e  wh a r f s i d e  o f i n s u l ati n g  fanges,  i f
u s e d ,  an d  s h a l l  b e  ac c e s s i b l e  fo r  i n s p e c ti o n .

2 9 . 3 . 1 2 . 3    B o n d i n g  b e twe e n  th e  wh ar f an d  th e  ve s s e l  s h a l l  n o t
b e  r e q u i r e d .

2 9 . 3 . 1 3    H o s e  o r  ar ti c u l ate d  s wi ve l -j o i n t p i p e  c o n n e c ti o n s  u s e d
fo r  c a r go  tr a n s fe r  s h a l l  b e  c ap ab l e  o f ac c o m m o d a ti n g th e

c o m b i n e d  e ffe c ts  o f c h an g e  i n  d r aft an d  c h an g e  i n  ti d e .  H o s e
s h a l l  b e  s u p p o r te d  to  avo i d  ki n ki n g  an d  d am ag e  fr o m  chafng.

2 9 . 3 . 1 4    M o o r i n g l i n e s  s h al l  b e  ke p t a d j u s te d  to  p r e ve n t s u r ge
o f th e  ve s s e l  fr o m  p l a c i n g  s tr e s s  o n  th e  c ar g o  tr a n s fe r  s ys te m .

2 9 . 3 . 1 5    M ate r i al  s h al l  n o t b e  p l a c e d  o n  wh ar ve s  i n  s u c h  a
m a n n e r  as  to  o b s tr u c t a c c e s s  to  frefghting  e q u i p m e n t o r
i m p o r tan t p i p e l i n e  c o n tr o l  val ve s .

2 9 . 3 . 1 6    Wh e r e  th e  wh ar f i s  a c c e s s i b l e  to  ve h i c l e  traffc,  a n
u n o b s tr u c te d  r o ad way to  th e  s h o r e  e n d  o f th e  wh ar f s h al l  b e

m a i n tai n e d  fo r  ac c e s s  o f frefghting  a p p ar atu s .

2 9 . 3 . 1 7    L o ad i n g  o r  u n l o ad i n g  s h a l l  n o t c o m m e n c e  u n ti l  th e
wh ar f s u p e r vi s o r  an d  th e  p e r s o n  i n  c h ar g e  o f th e  tan k ve s s e l
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a gr e e  th a t th e  tan k ve s s e l  i s  p r o p e r l y m o o r e d  a n d  a l l  c o n n e c ‐
ti o n s  ar e  p r o p e r l y m a d e .

2 9 . 3 . 1 8    M e c h a n i c al  wo r k s h al l  n o t b e  p e r fo r m e d  o n  th e  wh ar f
d u r i n g c ar g o  tr an s fe r,  e x c e p t u n d e r  s p e c i al  a u th o r i z a ti o n  b as e d
o n  a  r e vi e w o f th e  a r e a i n vo l ve d ,  m e th o d s  to  b e  e m p l o ye d ,  an d

p r e c au ti o n s  n e c e s s a r y.

2 9 . 3 . 1 9    S o u r c e s  o f i gn i ti o n  s h a l l  b e  c o n tr o l l e d  d u r i n g tr an s fe r
o f l i q u i d s .

2 9 . 3 . 2 0    Ve h i c u l ar  traffc  an d  m e c h an i c a l  wo r k i n c l u d i n g,  b u t
n o t l i m i te d  to ,  we l d i n g ,  g r i n d i n g ,  an d  o th e r  h o t wo r k,  s h a l l  n o t

b e  p e r fo r m e d  d u r i n g c a r go  tr a n s fe r  e x c e p t as  au th o r i z e d  b y
th e  wh a r f s u p e r vi s o r  an d  th e  s e n i o r  offcer  o n  th e  ve s s e l .

2 9 . 3 . 2 1    S m o ki n g s h al l  b e  p r o h i b i te d  at al l  ti m e s  o n  th e  wh a r f
d u r i n g c ar g o  tr a n s fe r  o p e r ati o n s .

2 9 . 3 . 2 2    F o r  m ar i n e  te r m i n al s  h an d l i n g C l as s  I  l i q u i d s  [ F P  <
1 0 0 ° F  ( 3 7 . 8 ° C ) ]  an d  C l a s s  I I  a n d  C l as s  I I I  l i q u i d s  [ F P  ≥  1 0 0 ° F

( 3 7 . 8 ° C ) ]  a t te m p e r a tu r e s  at o r  a b o ve  th e i r  F P,  F i gu r e  2 9 . 3 . 2 2
s h a l l  b e  u s e d  to  d e te r m i n e  th e  e x te n t o f classifed  a r e as  fo r  th e
p u r p o s e  o f i n s ta l l a ti o n  o f e l e c tr i c al  e q u i p m e n t.

2 9 . 3 . 2 3    Wh e r e  a fammable  atm o s p h e r e  c a n  e x i s t i n  th e  ve s s e l
c a r go  c o m p ar tm e n t,  c a r go  tr a n s fe r  s ys te m s  s h al l  b e  d e s i g n e d  to

l i m i t th e  ve l o c i ty o f th e  i n c o m i n g i g n i ti b l e  (fammable  o r
c o m b u s ti b l e )  l i q u i d  s tr e a m  to  3  ft ( 0 . 9  m )  p e r  s e c o n d  u n ti l  th e
c o m p a r tm e n t i n l e t o p e n i n g  i s  suffciently s u b m e r g e d  to

p r e ve n t s p l a s h i n g .

2 9 . 3 . 2 4    F i l te r s ,  p u m p s ,  wi r e  s c r e e n s ,  an d  o th e r  d e vi c e s  th at
c a n  p r o d u c e  s tati c  e l e c tr i c  c h a r ge s  th r o u g h  tu r b u l e n c e  s h al l  b e

s o  l o c ate d  to  al l o w a m i n i m u m  o f 3 0  s e c o n d s  o f r e l ax ati o n  ti m e
p r i o r  to  d i s c h ar g i n g  c a r go  i n to  th e  c o m p ar tm e n t.

2 9 . 3 . 2 5 *    S p i l l  c o l l e c ti o n  s h al l  b e  p r o vi d e d  ar o u n d  m an i fo l d
ar e as  to  p r e ve n t s p r e a d  o f i g n i ti b l e  (fammable  o r  c o m b u s ti ‐

b l e )  l i q u i d s  to  o th e r  a r e as  o f th e  wh ar f o r  u n d e r  th e  wh ar f.

2 9 . 3 . 2 6    Va p o r  s e al s  s h a l l  b e  p r o vi d e d  o n  al l  d r a i n  l i n e s  l e avi n g
th e  wh ar f.

2 9 . 3 . 2 7    Wh e r e  r e q u i r e d ,  wh ar ve s  s h al l  h a ve  a s ys te m  to  i s o l ate
a n d  s h u t d o wn  th e  l o a d i n g  o p e r ati o n  i n  th e  e ve n t o f fai l u r e  o f

a h o s e ,  l o ad i n g  a r m ,  o r  m a n i fo l d  val ve .  T h i s  s ys te m  s h a l l  m e e t
al l  o f th e  fo l l o wi n g r e q u i r e m e n ts :

( 1 ) I f th e  p r o te c ti ve  s ys te m  c l o s e s  a  va l ve  o n  a g r avi ty- fe d  o r
p i p e l i n e -fe d  l o ad i n g s ys te m ,  i t s h a l l  b e  d e s i gn e d  to  e n s u r e

th e  l i n e  i s  n o t s u b j e c te d  to  d am ag e  fr o m  p r e s s u r e  s u r g e s .
( 2 ) E m e r ge n c y s h u td o wn  s ys te m s  s h al l  b e  p e r m i tte d  to  b e

a u to m a ti c al l y o r  m an u a l l y ac ti vate d .

2 9 . 3 . 2 7 . 1    M an u al l y a c ti vate d  d e vi c e ( s )  s h a l l  b e  identifed  an d
a c c e s s i b l e  d u r i n g an  e m e r g e n c y.

2 9 . 3 . 2 8 *    F i r e  p r o te c ti o n  an d  e m e r g e n c y r e s p o n s e  e q u i p m e n t
fo r  wh a r ve s  s h al l  b e  r e l a te d  to  th e  p r o d u c ts  b e i n g  h an d l e d ,

e m e r g e n c y r e s p o n s e  c a p ab i l i ty,  s i z e ,  l o c ati o n ,  fr e q u e n c y o f u s e ,
an d  a d j ac e n t e x p o s u r e s .

2 9 . 3 . 2 8 . 1    Wh e r e  a fre  wate r  m ai n  i s  p r o vi d e d ,  th e  m ai n  s h a l l
b e  p e r m i tte d  to  b e  we t o r  d r y.  I n  a l l  c as e s ,  i s o l ati o n  val ve s  an d
fre  d e p a r tm e n t c o n n e c ti o n s  s h al l  b e  p r o vi d e d  at th e  wh a r f-to -

s h o r e  c o n n e c ti o n .

2 9 . 3 . 2 8 . 2    Wh e r e  a fre  wa te r  m ai n  i s  p r o vi d e d ,  h yd r an ts  an d
m o n i to r s  s h a l l  a l s o  b e  p r o vi d e d  s o  th at e ffe c ti ve  fre  wate r
s tr e am s  c an  b e  ap p l i e d  to  an y b e r th  o r  l o ad i n g  m a n i fo l d  fr o m

two  d i r e c ti o n s .

2 9 . 3 . 2 8 . 3    F i r e  wa te r  p u m p s ,  fre  h o s e ,  fre  wate r  m a i n s ,  fo a m
s ys te m s ,  a n d  o th e r  fre  s u p p r e s s i o n  e q u i p m e n t s h a l l  b e  m a i n ‐

ta i n e d  a n d  te s te d  i n  a c c o r d a n c e  wi th  N F PA  2 5 .

2 9 . 3 . 2 8 . 4    Wh e r e  n o  fre  wate r  m a i n  i s  p r o vi d e d ,  a  m i n i m u m  o f
two  wh e e l e d  d r y c h e m i c a l  e x ti n g u i s h e r s  wi th  m i n i m u m  r ati n g s
o f 2 4 0 -B : C  e ac h  s h al l  b e  p r o vi d e d .  T h e  e x ti n g u i s h e r s  s h a l l  b e

l o c a te d  wi th i n  5 0  ft ( 1 5  m )  o f p u m p  o r  m an i fo l d  ar e a s  an d
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D i v i s i o n  1 D i v i s i o n  2 N o n c l a s s i f i e d

N o t e s :  
( 1 )  F o r S I  u n i t s ,  1  i n .  =  2 5  m m ;  1  f t  =  0 . 3  m .
( 2 )  T h e  " s o u r c e  o f  va p o r "  i s  t h e  o p e ra t i n g  e n ve l o p e  a n d  s t o r e d  

p o s i t i o n  o f  t h e  o u t b o a rd  f l a n g e  c o n n e c t i o n  o f  t h e  l o a d i n g  a r m  
( o r  h o s e ) .
( 3 )  T h e  b e r t h  a r e a  a d j a c e n t  t o  t a n ke r  a n d  b a r g e  c a r g o  t a n ks  i s  t o  
b e  D i v i s i o n  2  t o  t h e  fo l l o w i n g  e x t e n t :

( a )  2 5  f t  ( 7 . 6  m )  h o r i z o n t a l l y  i n  a l l  d i r e c t i o n s  o n  t h e  p i e r  s i d e  
f r o m  t h e  p o r t i o n  o f  t h e  h u l l  c o n t a i n i n g  c a r g o  t a n ks .
( b )  Fr o m  t h e  wa t e r  l e ve l  t o  2 5  f t  ( 7 . 6  m )  a b o ve  t h e  c a r g o  t a n ks  
a t  t h e i r  h i g h e s t  p o s i t i o n .

( 4 )  A d d i t i o n a l  l o c a t i o n s  c a n  b e  c l a s s i f i e d  a s  r e q u i r e d  b y  t h e  
p r e s e n c e  o f  o t h e r  s o u r c e s  o f  C l a s s  I  l i q u i d s  [ F P  <  1 0 0 ° F
( 3 7 . 8 ° C ) ]  o n  t h e  b e r t h ,  o r b y  C o a s t  G u a r d  o r  o t h e r  r e g u l a t i o n s .  

Δ FI G U RE  2 9 . 3 . 2 2   Are a Classifcation  fo r a M ari n e  Te r m i n al  H an d l i n g C l as s   I  L i q u i d s  [ FP  <  1 0 0 ° F ( 3 7 . 8 ° C ) ] .
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s h a l l  b e  e a s i l y r e a c h e d  al o n g  e m e r ge n c y ac c e s s  p ath s .  E x i s ti n g
1 5 0  l b  ( 6 8  kg )  d r y c h e m i c al  e x ti n g u i s h e r s  th at c o n ti n u e  to  b e
m a i n tai n e d  i n  ac c o r d an c e  wi th  N F PA 1 0  s h al l  b e  p e r m i tte d  to
r e m a i n  i n  s e r vi c e .

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 . 1    T h i s  c o d e  i s  r e c o m m e n d e d  fo r  u s e  as  th e  b a s i s  fo r
l e g al  r e gu l ati o n s .  I ts  p r o vi s i o n s  ar e  i n te n d e d  to  r e d u c e  th e
h az ar d  to  a  d e g r e e  c o n s i s te n t wi th  r e as o n ab l e  p u b l i c  s afe ty,
wi th o u t u n d u e  i n te r fe r e n c e  wi th  p u b l i c  c o n ve n i e n c e  an d
n e c e s s i ty,  o f o p e r ati o n s  th at r e q u i r e  th e  u s e  o f fammable  an d
c o m b u s ti b l e  ( i g n i ti b l e )  l i q u i d s .  C o m p l i a n c e  wi th  th i s  c o d e  d o e s
n o t e l i m i n a te  al l  h a z a r d s  i n  th e  u s e  o f fammable  an d  c o m b u s ‐
ti b l e  ( i g n i ti b l e )  l i q u i d s .

T h e  te r m  ignitible liquid was  i n tr o d u c e d  i n  th e  2 0 2 1  e d i ti o n
o f N F PA 3 0  to  e ve n tu al l y r e p l ac e  u s e  o f th e  te r m s  fammable
liquid an d  combustible liquid an d  h ave  r e q u i r e m e n ts  i n  N F PA 3 0
an d  o th e r  c o d e s  a n d  s tan d ar d s  m i g r ate  to  an  e x c l u s i ve l y fash-
point-based  r e gu l a to r y s ys te m  fo r  l i q u i d s  th at c an  b e  i gn i te d .
T h e  n e c e s s i ty fo r  th i s  c h an g e  was  th e  e x i s te n c e  o f m u l ti p l e
r e gu l ato r y s ys te m s  th a t u s e d  th e  te r m s  fammable liquid an d
combustible liquid i n  i n c o n s i s te n t m a n n e r s ,  wh i c h  l e d  to  c o n fu ‐
s i o n  i n  h o w to  p r o p e r l y ap p l y r e gu l a ti o n s  am o n g  o ve r l a p p i n g
r e gu l ato r y a u th o r i ti e s ,  s u c h  as  fre  offcials,  o c c u p a ti o n a l  s a fe ty
offcials,  a n d  tr a n s p o r ta ti o n  offcials.

T h e  te r m  ignitible liquid i s  u s e d  to  i n c l u d e  al l  l i q u i d s  wi th  a
m e a s u r ab l e  fash  p o i n t.  To  as s i s t e x i s ti n g  c o d e  u s e r s  i n  th e  tr an ‐
s i ti o n ,  th e  te r m s  fammable liquid an d  combustible liquid h ave
b e e n  r e ta i n e d  i n  a  d i m i n i s h e d  c ap a c i ty.  U n l e s s  o th e r wi s e  s p e c i ‐
fed,  th e  te r m  liquid m e a n s  i gn i ti b l e  l i q u i d s .

(See the Flammable and Combustible Liquids Code Handbook for
additional explanatory information. )

A. 1 . 1 . 2 ( 1 )    L i q u i d s  th at ar e  s o l i d  a t 1 0 0 ° F  ( 3 7 . 8 ° C )  o r  ab o ve ,
b u t ar e  h a n d l e d ,  u s e d ,  o r  s to r e d  at te m p e r atu r e s  ab o ve  th e i r
F P,  s h o u l d  b e  r e vi e we d  ag ai n s t p e r ti n e n t s e c ti o n s  o f th i s  c o d e .

A. 1 . 1 . 2 ( 2 )    T h e  i n fo r m a ti o n  i n  A. 1 . 1 . 2 ( 1 )  a l s o  ap p l i e s  h e r e .

A. 1 . 1 . 2 ( 4 )    C e r ta i n  m i x tu r e s  o f fammable  o r  c o m b u s ti b l e
( i g n i ti b l e )  l i q u i d s  a n d  h al o g e n ate d  h yd r o c a r b o n s  e i th e r  d o  n o t
e x h i b i t a F P  u s i n g th e  s tan d ar d  c l o s e d -c u p  te s t m e th o d s  o r  wi l l
e x h i b i t e l e vate d  F P.  H o we ve r,  i f th e  h a l o ge n a te d  h yd r o c ar b o n
i s  th e  m o r e  vo l a ti l e  c o m p o n e n t,  p r e fe r e n ti al  e vap o r a ti o n  o f th i s
c o m p o n e n t c a n  r e s u l t i n  a  l i q u i d  th a t d o e s  h ave  a  F P  o r  h a s  a
F P  th at i s  l o we r  th a n  th e  o r i g i n a l  m i x tu r e .  I n  o r d e r  to  e va l u a te
th e  fre  h az ar d  o f s u c h  m i x tu r e s ,  F P  te s ts  s h o u l d  b e  c o n d u c te d
afte r  fr a c ti o n a l  e va p o r ati o n  o f 1 0 ,  2 0 ,  4 0 ,  6 0 ,  o r  e ve n
9 0  p e r c e n t o f th e  o r i g i n a l  s am p l e  o r  o th e r  fr a c ti o n s  r e p r e s e n ta‐
ti ve  o f th e  c o n d i ti o n s  o f u s e .  F o r  s ys te m s  s u c h  as  o p e n  p r o c e s s
ta n ks  o r  s p i l l s  i n  o p e n  a i r,  an  o p e n -c u p  te s t m e th o d  m i gh t b e
m o r e  ap p r o p r i ate  fo r  e s ti m a ti n g th e  fre  h a z a r d .

A. 1 . 1 . 2 ( 5 )    S e e  N F PA  3 0 B .

A. 1 . 1 . 2 ( 7 )    Re q u i r e m e n ts  fo r  tr an s p o r tati o n  o f fammable  an d
c o m b u s ti b l e  ( i gn i ti b l e )  l i q u i d s  c an  b e  fo u n d  i n  N F PA 3 8 5  an d
i n  th e  U S  D e p ar tm e n t o f Tr a n s p o r ta ti o n ’ s  H a z a r d o u s  M ate r i al s

Re g u l ati o n s ,  T i tl e  4 9 ,  C o d e  o f F e d e r a l  Re g u l a ti o n s ,  P ar ts  1 0 0 –
1 9 9 .

•
A. 1 . 1 . 2 ( 8 )    T h i s  s c o p e  e x c l u s i o n  o n l y ap p l i e s  to  th e  u s e  o f
a l c o h o l -b as e d  h a n d  r u b  ( AB H R)  d i s p e n s e r s ,  as  c o ve r e d  i n
o th e r  c o d e s  s u c h  as  N F PA 1  an d  N F PA 1 01 .  T h e  s to r a ge  o f

AB H R n o t i n  u s e  i s  s u b j e c t to  th e  r e q u i r e m e n ts  o f N F PA 3 0 ,
i n c l u d i n g  m ax i m u m  al l o wab l e  q u an ti ti e s ,  s to r a ge  ar r an g e m e n t
a n d  r e q u i r e d  p r o te c ti o n  fe atu r e s .  S e e  F i g u r e  A. 1 . 1 . 2 ( 8 )  fo r

h i g h -l e ve l  g u i d an c e  o n  th e  c o d e  r e gu l ati o n  o f AB H R.

N A. 1 . 1 . 2 ( 1 2 )    Re q u i r e m e n ts  fo r  u n s tab l e  l i q u i d s  ar e  fo u n d  i n
N F PA  4 0 0 .

A. 1 . 2    Re q u i r e m e n ts  fo r  th e  s afe  s to r a ge  a n d  u s e  o f m a n y fam‐
mable  an d  c o m b u s ti b l e  ( i g n i ti b l e )  l i q u i d s  c o m m o n l y avai l ab l e

d e p e n d  p r i m ar i l y o n  th e i r  fre  c h ar a c te r i s ti c s ,  p ar ti c u l ar l y th e
F P,  wh i c h  i s  th e  b as i s  fo r  th e  classifcation  s ys te m  d e s c r i b e d  i n

C h ap te r  4 .  I t s h o u l d  b e  n o te d  th at a  l i q u i d ’ s  classifcation  c a n
b e  c h an g e d  b y c o n ta m i n ati o n .  F o r  e x am p l e ,  p l a c i n g a  C l a s s  I I
l i q u i d  [ 1 0 0 ° F  ( 3 7 . 8 ° C )  ≤  F P  <  1 4 0 ° F  ( 6 0 ° C ) ]  i n to  a  ta n k th a t

l as t c o n tai n e d  a  C l a s s  I  l i q u i d  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  c a n
c h a n ge  th e  F P  o f th e  fo r m e r  s o  th a t i t fal l s  i n to  th e  r an g e  o f a
C l a s s  I  l i q u i d  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ] .  T h e  s am e  s i tu ati o n  c an

e x i s t wh e r e  a C l a s s  I I  l i q u i d  [ 1 0 0 ° F  ( 3 7 . 8 ° C )  ≤  F P  <  1 4 0 ° F
( 6 0 ° C ) ]  i s  e x p o s e d  to  th e  va p o r s  o f a C l as s  I  l i q u i d  [ F P  <  1 0 0 ° F
( 3 7 . 8 ° C ) ]  vi a a n  i n te r c o n n e c ti n g vap o r  l i n e .  (See 27. 8. 1 . 5 and

27. 8. 2. 1 3. ) C a r e  s h o u l d  b e  e x e r c i s e d  i n  s u c h  c a s e s  to  ap p l y th e
r e q u i r e m e n ts  ap p r o p r i ate  to  th e  a c tu al  classifcation.  Re fe r  to
Fire Protection Guide to Hazardous Materials fo r  F P  an d  o th e r  fre

h az ar d  d ata.

T h e  vo l ati l i ty o f a l i q u i d  i s  i n c r e as e d  b y h e ati n g .  Wh e r e
C l a s s  I I  o r  C l as s  I I I  l i q u i d s  [ F P  ≥  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  a r e  e x p o s e d

to  s to r a ge  c o n d i ti o n s ,  u s e  c o n d i ti o n s ,  o r  p r o c e s s  o p e r ati o n s
wh e r e  th e y ar e  n atu r al l y o r  artifcially h e a te d  u p  to  o r  ab o ve

th e i r  F P,  a d d i ti o n al  fre  s a fe ty fe atu r e s ,  s u c h  a s  ve n ti l a ti o n ,  s e p a ‐
r a ti o n  fr o m  i gn i ti o n  s o u r c e s ,  d i ki n g ,  o r  e l e c tr i c a l  a r e a classifca‐
tion,  m i g h t b e  n e c e s s a r y.

Ad d i ti o n a l  fre  s afe ty c o n s i d e r ati o n s  m i gh t a l s o  b e  n e c e s s ar y
fo r  th e  s afe  s to r a ge  a n d  u s e  o f l i q u i d s  th a t h ave  u n u s u al  b u r n ‐

i n g c h ar a c te r i s ti c s ,  th at a r e  s u b j e c t to  s e l f- i g n i ti o n  wh e n
e x p o s e d  to  a i r,  th at ar e  h i g h l y r e a c ti ve  wi th  o th e r  s u b s tan c e s ,
th a t ar e  s u b j e c t to  e x p l o s i ve  d e c o m p o s i ti o n ,  o r  th at h ave  o th e r

s p e c i al  p r o p e r ti e s  th at d i c tate  s a fe g u a r d s  o ve r  an d  ab o ve  th o s e
specifed  fo r  a  n o r m a l  l i q u i d  o f s i m i l a r  F P  classifcation.

A. 1 . 3  Re q ui re m e n t Fl o wc h ar t fo r N FPA 3 0 .    F i g u r e  A. 1 . 3
p r o vi d e s  a fowchart o n  h o w to  n a vi ga te  th e  r e q u i r e m e n ts  o f
N F PA  3 0 .

A. 1 . 4 . 2    An  e x i s ti n g  s i tu a ti o n  i n vo l vi n g a  d i s ti n c t h az ar d  to  l i fe
o r  ad j ac e n t p r o p e r ty i n c l u d e s  c o n d i ti o n s  th at m i g h t r e s u l t i n

a n  e x p l o s i o n  o r  s u d d e n  e s c al ati o n  o f a fre.  E x a m p l e s  i n c l u d e ,
b u t ar e  n o t l i m i te d  to ,  i n ad e q u ate  ve n ti l ati o n  o f confned
s p ac e s ,  l ac k o f ad e q u ate  e m e r ge n c y ve n ti n g  o f a tan k,  fa i l u r e  to
freproof th e  s u p p o r ts  o f e l e va te d  tan ks ,  o r  l ac k o f d r a i n ag e  o r

d i ke s  to  c o n tr o l  s p i l l s .

A. 3 . 2 . 1  Ap p ro ve d .    T h e  N a ti o n al  F i r e  P r o te c ti o n  As s o c i a ti o n
d o e s  n o t ap p r o ve ,  i n s p e c t,  o r  c e r ti fy an y i n s ta l l ati o n s ,  p r o c e ‐
d u r e s ,  e q u i p m e n t,  o r  m ate r i a l s ;  n o r  d o e s  i t ap p r o ve  o r  e va l u ate

te s ti n g l a b o r a to r i e s .  I n  d e te r m i n i n g th e  ac c e p tab i l i ty o f i n s tal l a‐
ti o n s ,  p r o c e d u r e s ,  e q u i p m e n t,  o r  m ate r i a l s ,  th e  au th o r i ty
h avi n g  j u r i s d i c ti o n  m ay b a s e  ac c e p tan c e  o n  c o m p l i an c e  wi th

N F PA o r  o th e r  ap p r o p r i ate  s ta n d ar d s .  I n  th e  a b s e n c e  o f s u c h
s tan d ar d s ,  s ai d  au th o r i ty m a y r e q u i r e  e vi d e n c e  o f p r o p e r  i n s tal ‐
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l ati o n ,  p r o c e d u r e ,  o r  u s e .  T h 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 a l s o  r e fe r  to  th e  l i s ti n gs  o r  l ab e l i n g p r a c ti c e s  o f an  o r g an i ‐
z a ti o n  th at i s  c o n c e r n e d  wi th  p r o d u c t e val u a ti o n s  an d  i s  th u s  i n

a  p o s i ti o n  to  d e te r m i n e  c o m p l i an c e  wi th  a p p r o p r i ate  s tan d ar d s
fo r  th e  c u r r e n t p r o d u c ti o n  o f l i s te d  i te m s .

A. 3 . 2 . 2  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
“ au 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 s ta n d ar d s  i n  a  b r o ad  m an n e r  b e c a u s e  j u r i s d i c ti o n s  an d

a p p r o val  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 ay
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 a r 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 a u ,  l ab o r  d e p a r tm e n t,  o r  h e al 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 an 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 a y 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 . 2 . 3  C o d e .    T h e  d e c i s i o n  to  d e s i g n ate  a s tan d a r d  as  a
“ c o d e ”  i s  b as e d  o n  s u c h  fa c to r s  as  th e  s i z e  a n d  s c o p e  o f th e

s tan d ar d ,  i ts  i n te n d e d  u s e  a n d  fo r m  o f a d o p ti o n ,  a n d  wh e th e r
i t c o n tai n s  s u b s tan ti a l  e n fo r c e m e n t an d  a d m i n i s tr a ti ve  p r o vi ‐

s i o n s .

A. 3 . 2 . 5  L i s te d .    T h e  m e a n s  fo r  i d e n ti fyi n g l i s te d  e q u i p m e n t
m a y var y fo r  e ac h  o r ga n i z ati o n  c o n c e r n e d  wi th  p r o d u c t e val u a‐

ti o n ;  s o m e  o r g an i z a ti o n s  d o  n o t r e c o g n i z e  e q u i p m e n t as  l i s te d
u n l e s s  i t i s  al s o  l a b e l e d .  T h e  au th o r i ty h a vi n g j u r i s d i c ti o n

s h o u l d  u ti l i z e  th e  s ys te m  e m p l o ye d  b y th e  l i s ti n g o r g an i z a ti o n
to  i d e n ti fy a l i s te d  p r o d u c t.

A. 3 . 3 . 6  B o i l - O ve r.    B o i l - o ve r  o c c u r s  wh e n  th e  r e s i d u e s  fr o m
s u r fac e  b u r n i n g b e c o m e  m o r e  d e n s e  th a n  th e  u n b u r n e d  o i l
an d  s i n k b e l o w th e  s u r fac e  to  fo r m  a  h o t l aye r,  wh i c h

p r o gr e s s e s  d o wn war d  m u c h  fa s te r  th an  th e  r e gr e s s i o n  o f th e
l i q u i d  s u r fac e .  Wh e n  th i s  h o t l a ye r,  c al l e d  a  “ h e at wave , ”
r e ac h e s  wa te r  o r  wa te r-i n -o i l  e m u l s i o n  i n  th e  b o tto m  o f th e

tan k,  th e  wate r  i s  frst s u p e rh e ate d  an d  th e n  b o i l s  a l m o s t e x p l o ‐
s i ve l y,  overfowing  th e  tan k.  O i l s  s u b j e c t to  b o i l -o ve r  c o n s i s t o f
c o m p o n e n ts  h a vi n g a  wi d e  r an g e  o f b o i l i n g p o i n ts ,  i n c l u d i n g

b o th  l i g h t e n d s  a n d  vi s c o u s  r e s i d u e s .  T h e s e  c h a r ac te r i s ti c s  ar e
p r e s e n t i n  m o s t c r u d e  o i l s  an d  c an  b e  p r o d u c e d  i n  s yn th e ti c
m i x tu r e s .

A b o i l -o ve r  i s  an  e n ti r e l y d i ffe r e n t p h e n o m e n o n  fr o m  a  s l o p -
o ve r  o r  fr o th - o ve r.  S l o p -o ve r  i n vo l ve s  a m i n o r  fr o th i n g  th a t

o c c u r s  wh e n  wa te r  i s  s p r aye d  o n to  th e  h o t s u r fac e  o f a  b u r n i n g
o i l .  F r o th - o ve r  i s  n o t a s s o c i a te d  wi th  a fre  b u t r e s u l ts  wh e n

wate r  i s  p r e s e n t o r  e n te r s  a  tan k c o n tai n i n g h o t vi s c o u s  o i l .
U p o n  m i x i n g ,  th e  s u d d e n  c o n ve r s i o n  o f wate r  to  s te a m  c a u s e s  a
p o r ti o n  o f th e  tan k c o n te n ts  to  overfow.

A. 3 . 3 . 8 . 1  I m p o r tan t B u i l d i n g.    E x am p l e s  o f i m p o r tan t b u i l d ‐
i n g s  i n c l u d e  o c c u p i e d  b u i l d i n gs  wh e r e  e g r e s s  wi th i n  2  m i n u te s
c a n n o t b e  r e a s o n a b l y e x p e c te d ,  a n d  c o n tr o l  b u i l d i n g s  th at

r e q u i r e  p r e s e n c e  o f p e r s o n n e l  fo r  o r d e r l y s h u td o wn  o f i m p o r ‐
ta n t o r  h az ar d o u s  p r o c e s s e s .  I m p o r tan t b u i l d i n gs  c a n  a l s o
i n c l u d e  u n p r o te c te d  s to r a ge  wh e r e  p r o d u c ts  fr o m  fre  c a n

h a r m  th e  c o m m u n i ty o r  th e  e n vi r o n m e n t o r  b u i l d i n g s  th a t
c o n tai n  h i gh - va l u e  c o n te n ts  o r  c r i ti c a l  e q u i p m e n t o r  s u p p l i e s .

A. 3 . 3 . 1 2  C o n tai n e r.    T h e  U S  D O T  defnes  non-bulk packaging a s
h avi n g  u p  to  1 1 9   ga l  ( 4 5 0   L )  c a p ac i ty i n  4 9   C F R 1 7 1 . 8 .

H a n d  s a n i t i z e r

S t o ra g e
h a n d l i n g

a n d  u s e  o f
b u l k o r  re fi l l

q u a n t i t i e s

U n i t  d e s i g n
Vo l u m e  o f

d i s p e n s i n g  u n i t
L o c a t i o n

re q u i re m e n t s
To t a l  d i s p e n s e r

vo l u m e  i n  u s e
To t a l  vo l u m e

i n  s t o ra g e

N F PA  3 0  1 . 1 . 2 ( 9 )
e xe m p t i o n  a p p l i e s

C o m p l i a n t
w i t h  N F PA  1 ,

N F PA  101 ,  a n d /o r
j u r i s d i c t i o n  d i re c t i o n  o n

a l l  t h e  l i s t e d
p a ra m e t e rs ?

U s e  o f  
d i s p e n s e r

( p e r  N F PA  1 ,
N F PA  101 ,

o r  j u r i s d i c t i o n
d i re c t i o n )

N F PA  3 0  1 . 1 . 2 ( 9 )
s c o p e  e xe m p t i o n

d o e s  n o t  a p p l y

N o

Ye s

N FI G U RE  A. 1 . 1 . 2 ( 8 )   H i gh - L e ve l  G ui d an c e  Fl o wc h ar t o n  th e  C o d e  Re gu l ati o n  o f AB H R.



F L AM M AB L E  AN D  C O M B U S T I B L E  L I QU I D S  C O D E3 0 - 1 2 0

2 0 2 4  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 .

A. 3 . 3 . 1 2 . 2  N o n m e tal l i c  C o n tai n e r.    P e r m i s s i b l e  n o n m e tal l i c
c o n tai n e r s  fo r  s h i p p i n g  C l a s s  I ,  C l a s s  I I ,  o r  C l as s  I I I A l i q u i d s
[ F P  <  2 0 0 ° F  ( 9 3 ° C )  an d  an y B P ]  ar e  go ve r n e d  b y th e  h az ar d o u s
m a te r i al s  tr an s p o r tati o n  r e gu l ati o n s  p r o m u l g ate d  b y th e
U n i te d  N a ti o n s  p u b l i c ati o n ,  Recommendations on the Transport of
Dangerous Goods,  an d  th e  U S  D e p ar tm e n t o f Tr an s p o r tati o n ’ s
H az ar d o u s  M ate r i a l s  Re g u l a ti o n s ,  T i tl e  4 9 ,  C o d e  o f F e d e r al
Re g u l ati o n s .  S m a l l  tan ks  fo r  C l a s s  I I I B  l i q u i d s  [ F P  ≥  2 0 0 ° F
( 9 3 ° C ) ]  ar e  n o t g o ve r n e d  b y th e s e  r e gu l a ti o n s .  F i b e r  p o r tab l e
tan ks  fo r  C l a s s  I I I B  l i q u i d s  [ F P  ≥  2 0 0 ° F  ( 9 3 ° C ) ]  i n c l u d e  c o m p o ‐
s i te  d e s i g n s  c o n s i s ti n g  o f a  m u l ti -p l y c ar d b o ar d  b o x  wi th  a  r i g i d
o r  fexible  p l as ti c  b l ad d e r.

N A. 3 . 3 . 1 8  E m e rge n c y C o n tro l  S ys te m s .    E x am p l e s  o f s u c h  m e a s ‐
u r e s  a r e  s h u td o wn ,  i s o l ati o n ,  ve n ti l a ti o n ,  d i l u ti o n ,  a n d  e m e r ‐
ge n c y ve n ti n g.

A. 3 . 3 . 2 2  Fu gi ti ve  E m i s s i o n s .    T h e s e  i n c l u d e  l e aks  fr o m  p u m p
s e a l s ,  val ve  p ac ki n g ,  fange  ga s ke ts ,  c o m p r e s s o r  s e al s ,  p r o c e s s
d r ai n s ,  a n d  s o  fo r th .

A. 3 . 3 . 2 4  H az ard o u s  M ate ri al  o r H az ard o u s  C h e m i c al .    T h e s e
d an g e r s  c a n  a r i s e  fr o m ,  b u t ar e  n o t l i m i te d  to ,  to x i c i ty,  r e ac ti v‐
i ty,  i n s ta b i l i ty,  o r  c o r r o s i vi ty.

A. 3 . 3 . 2 6  H az ard o u s  Re ac ti o n  o r H az ard o u s  C h e m i c al  Re ac ‐
ti o n .    T h e s e  d a n ge r s  m i gh t i n c l u d e ,  b u t ar e  n o t l i m i te d  to ,

to x i c  e ffe c ts ,  r e a c ti o n  s p e e d  ( i n c l u d i n g  d e to n ati o n ) ,  e x o th e r ‐
m i c  r e a c ti o n ,  o r  p r o d u c ti o n  o f u n s tab l e  o r  r e ac ti ve  m a te r i al s .

A. 3 . 3 . 3 1 . 1  N o n m e tal l i c  I n te r m e d i ate  B ul k C o n tai n e r.    P e r m i s ‐
s i b l e  n o n m e ta l l i c  i n te r m e d i a te  b u l k c o n tai n e r s  fo r  s h i p p i n g
C l a s s  I ,  C l as s  I I ,  o r  C l a s s  I I I A l i q u i d s  [ F P  <  2 0 0 ° F  ( 9 3 ° C )  an d

a n y B P ]  a r e  g o ve r n e d  b y th e  h az ar d o u s  m ate r i a l s  tr an s p o r ta‐
ti o n  r e gu l a ti o n s  p r o m u l g ate d  b y th e  U n i te d  N a ti o n s  p u b l i c a‐
ti o n ,  Recommendations on the Transport of Dangerous Goods,  an d

th e  U S  D e p a r tm e n t o f Tr a n s p o r ta ti o n ’ s  H az ar d o u s  M a te r i al s
Re g u l ati o n s ,  T i tl e  4 9 ,  C o d e  o f F e d e r al  Re g u l ati o n s .  I n te r m e d i ‐
ate  b u l k c o n tai n e r s  fo r  C l as s  I I I B  l i q u i d s  [ F P  ≥  2 0 0 ° F  ( 9 3 ° C ) ]

a r e  n o t g o ve r n e d  b y th e s e  r e g u l ati o n s .  F i b e r  i n te r m e d i a te  b u l k
c o n tai n e r s  fo r  C l a s s  I I I B  l i q u i d s  [ F P  ≥  2 0 0 ° F  ( 9 3 ° C ) ]  i n c l u d e
c o m p o s i te  d e s i gn s  c o n s i s ti n g  o f a c a r d b o ar d  b o x  wi th  a fexible

p l a s ti c  b l a d d e r,  wh i c h  i s  c o m m o n l y r e fe r r e d  to  as  a “ b ag -i n -b o x ”
c o n tai n e r.

A. 3 . 3 . 3 3  L i q u i d  ( P h ys i c al  S tate ) .    F o r  th i s  c o d e ,  a  m a te r i al  wi th
a  Re i d  vap o r  p r e s s u r e  gr e a te r  th an  a n  ab s o l u te  p r e s s u r e  o f
4 0  p s i  ( 2 7 6  kP a)  i s  c o n s i d e r e d  to  b e  a g as  an d  i s ,  th e r e fo r e ,  n o t

wi th i n  th e  s c o p e  o f N F PA 3 0 .  S e e  N F PA  5 8 .

A. 3 . 3 . 3 3 . 3  I gn i ti b l e  L i q ui d .    U n l e s s  o th e r wi s e  specifed,  th e
te r m  liquid m e an s  an  i gn i ti b l e  l i q u i d .

T h e  te r m  ignitible liquid r e fe r s  to  an y l i q u i d  th a t h as  a  m e a s ‐
u r ab l e  c l o s e d - c u p  fash  p o i n t.  C l as s  I  l i q u i d s  [ F P  <  1 0 0 ° F

Ye s

I s
l i q u i d

i g n i t i b l e  a s
d e fi n e d  i n

C h a p t e r
3 ?

N o

D o e s  a n y
e xc l u s i o n  o f

1 . 1 . 2
a p p l y ?

D o  a n y
s t a n d a rd s

l i s te d  i n  1 . 5 . 3
a p p l y ?

D o e s
s i t u a t i o n  i n vo l ve

s to ra g e ?

I s  s t o ra g e
i n  fi xe d

t a n ks ?

N F PA  3 0

d o e s  n o t
a p p l y.

I s  s t o ra g e  i n
c o n t a i n e rs  o r

p o r t a b l e
t a n ks * ?

N o t e :

C h a p te rs  1 9 ,  2 8 ,  a n d  2 9  a re  n o t
i n c l u d e d  i n  t h i s  d e c i s i o n  t re e .  T h e y
a p p l y  t o  s p e c i fi c  s i t u a t i o n s  a s  s e t  fo r t h
i n  t h e i r  re s p e c t i ve  s c o p e s .

C h a p te rs  8  a n d  2 0  a re  re s e r ve d .

* I n  s o m e  c a s e s ,  I B C s  a n d  p o r t a b l e
t a n ks  a re  re g u l a te d  a s  s t o ra g e  t a n ks .

Ye s Ye s N o Ye s Ye s

Ye s

N o

N o

Ye s

Ye s

N o

Ye s

N o

Ye s N o N o Ye s N o N o

N F PA  3 0

d o e s  n o t
a p p l y.

D o e s
s i t u a t i o n  i n vo l ve

h a n d l i n g ,  u s e ,  o r
p ro c e s s i n g ?

C h a p t e rs
1 – 7  a n d  1 8

a p p l y.
Continue

D o e s
s i t u a t i o n  i n vo l ve

p h ys i c a l  o r c h e m i c a l
p ro c e s s i n g ?

C h a p te r 1 7
a p p l i e s .

S e e  C h a p t e r 1 6
fo r  fi re  p ro t e c t i o n

s ys t e m  d e s i g n
c r i te r i a .

F o r m e rc a n t i i l e  o c c u p a n c i e s ,
C h a p t e r  1 0  a l s o  a p p l i e s .

Fo r i n d u s t r i a l  o c c u p a n c i e s ,
C h a p t e r 1 1  a l s o  a p p l i e s .

Fo r  s t o ra g e  ro o m s ,  g e n e ra l -
p u r p o s e  wa re h o u s e s ,  a n d

l i q u i d  wa re h o u s e s ,
C h a p te r 1 2  a l s o  a p p l i e s .

Fo r d e t a c h e d  b u i l d i n g s  a n d
u n p ro t e c t e d  s to ra g e ,

C h a p te r 1 3  a l s o  a p p l i e s .

Fo r  h a z a rd o u s  m a t e r i a l s
s t o ra g e  l o c ke rs ,

C h a p te r 1 4  a l s o  a p p l i e s .

Fo r  o u t d o o r  s t o ra g e ,
C h a p te r 1 5  a l s o  a p p l i e s .

I n  a l l  c a s e s ,
s e e

C h a p t e r  2 7
fo r p i p i n g

s ys t e m s .

C h a p te r 2 1
a p p l i e s .
Continue

Fo r a b o ve g ro u n d
s to ra g e  t a n ks ,

C h a p te r 2 2  a l s o  a p p l i e s .

Fo r  u n d e rg ro u n d  ( b u r i e d )
s to ra g e  t a n ks ,

C h a p te r 2 3  a l s o  a p p l i e s .

F o r s t o ra g e  t a n k
b u i l d i n g s ,

C h a p te r 2 4  a l s o  a p p l i e s .

F o r s t o ra g e  t a n k
va u l t s ,

C h a p te r 2 5  a l s o  a p p l i e s .

C h a p t e r  9
a p p l i e s .
Continue

C h a p t e r 1 7
a p p l i e s .

C h a p t e rs
1 –7

a p p l y.
Continue

D o e s
e xe m p t i o n

9 . 1 . 4 ( 1 )  a p p l y ?

D o e s
e xe m p t i o n

9 . 1 . 4 ( 2 ) ,  ( 3 ) ,  o r ( 4 )
a p p l y ?

C h a p t e rs
1 – 7

a p p l y.
Continue

Δ FI G U RE  A. 1 . 3   Re q u i re m e n t Fl o wc h ar t fo r N FPA  3 0 .



AN N E X  A 3 0 - 1 2 1

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 . 2 0 2 4  E d i t i o n

( 3 7 . 8 ° C ) ] ,  C l as s  I I  a n d  C l as s  I I I  l i q u i d s  [ F P  ≥  1 0 0 ° F  ( 3 7 . 8 ° C ) ] ,
an d  infammable  l i q u i d s  a r e  al l  i g n i ti b l e  l i q u i d s . (See Annex B for
more information. )

A. 3 . 3 . 3 3 . 6  U n s tab l e  L i q u i d .    Re fe r  to  N F PA  4 0 0  a n d  N F PA  7 0 4
fo r  ad d i ti o n al  i n fo r m ati o n  r e ga r d i n g th e  p r o p e r  p r o te c ti o n
m e th o d s  fo r  u n s tab l e  l i q u i d s  a n d  classifcation  o f u n s tab l e

l i q u i d s ,  r e s p e c ti ve l y.

A. 3 . 3 . 3 3 . 7  Wate r- M i s c i b l e  L i q u i d .    L i q u i d s  th a t ar e  wate r-
m i s c i b l e  i n c l u d e  l o w m o l e c u l a r  we i gh t ( 3  c ar b o n s  o r  l e s s )  al c o ‐

h o l s ,  s u c h  as  m e th yl  al c o h o l ,  e th yl  a l c o h o l ,  n -p r o p yl  a l c o h o l ,
i s o p r o p yl  a l c o h o l ,  an d  al l yl  al c o h o l .  Ac e to n e  a n d  te r t-b u tyl

a l c o h o l  ar e  al s o  wa te r-m i s c i b l e .

Wh e n  wa te r-m i s c i b l e  C l as s  I  l i q u i d s  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]
ar e  m i x e d  wi th  wate r,  a  h o m o g e n e o u s  s o l u ti o n  i s  fo r m e d .  T h e

F P,  fre  p o i n t,  h e at o f c o m b u s ti o n ,  an d  h e at r e l e as e  r ate  fo r  th e
s o l u ti o n  wi l l  b e  d i ffe r e n t fr o m  th e  p u r e  l i q u i d .  T h e  F P  an d  fre

p o i n t o f th e  s o l u ti o n  wi l l  i n c r e a s e  a s  th e  wate r  c o n c e n tr a ti o n
i n c r e as e s .  At a c e r tai n  wa te r  c o n c e n tr a ti o n ,  wh i c h  va r i e s  fo r

d i ffe r e n t l i q u i d s ,  th e  fre  p o i n t wi l l  n o  l o n g e r  e x i s t an d  th e
s o l u ti o n  wi l l  n o  l o n ge r  p r e s e n t a fre  h az ar d .

N A. 3 . 3 . 3 4  L i q u i d  S to rage  Ro o m .    A l i q u i d  s to r a ge  r o o m  i s
ge n e r a l l y a s m al l  s p ac e  wh e r e  th e  q u an ti ty o f s to r e d  i g n i ti b l e
l i q u i d s  e x c e e d s  th e  M AQ.  T h e  l e g ac y te r m s  inside room an d

cutoff room m o s t c l o s e l y r e s e m b l e  th e  c u r r e n t defnition  o f
l i q u i d  s to r a ge  r o o m .  A s p ac e  d e s i g n e d  fo r  i g n i ti b l e  (fammable
an d  c o m b u s ti b l e )  l i q u i d  s to r a ge  wi l l  b e  c o n s i d e r e d  a  c o n tr o l

a r e a,  a l i q u i d  s to r ag e  r o o m ,  o r  a  l i q u i d  wa r e h o u s e .

A. 3 . 3 . 3 8  M ax i m u m  Al l o wab l e  Q u an ti ty ( M AQ ) .    Qu an ti ti e s  o f
fammable  an d  c o m b u s ti b l e  ( i g n i ti b l e )  l i q u i d s  a r e  p e r m i tte d  to

e x c e e d  th e  M AQs  wh e n  th e y ar e  l o c a te d  i n  an  ar e a  th at
c o m p l i e s  wi th  P r o te c ti o n  L e ve l s  2  an d  3  i n  ac c o r d a n c e  wi th  th i s

c o d e  a n d  wi th  th e  b u i l d i n g  c o d e .

A. 3 . 3 . 4 1  O p e rati n g U n i t ( Ve s s e l )  o r P ro c e s s  U n i t ( Ve s s e l ) .
U n i t o p e r ati o n s  i n c l u d e ,  b u t a r e  n o t l i m i te d  to ,  d i s ti l l ati o n ,
o x i d ati o n ,  c r a c ki n g,  an d  p o l ym e r i z a ti o n .

A. 3 . 3 . 4 3  P i e r.    T h e  te r m s  pier a n d  wharf ar e  u s e d  i n te r c h a n ge a ‐
b l y.  [ 3 0 7 ,  2 0 2 1 ]

A. 3 . 3 . 4 5  P ro c e s s  o r P ro c e s s i n g.    T h e  s e q u e n c e  c an  i n c l u d e
b o th  p h ys i c al  a n d  c h e m i c al  o p e r a ti o n s ,  u n l e s s  th e  te r m  i s  m o d i ‐
fed  to  r e s tr i c t i t to  o n e  o r  th e  o th e r.  T h e  s e q u e n c e  c an  i n vo l ve ,

b u t i s  n o t l i m i te d  to ,  p r e p ar a ti o n ,  s e p ar a ti o n ,  purifcation,  o r
c h a n ge  i n  s tate ,  e n e r g y c o n te n t,  o r  c o m p o s i ti o n .

A. 3 . 3 . 4 7 . 2  Rac k S e c ti o n .    P as s ag e wa ys  th a t tr a ve r s e  th e  r ac k a t
gr a d e  l e ve l  i n  th e  tr an s ve r s e  d i r e c ti o n  wi th  s to r e d  m ate r i al s  o r
c o m m o d i ti e s  l o c ate d  i n  th e  r a c k ab o ve  th e  p as s ag e wa y ar e  n o t

c o n s i d e r e d  ai s l e s  fo r  th e  p u r p o s e  o f d e te r m i n i n g  th e  e x te n t o f
th e  r ac k s e c ti o n .  L i ke wi s e ,  l o n g i tu d i n a l  a n d  tr a n s ve r s e  fue
s p ac e s  i n  a r ac k a r e  n o t c o n s i d e r e d  ai s l e s  fo r  th e  p u r p o s e  o f

d e te r m i n i n g  th e  e x te n t o f th e  r ac k s e c ti o n .

Δ A. 3 . 3 . 4 9  S afe ty C an .    S a fe ty c an s  l i s te d  to  U L  3 0 ,  Metal Safety
Cans,  o r  FM Approval Class Number 6051 -6052 Standard Safety

Containers and Filling,  Supply and Disposal Containers for Ignitable
(Flammable) Liquids,  ar e  l i m i te d  to  5  U S  g al  ( 1 9  L ) .  U L  1 3 1 3 ,

Nonmetallic Safety Cans for Petroleum Products,  al l o ws  fo r  c ap a c i ti e s
u p  to  5  I m p e r i a l  g al  ( 2 3  L ) .  U L / U L C  3 0 ,  Metallic and Nonmetal‐
lic Safety Cans for Flammable and Combustible Liquids,  l i m i ts  a
m a x i m u m  o f 5  U S  ga l  ( 1 9  L )  a n d  i n c o r p o r a te s  r e q u i r e m e n ts

fr o m  th e  p r e vi o u s  ve r s i o n s  o f U L  3 0  an d  U L  1 3 1 3 .  T h e  n e w
fame  m i ti ga ti o n  d e vi c e  ( F M D )  te r m  i s  i n c l u s i ve  o f d i ffe r e n t

d e vi c e s  th at p r e ve n t an  e x te r n al  i gn i ti o n  s o u r c e  fr o m  i gn i ti n g
th e  c o n ta i n e r  c o n te n ts ,  wh i c h  i s  e va l u a te d  fo r  e ffe c ti ve n e s s  i n

U L / U L C  3 0 .  F M D s  i n c l u d e  tr ad i ti o n al  fame  ar r e s te r s  ( e . g . ,
s c r e e n  o r  s tr ai n e r )  a n d  n e we r  d e s i gn s ,  s u c h  a s  m e s h  s c r e e n  o r

s i n te r e d  m e tal  a n d  m ate r i a l s ,  s u c h  a s  e x p a n d e d  m e tal  m e s h .

N A. 3 . 3 . 5 0  S e c o n d ar y C o n tai n m e n t P i p i n g.    S e c o n d a r y c o n ta i n ‐
m e n t p i p i n g  s ys te m s  o fte n  i n c l u d e  c o n tai n m e n t s u m p s .  E x am ‐

p l e s  o f s e c o n d ar y c o n ta i n m e n t p i p i n g  i n c l u d e  d o u b l e -wa l l  an d
c o a x i al  p i p i n g.

A. 3 . 3 . 5 4 . 2  Atm o s p h e ri c  Tan k .    O l d e r-s tyl e  fat r o o f tan ks  we r e
d e s i g n e d  to  o p e r ate  at p r e s s u r e s  fr o m  atm o s p h e r i c  th r o u g h  a

g au ge  p r e s s u r e  o f 0 . 5  p s i  ( 3 . 5  kP a ) ,  m e as u r e d  a t th e  to p  o f th e
ta n k.  T h i s  l i m i tati o n  wa s  e s tab l i s h e d  to  avo i d  c o n ti n u o u s  s tr e s s
o n  th e  r o o f p l a te s  o f th e  ta n k.

A. 3 . 3 . 5 4 . 4 . 1  N o n m e tal l i c  P o r tab l e  Tan k.    P e r m i s s i b l e  n o n m e ‐
ta l l i c  p o r tab l e  ta n ks  fo r  s h i p p i n g  C l as s  I ,  C l as s  I I ,  o r  C l as s  I I I A

l i q u i d s  [ F P  <  2 0 0 ° F  ( 9 3 ° C )  an d  a n y B P ]  ar e  g o ve r n e d  b y
h az ar d o u s  m ate r i a l s  tr a n s p o r ta ti o n  r e g u l ati o n s  p r o m u l g ate d  b y
th e  U n i te d  N ati o n s  ( U N )  an d  th e  U S  D e p a r tm e n t o f Tr an s p o r ‐

tati o n  ( D O T ) .  S m a l l  tan ks  fo r  C l as s  I I I B  l i q u i d s  [ F P  ≥  2 0 0 ° F
( 9 3 ° C ) ]  ar e  n o t g o ve r n e d  b y e i th e r  U N  o r  D O T  h az ar d o u s
m a te r i al s  r e gu l a ti o n s .  F i b e r  p o r ta b l e  ta n ks  fo r  C l a s s  I I I B  l i q u i d s

[ F P  ≥  2 0 0 ° F  ( 9 3 ° C ) ]  i n c l u d e  c o m p o s i te  d e s i g n s  c o n s i s ti n g  o f a
m u l ti -p l y c o r r u ga te d  b o x  wi th  a r i gi d  o r  fexible  i n n e r  p l as ti c
b l ad d e r.

A. 3 . 3 . 5 9  Vap o r P ro c e s s i n g S ys te m .    E x am p l e s  ar e  s ys te m s
u s i n g  b l o we r-as s i s t fo r  c ap tu r i n g  vap o r s  an d  r e fr i g e r ati o n ,

a b s o r p ti o n ,  an d  c o m b u s ti o n  s ys te m s  fo r  p r o c e s s i n g  vap o r s .

A. 3 . 3 . 6 0  Vap o r Re c o ve r y S ys te m .    E x a m p l e s  a r e  b al an c e d -
p r e s s u r e  vap o r  d i s p l a c e m e n t s ys te m s  an d  vac u u m -as s i s t s ys te m s

wi th o u t vap o r  p r o c e s s i n g .

A. 3 . 3 . 6 4  Ve n ti l ati o n .    Ve n ti l ati o n  c an  b e  a c h i e ve d  b y i n tr o d u c ‐
ti o n  o f fr e s h  a i r  to  d i l u te  c o n tam i n a te d  a i r  o r  b y l o c a l  e x h a u s t
o f c o n ta m i n ate d  ai r.  Ve n ti l ati o n  i s  c o n s i d e r e d  ad e q u ate  i f i t i s
suffcient to  p r e ve n t ac c u m u l ati o n  o f signifcant q u an ti ti e s  o f

va p o r –ai r  m i x tu r e s  i n  c o n c e n tr ati o n s  o ve r  o n e -fo u r th  o f th e
l o we r  fammable  l i m i t ( L F L ) .

A. 3 . 3 . 6 5  Ware h o u s e .    War e h o u s i n g  o p e r ati o n s  r e fe r r e d  to  i n
th e s e  defnitions  ar e  th o s e  o p e r ati o n s  n o t ac c e s s i b l e  to  th e

p u b l i c  an d  i n c l u d e  ge n e r a l -p u r p o s e ,  m e r c h a n d i s e ,  d i s tr i b u ti o n ,
an d  i n d u s tr i a l  war e h o u s e –typ e  o p e r ati o n s .

N A. 3 . 3 . 6 5 . 2  L i q u i d  Ware h o u s e .    A l i q u i d  war e h o u s e  i s  g e n e r al l y
a l ar g e  s p a c e  wh e r e  th e  q u a n ti ty o f s to r e d  i g n i ti b l e  l i q u i d s
e x c e e d s  th e  M AQ.  T h e  l e ga c y te r m  attached building m o s t

c l o s e l y r e s e m b l e s  th e  c u r r e n t defnition  o f l i q u i d  war e h o u s e .  A
s p ac e  d e s i gn e d  fo r  i g n i ti b l e  (fammable  an d  c o m b u s ti b l e )
l i q u i d  s to r a ge  wi l l  b e  c o n s i d e r e d  a c o n tr o l  ar e a,  a l i q u i d  s to r ag e

r o o m ,  o r  a l i q u i d  war e h o u s e .

A. 3 . 3 . 6 6  Wh ar f.    T h e  te r m s  wharf a n d  pier ar e  u s e d  i n te r ‐
c h a n ge a b l y.  [ 3 0 7 ,  2 0 2 1 ]

A. 4 . 3    At th e  b o i l i n g p o i n t,  th e  s u r r o u n d i n g  atm o s p h e r i c  p r e s ‐
s u r e  c an  n o  l o n g e r  h o l d  th e  l i q u i d  i n  th e  l i q u i d  s tate  an d  th e

l i q u i d  b o i l s .  A l o w b o i l i n g p o i n t i s  i n d i c ati ve  o f a  h i g h  vap o r
p r e s s u r e  an d  a  h i g h  r a te  o f e vap o r ati o n .

A. 6 . 1    T h e s e  p r o vi s i o n s  m i g h t n o t p r o vi d e  ad e q u ate  p r o te c ti o n
fo r  al l  o p e r ati o n s  i n vo l vi n g  h az ar d o u s  m ate r i a l s  o r  c h e m i c al

r e a c ti o n s ,  n o r  d o  th e y c o n s i d e r  h e al th  h az ar d s  r e s u l ti n g  fr o m
e x p o s u r e  to  s u c h  m a te r i al s .
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2 0 2 4  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 .

A.6.3    T h e  e va l u ati o n  fo r  m an a ge m e n t o f fre  h az ar d s  s h o u l d
c o n s i d e r  p r o b a b i l i ty o f a n  i gn i ti b l e  m i x tu r e ,  th e  p r e s e n c e  o f a
c r e d i b l e  i g n i ti o n  s o u r c e ,  an d  c o n s e q u e n c e s  o f a n  i g n i ti o n .
Wh e r e  th e  r i s k i s  u n 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 ,  e x p l o s i o n  p r o te c ti o n  i n  ac c o r d an c e  wi th  N F PA 6 9 ,  o r
defagration  ve n ti n g  i n  ac c o r d an c e  wi th  N F PA 6 8 ,  o r  a  c o m b i ‐
n a ti o n  o f th e  two  s h o u l d  b e  p r o vi d e d .  S e e  al s o  Guidelines for
Chemical Process Quantitative Risk Analysis,  2 n d  e d i ti o n ,  fr o m  th e
C e n te r  fo r  C h e m i c al  P r o c e s s  S afe ty/ Am e r i c an  I n s ti tu te  o f
C h e m i c al  E n g i n e e r s .

A.6.4.1 .2.1    T h e  wi d e  r an g e  i n  s i z e ,  d e s i gn ,  an d  l o c a ti o n  o f
l i q u i d -p r o c e s s i n g  fa c i l i ti e s  p r e c l u d e s  th e  i n c l u s i o n  o f d e tai l e d
fre  a n d  h az ar d  p r e ve n ti o n  a n d  c o n tr o l  s ys te m s  an d  m e th o d s
ap p l i c a b l e  to  al l  s u c h  fac i l i ti e s .  T h e  u s e r  s h o u l d  s e e k fu r th e r
gu i d a n c e  fr o m  d o c u m e n ts  s u c h  a s  N F PA 5 5 1  an d  th e  S F P E ’ s
Engineering Guide to Fire Risk Assessment.

A.6.4.1 .3    S to r ag e ,  p r o c e s s i n g ,  h an d l i n g,  a n d  u s e  o f C l a s s  I I
an d  C l a s s  I I I  l i q u i d s  [ F P  ≥  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  a t te m p e r a tu r e s
ab o ve  th e  F P  c an  p r o d u c e  i gn i ti b l e  va p o r s  i f th e  l i q u i d  i s
re l e as e d  o r  ve s s e l s  a r e  ve n te d .  C l as s  I  l i q u i d  [ F P  <  1 0 0 ° F
( 3 7 . 8 ° C ) ]  r e q u i r e m e n ts  ad d r e s s  s u c h  e ve n ts  to  m i n i m i z e  th e
l i ke l i h o o d  o f i gn i ti o n  a n d  th e  c o n s e q u e n c e s  i f i g n i ti o n  o c c u r s ,
th u s  b e c o m i n g  a b e n c h m ar k fo r  d e s i g n  fe a tu r e s  wh e n  C l as s  I I
an d  C l as s  I I I  l i q u i d s  [ F P  ≥  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  a r e  h an d l e d  ab o ve
th e  F P.  H o we ve r,  th e i r  c h a r ac te r i s ti c s  d i ffe r  fr o m  th o s e  o f
C l a s s  I  l i q u i d s  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ] .  F o r  e x am p l e ,  th e  e x te n t
o f tr ave l  o f th e  C l as s  I I  a n d  I I I  vap o r s  i s  l i m i te d  b y th e  q u i c k
c o n d e n s a ti o n  o f r e l e as e d  vap o r s  a s  th e y c o o l  to  l o we r  te m p e r a‐
tu r e s .  T h i s  m i gh t j u s ti fy a  m o r e  l i m i te d  e l e c tr i c al  ar e a classifca‐
tion,  d i ffe r e n t ve n ti l ati o n ,  e l i m i n ati o n  o f e x p l o s i o n  ve n ti n g ,
an d  s o  fo r th .  I n  ad d i ti o n ,  th e  p r o c e s s  h a n d l i n g th e s e  C l a s s  I I
an d  C l as s  I I I  h e a te d  l i q u i d s  c o u l d  i n c o r p o r ate  s a fe ty d e s i gn
fe a tu r e s  th a t a c c o m p l i s h  th e  i n te n t o f N F PA 3 0 ,  th a t i s  to
ad d r e s s  th e  h az ar d s  o f r e l e as e d  va p o r s .  F u r th e r,  th e  m o r e
re s tr i c ti ve  b u i l d i n g  c o n s tr u c ti o n  r e q u i r e m e n ts  i n  Ta b l e  1 7 . 6 . 1
m i gh t n o t b e  n e c e s s ar y fo r  a p ar ti c u l ar  p r o c e s s  i n vo l vi n g
C l a s s  I I  a n d  C l a s s  I I I  l i q u i d s  [ F P  ≥  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  h e a te d
ab o ve  th e  F P.  T h e  o p ti o n  o f c o n d u c ti n g a n  e n g i n e e r i n g  e val u a‐
ti o n  i n  ac c o r d an c e  wi th  C h ap te r  6  was  i n c l u d e d  to  a l l o w th e
u s e  o f al te r n a ti ve  d e s i gn s  to  a d d r e s s  th e  l e ve l  o f h a z a r d s  i d e n ti ‐
fed.  T h e  S F P E ’ s  Engineering Guide to Performance-Based Fire
Protection p r o vi d e s  a m e th o d o l o g y o n  h o w to  p e r fo r m  an  al te r ‐
n ati ve  d e s i g n .

U s e r s  o f th e  c o d e  s h o u l d  b e  awa r e  th a t th e r e  m i g h t b e  o th e r
ap p l i c a b l e  r e q u i r e m e n ts .  F o r  e x am p l e ,  i n  th e  U S  O S H A F l am ‐
m a b l e  L i q u i d s  S ta n d ar d  ( 1 9 1 0 . 1 0 6 ) ,  p r o c e s s i n g  C a te g o r y 3  an d
C ate go r y 4  l i q u i d s  ( wh i c h  a p p r o x i m ate  C l a s s  I C  th r o u gh
C l a s s  I I I A l i q u i d s  i n  N F PA 3 0 )  i s  p r e s c r i p ti ve l y m a n ag e d ,  an d
r e q u i r e s  ac ti o n s  wh e n  th e  l i q u i d  i s  h e a te d  fo r  u s e  to  wi th i n
3 0 ° F  ( 1 6 . 7 ° C )  o f i ts  fash  p o i n t.

A.6.5.1(8)    Wi th  r e s p e c t to  fr i c ti o n a l  h e a t o r  s p ar ks ,  i t i s  r e c o g‐
n i z e d  th at th e r e  i s  a n e e d  to  c o n tr o l  s o u r c e s  o f i g n i ti o n ,  i n c l u d ‐
i n g m e c h an i c al  s p ar ks  fr o m  h a n d  to o l s ,  th at h ave  suffcient
e n e r gy to  i g n i te  fammable  vap o r s .  S tu d i e s ,  an e c d o te s ,  c o d e s ,
re fe r e n c e d  s tan d a r d s ,  an d  o th e r  h i s to r i c al  d o c u m e n ts  ( e . g . ,
AP I  2 2 1 4 ,  Spark Ignition Properties of Hand Tools)  s h o w th at th e r e
i s  a p o te n ti a l  fo r  h a n d  to o l  s p a r ks  to  i g n i te  fammable  va p o r s
fr o m  a  l i m i te d  n u m b e r  o f c h e m i c al s  an d  u n d e r  c e r ta i n  u n i q u e
c o n d i ti o n s .  T h e s e  i n c l u d e  C l as s  I  l i q u i d s  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]
wi th  l o w m i n i m u m  i g n i ti o n  e n e r gi e s ,  o p e r ati o n s  i n  wh i c h
l i q u i d s  ar e  h e ate d ,  an d  atyp i c al  s p ar k g e n e r ati o n  th at c a n  o c c u r
b e twe e n  specifc  typ e s  o f h an d  to o l s  an d  s tr u c k s u r fa c e s  ( i . e . ,

th e r m i te  r e a c ti o n s  o r  i m p ac t o f s te e l  to o l s  o n  q u ar tz i ti c  m ate r i ‐
al s ) .  E ve n  s p ar k-r e s i s ta n t to o l s  m i g h t n o t p r o vi d e  s u i tab l e

p r o te c ti o n  a ga i n s t i gn i ti o n .  F o r  e x am p l e ,  h a r d  m e ta l  p ar ti c l e s
c a n  b e c o m e  i m b e d d e d  i n  th e  r e l ati ve l y s o ft m e tal  o f s p a r k-

r e s i s ta n t to o l s ,  a n d  th e s e  p ar ti c l e s  c an  c au s e  s p ar ks  wh e n  th e
to o l s  ar e  u s e d .

N F PA 3 0  r e q u i r e s  an a l ys e s ,  s u c h  a s  j o b  s afe ty a n al ys e s  o r
ac ti vi ty h az ar d  an a l ys e s ,  o f th e  h a z a r d s  an d  r i s ks  o f a gi ve n  tas k
an d  th e  ap p l i c a ti o n  o f ap p r o p r i a te  p r o te c ti ve  m e as u r e s  to

p r e ve n t o r  m i ti g ate  th e  h az ar d s  an d  r i s ks .  T h i s  i n c l u d e s  i d e n ti ‐
fcation  an d  m i ti ga ti o n  o f i gn i ti o n  r i s k fr o m  m u l ti p l e  s o u r c e s ,
i n c l u d i n g  h an d  to o l s .  D u e  to  th e  c o m p l e x i ty o f th e  n u m e r o u s

o p e r ati o n s  i n vo l vi n g C l as s  I  l i q u i d s  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ] ,
N F PA 3 0  c an n o t ad d r e s s  al l  c o n d i ti o n s  i n  wh i c h  s p ar k-r e s i s ta n t

to o l s  s h o u l d  b e  m ad e  m an d ato r y,  m i g h t b e  ad vi s ab l e ,  o r  a r e
u n n e c e s s a r y to  h e l p  c o n tr o l  th e  i g n i ti o n  r i s k o f an y g i ve n  o p e r ‐
a ti o n .

I t i s  r e c o gn i z e d  th at th e  ad o p ti o n  o f th e  n e w Gl o b al l y
H a r m o n i z e d  S ys te m  fo r  l a b e l i n g  b y th e  U S  O c c u p a ti o n a l  S afe ty
an d  H e a l th  Ad m i n i s tr ati o n  ( 2 9  C F R 1 9 1 0 . 1 2 0 0 ,  Ap p e n d i x  C )

c r e a te s  a g e n e r al i z e d  m an d a te  fo r  th e  u s e  o f s p ar k-r e s i s ta n t
to o l s .  H o we ve r,  b as e d  o n  avai l a b l e  te c h n i c al  i n fo r m a ti o n ,  th i s
m a n d a te  g o e s  b e yo n d  wh at i s  c o n s i d e r e d  n e c e s s ar y fo r  fre

s a fe ty,  g i ve n  th e  fa c t th a t i t ap p l i e s  to  l i q u i d s  th at p r e s e n t l i ttl e
r i s k o f i g n i ti o n  u n l e s s  h e a te d  to  o r  a b o ve  th e i r  fash  p o i n ts .  (See
A. 6. 4. 1 . 3. )

A.6.5.3    S e e  N F PA  5 1 B .

A.6.5.4.1    T h e  p r e ve n ti o n  o f e l e c tr o s ta ti c  i gn i ti o n  i n  e q u i p ‐
m e n t i s  a c o m p l e x  s u b j e c t.  Re fe r  to  N F PA  7 7  fo r  g u i d a n c e .

N A.6.5.4.4    Ta b l e  7 . 3 . 3  l i s ts  typ i c a l  a r e as  wh e r e  i gn i ti b l e  m i x tu r e s
wo u l d  b e  e x p e c te d  to  e x i s t u n d e r  n o r m a l  o p e r a ti n g c o n d i ti o n s .

I n  th e s e  a r e as ,  confgurations  o f n o n m e tal l i c  c o n tai n e r s ,
e q u i p m e n t,  a n d  p i p i n g s h o u l d  b e  d e s i g n e d  an d  o p e r ate d  to

p r e ve n t s ta ti c  ac c u m u l ati o n  th a t c an  l e ad  to  e l e c tr o s ta ti c  i g n i ‐
ti o n  o f va p o r s .  T h i s  i s  typ i c a l l y a c c o m p l i s h e d  b y u s i n g n o n m e ‐
tal l i c  c o m p o n e n ts  c o n s tr u c te d  o f m ate r i a l s  th at h ave  s u r fa c e

r e s i s ti vi ty l e s s  th a n  1 0 9  o h m s  p e r  s q u ar e  ( c o n d u c ti ve  o r  s ta ti c
d i s s i p ati ve )  a n d  ar e  c o n n e c te d  to  g r o u n d .  Ad d i ti o n a l  te c h n i ‐
q u e s  a r e  d e ta i l e d  i n  N FPA  7 7 .

A.6.6.1    O n e  m e th o d  o f c o m p l yi n g wi th  th i s  r e q u i r e m e n t
c o u l d  b e  th r o u g h  th e  i n s ta l l ati o n  o f an  au to m ati c  a n d / o r

m a n u a l  fre  al a r m  s ys te m  as  c o ve r e d  i n  NFPA  72.

A.6.7.1    O th e r  r e c o gn i z e d  fre  p r e ve n ti o n  an d  c o n tr o l  fa c to r s ,
i n vo l vi n g c o n s tr u c ti o n ,  l o c ati o n ,  a n d  s e p ar a ti o n ,  ar e  a d d r e s s e d

e l s e wh e r e  i n  C h a p te r   6 .

A.6.7.3    P e r m an e n t c o n n e c ti o n s  to  p r o c e s s  wate r  l i n e s  fr o m
th e  fre  wate r  s ys te m  p re s e n t an  o p p o r tu n i ty fo r  c o n tam i n a ti o n
o f th e  fre  wate r  wi th  p r o c e s s  fuids.  I n c i d e n ts  h ave  o c c u r r e d

wh e r e  fre  wate r  wa s  c o n tam i n a te d  wi th  fammable  p r o c e s s
l i q u i d s ,  wi th  s u b s e q u e n t i n c r e as e d  fre  d a m a ge  an d ,  i n  s o m e
c a s e s ,  i n j u r y.  Te m p o r ar y c o n n e c ti o n s  ar e  p e r m i tte d  to  m e e t

e x tr ao r d i n ar y n e e d s ,  as  i n  tu r n a r o u n d  a n d  i n s p e c ti o n  p e r i o d s ,
tan k c l e a n i n g ,  a n d  s o  fo r th .  H o we ve r,  c ar e  s h o u l d  b e  ta ke n  to
a d d r e s s  th e  p o te n ti al  fo r  c o n ta m i n ati o n .  Wh e r e  s u c h  u s e

o c c u r s  fr e q u e n tl y e n o u gh  to  j u s ti fy a m o r e  r o b u s t ar r a n ge m e n t,
d o u b l e  b l o c k-a n d -b l e e d  val ve s ,  r e m o vab l e  s p o o l  p i e c e s ,  o r

o th e r  m e an s  s h o u l d  b e  u s e d  to  a s s u r e  th a t n o  c o n tam i n a ti o n
c a n  o c c u r.  C h e c k val ve s  al o n e  a r e  n o t suffcient.
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U s e  o f u ti l i ty wate r  s o u r c e s ,  s u c h  a s  b o i l e r  fe e d wate r,  th at ar e
n o t c o n ta m i n ate d ,  i s  a c c e p ta b l e  fo r  u s e  a s  a s u p p l e m e n ta l  fre
wate r  s u p p l y.

N A.6.7.6    T h e  fa c i l i ty o wn e r  s h o u l d  p e r fo r m  h a z a r d  r e c o gn i ti o n
o f th e  typ e  o f fo a m  u s e d  o n  s i te ,  as  s o m e  l e g ac y fo a m s  c o n tai n

p e r-  o r  polyfuoroalkylated  s u b s tan c e s  ( P FAS ) ,  wh i c h  ar e  b e i n g
e val u a te d  fo r  e n vi r o n m e n ta l  an d  h u m an  h e al th  h az ar d s .  (See
Annex E of NFPA 1 1  for more information. )

A.6.7.8    N F PA 1 0  p r o vi d e s  i n fo r m a ti o n  o n  th e  s u i ta b i l i ty o f
va ri o u s  typ e s  o f e x ti n gu i s h e r s .

N A.6.9    C o n tai n e r s  h a vi n g fammable  vap o r s  wi th i n ,  wh i c h  c a n
al s o  b e c o m e  p r e s s u r i z e d  wh e n  e x p o s e d  to  fre,  c an  p r o d u c e  a

l arg e  freball  o r  j e t fame  p r o j e c ti n g  o u twar d l y fr o m  th e  fai l u r e
p o i n t o f th e  c o n ta i n e r.  Al l  vapor-flled  m e tal  a n d  p l as ti c
c o n tai n e r s  th at c a n  b e c o m e  p r e s s u r i z e d  h a ve  th i s  p o te n ti a l .

T h i s  p h e n o m e n o n  i s  d i ffe r e n t th an  a  b o i l i n g  l i q u i d  e x p a n d ‐
i n g va p o r  e x p l o s i o n  ( B L E VE )  fo r  two  i m p o r tan t r e as o n s .  A

B L E VE  r e q u i r e s  th a t a  l i q u i d  b e  s u p e rh e ate d  ab o ve  i ts  b o i l i n g
p o i n t.  Al s o ,  th e  r e s u l ti n g r e l e a s e  d u r i n g  a  B L E VE  wi l l  al s o
p r o d u c e  a n  a c c o m p a n yi n g s h o c k wa ve .  B L E VE s  ar e  o n l y p o s s i ‐

b l e  wi th  c e r tai n  m e tal  c o n tai n e r s .

T h i s  freball  o r  jet-fame  p h e n o m e n o n  was  e x h i b i te d  i n ad ‐
ve rte n tl y d u r i n g  s e ve r a l  u n s p r i n kl e r e d  fre  te s ts  i n vo l vi n g  o r d i ‐

n ar y u n l i s te d  p l as ti c  I B C s .  I t wa s  frst r e p o r te d  i n  2 0 0 7
( Atki n s o n ) .  T h e r e afte r,  s e ve r a l  m o r e  u n s p r i n kl e r e d  fre  te s ts

we r e  c o n d u c te d  wi th  o r d i n ar y u n l i s te d  p l as ti c  I B C s  wh e r e  th i s
p h e n o m e n o n  wa s  fu r th e r  d e m o n s tr a te d  i n  2 0 1 8  ( Gi u b b i n i ) .

D u r i n g th e s e  te s ts ,  th e  o r d i n ar y u n l i s te d  p l a s ti c  I B C s  h ad
vo l u m e s  o f 2 6 4  ga l  ( 1 0 0 0  L )  an d  2 7 5  ga l  ( 1 0 4 0  L ) .  T h e y we r e

a l s o  fu l l y s e al e d .  T h e  I B C s  we r e  e i th e r  al m o s t e m p ty o r  al m o s t
fu l l  o f l i q u i d  wi th  ac tu al  l i q u i d  vo l u m e s  o f 5  g al  ( 1 8 . 9  L ) ,  1 0  g al
( 3 7 . 9   L ) ,  5 0   ga l  ( 1 8 9 . 3   L ) ,  a n d  2 2 5   ga l s  ( 8 5 0   L ) .

T h e  l i q u i d s  u s e d  i n  th e s e  te s ts  i n c l u d e d  g as o l i n e ,  ac e to n e ,
i s o p r o p yl  a l c o h o l ,  ke r o s e n e ,  a n d  d i e s e l  fu e l .  T h e s e  l i q u i d s  ar e

c a te g o r i z e d  a s  C l a s s  I B  [ F P  <  7 3  F  ( 2 2 . 8  C ) ;  B P  ≤  1 0 0  F
( 3 7 . 8  C ) ] ,  C l a s s  I I  [ 1 0 0  F  ( 3 7 . 8  C )  ≤  F P  <  1 4 0  F  ( 6 0  C ) ] ,  o r
C l as s   I I I A [ 1 4 0  F  ( 6 0   C )  ≤  F P  <  2 0 0  F  ( 9 3   C ) ]  l i q u i d s .

O n e  o f th e  i m p o r tan t ta ke a ways  fr o m  th e s e  te s ts  i s  th e
p o te n ti a l l y s h o r t ti m e  s p a n  fo r  a r e l e as e .  D u r i n g o n e  te s t,  o ve r ‐

p r e s s u r i z ati o n  an d  g e n e r ati o n  o f a  h o r i z o n tal l y p r o j e c te d  fre‐
ball  o c c u r r e d  i n  ap p r o x i m a te l y 1 : 3 9  m i n u te s  ( Gi u b b i n i ) .  I n
s o m e  i n s tan c e s ,  th e  freball  o r  j e t fame  e x te n d e d  o u twar d l y

s e ve r al  fe e t ( m e te r s ) .

Wh i l e  th e  o b j e c t o f th e s e  te s ts  wa s  o r d i n a r y u n l i s te d  p l a s ti c
I B C s ,  a l l  p l a s ti c  c o n ta i n e r s ,  s u c h  as  5 5  ga l  ( 2 0 8  L )  d r u m s  an d
5  gal  ( 1 8 . 9  L )  ti gh t h e ad  c o n tai n e r s ,  h ave  a s i m i l ar  p o te n ti a l .  I t

i s  u n kn o wn  h o w th i s  p h e n o m e n o n  wo u l d  a p p l y to  l i s te d  an d
l ab e l e d  p l a s ti c  I B C s .  Ge n e r al l y,  p l as ti c  c o n tai n e r s  wi l l  b e  m o r e
p r o n e  to  a fas te r  fa i l u r e  ti m e  th a n  m e tal  c o n tai n e r s .  N o n e th e ‐

l e s s ,  i t s h o u l d  b e  n o te d  th at th e  freball  p h e n o m e n o n  h as  b e e n
o b s e r ve d  i n  fre  te s ts  fo r  b o th  p l a s ti c  an d  m e ta l  c o n ta i n e r s  o f
va ri o u s  s i z e s .

B as e d  u p o n  th i s ,  i n d i vi d u al s ,  s u c h  a s  frefghters  wh e n  fght‐
ing s u c h  fres,  c o u l d  b e  e x p o s e d  to  a  signifcant l i fe  s afe ty r i s k

an d  wi th o u t an y fo r e war n i n g .  T h i s  p o s s i b i l i ty s h o u l d  b e  c o n s i d ‐
e r e d  wh e n  c o n d u c ti n g e m e r ge n c y p l an n i n g an d  tr ai n i n g ,  a s
p e r S e c ti o n   6 . 9 .

N A.6.10.3.2    T h e  s e l f- c l o s i n g l i d  a n d  m e tal  c o n s tr u c ti o n  o f a n
o i l y was te  r e c e p tac l e  p r e ve n ts  s p o n tan e o u s  c o m b u s ti o n .  T h e
o n g o i n g  e x o th e r m i c  r e a c ti o n  c a n  g e n e r ate  a  l a r ge  am o u n t o f

s m o ke ,  wh i c h  c a n  fll  a fac i l i ty.

O n e  o f th e  m a i n  s afe ty fe atu r e s  o f an  o i l y wa s te  c an  i s  th e
s e l f-c l o s e  l i d .  C a n s  a l l o we d  to  b e  overflled  wi l l  p r e ve n t th e  l i d
fr o m  c l o s i n g.  I t i s  r e c o m m e n d e d  i f th e  r a gs  a n d  wi p e s  c an n o t

b e  r e m o ve d  s a fe l y fr o m  th e  s i te ,  th e y s h o u l d  b e  s to r e d  i n  a
n o n c o m b u s ti b l e  c o n ta i n e r  wi th  a tight-ftting  l i d  o u td o o r s  awa y
fr o m  o th e r  c o m b u s ti b l e  m ate r i a l s .

N A.6.12    E x a m p l e s  o f r e l e va n t r e g u l a ti o n s  i n c l u d e  th e  fo l l o wi n g :

( 1 ) P e r m i ts  o f th e  j u r i s d i c ti o n a l  a i r  q u a l i ty m an ag e m e n t
b o ar d

( 2 ) N a ti o n a l  P o l l u tan t D i s c h ar g e  E l i m i n a ti o n  S ys te m  p e r m i t
( 3 ) Was te  d i s c h ar g e  r e q u i r e m e n ts  e s tab l i s h e d  b y th e  j u r i s d i c ‐

ti o n a l  wa te r  q u a l i ty c o n tro l  b o ar d
( 4 ) S e we r  p r e tr e a tm e n t r e q u i r e m e n ts  fo r  p u b l i c l y o r  p r i vate l y

o wn e d  tr e a tm e n t wo r ks

N A.6.12.1    C o n ta i n m e n t o f s p i l l s ,  l e aks ,  o r  o th e r  c o n tai n e r  fa i l ‐
u r e s  c a n  b e  ac c o m p l i s h e d  b y an y o f th e  fo l l o wi n g :

( 1 ) L i s te d  l i q u i d  d r ai n ag e  foor  as s e m b l i e s  — F M  Ap p r o val
S tan d ar d  6 0 9 0 ,  Approval Standard for Ignitable Liquid Drain‐
age Floor Assemblies,  i s  o n e  e x am p l e  o f a l i s ti n g  s ta n d ar d

( 2 ) N o n c o m b u s ti b l e ,  l i q u i d ti gh t r a i s e d  s i l l s ,  c u r b s ,  o r  r a m p s
o f s u i tab l e  h e i gh t at e x te r i o r  o p e n i n g s

( 3 ) N o n c o m b u s ti b l e ,  l i q u i d ti gh t r ai s e d  s i l l s ,  c u r b s ,  o r  r am p s
o f s u i tab l e  h e i g h t,  o r  o th e r  fow-diverting  s tr u c tu r e s  a t

i n te r i o r  o p e n i n g s
( 4 ) S l o p e d  foors
( 5 ) O p e n -gr a te  tr e n c h e s  o r  foor  d r ai n s  th a t ar e  c o n n e c te d  to

a  p r o p e r l y d e s i gn e d  d r ai n ag e  s ys te m
( 6 ) Wal l  s c u p p e r s  th at d i s c h a r ge  to  a s afe  l o c ati o n  o r  to  a

p r o p e r l y d e s i g n e d  d r ai n a ge  s ys te m
( 7 ) O th e r  m e an s  th at a r e  ac c e p tab 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

Wh e r e  s i l l s ,  c u r b s ,  o r  r am p s  a r e  u s e d ,  th e  ap p r o p r i ate  h e i g h t
wi l l  d e p e n d  o n  a  n u m b e r  o f fa c to r s ,  i n c l u d i n g  th e  m ax i m u m

e x p e c te d  s p i l l  vo l u m e ,  th e  foor  a r e a,  an d  th e  e x i s te n c e  o f an y
d r ai n ag e  s ys te m s .  H i s to r i c al l y,  c u r b s  a n d  s i l l s  h a ve  b e e n  4  i n .
( 1 0 0   m m )  h i g h .

A va r i e ty o f c u r b ,  s i l l ,  an d  r am p  h e i g h ts  c an  b e  u s e d  to
o b tai n  th e  d e s i r e d  s e c o n d ar y c o n ta i n m e n t vo l u m e .  As  a g u i d e ,

1  ft2  o f wate r  at a d e p th  o f 1  i n .  e q u a l s  0 . 6  g al  ( 1  m 2  o f wate r  @
2 5  m m  =  2 5  L ) .  O n c e  th e  to tal  q u a n ti ty o f l i q u i d  c o n ta i n m e n t
h as  b e e n  e s tab l i s h e d ,  th e  n e c e s s ar y c u r b ,  s i l l ,  o r  r am p  h e i g h t

c a n  th e n  b e  c a l c u l ate d .

L i q u i d  d r ai n ag e  fooring  a s s e m b l i e s  a r e  d e s i gn e d  b a s e d  o n  a
vo l u m e tr i c  fow r a te  r a th e r  th an  a s tati c  vo l u m e .  T h u s ,  l i q u i d

d r ai n ag e  foor  as s e m b l i e s  s h o u l d  h a ve  a vo l u m e tr i c  fow
c a p ac i ty o f at l e as t 1 5 0  p e r c e n t o f th e  r e q u i r e d  fre  p r o te c ti o n

at m a x i m u m  a n ti c i p a te d  fow r ate s .

Wh e r e  o p e n -g r ate  tr e n c h e s  ar e  u s e d ,  th e  vo l u m e  o f th e
tr e n c h  s h o u l d  b e  a b l e  to  c o n ta i n  th e  m a x i m u m  e x p e c te d  s p i l l
vo l u m e  o r  o th e r wi s e  b e  c o n n e c te d  to  a  p r o p e r l y d e s i g n e d

d r ai n ag e  s ys te m .

I t s h o u l d  b e  n o te d  th a t th e s e  c o n tai n m e n t an d  d r ai n ag e
p r o vi s i o n s  a d d r e s s  o n l y fre  p r o te c ti o n  c o n c e r n s .  C o n s u l t th e

ap p r o p r i a te  e n vi r o n m e n tal  r e gu l ati o n s  fo r  o th e r  r e s tr i c ti o n s
th a t c o u l d  ap p l y.
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N A.6.12.3.2    T h e  r e q u i r e m e n t i n  6 . 1 2 . 3 . 2  i s  b a s e d  o n  N F PA 4 0 0
an d  NFPA  5000.

A.7.3.3    F o r  ad d i ti o n al  i n fo r m a ti o n ,  s e e  N F PA  4 9 7 .

A.7.3.7    N F PA 4 9 6  p r o vi d e s  d e tai l s  fo r  th e s e  typ e s  o f i n s tal l a‐
ti o n s .

A.9.2.1    T h e  te r m  protected i n d i c ate s  th a t th e  fre  r i s k i s
m a n ag e d  s o  a s  to  c o n tr o l  th e  fre  an d  p r e ve n t i t fr o m  s p r e ad i n g
b e yo n d  th e  d e s i gn  a r e a o f th e  a u to m a ti c  fre  p r o te c ti o n  s ys te m .

A.9.2.2    T h e  te r m  unprotected i n d i c a te s  th a t th e  gr o wth  o f a fre
m i gh t e x c e e d  th e  c a p a b i l i ti e s  o f th e  au to m ati c  fre  p r o te c ti o n

s ys te m  an d  e x te n d  b e yo n d  th e  d e s i g n  a r e a o f th e  s ys te m .  I n
s u c h  c as e s ,  th e  to tal  c o n te n ts  o f th e  fre  a r e a m i gh t b e c o m e
i n vo l ve d  i n  a  fre,  r e ga r d l e s s  o f th e  p r o te c ti o n  fe atu r e s  p r o vi ‐

d e d .

A.9.3.7.3    S e c ti o n  5 . 1  o f N F PA 5 0 5  s tate s ,  “ I n  l o c ati o n s  u s e d  fo r
th e  s to r a ge  o f C l as s  I  l i q u i d s  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  i n  s e a l e d

c o n tai n e r s  o r  liquefed  o r  c o m p r e s s e d  fammable  g as e s  i n
c o n tai n e r s ,  ap p r o ve d  p o we r-o p e r ate d  i n d u s tr i a l  tr u c ks  d e s i g n a‐

te d  as  Typ e s  C N S ,  D S ,  E S ,  GS ,  L P S ,  GS / C N S ,  o r  GS / L P S  s h a l l
b e  p e r m i tte d  to  b e  u s e d  wh e r e  a p p r o ve 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 . ”  C o m p a r e d  to  th e  a b o ve  typ e s ,  i n d u s tr i al

tr u c ks  th at ar e  d e s i g n ate d  D Y an d  E E  h ave  signifcantly l e s s
p o te n ti a l  fo r  i gn i ti n g fammable  vap o r s  ( s u c h  as  m i g h t r e s u l t
fr o m  a  s p i l l  o f C l as s  I  l i q u i d  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ] )  a n d  s h o u l d

b e  u s e d  i n  c o n tr o l  ar e a s ,  l i q u i d  s to r ag e  r o o m s ,  an d  l i q u i d  war e ‐
h o u s e s  wh e r e  c o n d i ti o n s  wa r r an t.

A.9.4.1    I t i s  n o t th e  i n te n t o f S e c ti o n  9 . 4  to  r e g u l a te  c o n ta i n ‐
e r s  an d  p ac kag i n g  s ys te m s  fo r  C l a s s  I I I B  l i q u i d s  [ F P  ≥  2 0 0 ° F
( 9 3 ° C ) ] ,  e x c e p t as  r e q u i r e d  fo r  p r o te c te d  s to r a ge  i n  a c c o r d ‐

a n c e  wi th  C h ap te r   1 6 .

A.9.4.1(6)    T h e  te r m  rigid nonmetallic intermediate bulk container
i s  u s e d  to  d e s c r i b e  i n te r m e d i ate  b u l k c o n tai n e r s  th a t h ave  a

p l a s ti c  ve s s e l  th at s e r ve s  a s  th e  p r i m ar y l i q u i d -h o l d i n g  c o m p o ‐
n e n t.  T h i s  ve s s e l  c a n  b e  e n c l o s e d  i n  o r  e n c a s e d  b y a n  o u te r

s tr u c tu r e  c o n s i s ti n g  o f a s te e l  c ag e ,  a  s i n gl e -wal l  m e ta l  o r  p l a s ti c
e n c l o s u r e ,  a d o u b l e  wa l l  o f fo am e d  o r  s o l i d  p l as ti c ,  o r  a  p ap e r ‐
b o a r d  e n c l o s u r e .  T h e s e  ar e  o fte n  c a l l e d  composite IBCs,  wh i c h  i s

th e  te r m  u s e d  b y th e  U S  D e p ar tm e n t o f Tr an s p o r tati o n  ( D O T )
to  d e s c r i b e  th e m .  T h e  te r m  rigid nonmetallic intermediate bulk
container al s o  d e n o te s  an  al l -p l as ti c  s i n g l e -wa l l  I B C  th at m i g h t o r
m i gh t n o t h ave  a  s e p a r ate  p l as ti c  b as e  a n d  fo r  wh i c h  th e

c o n tai n m e n t ve s s e l  al s o  s e r ve s  a s  th e  s u p p o r t s tr u c tu r e .  I B C s
a n d  p o r tab l e  tan ks  wi th  a  n o n m e tal l i c  i n n e r  l i n e r  th a t h a ve  an

o u te r  m e ta l  e n c l o s u r e  th at i s  suffcient,  i n  an d  o f i ts e l f,  to  b e
c o m p l i an t wi th  th e  ap p r o p r i a te  D O T / U N  d e s i g n ati o n  fo r  a
m e tal  I B C  o r  m e ta l  p o r ta b l e  tan k ar e  c o n s i d e r e d  m e tal  I B C s  o r

m e tal  p o r ta b l e  ta n ks  as  d e s i gn a te d  u n d e r  9 . 4 . 1 ( 1 ) .

A.9.4.3.3    N o n m e tal l i c  i n te r m e d i a te  b u l k c o n tai n e r s  th a t ar e
au th o r i z e d  b y U N / D O T  as  P ac ki n g  G r o u p  I I  o r  I I I  c o n tai n e r s

a r e  n o t n e c e s s a r i l y e q u i val e n t to  th o s e  l i s te d  a n d  l a b e l e d  i n
a c c o r d an c e  wi th  U L  2 3 6 8 ,  Fire Exposure Testing of Intermediate

Bulk Containers for Flammable and Combustible Liquids;  F M  6 0 2 0 ,
Approval Standard for Composite Intermediate Bulk Containers,  o r  an
e q u i val e n t te s t p r o c e d u r e .  L i s te d  an d  l ab e l e d  c o n ta i n e r s  m u s t

p as s  th e  a p p l i c ab l e  fre  te s t p r o c e d u r e  i n  a d d i ti o n  to  U N / D O T
classifcation.

T h e  m a i n  fre  p r o te c ti o n  c o n c e r n  i s  th at n o n l i s te d  an d
n o n l ab e l e d  n o n m e tal l i c  o r  c o m p o s i te  i n te r m e d i ate  b u l k

c o n tai n e r s  ( C I B C s )  e x p o s e d  to  fre  fai l  q u i c kl y,  th u s  c r e ati n g

l ar g e  p o o l  fres  b y ad d i n g  a  signifcant a m o u n t o f fu e l  to  an
e x i s ti n g  fre.  T h e  l ar g e  fu e l  r e l e as e  c a n  o ve r wh e l m  a  b u i l d i n g ’ s
fre  p r o te c ti o n  a n d  l o s s  c o n tr o l  fe a tu r e s .  T h e  U K H e a l th  an d

S afe ty E x e c u ti ve  c o n d u c te d  s e n ti n e l  r e s e a r c h  o n  th i s  h az ar d  i n
th e  e a r l y 2 0 0 0 s  (see “RR 564 — Fire Performance of Composite

IBCs”),  fo l l o wi n g  a  s e r i e s  o f l a r ge -l o s s  fres  i n  E u r o p e  i n vo l vi n g
C I B C s .  T h e  r e s u l ts  o f th i s  r e s e ar c h  d o c u m e n te d  th e  fo l l o wi n g:

( 1 ) T h e  i n i ti al  fre  e x p o s u r e  to  C I B C s  a r e  typ i c al l y e x te r n al  to
th e  c o n tai n e r,  fr o m  e i th e r  an  ad j ac e n t u s e  o f C l as s  I

l i q u i d s  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  o r  o r d i n ar y c o m b u s ti b l e
m a te r i al s .  M a n y C I B C s  ar e  vu l n e r a b l e  to  r a p i d  c o n tai n e r

fai l u r e  fr o m  s m al l  e x p o s u r e  fres  i n vo l vi n g  o r d i n ar y
c o m b u s ti b l e  m ate r i al s  ( e . g . ,  wo o d  a n d  p a p e r ) .

( 2 ) U p o n  e x p o s u r e  to  e l e vate d  te m p e r atu r e  fr o m  fre  e x p o ‐
s u r e ,  th e  th i n  b l o w-m o l d e d  p o l ye th yl e n e  b o ttl e  al l o ws
e x te n s i ve  p e r m e ati o n  o f th e  c o n tai n e r  c o n te n ts  to  o c c u r.
T h i s  e ffe c t i s  signifcantly m o r e  p r o n o u n c e d  wi th  h yd r o ‐

c a r b o n  fuids  th an  wi th  p o l ar  s o l ve n ts .
( 3 ) T h e  p e r m e ati o n  s o fte n s  th e  p l as ti c  to  th e  p o i n t th a t

wi th i n  2  to  3  m i n u te s  o f fre  e x p o s u r e ,  th e r e  ar e  a
n u m b e r  o f h o l e s  c r e ate d  i n  th e  C I B C ,  an d  th e  c o n tai n e r
c o n te n ts  ar e  r a p i d l y l o s t.

( 4 ) Wh e n  th e  c o n te n ts  o f th e  fai l e d  C I B C  ar e  C l as s  I I  an d
C l a s s  I I I  l i q u i d s  [ F P  ≥  1 0 0 ° F  ( 3 7 . 8 ° C ) ] ,  an d  ar e  i gn i te d ,
th e y h ave  th e  p o te n ti a l  ( i f n o t r e ad i l y e x ti n g u i s h e d ,

c o n tr o l l e d ,  o r  d r ai n e d  awa y)  to  c r e ate  l a r ge ,  typ i c al l y
u n c o n ta i n e d ,  p o o l  fres  th a t e x p o s e  ad d i ti o n al  c o n tai n e r s .

( 5 ) T h e  c a s c a d i n g e ffe c t o f fa i l i n g  C I B C s  o ve r wh e l m s  th e
d e s i g n  b a s i s  o f m o s t fre  p r o te c ti o n  an d  d r ai n ag e  s ys te m s

r e s u l ti n g  i n  signifcant fre  l o s t.

T h e  s i z e  o f th e  p o o l  fre  an d  h e a t r e l e as e  r a te  h a s  d r i ve n  th e
h i s to r i c  fo c u s  o n  C I B C  fre  p r o te c ti o n  s tr ate gi e s  o n  th e  d e ve l ‐

o p m e n t o f fre-resistant c o n tai n e r s  th at p r e ve n t l e a ka ge  fr o m
C I B C s  e x p o s e d  to  fre.  I n  th e  m o d e l  c o d e s  a n d  s tan d ar d s ,  th e s e
“fre-resistant”  C I B C s  ar e  defned  as  “ l i s te d  a n d  l ab e l e d ”

c o n tai n e r s .  I n  th e  U S ,  l i s te d  a n d  l ab e l e d  c o n tai n e r s  typ i c al l y
r e p r e s e n t C I B C s  th a t h ave  s u c c e s s fu l l y p as s e d  te s ti n g  i n  ac c o r d ‐

an c e  wi th  e i th e r  th e  U L  2 3 6 8  o r  F M  6 0 2 0  te s ti n g  s tan d a r d s ,  o r
a n  e q u i val e n t te s t p r o c e d u r e .

N A.9.4.4    F M  Ap p r o va l s  C l as s  4 9 9 6  p a l l e ts  ar e  e val u a te d  fr o m  a
fre  s e ve r i ty s tan d p o i n t as  c o m p a r e d  to  wo o d  p a l l e ts ;  h o we ve r,
th e  p a l l e ts  ab i l i ty to  m a i n tai n  i ts  s tr u c tu r al  i n te g r i ty wh e n

e x p o s e d  to  a l i q u i d  p o o l  fre  i s  n o t e va l u a te d .

A.9.5    T h e  r e q u i r e m e n ts  i n  S e c ti o n  9 . 5  ar e  b as e d  o n  h az ar d s
as s o c i ate d  wi th  fxed  C l as s  I  l i q u i d s  [ F P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ]  s to r ‐

a ge  c a b i n e ts .  T h e y d o  n o t ad d r e s s  p o te n ti al  h a z a r d s  as s o c i ate d
wi th  m o b i l e  s to r ag e  c a b i n e ts  ( i . e . ,  c ab i n e ts  wi th  i n te g r al

wh e e l s )  s u c h  as  th e  fo l l o wi n g:

( 1 ) I n c r e a s e d  r i s k o f s p i l l s
( 2 ) P o te n ti a l  fo r  ti p o ve r  o r  b l o c kag e  o f e gr e s s
( 3 ) M ai n te n a n c e  o f ve n t an d  g r o u n d i n g i n te g r i ty
( 4 ) Var i a b l e  c o n d i ti o n  o f e x p o s e d  foor  s u r fac e s  u n d e r  th e

c a b i n e t

A.9.5.4    Ve n ti n g  o f s to r a ge  c ab i n e ts  h a s  n o t b e e n  d e m o n s tr a‐
te d  to  b e  n e c e s s ar y fo r  fre  p r o te c ti o n  p u r p o s e s .  Ad d i ti o n a l l y,
ve n ti n g  a  c ab i n e t c o u l d  c o m p r o m i s e  th e  a b i l i ty o f th e  c a b i n e t

to  a d e q u a te l y p r o te c t i ts  c o n te n ts  fr o m  i n vo l ve m e n t i n  a fre,
b e c au s e  c ab i n e ts  ar e  n o t ge n e r a l l y te s te d  wi th  a n y ve n ti n g .

T h e r e fo r e ,  ve n ti n g  o f s to r ag e  c a b i n e ts  i s  n o t r e c o m m e n d e d .

H o we ve r,  i t i s  r e c o g n i z e d  th at s o m e  j u r i s d i c ti o n s  m i g h t
r e q u i r e  s to r ag e  c ab i n e ts  to  b e  ve n te d  an d  th a t ve n ti n g c an  al s o
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b e  d e s i r ab l e  fo r  o th e r  r e a s o n s ,  s u c h  as  h e al th  an d  s a fe ty.  I n
s u c h  c as e s ,  th e  ve n ti n g  s ys te m  s h o u l d  b e  i n s tal l e d  s o  a s  to  n o t
affe c t s u b s tan ti a l l y th e  d e s i r e d  p e r fo r m an c e  o f th e  c a b i n e t

d u r i n g a  fre.  M e a n s  o f a c c o m p l i s h i n g  th i s  c an  i n c l u d e  th e r ‐
m a l l y ac tu a te d  d am p e r s  o n  th e  ve n t o p e n i n g s  o r  suffciently
i n s u l ati n g  th e  ve n t p i p i n g  s ys te m  to  p r e ve n t th e  i n te r n al

te m p e r a tu r e  o f th e  c ab i n e t fr o m  r i s i n g  a b o ve  th at specifed.
An y m a ke -u p  ai r  to  th e  c a b i n e t s h o u l d  a l s o  b e  a r r an g e d  i n  a
s i m i l a r  m a n n e r.

I f ve n te d ,  th e  c a b i n e t s h o u l d  b e  ve n te d  fr o m  th e  b o tto m
wi th  m ake -u p  a i r  s u p p l i e d  to  th e  to p .  Al s o ,  m e c h an i c al  e x h a u s t

ve n ti l ati o n  i s  p r e fe r r e d  an d  s h o u l d  c o m p l y wi th  N F PA 9 1 .
M an i fo l d i n g  th e  ve n ts  o f m u l ti p l e  s to r ag e  c ab i n e ts  s h o u l d  b e

a vo i d e d .

A.9.5.4.2    A “ s afe  l o c ati o n ”  s h o u l d  b e  s e l e c te d  as  th e  l o c a ti o n
o f a ve n t d i s c h ar g e  to  m i n i m i z e  th e  p o te n ti a l  fo r  i g n i ti b l e

va p o r s  to  tr a ve l  to  a  s o u r c e  o f i gn i ti o n  a fte r  d i s c h a r ge  fr o m  th e
ve n t.  E l e c tr i c a l  e q u i p m e n t th at d o e s  n o t m e e t th e  r e q u i r e ‐

m e n ts  fo r  h az ar d o u s  l o c ati o n s  c an  s e r ve  a s  an  i gn i ti o n  s o u r c e .
T h e  Te c h n i c a l  C o m m i tte e  ad vi s e s  th a t ve n t d i s c h a r ge  l o c ati o n s
s h o u l d  c o n s i d e r  s u c h  fac to r s  as  th e  fo l l o wi n g:

( 1 ) C h ar a c te r i s ti c s  o f th e  e x h a u s te d  m ate r i a l  ( va p o r  d e n s i ty,
to x i c i ty,  ve l o c i ty o f d i s c h a r ge ,  e tc . )

( 2 ) P r o x i m i ty to  p o te n ti al  i g n i ti o n  s o u r c e s
( 3 ) B u i l d i n g o p e n i n g s  s u c h  as  d o o r s ,  wi n d o ws ,  ai r  i n take s ,

an d  s o  fo r th
( 4 ) D i s p e r s i o n  c h ar a c te r i s ti c s  ( d i s tan c e  to  d i s c h a r ge  wi th i n

th e  fammable  r a n ge ,  d i r e c ti o n  o f d i s c h ar g e ,  a tm o s p h e r i c
c o n d i ti o n s ,  an d  th e  infuence  o f b u i l d i n g  a n d  n e i g h b o r ‐
i n g  b u i l d i n g s  o n  d i s c h a r ge d  va p o r s )

( 5 ) L i ke l i h o o d  o f vap o r  a c c u m u l a ti o n  fo l l o wi n g  d i s c h ar g e ,
s u c h  a s  a c c u m u l a ti o n  u n d e r  b u i l d i n g e ave s

( 6 ) L i ke l i h o o d  o f suffcient d i s c h ar g e  vo l u m e  to  al l o w an
i gn i ti b l e  c o n c e n tr ati o n  to  r e ac h  an  i gn i ti o n  s o u r c e

H i s to r i c al l y,  N F PA 3 0  h as  p r o vi d e d  p r e s c r i p ti ve  gu i d a n c e ,
o fte n  b a s e d  o n  a r e a classifcation  r e q u i r e m e n ts ,  an d  r e s u l ts
h ave  b e e n  ac c e p tab l e .  C l o s e r  d i s tan c e s  s h o u l d  b e  ac c e p te d  o n l y

i f a n  a n al ys i s  b y a qualifed  p e r s o n  justifes  c l o s e r  d i s tan c e s .
S i m i l a r l y,  th e  specifed  d i s tan c e s  m i gh t n o t b e  a c c e p ta b l e  fo r  a l l

i n s ta l l a ti o n s ,  th u s  th e  g u i d an c e  p r o vi d e d  ab o ve .

N A.9.5.4.2.1    D u c t m ate r i a l  s h o u l d  b e  r i gi d  m e tal l i c  o r  s i m i l ar
c o n s tr u c ti o n  to  p r o vi d e  s i m i l ar  fre  s u r vi vab i l i ty to  th at o f th e

c a b i n e t.

A.9.5.5    AN S I  Z 5 3 5 . 2 . 2 0 0 7 ,  Environmental and Facility Safety
Signs,  S e c ti o n  9 . 2 ,  was  u s e d  to  d e te r m i n e  th e  l e tte r  h e i gh t,

b a s e d  o n  a  s afe  vi e wi n g  d i s ta n c e  o f 2 5  ft ( 7 . 5  m ) .  M ar ki n g s  c an
b e  refective  to  i m p r o ve  vi s i b i l i ty.  S e e  AS T M  D 4 9 5 6 ,  Standard
Specifcation for Retrorefective Sheeting for Traffc Control,  fo r  m o r e

i n fo r m ati o n  o n  p r o vi d i n g  refective  s u r fa c e s .  I f i n te r n a ti o n al
s ym b o l s  ar e  u s e d ,  th e y s h o u l d  b e  a m i n i m u m  o f 2 . 0  i n .

( 5 0   m m )  i n  s i z e .

N A.9.5.6    O n l y c o u n te r to p -s tyl e  c a b i n e ts  s h o u l d  b e  p l a c e d  o n
to p  o f o th e r  i te m s .  F l o o r  m o d e l  c ab i n e ts  s h o u l d  n o t b e  p l ac e d

o n  to p  o f p al l e ts ,  s p i l l  p a l l e ts ,  wo r kb e n c h e s ,  to o l  b o x e s ,  o r  s i m i ‐
l ar.  A c l e ar  wo r ki n g  ar e a  s h o u l d  b e  m a i n tai n e d  i n  fr o n t o f th e

c a b i n e t d o o r s  to  avo i d  s p i l l s  wh i l e  m o vi n g  i n d i vi d u a l  c o n tai n e r s
i n  an d  o u t.

N A.9.5.6.1    C a b i n e ts  a r e  n o t i n te n d e d  fo r  th e  s to r a ge  o f p ap e r,
c a r d b o ar d ,  o r  o th e r  o r d i n a r y c o m b u s ti b l e s .  I f s h i p p i n g p a c ka g‐

i n g b e c o m e s  s atu r ate d  d u e  to  l e a ks  o r  s p i l l s ,  i t s h o u l d  b e
r e m o ve d  fr o m  th e  c a b i n e t.

N A.9.5.6.2    C ab i n e ts  s h o u l d  n o t b e  s ta c ke d  u n l e s s  ap p r o ve d /
l i s te d  fo r  s tac ke d  s e r vi c e .

N A.9.6.1    T h e  M AQ fo r  5 0  p e r c e n t b y vo l u m e  e th a n o l  i n  wa te r
m i x tu r e s  was  i n c r e as e d  to  ac c o m m o d a te  th e  r e d u c e d  fre

h a z a r d  c r e ate d  b y th i s  typ e  o f p r o d u c t.  T h e  h e at r e l e a s e  r a te  o f
n e a r  p u r e  e th an o l  i s  a p p r o x i m a te l y h al f o f r e g u l a r  n o n m i s c i b l e

h yd r o c a r b o n s .  T h i s  r e p r e s e n ts  a signifcant r e d u c ti o n  i n  o ve r a l l
h e a t r e l e as e  r ate .  T h e  al l o wan c e  i s  th e n  ta r ge te d  to  m i x tu r e s  o f
n o  m o r e  th an  5 0  p e r c e n t b y vo l u m e  e th an o l  i n  wate r,  wh i c h  i s

e ve n  a l e s s e r  o ve r a l l  fre  h a z a r d .

A.9.8.1    T h e  P r o te c ti o n  L e ve l  classifcations  a r e  take n  fr o m
NFPA 5000.  P r o te c ti o n  L e ve l s  1 ,  4 ,  a n d  5  d o  n o t ap p l y to  th e

s to r ag e  o f fammable  an d  c o m b u s ti b l e  ( i g n i ti b l e )  l i q u i d s  an d
a r e ,  th e r e fo r e ,  n o t e x tr a c te d  h e r e .

A.9.8.2    S e e  NFPA  5000 fo r  a d d i ti o n al  r e q u i r e m e n ts .
•
N A.9.11    S e e  A. 1 7 . 8  fo r  ad d i ti o n a l  i n fo r m ati o n .

N A.9.17.4    I n  th e  u n i q u e  s i tu a ti o n  o f wate r  r e a c ti ve  i g n i ti b l e
(fammable  o r  c o m b u s ti b l e )  l i q u i d s ,  a  specifc  r i s k a s s e s s m e n t

s h o u l d  b e  p e r fo r m e d .

A.10.3.5    U s e  o f a  l i q u i d  s to r ag e  r o o m  o r  a h a z a r d o u s  m a te r i al
s to r ag e  l o c ke r  u s e d  as  a l i q u i d  s to r a ge  r o o m  i s  n o t m a n d a te d
fo r  th e  s to r a ge  o f l i q u i d s  i n  a  m e r c a n ti l e  o c c u p a n c y wh e r e  th e

q u an ti ti e s  i n  Tab l e  1 0 . 7 . 1  ar e  n o t e x c e e d e d .  Wh e r e  th e
c o n s tr u c ti o n  o f s u c h  s p a c e s  i s  u ti l i z e d  wi th i n  a  m e r c an ti l e  o c c u ‐
p an c y,  g u i d an c e  i s  p r o vi d e d  i n  C h a p te r   9 .

N A.10.7.1    T h e  M AQ fo r  5 0  p e r c e n t b y vo l u m e  e th an o l  i n  wate r
m i x tu r e s  was  i n c r e as e d  to  ac c o m m o d a te  th e  r e d u c e d  fre

h a z a r d  c r e ate d  b y th i s  typ e  o f p r o d u c t.  T h e  h e at r e l e a s e  r a te  o f
n e ar  p u r e  e th an o l  i s  ap p r o x i m a te l y h al f o f r e g u l ar  n o n m i s c i b l e
h yd r o c a r b o n s .  T h i s  r e p r e s e n ts  a  signifcant r e d u c ti o n  i n  o ve r a l l

h e a t r e l e as e  r ate .  T h e  a l l o wan c e  i s  th e n  ta r ge te d  to  m i x tu r e s  o f
n o  m o r e  th an  5 0  p e r c e n t b y vo l u m e  e th a n o l  i n  wate r,  wh i c h  i s
e ve n  a l e s s e r  o ve r a l l  fre  h a z a r d .

A.12.2.1    T h e  te r m  protected i n d i c a te s  th at th e  fre  r i s k i s
m a n ag e d  s o  a s  to  c o n tr o l  th e  fre  a n d  p r e ve n t i t fr o m  s p r e a d i n g
b e yo n d  th e  d e s i g n  a r e a o f th e  au to m ati c  fre  p r o te c ti o n  s ys te m .

A.12.2.2    T h e  te r m  unprotected i n d i c ate s  th at th e  g r o wth  o f a
fre  m i gh t e x c e e d  th e  c ap ab i l i ti e s  o f th e  au to m ati c  fre  p r o te c ‐

ti o n  s ys te m  an d  e x te n d  b e yo n d  th e  d e s i g n  a r e a o f th e  s ys te m .
I n  s u c h  c as e s ,  th e  to ta l  c o n te n ts  o f th e  fre  a r e a m i gh t b e c o m e
i n vo l ve d  i n  a  fre,  r e ga r d l e s s  o f th e  p r o te c ti o n  fe atu r e s  p r o vi ‐

d e d .

A.12.8.2    I n  ad d i ti o n  to  th e  c o n tr o l  o f fres  p r o vi d e d  b y a
s tr o n g p r o te c ti o n  s c h e m e  a n d  th e  u s e  o f l i s te d  l i q u i d -c o n tai n e r

c o m b i n a ti o n s  ( i gn i ti o n  o f p a c kag i n g  s c e n ar i o ) ,  th e  l i m i ti n g o f
c o n tai n e r  s i z e  fu r th e r  r e d u c e s  th e  p o te n ti al  fo r  th e  d e ve l o p ‐

m e n t o f a l a r ge  a c c i d e n tal  s p i l l  th at c o u l d  b e  i g n i te d  a fte r  i ts
r e l e as e ,  r e s u l ti n g i n  o p e r ati o n  o f a l ar g e  n u m b e r  o f c e i l i n g
s p r i n kl e r s  an d  wi d e  ar e a  i g n i ti o n  o f o th e r  l o we r  h az ar d

c o m m o d i ti e s ,  s u c h  a s  e x p an d e d  o r  u n e x p an d e d  p l a s ti c s  ( s p i l l
an d  d e l a ye d  i g n i ti o n  s c e n ar i o ) .  T h i s  e l i m i n a te s  th e  n e e d  fo r
p r o te c ti o n  fe atu r e s  th at wo u l d  o r d i n a r i l y b e  as s o c i ate d  wi th

s to r ag e  o f fammable  an d  c o m b u s ti b l e  ( i g n i ti b l e )  l i q u i d s .

A.13.3.1    T h e  i n te n t o f th e  s e p a r ati o n  r e q u i r e m e n ts  i s  to
a s s u r e  th a t u n p r o te c te d ,  d e ta c h e d  fammable  an d  c o m b u s ti b l e
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( i g n i ti b l e )  l i q u i d s  wa r e h o u s e s  ar e  ad e q u ate l y s e p a r ate d  fr o m
e x p o s e d  b u s i n e s s ,  i n d u s tr i al ,  m e r c a n ti l e ,  an d  s to r a ge  o c c u p an ‐
c i e s ,  wh e th e r  o r  n o t th e y ar e  l o c a te d  o n  th e  s am e  p r o p e r ty o r
o n  an  ad j a c e n t p r o p e r ty o n  th e  o th e r  s i d e  o f th e  p r o p e r ty l i n e .
N o te  th at i f th e  z o n i n g o r  o th e r  l e g al  r e s tr i c ti o n  ap p l i c a b l e  to
th e  ad j ac e n t p r o p e r ty i s  s u c h  th at o n l y b u s i n e s s ,  i n d u s tr i al ,
m e r c a n ti l e ,  o r  s to r a ge  o c c u p an c i e s  ar e  p e r m i tte d  to  b e  b u i l t o n
th e  ad j a c e n t p r o p e r ty,  th e  s e p a r ati o n  d i s ta n c e s  o f 1 3 . 3 . 1  a r e
ad e q u a te .  I f th e  ad j a c e n t p r o p e r ty i s  n o t z o n e d  o r  o th e r wi s e
l e g al l y r e s tr i c te d  to  c o n ta i n  o n l y b u s i n e s s ,  i n d u s tr i al ,  m e r c an ‐
ti l e ,  o r  s to r a ge  o c c u p an c i e s ,  s u c h  th a t m o r e  s e n s i ti ve  o c c u p an ‐
c i e s  m i g h t b e  e x p o s e d  b y th e  d e tac h e d  b u i l d i n g ,  th e n  th e  m o r e
r e s tr i c ti ve  s e p ar a ti o n  d i s ta n c e s  o f 1 3 . 3 . 2  s h o u l d  b e  u s e d  to
e s tab l i s h  ad e q u ate  s e p a r ati o n .

A.13.3.2    S e e  A. 1 3 . 3 . 1 .  T h e  i n te n t o f th e  s e p a r ati o n  d i s tan c e s
p r o vi d e d  i n  1 3 . 3 . 2  i s  to  a s s u r e  th a t a p p r o p r i a te  s e p ar ati o n  i s
p r o vi d e d  fr o m  an  u n p r o te c te d  l i q u i d  war e h o u s e  an d  m o r e
s e n s i ti ve  o c c u p an c i e s  s u c h  as  a s s e m b l y,  e d u c ati o n al ,  h e a l th
c a r e ,  a n d  s o  fo r th .

A.14.1    E n vi r o n m e n ta l  c o n c e r n s  h ave  d i c tate d  s p e c i al
h an d l i n g  o f h a z a r d o u s  m ate r i a l s ,  c h e m i c a l s ,  an d  was te s .  S o m e
o f th e s e  h ave  fammable  an d  c o m b u s ti b l e  ( i gn i ti b l e )  l i q u i d
c h a r ac te r i s ti c s ,  i n  ad d i ti o n  to  th e i r  e n vi r o n m e n ta l  an d  h e a l th
p r o b l e m s ,  th u s  c au s i n g s o m e  q u e s ti o n s  a s  to  h o w th e y s h o u l d
b e  s to r e d  a n d  h an d l e d .

S e ve r al  m a n u fac tu r e r s  h ave  m e t th i s  p r o b l e m  b y d e s i gn i n g
an d  m a n u fac tu r i n g  m o va b l e ,  m o d u l ar  p r e fa b r i c ate d  s to r ag e
l o c ke r s ,  wo r ki n g d i l i ge n tl y wi th  var i o u s  b u i l d i n g  offcials  an d
au th o r i ti e s  h a vi n g j u r i s d i c ti o n .  T h i s  r e s u l ts  i n  a p r o d u c t th at i s
i n te n d e d  to  m e e t g o ve r n m e n t s ta n d ar d s  an d  r e gu l ati o n s  fo r
h a z a r d o u s  m a te r i al s  s to r ag e .  S e ve r a l  m u n i c i p al i ti e s  h a ve  p as s e d
m o d e l  o r d i n a n c e s  c o ve r i n g th e  d e s i g n ,  c o n s tr u c ti o n ,  a n d  l o c a‐
ti o n  o f h a z a r d o u s  m ate r i a l s  s to r ag e  l o c ke r s .  D e s i g n  fe a tu r e s  c a n
i n c l u d e ,  b u t ar e  n o t l i m i te d  to ,  th e  fo l l o wi n g :

( 1 ) S e c o n d ar y s p i l l  c o n tai n m e n t s u m p s
( 2 ) Defagration  ve n ti n g
( 3 ) Ve n ti l a ti o n  r e q u i r e m e n ts ,  i n c l u d i n g  m e c h a n i c al  ve n ti l a‐

ti o n  wh e r e  d i s p e n s i n g  o p e r ati o n s  ar e  e x p e c te d
( 4 ) E l e c tr i c al  e q u i p m e n t fo r  h a z a r d o u s  l o c ati o n s  i n  ac c o r d ‐

an c e  wi th  NFPA  70
( 5 ) S tati c  e l e c tr i c i ty c o n tr o l
( 6 ) F i r e  s u p p r e s s i o n  s ys te m s  ( d r y c h e m i c a l  o r  s p r i n kl e r s )
( 7 ) H e a vy s tr u c tu r a l  d e s i g n  fo r  th e  fo l l o wi n g :

( a) S e c u r i ty p r o vi s i o n s
( b ) D o o r s  th at l o c k an d  p e r m i t p al l e t l o ad i n g
( c ) Wi n d  l o a d ,  s n o w l o ad ,  an d  s to r ag e  l o ad  c o n d i ti o n s
( d ) An c h o r ag e  p r o vi s i o n s
( e ) S ki d  d e s i g n ,  p e r m i tti n g  r e l o c ati o n  u s i n g  l i ft tr u c ks

( 8 ) F i r e -r e l ate d  e x te r i o r  wa l l s ,  i f r e q u i r e d
( 9 ) I n te r i o r  p a r ti ti o n s  to  s e g r e ga te  i n c o m p a ti b l e  m ate r i al s

( 1 0 ) S i z e  l i m i ts  to  l i m i t q u an ti ti e s  th a t c an  b e  s to r e d  wi th i n
p r e as s e m b l e d  o r  r e ad y-to -as s e m b l e  d e s i g n s

( 1 1 ) N o n s p a r ki n g foors
( 1 2 ) S h e l vi n g,  i f r e q u i r e d
( 1 3 ) H e a ti n g o r  c o o l i n g u n i ts ,  i f n e e d e d
( 1 4 ) C o r r o s i o n  p r o te c ti o n  as  r e q u i r e d
( 1 5 ) E m p l o ye e  s afe ty p r o vi s i o n s  ( e ye / fa c e  was h )
( 1 6 ) N F PA  7 0 4  h az ar d  s ym b o l s

F e atu r e s  p r o vi d e d  ar e  d e te r m i n e d  b y specifc  s to r ag e
re q u i r e m e n ts  an d  n e e d s  o f th e  o wn e r,  ke e p i n g  i n  m i n d  a p p l i c a‐

b l e  r e gu l a ti o n s  a n d  o r d i n an c e s  th a t a p p l y an d  th e  ap p r o val
r e q u i r e m e n ts  o f th e  au th o r i ty h a vi n g j u r i s d i c ti o n .

S e ve r al  te s ti n g  l ab o r ato r i e s  h ave  d e ve l o p e d  i n te r n a l  p r o c e ‐
d u r e s  fo r  th e  e x a m i n ati o n ,  te s ti n g ,  an d  l i s ti n g  o r  l a b e l i n g  o f

h a z a r d o u s  m ate r i a l s  s to r a ge  l o c ke r s  s u b m i tte d  b y m an u fac tu r ‐
e r s .

Δ A.16.1 .1    S e e  An n e x  E  fo r  l i m i tati o n s  o f th e  p r o te c ti o n  c r i te r i a
o f Ta b l e  1 6 . 5 . 3 . 1  th r o u g h  Ta b l e  1 6 . 5 . 3 . 1 2 ,  p ar ti c u l ar l y fo r  i n te r ‐

m e d i ate  b u l k c o n tai n e r s  an d  p o r tab l e  ta n ks  h a vi n g c a p ac i ti e s
gr e a te r  th an  6 0   ga l  ( 2 3 0   L ) .

P r o te c te d  s to r a ge  a l l o we d  u n d e r  p r e vi o u s  e d i ti o n s  o f th i s
c o d e  c an  b e  c o n ti n u e d  i f th e  c l a s s  o f l i q u i d s  s to r e d ,  th e  q u an ‐
ti ty o f l i q u i d s  s to r e d ,  fre  p r o te c ti o n ,  an d  b u i l d i n g confgura‐
tion  r e m ai n  u n c h a n ge d .  Tab l e  A. 1 6 . 1 . 1 ( a)  an d  Tab l e

A. 1 6 . 1 . 1 ( b ) ,  r e p r i n te d  h e r e  fr o m  th e  1 9 9 3  e d i ti o n  o f th i s  c o d e ,
c a n  b e  u s e d  as  a  r e fe r e n c e  fo r  s to r a ge  ar r a n ge m e n ts  i n  p r e vi ‐

o u s l y ap p r o ve d ,  p r o te c te d ,  l i q u i d  s to r a ge  r o o m s  o r  l i q u i d  war e ‐
h o u s e s .

F o r  c e r ta i n  l i q u i d s  s u c h  as  ke to n e s ,  e s te r s ,  a n d  a l c o h o l s ,  th e
m i n i m u m  r e q u i r e d  d e n s i ti e s  e s tab l i s h e d  i n  th e  l i s ti n g  c r i te r i a
fo r  fo a m  d i s c h a r ge  d e vi c e s  a r e  o fte n  h i gh e r  th an  th e  g e n e r al

d e n s i ti e s  specifed  fo r  p r o te c ti o n  o f fammable  an d  c o m b u s ti ‐
b l e  ( i . e . ,  i gn i ti b l e )  l i q u i d s .  Wh e n  d e te r m i n i n g th e  d e s i gn  c r i te ‐
r i a fo r  e x ti n g u i s h i n g s ys te m s  u s i n g  fo a m ,  i t i s  i m p o r ta n t to

e n s u r e  th a t th e  l i s ti n g  c r i te r i a,  wh i c h  a r e  typ i c al l y b a s e d  o n
e m p i r i c a l  d ata fr o m  fre  te s ts ,  a r e  n o t o ve r l o o ke d .  O th e r wi s e ,
th e  fre  p r o te c ti o n  s ys te m  d e s i gn  c an  b e  i n a d e q u a te  fo r  p r o p e r

p r o te c ti o n .

E ar l y s u p p r e s s i o n  fa s t-r e s p o n s e  ( E S F R)  s p r i n kl e r s  h ave  b e e n
te s te d  fo r  p r o te c ti o n  o f l i q u i d s  o n l y to  th e  e x te n t refected  i n
th e  ta b l e s  i n  S e c ti o n  1 6 . 5 .  An y o th e r  u s e  o f E S F R s p r i n kl e r s  fo r

p r o te c ti o n  o f l i q u i d s  s h o u l d  b e  b as e d  o n  a n  e n gi n e e r i n g  a n al y‐
s i s  th a t e val u a te s  th e  p o te n ti al  fa i l u r e  o f th e  s p r i n kl e r  s ys te m
b a s e d  o n  a r ap i d -gr o wth  fre  o r  a l ar g e  p o o l  fre  th at wo u l d

o p e r ate  m o r e  s p r i n kl e r s  th an  a r e  ac c o m m o d a te d  b y th e  d e s i gn
ar e a.  T h e  u s e  o f E S F R p r o te c ti o n ,  p a r ti c u l a r l y wi th o u t p r o vi ‐
s i o n s  fo r  th e  c o n tr o l  o f s p r e ad  o f l i q u i d ,  p r e s e n ts  th e  p o s s i b i l i ty

o f a  l i q u i d  p o o l  fre  th a t c o u l d  e x c e e d  th e  l i m i te d  d e s i g n  o p e r ‐
ati n g  a r e a o f a n  E S F R s ys te m .

T h e  i n fo r m a ti o n  i n  Tab l e  1 6 . 5 . 3 . 1  th r o u gh  Ta b l e  1 6 . 5 . 3 . 1 2
was  d e ve l o p e d  fr o m  fu l l - s c a l e  fre  te s ts .  Wh e r e  o n l y o n e  K-
fac to r  s p r i n kl e r  i s  a l l o we d ,  th i s  was  th e  o n l y s i z e  p r o ve n  to

p r o vi d e  fre  c o n tr o l .  Wh e r e  a c h o i c e  o f K-fa c to r s  i s  al l o we d  b y
th e  tab l e s ,  e a c h  was  a b l e  to  p r o vi d e  fre  c o n tr o l ;  h o we ve r,  th e
l ar g e r  K-fac to r  s p r i n kl e r s  s o m e ti m e s  d e m o n s tr ate d  b e tte r  fre

c o n tr o l  an d  fu r th e r  l i m i te d  fre  d a m ag e .  Wh e r e  o n l y o n e  typ e
o f r e s p o n s e  s p r i n kl e r  i s  al l o we d ,  th i s  i s  th e  o n l y typ e  o f s p r i n ‐
kl e r  p r o ve n  to  p r o vi d e  fre  c o n tr o l .  Wh e r e  a c h o i c e  o f r e s p o n s e

c h a r ac te r i s ti c s  ( S R o r  QR)  i s  al l o we d  b y th e  tab l e s ,  e ac h  wa s
a b l e  to  p r o vi d e  fre  c o n tr o l ;  h o we ve r,  th e  QR s p r i n kl e r s  s o m e ‐
ti m e s  d e m o n s tr ate d  b e tte r  fre  c o n tr o l  an d  fu r th e r  l i m i te d  fre

d am a ge .

I n  th e  te s ti n g i n vo l vi n g  m e tal  c o n ta i n e r s ,  o n l y s te e l  c o n tai n ‐
e r s  we r e  te s te d .  O th e r  m e tal  c o n tai n e r s ,  s u c h  as  al u m i n u m ,
h a ve  n o t b e e n  te s te d .

Wh e r e  te s t an d  p r o te c ti o n  c r i te r i a ar e  p r o vi d e d  fo r  g l a s s  o r
p l a s ti c  c o n tai n e r s ,  i t i s  a c c e p ta b l e  to  u s e  th e s e  c r i te r i a  fo r

p r o te c ti o n  o f s te e l  c o n tai n e r s  o f th e  s a m e  s i z e  fo r  s to r a ge
confgurations  th at m e e t th e  te s t confguration.
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Tab l e   A. 1 6 . 1 . 1 ( a)  S to rage  Ar ran ge m e n ts  fo r P ro te c te d  P al l e ti z e d  o r S o l i d  P i l e  S to rage  o f L i q ui d s  i n  C o n tai n e rs  an d  P o r tab l e  Tan k s

   
M ax i m u m  S to rage  H e i gh t

( ft)  

M ax i m u m  Q u an ti ty
p e r P i l e

( gal )  
M ax i m u m  Q u an ti ty*

( gal )

L i q u i d  C l as s S to rage  L e ve l C o n tai n e rs
P o r tab l e

Tan k s   C o n tai n e rs
P o r tab l e

Tan k s   C o n tai n e rs
P o r tab l e

Tan k s

I A Gr o u n d  foor 5 — 3 , 0 0 0 — 1 2 , 0 0 0 —
U p p e r  foors 5 — 2 , 0 0 0 — 8 , 0 0 0 —
B a s e m e n t N P N P — — — —

I B Gr o u n d  foor 6 1 ∕2 7 5 , 0 0 0 2 0 , 0 0 0 1 5 , 0 0 0 4 0 , 0 0 0
U p p e r  foors 6 1 ∕2 7 3 , 0 0 0 1 0 , 0 0 0 1 2 , 0 0 0 2 0 , 0 0 0
B a s e m e n t N P N P — — — —

I C Gr o u n d  foor 6 1 ∕2 † 7 5 , 0 0 0 2 0 , 0 0 0 1 5 , 0 0 0 4 0 , 0 0 0
U p p e r  foors 6 1 ∕2 † 7 3 , 0 0 0 1 0 , 0 0 0 1 2 , 0 0 0 2 0 , 0 0 0
B a s e m e n t N P N P — — — —

I I Gr o u n d  foor 1 0 1 4 1 0 , 0 0 0 4 0 , 0 0 0 2 5 , 0 0 0 8 0 , 0 0 0
U p p e r  foors 1 0 1 4 1 0 , 0 0 0 4 0 , 0 0 0 2 5 , 0 0 0 8 0 , 0 0 0
B a s e m e n t 5 7 7 , 5 0 0 2 0 , 0 0 0 7 , 5 0 0 2 0 , 0 0 0

I I I Gr o u n d  foor 2 0 1 4 1 5 , 0 0 0 6 0 , 0 0 0 5 5 , 0 0 0 1 0 0 , 0 0 0
U p p e r  foors 2 0 1 4 1 5 , 0 0 0 6 0 , 0 0 0 5 5 , 0 0 0 1 0 0 , 0 0 0
B a s e m e n t 1 0 7 1 0 , 0 0 0 2 0 , 0 0 0 2 5 , 0 0 0 4 0 , 0 0 0

F o r  S I  u n i ts ,  1   ft =  0 . 3   m ;  1   g a l  =  3 . 8   L .
N P :  N o t p e r m i tte d .
* Ap p l i e s  o n l y to  c u t-o ff r o o m s  a n d  a tta c h e d  b u i l d i n g s .
† T h e s e  h e i g h t l i m i ta ti o n s  c an  b e  i n c r e as e d  to  1 0   ft fo r  c o n tai n e r s  o f 5   g a l  c ap a c i ty o r  l e s s .

Tab l e   A. 1 6 . 1 . 1 ( b )  S to rage  Ar ran ge m e n ts  fo r P ro te c te d  Rac k  S to rage  o f L i q ui d s  i n  C o n tai n e rs  an d
P o r tab l e  Tan ks

L i q ui d  C l as s Typ e  Rac k S to rage  L e ve l

M ax i m u m  S to rage
H e i gh t o f

C o n tai n e rs  ( ft)

M ax i m u m  Q u an ti ty
o f C o n tai n e rs

( gal ) * †

I A D o u b l e  r o w Gr o u n d  foor 2 5 7 , 5 0 0
o r  s i n gl e  r o w U p p e r  foors 1 5 4 , 5 0 0

B as e m e n t N P —

I B D o u b l e  r o w Gr o u n d  foor 2 5 1 5 , 0 0 0
I C o r  s i n gl e  r o w U p p e r  foors 1 5 9 , 0 0 0

B as e m e n t N P —

I I D o u b l e  r o w Gr o u n d  foor 2 5 2 4 , 0 0 0
o r  s i n gl e  r o w U p p e r  foors 2 5 2 4 , 0 0 0

B as e m e n t 1 5 9 , 0 0 0
I I I M u l ti r o w, Gr o u n d  foor 4 0 5 5 , 0 0 0

d o u b l e  r o w, U p p e r  foors 2 0 5 5 , 0 0 0
o r  s i n gl e  r o w B as e m e n t 2 0 2 5 , 0 0 0

F o r  S I  u n i ts ,  1   ft =  0 . 3   m ;  1   g a l  =  3 . 8   L .
N P :  N o t p e r m i tte d .
* M a x i m u m  q u a n ti ty a l l o we d  o n  r a c k s  i n  c u t-o ff r o o m s  a n d  a tta c h e d  b u i l d i n g s .
† M a x i m u m  q u a n ti ty a l l o we d  p e r  r a c k s e c ti o n  i n  l i q u i d  wa r e h o u s e s .



F L AM M AB L E  AN D  C O M B U S T I B L E  L I QU I D S  C O D E3 0 - 1 2 8

2 0 2 4  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 .

Δ A. 1 6 . 1 . 2    To  d ate ,  th e r e  h as  b e e n  n o  fu l l -s c al e  te s ti n g to  d e te r ‐
m i n e  a p p r o p r i a te  fre  p r o te c ti o n  d e s i g n  c r i te r i a fo r  C l a s s  I A

l i q u i d s  [ F P  <  7 3 ° F  ( 2 2 . 8 ° C )  a n d  B P  <  1 0 0 ° F  ( 3 7 . 8 ° C ) ] .

A. 1 6 . 2 . 2    T h e  te r m  protected i n d i c a te s  th at th e  fre  r i s k i s
m a n ag e d  s o  a s  to  c o n tr o l  th e  fre  an d  p r e ve n t i t fr o m  s p r e ad i n g
b e yo n d  th e  d e s i gn  a r e a o f th e  a u to m a ti c  fre  p r o te c ti o n  s ys te m .

A. 1 6 . 2 . 3    T h e  te r m  unprotected i n d i c ate s  th at th e  gr o wth  o f a
fre  m i gh t e x c e e d  th e  c ap ab i l i ti e s  o f th e  au to m ati c  fre  p r o te c ‐

ti o n  s ys te m  an d  e x te n d  b e yo n d  th e  d e s i g n  a r e a o f th e  s ys te m .
I n  s u c h  c as e s ,  th e  to tal  c o n te n ts  o f th e  fre  a r e a m i gh t b e c o m e

i n vo l ve d  i n  a  fre,  r e ga r d l e s s  o f th e  p r o te c ti o n  fe atu r e s  p r o vi ‐
d e d .

A. 1 6 . 2 . 4    Tab l e  A. 1 6 . 2 . 4  p r o vi d e s  e x a m p l e s  o f c o m m o n l y u s e d
m e tal  c o n ta i n e r s  th at a r e  c o n s i d e r e d  e i th e r  r e l i e vi n g  s tyl e  o r
n o n r e l i e vi n g  s tyl e  fo r  u s e  i n  d e ve l o p i n g  p r o te c te d  s to r ag e

a r r an g e m e n ts  i n  ac c o r d a n c e  wi th  Tab l e  1 6 . 5 . 3 . 1  th r o u gh  Tab l e
1 6 . 5 . 3 . 1 2 .

A. 1 6 . 2 . 5    U n s a tu r ate d  p o l ye s te r  r e s i n s  ( U P Rs )  a r e  h i g h  m o l e c ‐
u l a r  we i g h t u n s atu r a te d  p o l ym e r s  d i s s o l ve d  i n  a r e a c ti ve  m o n o ‐
m e r,  u s u al l y s tyr e n e ,  i n  c o n c e n tr ati o n s  o f 5 0  p e r c e n t o r  l e s s  b y

we i g h t.  U P Rs  ar e  c o m b i n e d  wi th  r e i n fo r c e m e n ts  s u c h  a s  fber‐
glass  a n d / o r  fllers  to  p r o d u c e  a wi d e  r an g e  o f p r o d u c ts .  E x a m ‐
p l e s  o f s u c h  p r o d u c ts  i n c l u d e  au to m o b i l e  p ar ts ,  b a th r o o m  tu b s

a n d  s h o we r  s tal l s ,  c u l tu r e d  m a r b l e ,  a n d  m an y p r o d u c ts  fo r
ar c h i te c tu r al ,  r e c r e ati o n al ,  c o n s tr u c ti o n ,  a n d  c o r r o s i o n -
r e s i s ta n t a p p l i c a ti o n s .  U P Rs  ar e  n o r m a l l y p ac ka ge d  i n  5 5  g al

( 2 0 8  L )  d r u m s .  T h e  U S  D e p ar tm e n t o f Tr a n s p o r ta ti o n  classif‐
cation  fo r  U P Rs  i s  “ U N  1 8 6 6 ,  Re s i n  S o l u ti o n ” ;  h o we ve r,  i t
s h o u l d  b e  n o te d  th at th i s  classifcation  i n c l u d e s  m a n y m ate r i al s

th at ar e  n o t u n s a tu r ate d  p o l ye s te r  r e s i n s .

A. 1 6 . 4 . 1 . 1    F o r  l i q u i d  c o n c e n tr ati o n  e q u a l  to  o r  l e s s  th a n
2 0  p e r c e n t as  s h o wn  i n  F i gu r e  1 6 . 4 . 1 ( c ) ,  s e e  Tab l e  A. 2 0 . 4 ( b )  o f

N F PA  1 3 .

N A. 1 6 . 4 . 2 . 3    E x i s ti n g P FAS  fo am -b as e d  c o n c e n tr ate s  c an  b e
b a s e d  o n  C 6  o r  C 8  m o l e c u l e s .  Wi th i n  th e  U S ,  C 8  fo am s  a r e  n o
l o n ge r  p r o d u c e d ,  b u t m i gh t b e  p r e s e n t i n  l e ga c y s ys te m s .  T h e

C 6 - b a s e d  fo am s  c o n ti n u e  to  b e  l i s te d  b y U L  an d  F M  Ap p r o val s .
B o th  fo am  typ e s  ar e  c o n s i d e r e d  va l i d  fo r  th e  fre  p r o te c ti o n
s ys te m s  i n  C h a p te r   1 6 .

A. 1 6 . 5 . 1 . 6 . 2    M o s t fre  te s ts  u s i n g fo a m - wate r  p r o te c ti o n
s c h e m e s  h ave  b e e n  c o n d u c te d  wi th  i m m e d i a te  fo am  s o l u ti o n

d i s c h ar g e  fr o m  th e  o p e r ati n g  s p r i n kl e r s .  I f an  a p p r e c i ab l e
d e l a y i s  e n c o u n te r e d  b e fo r e  p r o p e r l y p r o p o r ti o n e d  fo am  i s
d i s c h ar g e d ,  c o n tr o l  o f th e  fre  m i g h t n o t b e  e s tab l i s h e d .  O n e

m e th o d  o f a c c o m p l i s h i n g  i m m e d i ate  fo am  s o l u ti o n  d i s c h a r ge
i s  b y u s i n g an  i n -l i n e  b al an c e d  p r e s s u r e  ( I L B P )  p r o p o r ti o n i n g
s ys te m .

Tab l e   A. 1 6 . 2 . 4  C o m m o n  Re l i e vi n g-  an d  N o n re l i e vi n g- S tyl e  M e tal  C o n tai n e rs

C o n tai n e r Typ e Re l i e vi n g S tyl e N o n re l i e vi n g S tyl e

≤ 1  q ta Al l N / A
> 1  q t a n d  ≤ 6   g a l a M e ta l  c o n ta i n e r s  wi th  p l a s ti c  c ap ,  o r  fexible  o r  r i g i d  

p l a s ti c  s p o u t wi th  p l as ti c  c a p
M e ta l  c o n ta i n e r s  wi th  s te e l  s p o u t a n d  s te e l  

s c r e w c a p
≤ 1   g al ,  fr i c ti o n  l i d M e ta l  c o n ta i n e r s  wi th  m e tal  friction-ft c o ve r s  ( e . g . ,  

p a i n t c a n  l i d )
N / A

1   g a l  a n d  ≤ 6   g a l  ( l u g  c o ve r ) M e ta l  c o n ta i n e r s  wi th  m e tal  c o ve r s  h e l d  i n  p l ac e  
wi th  a  m e c h a n i c a l  friction-ft ( e . g . ,  l u g - typ e )  
c l o s u r e  m e c h a n i s m

N / A

> 6   g a l  a n d  ≤ 6 0   g a l b , c  ( d r u m s ) M e tal  c o n ta i n e r s ,  ti g h t o r  o p e n - h e ad  ( d r u m s )  
h a vi n g  a t l e a s t o n e  2   i n .  p l a s ti c  p l u g  ( N o te :  C a p  
s e a l s ,  i f u s e d ,  n e e d  to  b e  p l a s ti c  an d  n o n m e ta l l i c . )

O p e n  h e ad  m e tal  c o n ta i n e r s  wi th  s te e l  c o ve r s  
h a vi n g  n o  s te e l  fange  o p e n i n g s ;  o r  o p e n  
h e a d  a n d  ti g h t h e a d  m e ta l  c o n ta i n e r s  wi th  
s te e l  fange  o p e n i n g s  wh e r e  o n l y s te e l  p l u g s  
a n d / o r  c a p  s e a l s  ar e  u s e d

> 6 0   g a l  a n d  ≤ 7 9 3   g a l M e tal  p o r ta b l e  ta n ks  o r  m e tal  i n te r m e d i a te  b u l k 
c o n ta i n e r s  wi th  at l e a s t o n e  r e l i e f d e vi c e  
c o n fo r m i n g  to  th e  d e s i g n ,  c o n s tr u c ti o n ,  an d  
c a p ac i ty o f th e  c o n ta i n e r ’ s  s e c ti o n

N / A

F o r  S I  u n i ts ,  1   g a l  =  3 . 8   L . ,  1  q t =  1   L .
N / A:  N o t a p p l i c a b l e .
aAl l  c o n tai n e r s  ≤ 1  q t a r e  c o n s i d e r e d  r e l i e vi n g  s tyl e  b e c au s e  th e i r  fa i l u r e  i s  i n c o n s e q u e n ti a l .
b I n  fu l l -s c a l e  fre  te s ts ,  wh e r e  c o n ta i n e r s  we r e  p r o vi d e d  wi th  b o th  3 ∕4  i n .  ( 1 9   m m )  a n d  2   i n .  ( 5 0   m m )  r e l i e vi n g  ve n t o p e n i n g s  a n d ,  i n  s o m e  c as e s ,  b o th

ve n ts  we r e  o b s tr u c te d  b y p a l l e t s l a ts ,  r u p tu r e  o f c o n ta i n e r s  d i d  n o t o c c u r.  B e c a u s e  i t i s  n o t p o s s i b l e  to  d e te r m i n e  i f a l l  c o n c e i va b l e  o b s tr u c ti o n
s c e n a r i o s  we r e  r e p r e s e n te d ,  wh e r e  d r u m s  a r e  s ta c ke d  m o r e  th a n  o n e  h i g h ,  p r o vi d e  a n  a d d i ti o n a l  3 ∕4  i n .  ( 1 9   m m )  o r  2   i n .  ( 5 0   m m )  p r e s s u r e -r e l i e vi n g
m e c h a n i s m .

c T h e  u s e  o f p l as ti c  p l u g s  i n s te ad  o f s te e l  p l u g s  ( b u n g s )  i n  a  s te e l  d r u m  i n  o r d e r  to  a c h i e ve  a  r e l i e vi n g -s tyl e  c o n ta i n e r  s h o u l d  c o n te m p l a te  th e  fo l l o wi n g
i s s u e s  i n  o r d e r  to  a s s u r e  th e  s a fe  s to r a g e  o f l i q u i d s :
 ( 1 )  T h e  c o m p a ti b i l i ty o f th e  p l as ti c  p l u g  m a te r i a l s  an d  g a s k e ts  wi th  th e  l i q u i d s  b e i n g  s to r e d .
 ( 2 )  T h e  s ta b i l i ty a n d  s h e l f l i fe  o f th e  l i q u i d s  b e i n g  s to r e d  a s  th e  p l a s ti c  p l u g s  c a n  ad m i t wa te r  vap o r,  o x yg e n ,  a n d  l i g h t.
 ( 3 )  T h e  d i ffe r e n c e  i n  e x p a n s i o n  coeffcients  fo r  p l as ti c  p l u g s  a n d  s te e l  d r u m s  fo r  th o s e  d r u m s  s u b j e c t to  te m p e r atu r e  va r i a ti o n s  a n d  h o t o r  c o l d
c o n d i ti o n s .
 ( 4 )  T h e  to o l i n g  i s s u e s  i n vo l ve d  wi th  th e  u s e  o f p l a s ti c  p l u g s  a s  th e  to r q u e  l e ve l s  a r e  d i ffe r e n t fr o m  th o s e  l e ve l s  u s e d  fo r  s te e l  p l u g s .
 ( 5 )  T h e  tr ai n i n g  o f fll  l i n e  o p e r a to r s  i n  o r d e r  to  avo i d  c r o s s -th r e a d i n g  an d / o r  th e  s tr i p p i n g  o f th r e a d s .
 ( 6 )  T h e  vo i d i n g  o f th e  U n i te d  N a ti o n s  ( U N )  r a ti n g  o n  th e  s te e l  d r u m  b y i n s ta l l i n g  p l a s ti c  p l u g s .  I f th e  u s e r  n e e d s  to  i n s ta l l  a  p l u g  o th e r  th a n  th e  o n e
o r i g i n a l l y p r o vi d e d  b y th e  c o n ta i n e r  m a n u fa c tu r e r,  th e n  th e  u s e r  s h o u l d  c o n ta c t th e  m a n u fa c tu r e r  to  e n s u r e  th a t th e  U N  r a ti n g  wi l l  s ti l l  b e  va l i d .
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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 . 2 0 2 4  E d i t i o n

N A. 1 6 . 5 . 1 . 1 0 ( 1 )    L ayo u t 1  i s  o n l y u s e d  fo r  o n e  s c e n ar i o  i n  Tab l e
1 6 . 5 . 3 . 1  an d  i t ap p l i e s  to  p r o vi d i n g  o n e  l i n e  o f i n -r ac k s p r i n ‐

kl e r s  i n  th e  l o n g i tu d i n al  fue  s p ac e  at a  l e ve l  o f 8  ft ( 2 . 4  m )
ab o ve  th e  foor,  wh e r e  a m ax i m u m  s to r a ge  h e i gh t o f 1 6  ft
( 4 . 9  m )  i s  p e r m i tte d .  T h e  i n te n t o f L ayo u t 1  i s  to  h a ve  th i s  l i n e

o f i n -r a c k s p r i n kl e r s  at th e  frst-tier  l e ve l  at o r  a b o ve  o n e -h al f o f
th e  s to r ag e  h e i gh t.  T h e  wo r d  “ ap p r o x i m a te l y”  wa s  ad d e d  to  th e
te x t o f L a yo u t 1  to  al l o w fo r  th e  u s e  o f e n g i n e e r i n g  j u d gm e n t

i n  d e te r m i n i n g th e  ac tu al  h e i gh t a b o ve  th e  foor  o f th e  o n e
l i n e  o f i n -r ac k s p r i n kl e r s .

N A. 1 6 . 5 . 1 . 1 0 ( 2 )    L ayo u t 2  i s  o n l y u s e d  fo r  o n e  s c e n a r i o  i n  Tab l e
1 6 . 5 . 3 . 1  an d  i t ap p l i e s  to  p r o vi d i n g  o n e  l i n e  o f i n -r ac k s p r i n ‐
kl e r s  a t a l e ve l  o f 6   ft ( 1 . 8   m )  ab o ve  th e  foor  a n d  o n e  l i n e  o f i n -
r ac k s p r i n kl e r s  at a l e ve l  o f 1 2  ft ( 3 . 6  m )  ab o ve  th e  foor  i n  th e

l o n gi tu d i n a l  fue  s p ac e ,  wh e r e  a m ax i m u m  s to r ag e  h e i gh t o f
2 0  ft ( 6  m )  i s  p e r m i tte d .  T h e  i n te n t o f L a yo u t 2  i s  to  h a ve  o n e
l i n e  o f i n -r a c k s p r i n kl e r s  at th e  frst-tier  l e ve l  a t o r  a b o ve  o n e -

th i r d  o f th e  s to r a ge  h e i gh t a n d  o n e  l i n e  o f i n -r ac k s p r i n kl e r s  a t
th e  frst-tier  l e ve l  a t o r  a b o ve  two -th i r d s  o f th e  s to r ag e  h e i gh t.
T h e  wo r d  “ ap p r o x i m ate l y”  was  a d d e d  to  th e  te x t o f L a yo u t 2  to

a l l o w fo r  th e  u s e  o f e n g i n e e r i n g  j u d g m e n t i n  d e te r m i n i n g  th e
h e i g h t ab o ve  th e  foor  fo r  th e  l i n e s  o f i n - r ac k s p r i n kl e r s .

N A. 1 6 . 5 . 3 . 1    A r e c e n t te s t s e r i e s ,  u s i n g  s tan d ar d - r e s p o n s e  i n - r ac k
s p r i n kl e r s  i n  th e  l o n g i tu d i n al  fue  o n l y,  d e m o n s tr ate d  th at fa c e
i n -r a c k s p r i n kl e r s  m i g h t b e  n e e d e d  to  c o n tr o l  a fre  th at i s  i n i ti ‐

a te d  at th e  fac e  o f th e  r a c k.  B as e d  o n  th i s  te s ti n g,  th e  p r o te c ‐
ti o n  c r i te r i a i n  th e  c o d e  i n  e a r l i e r  e d i ti o n s  we r e  c h a n ge d  to

r e q u i r e  fac e  i n -r a c k s p r i n kl e r s ,  a n d  th i s  n e w p r o te c ti o n  i s  wh at
i s  n o w p r o vi d e d  i n  th e  b o d y o f th e  c o d e .  T h e  o l d e r  c r i te r i a

m i gh t s ti l l  o ffe r  a n  a c c e p ta b l e  l e ve l  o f r i s k fo r  a fa c i l i ty i f
d e m o n s tr ate d  b y a r i s k an a l ys i s  th at c o n s i d e r s  fre  d e p a r tm e n t

r e s p o n s e  an d  o th e r  s i te  c o n d i ti o n s .  T h e  p r i m ar y d i ffe r e n c e
b e twe e n  th e  two  p r o te c ti o n  l i n e  i te m s  i s  th e  l o c ati o n  o f th e  i n -
r ac k s p r i n kl e r s .  L ayo u t 3  ( th e  p r o te c ti o n  u s e d  i n  th e  p r i o r

e d i ti o n s )  r e q u i r e d  l o n g i tu d i n al  fue  i n -r a c k s p r i n kl e r s  at e ve r y
s to r ag e  ti e r  e x c e p t ab o ve  th e  to p  ti e r  an d  L a yo u t 4  ( th e  p r o te c ‐
ti o n  u s e d  i n  th e  p r i o r  e d i ti o n s )  r e q u i r e d  l o n gi tu d i n a l  fue  i n -

r a c k s p r i n kl e r s  a t e ve r y o th e r  s to r ag e  l e ve l  e x c e p t ab o ve  th e  to p
ti e r.  B o th  L ayo u t 3  an d  4  u s e  QR i n - r ac k s p r i n kl e r s .  T h e s e
p r o te c ti o n  c r i te r i a we r e  d e ve l o p e d  b y th e  c o m m i tte e  u s i n g

s e ve r al  fre  te s ts  b u t n o n e  o f th e  te s ts  e x a c tl y m atc h e d  th e  s to r ‐
ag e  h e i gh t i n  a 3 0   ft ( 9   m )  b u i l d i n g .  (See Table A. 1 6. 5. 3. 1 . )

N A. 1 6 . 5 . 3 . 2    Re c e n t fre  te s ts  th a t l o o ke d  at th e s e  specifc  s to r ‐
ag e  c o n d i ti o n s  h ave  r ai s e d  s o m e  c o n c e r n  wi th  th e  p r o te c ti o n
l i n e  i te m s  i n  Ta b l e  A. 1 6 . 5 . 3 . 2 .  Specifcally,  th e  r e c e n t te s ti n g

h a s  s h o wn  th at c e i l i n g  au to m ati c  s p r i n kl e r s  ar e  c h al l e n g e d  to
p r o vi d e  th e  n e e d e d  c o o l i n g  to  th e  c o n ta i n e r s  at th e  b o tto m  o f
a s to r a ge  ar r a y.  T h e  n e w p r o te c ti o n  c r i te r i a  ( n o w fo u n d  i n  th e

b o d y o f th e  c o d e )  ar e  l i m i te d  to  a m ax i m u m  s to r ag e  h e i g h t o f
5  ft ( 1 . 5  m ) .  T h i s  l i m i tati o n  i s  a  signifcant c h an g e  to  wh a t wa s
p r e vi o u s l y a c c e p ta b l e .  T h e  o l d e r  c r i te r i a  m i g h t s ti l l  o ffe r  a n

a c c e p ta b l e  l e ve l  o f r i s k fo r  a fac i l i ty i f d e m o n s tr ate d  b y a  r i s k
an al ys i s  th a t c o n s i d e r s  fre  d e p ar tm e n t r e s p o n s e  a n d  o th e r  s i te
c o n d i ti o n s .  T h e s e  p r o te c ti o n  c r i te r i a ( n o w p r o vi d e d  i n  th i s

a n n e x )  we r e  d e ve l o p e d  b y th e  c o m m i tte e  u s i n g  a n u m b e r  o f

N Tab l e   A. 1 6 . 5 . 3 . 1  D e s i gn  C ri te ri a fo r S p ri n kl e r P ro te c ti o n  o f S i n gl e -  an d  D o ub l e - Ro w Rac k  S to rage  o f C l as s   I B ,  C l as s   I C ,  C l as s   I I ,
C l as s  I I I A,  an d  C l as s  I I I B  L i q u i d s  [ An y FP,  B P  ≥  1 0 0 ° F ( 3 7 . 8 ° C ) ]  i n  M e tal  C o n tai n e rs ,  P o r tab l e  Tan k s ,  an d  I B C s

L i q u i d
Typ e  /

Fl as h  P o i n t
C o n tai n e r

C ap ac i ty
C o n tai n e r

Typ e

M ax i m u m
C e i l i n g

H e i gh t ft
( m )

M ax i m u m
S to rage

H e i gh t ft
( m )

C e i l i n g S p ri n k l e r P ro te c ti o n I n - Rac k  S p ri n k l e r P ro te c ti o n

N o te s

Fi re  Te s t
Re f.  [See
Table
E.2(a)]

S p ri n k l e r Typ e D e s i gn S p ri n kl e r Typ e

M i n i m u m
D i s c h arge

Fl o w gp m
( L / m i n )

L ayo u t
( S e e

1 6 . 5 . 1 . 1 0 )

K- fac to r
gp m /

p s i 1 ∕2

( L / m i n /
b ar1 ∕2 )

Re s p o n s e /
N o m i n al

Te m p e ratu re
Rati n g/

O ri e n tati o n

D e n s i ty

gp m / ft2

( m m /
m i n )

Are a ft2

( m 2 )

K- fac to r
gp m /

p s i 1 ⁄2

( L / m i n /

b ar 1 ⁄2 )

Re s p o n s e /
N o m i n al

Te m p e ratu re
Rati n g/

O ri e n tati o n

C l as s   I B ,  
C l a s s   I C ,  
C l a s s   I I ,  
an d  
C l a s s   I I I A
 L i q u i d s  
[ FP  <  
2 0 0 ° F  
( 9 3 ° C )  
an d  B P  ≥  
1 0 0 ° F  
( 3 7 . 8 ° C ) ]

≤ 6 . 5   ga l  
( 2 5   L )

N o n r e l i e vi n g 3 0  ( 9 . 1 ) 2 5  ( 7 . 6 ) K≥ 8 . 0  
1 1 5

S R o r  QR/
H i gh / An y

0 . 3 0  ( 1 2 ) 3 0 0 0  
( 2 8 0 )

K≥ 5 . 6  
( 8 0 )

QR/
O r d i n ar y/
An y

3 0  ( 1 1 0 ) 3 1 ,  3 ,  4 3

Re l i e vi n g 4 1 ,  2 ,  3 ,  
5

8

N o te s :
( 1 )  I n -r a c k  s p r i n k l e r  d e s i g n  s h o u l d  b e  b a s e d  o n  th e  fo l l o wi n g :
 ( a )  Wh e r e  o n e  l e ve l  o f i n -r a c k s p r i n kl e r s  i s  i n s tal l e d ,  th e  d e s i g n  s h o u l d  i n c l u d e  th e  e i g h t m o s t h yd r au l i c a l l y r e m o te  s p r i n kl e r s .
 ( b )  Wh e r e  two  l e ve l s  o f i n -r a c k s p r i n kl e r s  a r e  i n s ta l l e d ,  th e  d e s i g n  s h o u l d  i n c l u d e  th e  s i x  m o s t h yd r a u l i c a l l y r e m o te  s p r i n kl e r s  o n  e a c h  l e ve l .
 ( c )  Wh e r e  th r e e  o r  m o r e  l e ve l s  o f i n -r a c k s p r i n kl e r s  a r e  i n s ta l l e d ,  th e  d e s i g n  s h o u l d  i n c l u d e  th e  s i x  m o s t h yd r a u l i c a l l y r e m o te  s p r i n kl e r s  o n  th e  to p
th r e e  l e ve l s .
( 2 )  F o r  K= 8 . 0  ( 1 1 5 )  a n d  l a r g e r  c e i l i n g  s p r i n kl e r s ,  i n c r e a s e  c e i l i n g  d e n s i ty to  0 . 6 0   g p m / ft2  ( 2 4   m m / m i n )  o ve r  2 0 0 0   ft2   ( 1 9 0   m 2 )  i f m o r e  th a n  o n e  l e ve l

o f s to r a g e  e x i s ts  a b o ve  th e  to p  l e ve l  o f i n - r ac k s p r i n kl e r s .
( 3 )  T h e  m i n i m u m  i n -r a c k d i s c h a r g e  p r e s s u r e  s h o u l d  n o t b e  l e s s  th a n  1 0   p s i  ( 0 . 6 9  b a r ) .
( 4 )  L a yo u t 3  s h o u l d  m e a n  o n e  l i n e  o f i n -r a c k s p r i n kl e r s  i n  th e  l o n g i tu d i n a l  fue  s p a c e  a t e ve r y s to r ag e  l e ve l  ab o ve  th e  foor  e x c e p t ab o ve  th e  to p  ti e r,
wi th  s p r i n kl e r s  s p a c e d  n o t m o r e  th a n  1 0  ft ( 3  m )  o n  c e n te r.  S p r i n kl e r s  s h o u l d  b e  s tag g e r e d  ve r ti c a l l y,  wh e r e  m o r e  th a n  o n e  l e ve l  o f i n - r ac k s p r i n kl e r s
i s  i n s ta l l e d .
( 5 )  L a yo u t 4  s h o u l d  m e a n  o n e  l i n e  o f i n - r ac k s p r i n kl e r s  i n  th e  l o n g i tu d i n a l  fue  s p ac e  a t e ve r y o th e r  s to r a g e  l e ve l  e x c e p t a b o ve  th e  to p  ti e r,  b e g i n n i n g

ab o ve  th e  frst s to r a g e  l e ve l ,  wi th  s p r i n kl e r s  s p a c e d  n o t m o r e  th an  1 0  ft ( 3  m )  o n  c e n te r.  S p r i n kl e r s  s h o u l d  b e  s tag g e r e d  ve r ti c al l y,  wh e r e  m o r e  th a n
o n e  l e ve l  o f i n - r a c k s p r i n kl e r s  i s  i n s ta l l e d .



F L AM M AB L E  AN D  C O M B U S T I B L E  L I QU I D S  C O D E3 0 - 1 3 0

2 0 2 4  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 .

fre  te s ts  o f p a l l e ti z e d  a r r ays .  F i r e  te s ts  o f th e s e  specifc  c o n d i ‐
ti o n s  we r e  n o t a va i l ab l e  wh e n  th e  ta b l e  was  c r e ate d .  (See Table
A. 1 6. 5. 3. 2. )

A. 1 6 . 6 . 1 . 5    T h e  8  ft ( 2 . 4  m )  s e p a r ati o n  d i s tan c e  r e q u i r e d  i n
1 6 . 6 . 1 . 5  i s  m e as u r e d  fr o m  th e  fac e  o f l i q u i d  s to r ag e  i n  o n e  r ac k
to  th e  fac e  o f l i q u i d  s to r ag e  a n d / o r  o th e r  s to r ag e  a c r o s s  th e
ai s l e  i n  an  a d j ac e n t r a c k.  Rac k d e s i gn e r s ,  c o d e  offcials,  an d
p l a n  r e vi e we r s  ar e  c a u ti o n e d  to  th e  fa c t th a t m an y r ac k s to r ag e
ar r an g e m e n ts  i n vo l ve  th e  s to r ag e  o f p a l l e ts  th a t o ve rh an g  th e
fa c e  o f th e  r ac k.  T h e r e fo r e ,  al th o u gh  th e  s tr u c tu r al  r ac k
m e m b e r s  m i gh t b e  ar r a n ge d  to  h a ve  an  8  ft ( 2 . 4  m )  ai s l e
b e twe e n  th e  r a c ks ,  th e  d i s ta n c e  b e twe e n  th e  fac e  o f th e  s to r e d
m a te r i al s  i n  th e  r a c ks  c o u l d  b e  l e s s  th an  8  ft ( 2 . 4  m )  wh e n  th e
r ac ks  ar e  flled  wi th  p al l e ts .  T h i s  wi l l  n o t b e  i n  c o m p l i a n c e  wi th
th e  r e q u i r e m e n ts  o f 1 6 . 6 . 1 . 5 ,  u n l e s s  th e  b ar r i e r  an d  i n - r ac k
s p r i n kl e r  p r o te c ti o n  i s  e x te n d e d .

A. 1 6 . 6 . 5 . 8 ( 3 )    D e s i g n  ar e a  c an  b e  r e d u c e d  to  2 0 0 0  ft2  wh e n
u s i n g  a p r e p r i m e d  fo am -wate r  s ys te m  i n s tal l e d  i n  a c c o rd a n c e
wi th  N F PA  1 1  an d  m a i n tai n e d  i n  ac c o r d a n c e  wi th  N F PA  2 5 .

A. 1 6 . 8 . 2    S e c ti o n  1 6 . 8  r e q u i r e s  th a t c o n tr o l  o f l i q u i d  s p r e ad  b e
p r o vi d e d  to  p r e ve n t a p o o l  fre  o n  th e  foor  fr o m  s p r e ad i n g

a n d  o p e n i n g m o r e  s p r i n kl e r  h e a d s  th an  th e  d e s i g n  o f th e
s p r i n kl e r  s ys te m  an ti c i p ate s .  F o r  e x am p l e ,  i f th e  s p ri n kl e r
s ys te m  i s  d e s i g n e d  to  p r o vi d e  0 . 4 5  gp m / ft2  o ve r  3 0 0 0  ft2

( 1 8  m m / m i n  o ve r  2 8 0  m 2 ) ,  1 6 . 8 . 2  r e q u i r e s  th a t th e  s p r e a d  o f
l i q u i d  al s o  b e  l i m i te d  to  3 0 0 0  ft2  ( 2 8 0  m 2 ) .  Va r i o u s  m e a n s  ar e
avai l ab l e  to  a c h i e ve  th i s  c o n tr o l .

Typ i c a l  m e th o d s  u s e  tr e n c h  o r  s p o t d rai n s  th a t d i vi d e  th e
foor  o f th e  s to r ag e  a r e a i n to  r e c tan g l e s  h avi n g  a r e as  e q u al  to
o r  l e s s  th an  th e  d e s i gn  a r e a o f th e  s p r i n kl e r  s ys te m .  D r a i n s  ar e

c e n te r e d  u n d e r  r ac ks ,  an d  th e  foor  i s  s l o p e d  to war d  th e  d r ai n
tr e n c h e s  wi th  a m i n i m u m  s l o p e  o f 1  p e r c e n t.  T h e  foor  i s  m a d e

h i g h e s t at th e  wal l s .  S e e  F i gu r e  A. 1 6 . 8 . 2 ( a)  a n d  F i gu r e
A. 1 6 . 8 . 2 ( b ) .  Tr e n c h e s  ar e  a r r an g e d  a s  d e s c r i b e d  i n  N F PA 1 5

a n d  a s  s h o wn  i n  F i g u r e  A. 1 6 . 8 . 2 ( c ) .  N o te  p a r ti c u l a r l y th e

d i m e n s i o n s  o f th e  tr e n c h e s ,  a n d  n o te  th at th e  s o l i d  c o ve r i n g
s p an s  o n e -th i r d  o f th e  wi d th  o n  e i th e r  s i d e  o f th e  o p e n  g r ate

a n d  th e  o p e n  g r ate  s p an s  th e  m i d d l e  th i r d .  S p o t d r a i n s  c an  b e
s i m i l a r l y ar r an g e d .  An o th e r  m e th o d ,  s h o wn  i n  F i gu r e
A. 1 6 . 8 . 2 ( d ) ,  u s e s  s p o t d r ai n s  l o c ate d  at b u i l d i n g c o l u m n s ,

wh e r e  th e  ar e a  b e twe e n  a n y fo u r  c o l u m n s  d o e s  n o t e x c e e d  th e
d e s i g n  ar e a  o f th e  s p r i n kl e r  s ys te m .  T h e  foor  i s  s l o p e d  to
d i r e c t wate r  fow to  th e  d r ai n s .

C o n n e c ti o n s  to  th e  d r ai n s  a r e  p r o vi d e d  at tr ap p e d  s u m p s ,
a r r an g e d  a s  d e s c r i b e d  i n  N F PA 1 5 .  S e e  F i g u r e  A. 1 6 . 8 . 2 ( e ) .  To

p r o vi d e  a s a fe ty fa c to r,  th e  d r ai n  p i p e s  a r e  s o m e ti m e s  s i z e d  to
c a r r y 1 5 0  p e r c e n t o f an ti c i p ate d  s p r i n kl e r  d i s c h a r ge .  T h e
fo l l o wi n g  e q u a ti o n  c an  b e  u s e d  to  c a l c u l ate  th e  fow o f th e

d r ai n  p i p e :

F DA= 1 5.

wh e r e :
F = fow ( gp m  o r  L / m i n )

D = s p r i n kl e r  d e s i g n  d e n s i ty ( g p m / ft2  o r  L / m i n / m 2 )
A = s p r i n kl e r  d e s i g n  ar e a  ( ft2  o r  m 2 )

Ad d i ti o n a l  i n fo r m ati o n  c an  b e  fo u n d  i n  Guidelines for Safe
Warehousing of Chemicals,  C e n te r  fo r  C h e m i c al  P r o c e s s  S afe ty,

Am e r i c a n  I n s ti tu te  o f C h e m i c a l  E n gi n e e r s .

A. 1 7 . 1 . 1    F a c i l i ti e s  d e s i gn e d  i n  a c c o r d an c e  wi th  C h a p te r  1 7  d o
n o t u s e  th e  m ax i m u m  al l o wa b l e  q u an ti ty an d  c o n tr o l  ar e a

c o n c e p ts  fo u n d  i n  th e  b u i l d i n g c o d e .

A. 1 7 . 3 . 1    I n fo r m a ti o n  o n  th e  l o c ati o n  o f p r o c e s s i n g o p e r ati o n s
c a n  b e  fo u n d  i n  AP I  RP  7 5 2 ,  Management of Hazards Associated
with Location of Process Plant Buildings,  an d  AP I  RP  7 5 3 ,  Manage‐

ment of Hazards Associated with Location of Process Plant Portable
Buildings.

 
[ A. 1 6 . 8 . 2 ]

N Tab l e   A. 1 6 . 5 . 3 . 2  P re vi o u s  P ro te c ti o n  fo r P al l e ti z e d  S to rage  o f 5   gal  ( 1 9   L )  M e tal  C o n tai n e rs  Fi l l e d  wi th  C l as s   I B ,  I C ,  I I ,  an d  I I I A [ FP
<  2 0 0 ° F ( 9 3 ° C )  /  B P  ≥  1 0 0 ° F ( 3 7 . 8 ° C ) ]  an d  C l as s   I I I B  [ FP  ≥  2 0 0 ° F ( 9 3 ° C ) ]  L i q ui d s  U n d e r a 3 0  ft ( 9  m )  C e i l i n g U s i n g a Wate r- O n l y
D e s i gn

Li q ui d  Typ e  /
Fl as h  P o i n t

C o n tai n e r
C ap ac i ty

C o n tai n e r
Typ e P ac kagi n g

M axi m u m
C e i l i n g

H e i gh t ft
( m )

M ax i m um
S to rage

H e i gh t ft
( m )

C e i l i n g S p ri n kl e r P ro te c ti o n

Fi re  Te s t
Re f.  [See
Table
E.2(b)]

S p ri n kl e r Typ e   D e s i gn

K- fac to r

gp m / p s i 1 ⁄2

( L / m i n /

b ar1 ⁄2 )

Re s p o n s e /
N o m i n al

Te m p e rature
Rati n g/

O ri e n tati o n  

D e n s i ty

gp m / ft2

( m m / m i n )

Are a ft2

( m 2 )

N um b e r o f
S p ri n kl e rs

@  P re s s u re
p s i  ( b ar)

C l as s   I B ,  
C l as s   I C ,  
C l as s   I I ,  
an d  
C l as s   I I I A 
L i q u i d s  [ F P  
<  2 0 0 ° F  
( 9 3 ° C )  an d  
B P  ≥  1 0 0 ° F  
( 3 7 . 8 ° C ) ]

≤ 6 . 5   ga l  
( 2 5   L )

N o n -
Re l i e vi n g

U n c ar to n e d  
an d / o r  
c a r to n e d

3 0  ( 9 . 1 ) 6 . 5  ( 2 . 0 ) 1 1 . 2 QR/
H i g h / An y

0 . 4 5  ( 1 8 . 3 ) 3 0 0 0  ( 2 8 0 ) 3 0  @  1 8  
( 1 . 2 )

3

— — — — —
— — — — —

C l as s   I I I B  
L i q u i d s  [ F P  
≥  2 0 0 ° F  
( 9 3 ° C ) ]

≤ 6 . 5   ga l  
( 2 5   L )

N o n -
Re l i e vi n g

U n c ar to n e d  
an d / o r  
c a r to n e d

3 0  ( 9 . 1 ) 1 8  ( 5 . 5 ) K≥ 8 . 0  ( 1 1 5 ) S R o r  QR/
H i g h / An y

0 . 2 5  ( 1 0 . 2 ) 3 0 0 0  ( 2 8 0 ) 3 0  @  1 8  
( 1 . 2 )

5

— Re l i e vi n g — 3 0  ( 9 . 1 ) 1 8  ( 5 . 5 ) K≥ 8 . 0  ( 1 1 5 ) S R o r  QR/
H i g h / An y

0 . 2 5  ( 1 0 . 2 ) 3 0 0 0  ( 2 8 0 ) — 1 1



AN N E X  A 3 0 - 1 3 1

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 . 2 0 2 4  E d i t i o n

S t o ra g e

S t o ra g e

S t o ra g e

S t o ra g e

S t o ra g e S t o ra g eA re a  e q u a l  t o  
s p r i n kl e r d e s i g n  

a r e a

M a i n  d ra i n

Tr e n c h  d ra i n

FI G U RE  A. 1 6 . 8 . 2 ( b )   P l an  Vi e w o f Ware h o u s e  S p i l l  C o n tro l
o f L i q u i d s .

R e m o va b l e  s o l i d  p l a t e

¹ ⁄₃¹ ⁄₃ ¹ ⁄₃

Tra p

R e m o va b l e  g ra t e

FI G U RE  A. 1 6 . 8 . 2 ( c )   D e tai l s  o f D rai n age  Tre n c h  D e s i gn .

M a x i m u m  a re a  =
S p r i n kl e r  d e s i g n  

a r e a

D ra i n C o l u m n

Ke y :

FI G U RE  A. 1 6 . 8 . 2 ( d )   Typ i c al  Ar ran ge m e n t o f Fl o o r D rai n s .

FI G U RE  A. 1 6 . 8 . 2 ( e )   D e tai l s  o f L i q ui d - S e al  Trap .

P r o t e c t  i f  p i t   
i s  l e s s  t h a n   
5 0  f t  ( 1 5  m )   
f ro m  b u i l d i n g

M a i n  d ra i n

Tr e n c h  d ra i n

FI G U RE  A. 1 6 . 8 . 2 ( a)   G e n e ral  S c h e m e  fo r Ware h o u s e  S p i l l  C o n tro l  o f L i q u i d s .



F L AM M AB L E  AN D  C O M B U S T I B L E  L I QU I D S  C O D E30-132

2 0 2 4  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 .

A.17.4.3    M i n i m u m  d i s tan c e s  p r o vi d e d  i n  Tab l e  1 7 . 4 . 3  ar e
e x tr ac ts  fr o m  s i m i l a r  tab l e s  i n  C h a p te r  2 2 .  P r o c e s s  ve s s e l s  ar e  at
gr e a te r  r i s k o f u p s e t a n d  e x p e r i e n c e  a  wi d e r  r a n ge  o f p r o c e s s
p ar a m e te r s  ( e . g . ,  fow,  te m p e r atu r e ,  p r e s s u r e ,  l e ve l ,  r e ac ti vi ty,
va p o r  d e n s i ty,  an d  p o te n ti al  fo r  va p o r s  to  r e ac h  i g n i ti o n  s o u r c e s
i f r e l e as e d )  wh e n  c o m p a r e d  to  s to r ag e  tan ks .  E va l u ati o n s  fo r
m i n i m u m  d i s ta n c e  s h o u l d  ta ke  th e s e  fa c to r s  i n to  ac c o u n t an d
e s tab l i s h  th e  “ s tab i l i ty”  o f th e  m ate r i a l  an d  th e  m ax i m u m  p r e s ‐
s u r e  i n  th e  ve s s e l ( s ) ,  taki n g  i n to  c o n s i d e r a ti o n  c r e d i b l e  p r o c e s s
d e vi ati o n s  an d  th e  d e s i g n  an d  r e l i a b i l i ty o f s a fe g u a r d s  th at
p r e ve n t o r  c o n tr o l  p r o c e s s  u p s e ts .  M i n i m u m  d i s ta n c e s  to  p r o p ‐
e r ty l i n e s ,  i m p o r tan t b u i l d i n g s ,  a n d  p u b l i c  wa ys  s h o u l d
c o n s i d e r  th e  r i s k ( i . e . ,  l i ke l i h o o d  an d  c o n s e q u e n c e )  to  p e r s o n s ,
p r o p e r ty,  an d  a d j ac e n t p r o c e s s e s  an d  s to r a ge  fr o m  vap o r  c l o u d
i g n i ti o n ,  b l as t o ve r p r e s s u r e ,  a n d  th e r m al  fux  ( i . e . ,  b u r n  i n j u r y
an d  a d j ac e n t s tr u c tu r e  fre) .  S e e  al s o  1 7 . 1 5 . 3 .

Ad d i ti o n a l  gu i d a n c e  c an  b e  fo u n d  i n  th e  fo l l o wi n g d o c u ‐
m e n ts :

( 1 ) N F PA  4 9 7
( 2 ) N F PA  5 5 1
( 3 ) AI C h E  Guidelines for Evaluating Process Plant Buildings for

External Explosions and Fires
( 4 ) AI C h E  Guidelines for Siting and Layout of Facilities
( 5 ) AI C h E  Guidelines for Vapor Cloud Explosion,  Pressure Vessel

Burst,  BLEVE and Flash Fire Hazards
( 6 ) S F P E  Handbook of Fire Protection Engineering
( 7 ) S F P E  Engineering Standard on Calculating Fire Exposures to

Structures
( 8 ) S F P E  Engineering Standard on Calculation Methods to Predict

the Thermal Performance of Structural and Fire Resistive
Assemblies

( 9 ) S F P E  Engineering Guide to Predicting 1 st and 2nd Degree Skin
Burns from Thermal Radiation

( 1 0 ) S F P E  Engineering Guide to Fire Exposures to Structural
Elements

( 1 1 ) S F P E  Engineering Guide to Assessing Flame Radiation to
External Targets from Pool Fires

( 1 2 ) SFPE Engineering Guide to Fire Risk Assessment
( 1 3 ) AP I  RP  5 0 0 ,  Recommended Practice for Classifcation of Loca‐

tions for Electrical Installations at Petroleum Facilities Classi‐
fed as Class  I,  Division 1  and Division 2

( 1 4 ) AN S I / AP I  RP  5 0 5 ,  Recommended Practice for Classifcation
of Locations for Electrical Installations at Petroleum Facilities
Classifed as Class  I,  Zone 0,  Zone 1  and Zone 2

( 1 5 ) AP I  RP  7 5 2 ,  Management of Hazards Associated with Loca‐
tion of Process Plant Buildings

( 1 6 ) AP I  RP  7 5 3 ,  Management of Hazards Associated with Loca‐
tion of Process Plant Portable Buildings

A.17.4.6    E q u i p m e n t o p e r ate d  at g au g e  p r e s s u r e s  th at e x c e e d
1 0 0 0   p s i  ( 6 9 0 0   kP a )  m i g h t r e q u i r e  g r e ate r  s p ac i n g.

A.17.6.8    AP I  2 2 1 8 ,  Fireproofng Practices in Petroleum and Petro‐
chemical Processing Plants,  c o n tai n s  gu i d an c e  o n  s e l e c ti n g an d
i n s ta l l i n g fre-resistant c o ati n g s  to  p r o te c t e x p o s e d  s te e l
s u p p o r ts  fr o m  a  h i g h -c h al l e n ge  fre  e x p o s u r e .  I t a l s o  c o n tai n s  a
ge n e r al  d i s c u s s i o n  o n  d e te r m i n i n g n e e d  fo r  s u c h  p r o te c ti o n
an d  e s ti m ati n g  th e  e x te n t o f th e  ar e a  e x p o s e d .

A.17.6.10    N F PA  2 0 4  p r o vi d e s  i n fo r m ati o n  o n  th i s  s u b j e c t.

A.17.6.11    N F PA  1 01  p r o vi d e s  i n fo r m ati o n  o n  th i s  s u b j e c t.

N A.17.7    At a m i n i m u m ,  a  h az ar d  an a l ys i s  i n  ac c o r d an c e  wi th
C h ap te r  6  (see also,  1 7. 1 5. 3) s h o u l d  b e  c o n d u c te d  to  d e te r m i n e
th e  p r o p e r  fre  s u p p r e s s i o n  s ys te m .

H i s to r i c al l y,  e x tr a  h a z a r d  ( Gr o u p  2 )  ( E H 2 )  h a s  b e e n  u s e d  a s
a  d e s i g n  b a s i s  fo r  p r o c e s s  ar e a s  wi th  i gn i ti b l e  (fammable  an d

c o m b u s ti b l e )  l i q u i d s .  H o we ve r,  N F PA 1 3  d ata fo r  E H 2  s p r i n kl e r
p r o te c ti o n  s h o u l d  b e  u s e d  wi th  c au ti o n .  T h e s e  d ata we r e  frst

i n tr o d u c e d  i n  th e  1 9 7 8  e d i ti o n  o f N F PA 1 3 ,  an d  n o  s u b s ta n ti a‐
ti o n  o r  fre  te s t d a ta  was  p r o vi d e d  fo r  i ts  b as i s .  An  o c c u p an c y
defnition  fo r  E H 2  i s  p r o vi d e d  i n  N F PA 1 3 ,  wh i c h  s ta te s ,  “ O c c u ‐

p an c i e s  o r  p o r ti o n s  o f o th e r  o c c u p a n c i e s  wi th  m o d e r ate  to
s u b s tan ti a l  am o u n ts  o f fammable  o r  c o m b u s ti b l e  l i q u i d s  o r
o c c u p an c i e s  wh e r e  s h i e l d i n g o f c o m b u s ti b l e s  i s  e x te n s i ve . ”

Re c o gn i z i n g th e r e  i s  n o  defnition  q u a n ti fyi n g  “ m o d e r ate  to
s u b s tan ti a l  am o u n ts  o f fammable  o r  c o m b u s ti b l e  l i q u i d s , ”  th i s
l ac k o f c l ar i ty p r e s e n ts  a  d i l e m m a  fo r  u s e r s  o f th i s  p r o vi s i o n .

T h e  fo l l o wi n g i te m s  c an  i m p ac t th e  s i z e  o f a fre  e ve n t an d
th e  e ffe c ti ve n e s s  o f th e  s p r i n kl e r  s ys te m ,  an d  s h o u l d  b e  i n c l u ‐

d e d  i n  th e  h az ar d  a n al ys i s :

( 1 ) P r o te c ti o n  go a l s  an d  o b j e c ti ve s
( 2 ) M ax i m u m  l i q u i d  p o o l  s i z e  as  infuenced  b y p o te n ti al

s p i l l  vo l u m e ,  d r ai n ag e  s ys te m s ,  i n te r l o c ks ,  an d  o th e r
l i q u i d  c o n ta i n m e n t m e th o d s

( 3 ) Wate r  m i s c i b i l i ty
( 4 ) O p e r a ti n g te m p e r atu r e  o f th e  l i q u i d
( 5 ) Am o u n t o f s to r a ge  i n  ar e a  (see Chapter 1 6 for design crite‐

ria)
( 6 ) C e i l i n g / r o o f h e i g h t
( 7 ) S p r i n kl e r  c h a r ac te r i s ti c s
( 8 ) An ti c i p ate d  fre  s i z e  ( i . e . ,  ar e a  an d  i n te n s i ty)  an d  d u r a‐

ti o n
( 9 ) I m p o r tan t b u i l d i n gs  o r  e x te r i o r  p r o c e s s e s ,  a n d  l i q u i d

s to r ag e  ar e as  ad j ac e n t to  b u i l d i n g s  o r  e x te r i o r  p r o c e s s e s
( 1 0 ) E x p o s u r e  l i m i ts  to  ad j a c e n t b u i l d i n gs ,  p r o c e s s  a r e as ,  o r

s to r ag e
( 1 1 ) Re s p o n s e  ti m e  a n d  c ap ab i l i ti e s  o f o n s i te  fre  b r i g ad e  o r

l o c a l  fre  d e p ar tm e n t
( 1 2 ) L aye r  o f p r o te c ti o n  an a l ys i s  th at c o u l d  i n c l u d e  th e

fo l l o wi n g  m i ti ga ti o n s :

( a) H ar d -p i p e d  l i q u i d  tr an s fe r  s ys te m s
( b ) Ai r-o p e r ate d  fai l  c l o s e d  val ve s  i n te r l o c ke d  i n  th e

e ve n t o f a s p i l l  o r  fre
( c ) L i q u i d  l e ve l  c o n tr o l  i n te r l o c ks  o n  p r o d u c ti o n

ve s s e l s
( d ) O ve r p r e s s u r e  p r o te c ti o n  o f p r o c e s s i n g  e q u i p m e n t

a n d  p i p i n g
( e ) P r o c e s s  c o n tr o l  s ys te m s
( f) P r o c e s s  s afe ty s ys te m s

T h e  fo l l o wi n g  r e fe r e n c e s  c an  b e  c o n s u l te d  wh e n  c o n d u c ti n g
th e  h az ar d  an al ys i s :

( 1 ) N F PA  1 3
( 2 ) N F PA  1 5
( 3 ) F M  Gl o b a l  P r o p e r ty L o s s  P r e ve n ti o n  D ata S h e e t 7 -1 4 ,  Fire

Protection for Chemical Plants
( 4 ) F M  Gl o b a l  P r o p e r ty L o s s  P r e ve n ti o n  D a ta  S h e e t 7 - 3 2 ,

Ignitable Liquid Operations
( 5 ) AP I  RP  2 0 0 1 ,  Fire Protection in Refneries
( 6 ) AP I  RP  2 0 3 0 ,  Application of Fixed Water Spray Systems for Fire

Protection in the Petroleum and Petrochemical Industries
( 7 ) N a ti o n a l  F i r e  P r o te c ti o n  Re s e a r c h  F o u n d ati o n ,  Interna‐

tional Foam-Water Sprinkler Research Project,  Task 1  Technical
Report: Literature Search & Technical Analysis

( 8 ) Al s o  s e e  A. 1 7 . 4 . 3  fo r  fu r th e r  r e fe r e n c e s

A c o u p l e  e x am p l e s  o f h o w to  d e s i g n  s p r i n kl e r  p r o te c ti o n
c r i te r i a fo r  p r o c e s s  ar e a  p r o te c ti o n  ar e  F M  G l o b al  P r o p e r ty
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L o s s  P r e ve n ti o n  D a ta  S h e e ts  7 -3 2  an d  7 -1 4 .  D ata s h e e t 7 -3 2
l o o ks  at r o o f h e i gh t,  s p r i n kl e r  c h a r ac te r i s ti c s ,  au to m ati c  i s o l a‐
ti o n  o f l i q u i d  h o l d u p ,  d r ai n ag e ,  a n d  o th e r  fac to r s  to  l i m i t

p o te n ti a l  p o o l  s i z e .  T h e  p r o te c ti o n  c r i te r i a  u s e  th e  o p e r ati o n  o f
au to m ati c  s p r i n kl e r s  o ve r  l ar g e  s p r i n kl e r  o p e r ati n g  a r e as ,  b u t
n o t a s s u m i n g th a t al l  s p r i n kl e r s  wi l l  o p e r ate .  D a ta  s h e e t 7 - 1 4 ,

o n  th e  o th e r  h an d ,  as s u m e s  th e  ab i l i ty to  c o n tr o l  o r  s h u t d o wn
i g n i ti b l e  (fammable  a n d  c o m b u s ti b l e )  l i q u i d  fow i s  l i m i te d ,
r e q u i r i n g th e  u s e  o f d e l u g e  s p r i n kl e r  d e s i g n s .  B o th  d o c u m e n ts

h a ve  u s e d  var i o u s  typ e s  o f fre  te s ts  to  fr am e  o u t th e  p r o te c ti o n
ap p r o ac h e s  th at ar e  r e c o m m e n d e d .

S p r i n kl e r e d  fre  te s t d ata r e l e van t to  o p e r a ti o n s  a r e as ,  an d
r e l e as e d  i n to  th e  p u b l i c  d o m a i n ,  a r e  ve r y l i m i te d .  S e ve r al  s p r i n ‐

kl e r e d  p o o l  fre  te s ts  d ata fo r  ai r c r aft h a n ga r s  ge n e r a te d  i n  th e
1 9 7 0 s  h ave  b e e n  r e l e as e d  i n to  th e  p u b l i c  d o m ai n .  T h e s e  te s ts
u s e d  au to m ati c  s p r i n kl e r  s ys te m s .  A s e l e c ti o n  o f fre  te s ts

c o n d u c te d  o n  s m al l  vo l u m e  s p i l l s  a n d  p o o l  fres  i l l u s tr ate d  th e y
ar e  th e  e a s i e s t typ e  o f l i q u i d  fres  to  c o n tr o l  o r  e x ti n g u i s h .  H ad
th e s e  fres  i n vo l ve d  m u c h  l ar g e r  vo l u m e s  typ i c al l y fo u n d  i n

p r o d u c ti o n  fac i l i ti e s  th e  ar e a o f o p e r a ti n g s p r i n kl e r s  c o u l d
h ave  b e e n  m u c h  l ar g e r.  Ad d i ti o n a l l y,  i f th e  fre  typ e  wo u l d  h ave
al s o  i n vo l ve d  fowing  s p i l l s ,  p r e s s u r i z e d  r e l e as e s ,  o r  o b s tr u c te d
fres  th o s e  fac to r s  wo u l d  h ave  magnifed  th e  a s s o c i a te d  fre  r i s k.

T h e  d i s c h ar g e  o f p l ai n  wa te r  o n to  a n  i g n i ti b l e  (fammable  o r
c o m b u s ti b l e )  l i q u i d  fre  c an  e x p e c t to  s p r e a d  th e  fre  i n vo l vi n g

l o w vi s c o s i ty l i q u i d s  h avi n g  a specifc  gr a vi ty l e s s  th an  wate r.
T h e r e fo r e ,  th e  m e r i ts  o f s p i l l  c o n tai n m e n t an d  d r ai n ag e
fe a tu r e s  ve r ti c a l l y al i g n e d  wi th  c e i l i n g m o u n te d  d r aft c u r tai n s

s h o u l d  n o t b e  o ve r l o o ke d .

N A.17.8    M o s t i n d u s tr i a l  p r o c e s s e s  h a ve  c o n tr o l  s ys te m s  i n te n ‐
d e d  to  m ai n ta i n  th e  n o r m al  an d  p r o p e r  o p e r a ti o n  o f th e  p r o c ‐

e s s .  An  e m e r ge n c y c o n tr o l  s ys te m  s h o u l d  i d e a l l y b e  a s ys te m
th a t i s  r e l i a b l e  a n d  s e p a r ate  fr o m  th e  n o r m a l  p r o c e s s  c o n tr o l

s ys te m  wi th  s e t p o i n ts  th at r e p r e s e n t a  s i tu a ti o n  th at i s  n o
l o n ge r  s o m e th i n g th a t c an  b e  b r o u g h t b a c k to  th e  tar g e t o p e r a‐
ti o n  l e ve l .  T h i s  s ys te m  i s  d e s i g n e d  to  a c t to  s h u t d o wn  th e  p r o c ‐

e s s ,  o r  e l e m e n ts  th e r e o f,  to  a tte m p t to  m ake  th e  s i tu a ti o n
“ s a fe . ”  T h e  e m e r g e n c y c o n tr o l  s ys te m  s h o u l d  b e  fa i l - s a fe .  E x a m ‐
p l e s  o f fai l -s afe  i n c l u d e :  ( 1 )  l o s s  o f c r i ti c a l  u ti l i ti e s  wo u l d  r e s u l t

i n  a  s h u td o wn  o f th e  p r o c e s s ,  ( 2 )  r e a c to r  e m e r g e n c y s h u td o wn
s ys te m ,  o r  ( 3 )  e m e r g e n c y s h u t d o wn  va l ve s  wi l l  fai l  i n  a s afe
c o n d i ti o n  ( fa i l -c l o s e d  o r  fai l -o p e n  d e p e n d i n g  o n  wh a t wa s

d e e m e d  s afe ) .

A.17.10.3    T h i s  m i g h t r e q u i r e  c u r b s ,  s c u p p e r s ,  o r  s p e c i a l  d r ai n ‐
a ge  s ys te m s  to  c o n tr o l  th e  s p r e a d  o f fre.  An n e x  A o f N F PA 1 5

p r o vi d e s  i n fo r m a ti o n  o n  th i s  s u b j e c t.

A.17.11 .2    E q u i p m e n t i n  e n c l o s e d  p r o c e s s i n g  ar e a s  c a n  d e te r i ‐
o r a te  o ve r  ti m e ,  an d  p e r i o d i c  e va l u a ti o n  s h o u l d  b e  c o n d u c te d
to  e n s u r e  th a t l e akag e  r a te s  h a ve  n o t i n c r e a s e d  o r  th at th e

ve n ti l a ti o n  r a te  i s  a d e q u a te  fo r  a n y i n c r e a s e  i n  l e akag e  r ate s .

A.17.11 .7    N F PA 9 1  an d  N F PA 9 0 A p r o vi d e  i n fo r m ati o n  o n  th i s
s u b j e c t.

A.17.14    Wh e r e  th e  vap o r  s p a c e  o f e q u i p m e n t i s  u s u a l l y wi th i n
th e  fammable  r a n ge ,  th e  p r o b a b i l i ty o f e x p l o s i o n  d am a ge  to

th e  e q u i p m e n t c a n  b e  l i m i te d  b y i n e r ti n g ,  b y p r o vi d i n g a n
e x p l o s i o n  s u p p r e s s i o n  s ys te m ,  o r  b y d e s i gn i n g th e  e q u i p m e n t

to  c o n tai n  th e  p e a k e x p l o s i o n  p r e s s u r e  th a t c a n  b e  modifed  b y
e x p l o s i o n  r e l i e f.  Wh e r e  th e  s p e c i al  h az ar d s  o f o p e r a ti o n ,  s o u r ‐

c e s  o f i g n i ti o n ,  o r  e x p o s u r e s  i n d i c a te  a  n e e d ,  c o n s i d e r a ti o n

s h o u l d  b e  g i ve n  to  p r o vi d i n g  p r o te c ti o n  b y o n e  o r  m o r e  o f th e
a b o ve  m e an s .

S e e  N F PA 6 8  a n d  N F PA 6 9  fo r  ad d i ti o n a l  i n fo r m ati o n  o n
va r i o u s  m e th o d s  o f m i ti g ati n g  l o s s e s  fr o m  e x p l o s i o n s .

N A.17.15.1    H a z a r d s  c a n  b e  p r e s e n t i n  o p e r ati o n s  s u c h  as  p r e p a‐
r ati o n ;  s e p ar a ti o n ;  purifcation;  an d  c h an g e  o f s ta te ,  e n e r g y

c o n te n t,  o r  c o m p o s i ti o n .  H az ar d s  al s o  c a n  b e  p r e s e n t i n  o th e r
o p e r ati o n s  n o t l i s te d  i n  th i s  an n e x .

A.18.4.8    T h e  p r o c e s s  ar e a i s  n o t i n te n d e d  to  b e  a s to r ag e  ar e a
fo r  l i q u i d  c o n ta i n e r s .  H o we ve r,  i t i s  r e c o gn i z e d  th at c o n tai n e r s

wi l l  b e  b r o u g h t i n to  th e  p r o c e s s  a r e a e i th e r  fo r  tr an s fe r  o f
l i q u i d s  to  th e  p r o c e s s  o r  fo r  d i s p e n s i n g l i q u i d s  fr o m  th e  p r o c e s s
to  th e  c o n ta i n e r s .

T h e  am o u n t o f l i q u i d  i n  c o n tai n e r s  i n  th e  p r o c e s s  ar e a
s h o u l d  b e  l i m i te d  as  m u c h  as  p o s s i b l e .  F u l l  c o n ta i n e r s  s h o u l d

n o t b e  s to r e d  i n  th e  p r o c e s s  ar e a b u t c a n  b e  s tag e d  th e r e .  O n l y
th e  am o u n t o f l i q u i d  n e e d e d  fo r  o n e  c o n ti n u o u s  2 4 -h o u r
p e r i o d  s h o u l d  b e  b r o u gh t i n to  th e  p r o c e s s  ar e a i n  fu l l  c o n ta i n ‐

e r s .  P ar ti a l  c o n tai n e r s  c an  r e m ai n  i n  th e  p r o c e s s  ar e a  a s  l o n g  a s
th e y d o  n o t i n c r e as e  th e  h az ar d  p r e s e n t.  C o n tai n e r s  th at we r e
flled  i n  th e  p r o c e s s  a r e a c a n  r e m ai n  th e r e  d u r i n g th e  s h i ft th a t

th e y we r e  flled  b u t s h o u l d  b e  r e l o c a te d  to  th e  ap p r o p r i a te  s to r ‐
a ge  ar e a  b e fo r e  th e  e n d  o f th e  wo r kd ay o r  s h i ft i n  th e  c a s e  o f

2 4 -h o u r-a- d ay o p e r ati o n s .

A.18.5.1    I n c i d e n ta l  o p e r a ti o n s  ar e  o p e r ati o n s  th a t u ti l i z e
l i q u i d s  o n l y a s  a l i m i te d  a c ti vi ty to  th at wh i c h  e s ta b l i s h e s  th e

o c c u p an c y classifcation.  E x am p l e s  i n c l u d e  a u to m o b i l e  a s s e m ‐
b l y,  a s s e m b l y o f e l e c tr o n i c  e q u i p m e n t,  fu r n i tu r e  m an u fac tu r ‐

i n g ,  a n d  ar e a s  wi th i n  refneries,  d i s ti l l e r i e s ,  an d  c h e m i c al  p l a n ts
wh e r e  th e  u s e  o f l i q u i d s  i s  i n c i d e n ta l ,  s u c h  as  i n  m ai n te n a n c e

s h o p s ,  offces,  o r  ve h i c l e  r e p a i r  s h o p s .  S o m e  m o r e  d e tai l e d
d e s c r i p ti o n s  fo l l o w:

( 1 ) Vehicle Assembly.  Ve h i c l e  as s e m b l y o p e r a ti o n s  u s u al l y
i n vo l ve  b o th  p r o c e s s  an d  i n c i d e n tal  u s e  o f l i q u i d s .  An

e x a m p l e  o f a p r o c e s s  o p e r ati o n  wo u l d  b e  p a i n t s to r ag e
an d  m i x i n g u ti l i z e d  fo r  ap p l i c ati o n  o f th e  ve h i c l e  p r i m e r,
c o l o r  c o ats ,  an d  c l e a r  c o ats .  F o r  th e s e  o p e r ati o n s ,  th e

r e q u i r e m e n ts  o f C h ap te r   1 7  a p p l y.  E x am p l e s  o f i n c i d e n ta l
u s e  wo u l d  b e  s e al e r  d e c k wi p e d o wn  o p e r ati o n s ,  wi n d ‐
s h i e l d  was h e r  s o l ve n t d i s p e n s i n g ,  b r a ke  fuid  flling,  an d
fnal  l i n e  p a i n t r e p ai r  o p e r a ti o n s .  T h e s e  o p e r ati o n s  m i g h t
b e  c o n ti n u o u s .  H o we ve r,  th e  q u a n ti ti e s  o f l i q u i d s  u s e d

a n d  th e  vap o r  e x p o s u r e s  ar e  signifcantly r e d u c e d  fr o m
l ar g e r  vo l u m e  u s ag e  fo u n d  wi th i n  ve h i c l e  b o d y c o m p o ‐

n e n t p a i n t m i x i n g a n d  s to r ag e  o p e r ati o n s .
( 2 ) Assembly of Electrical Equipment.  E x a m p l e s  o f i n c i d e n ta l  u s e

o f l i q u i d s  i n  th e s e  typ e s  o f o c c u p a n c i e s  m i g h t i n c l u d e
“ p h o to r e s i s t”  c o a ti n g o p e r a ti o n s ,  “ s o ftb aki n g ”  o p e r ati o n s ,

wave  s o l d e r  o p e r ati o n s ,  a n d  wi p e d o wn  o p e r a ti o n s .
( 3 ) Chemical Plant Maintenance Shop.  I n c i d e n tal  u s e  o f l i q u i d s

i s  c o m m o n p l a c e  i n  m ai n te n a n c e  s h o p s  l o c ate d  wi th i n  a
c h e m i c a l  p l a n t.  E x am p l e s  ar e  c u tti n g o i l s  u s e d  i n  a
m a c h i n e  s h o p ,  C l a s s   I I  s o l ve n ts  fo r  d e gr e a s i n g ,  a n d  C l as s   I
an d  C l as s  I I  p a i n t s o l ve n ts  an d  fu e l s  as s o c i ate d  wi th  a u to ‐

m o ti ve  a n d  i n d u s tr i al  tr u c k r e p a i r.
( 4 ) Cleaning and Sanitation.  U n d e r  p r o vi s i o n s  e s ta b l i s h e d  b y

th e  U S  F o o d  a n d  D r u g  Ad m i n i s tr a ti o n  ( F D A)  i n  2 1  C F R,
“ GM P  fo r  M e d i c a l  D e vi c e s , ”  C l as s  I  an d  C l as s  I I  l i q u i d s
[ F P  <  1 4 0 ° F  ( 6 0 ° C ) ]  c an  b e  u s e d  fo r  c l e an i n g an d  s an i ta‐
ti o n  p u r p o s e s .  L i m i te d  q u an ti ti e s  a r e  u s e d  to  r e m o ve

m a n u fac tu r i n g  m a te r i al s ,  m o l d  r e l e as e  c o m p o u n d s ,  an d
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o th e r  c o n tam i n an ts  n o t i n te n d e d  to  b e  o n  th e  fnal  p r o d ‐
u c t.  An  e x a m p l e  wo u l d  b e  th e  u s e  o f i s o p r o p yl  al c o h o l
( I PA) ,  tr a n s fe r r e d  to  a  c l e an i n g  wi p e  vi a  a  p l u n g e r-typ e
l i q u i d - d i s p e n s i n g c o n tai n e r.  T h e  c l e a n i n g  wi p e  i s  th e n
u s e d  to  r e m o ve  m an u fac tu r i n g m ate r i a l s  n o t i n te n d e d  to
b e  o n  th e  fnal  p r o d u c t.  T h e  ke y p o i n t h e r e  i s  n o t th at
th e  l i q u i d  i s  n o t p a r t o f th e  fnal  p r o d u c t,  b u t th a t l i m i te d
q u an ti ti e s  o f l i q u i d  ar e  u s e d  a n d  th e  u s e  i s  i n c i d e n tal  to
th e  m an u fa c tu r i n g o p e r a ti o n  th at p r o d u c e s  th e  p r o d u c t.

A.18.5.4(1)    T h e  i n te n t o f th i s  r e q u i r e m e n t i s  to  a l l o w th e
q u an ti ti e s  o f fammable  an d  c o m b u s ti b l e  ( i gn i ti b l e )  l i q u i d s

n e e d e d  to  s afe l y an d  effciently o p e r a te  fo r  th e  ac tu al  o p e r ati n g
h o u r s  i n  an y 2 4 -h o u r  p e r i o d .  As  an  e x am p l e ,  i f th e  fac i l i ty o p e r ‐

ate s  o n l y 8  h o u r s  o u t o f 2 4  ( i . e . ,  a s i n g l e  s h i ft)  an d  u s e s  5 0  g al
( 1 9 0  L )  o f l i q u i d  d u r i n g  th at ti m e ,  th e n  5 0  g al  ( 1 9 0  L )  i s  th e

a l l o wab l e  q u a n ti ty fo r  th e  c o n ti n u o u s  2 4 -h o u r  p e r i o d .  I f th e
fa c i l i ty i n c r e as e s  o p e r a ti o n s  to  two  s h i fts ,  th e n  th e  al l o wab l e
q u an ti ty d o u b l e s  to  1 0 0   g al  ( 3 8 0   L ) .

A.18.5.6(3)    N F PA 9 1  p r o vi d e s  i n fo r m ati o n  o n  th e  d e s i g n  an d
i n s ta l l ati o n  o f m e c h a n i c al  ve n ti l ati o n .

A.18.6.4    A “ s afe  l o c a ti o n ”  s h o u l d  b e  s e l e c te d  a s  th e  l o c a ti o n  o f
a ve n t d i s c h a r ge  to  m i n i m i z e  th e  p o te n ti al  fo r  i g n i ti b l e  va p o r s

to  tr ave l  to  a s o u r c e  o f i gn i ti o n  afte r  d i s c h ar g e  fr o m  th e  ve n t.
E l e c tri c a l  e q u i p m e n t th at d o e s  n o t m e e t th e  r e q u i r e m e n ts  fo r
h az ar d o u s  l o c ati o n s  c an  s e r ve  a s  an  i gn i ti o n  s o u r c e .  T h e  Te c h ‐

n i c al  C o m m i tte e  ad vi s e s  th at ve n t d i s c h ar g e  l o c ati o n s  s h o u l d
c o n s i d e r  fa c to r s  s u c h  a s  th e  fo l l o wi n g :

( 1 ) C h ar a c te r i s ti c s  o f th e  e x h a u s te d  m a te r i al  ( va p o r  d e n s i ty,
to x i c i ty,  ve l o c i ty o f d i s c h a r ge ,  e tc . )

( 2 ) P r o x i m i ty to  p o te n ti al  i gn i ti o n  s o u r c e s
( 3 ) B u i l d i n g o p e n i n g s  s u c h  a s  d o o r s ,  wi n d o ws ,  ai r  i n take s ,

an d  s o  fo r th
( 4 ) D i s p e r s i o n  c h ar a c te r i s ti c s  ( d i s tan c e  to  d i s c h a r ge  wi th i n

th e  fammable  r an g e ,  d i r e c ti o n  o f d i s c h ar g e ,  atm o s p h e r i c
c o n d i ti o n s ,  an d  th e  infuence  o f b u i l d i n g  a n d  n e i g h b o r ‐
i n g b u i l d i n g s  o n  d i s c h a r ge d  vap o r s )

( 5 ) L i ke l i h o o d  o f va p o r  a c c u m u l a ti o n  fo l l o wi n g  d i s c h ar g e ,
s u c h  a s  a c c u m u l a ti o n  u n d e r  b u i l d i n g e a ve s

( 6 ) L i ke l i h o o d  o f suffcient d i s c h ar g e  vo l u m e  to  al l o w a n
i g n i ti b l e  c o n c e n tr ati o n  to  r e a c h  a n  i gn i ti o n  s o u r c e

H i s to r i c al l y,  N F PA 3 0  h as  p r o vi d e d  p r e s c r i p ti ve  gu i d an c e ,
o fte n  b a s e d  o n  a r e a classifcation  r e q u i r e m e n ts ,  an d  r e s u l ts
h a ve  b e e n  ac c e p tab l e .  C l o s e r  d i s ta n c e s  s h o u l d  b e  ac c e p te d  o n l y

i f a n  e n g i n e e r i n g s tu d y b y a qualifed  e n g i n e e r  justifes  c l o s e r
d i s tan c e s .  S i m i l ar l y,  th e  specifed  d i s ta n c e s  m i g h t n o t b e  ac c e p t‐
a b l e  fo r  al l  i n s tal l ati o n s ,  th u s  th e  gu i d a n c e  p r o vi d e d  a b o ve .

A.19.2.1    C o o ki n g  o i l  i s  a  C l a s s  I I I B  l i q u i d  [ F P  ≥  2 0 0 ° F  ( 9 3 ° C ) ]
wi th  a h i g h  F P  typ i c al l y a b o ve  5 0 0 ° F  ( 2 6 0 ° C ) .  B e c au s e  o f i ts
h i gh  FP,  c o o ki n g  o i l  p r e s e n ts  a  l o we r  fre  h az ar d  th an  C l a s s  I I I B

l i q u i d s  [ F P  ≥  2 0 0 ° F  ( 9 3 ° C ) ]  h a vi n g F P  l o we r  th a n  5 0 0 ° F
( 2 6 0 ° C ) .  F r e s h ,  o r  n e w,  c o o ki n g  o i l  i s  s u p p l i e d  to  th e  u s e r  fo r
c o o ki n g o p e r a ti o n s .  As  th e  o i l  b e c o m e s  d e gr a d e d  th r o u gh

r e p e ate d  u s e ,  i t m u s t b e  r e p l a c e d  wi th  fr e s h  o i l .  T h i s  wa s te ,  o r
u s e d ,  c o o ki n g  o i l  i s  r e c o ve r e d  fr o m  th e  c o o ki n g  ap p l i an c e  an d
te m p o r ar i l y s to r e d  fo r  o ffs i te  r e m o val .  To  m a i n tai n  fuidity i n

th e  tra n s fe r  p r o c e s s ,  th e  was te  o i l  i s  h e a te d  to  ap p r o x i m ate l y
1 0 0 ° F ( 3 8 ° C ) ,  we l l  b e l o w th e  F P  te m p e r a tu r e .

A.19.4.2    M i s t e x p l o s i o n s  h ave  o c c u r r e d  wh e n  h e at tr an s fe r
fuid  th at i s  ab o ve  i ts  b o i l i n g p o i n t h a s  b e e n  r e l e a s e d  i n  an
e n c l o s e d  a r e a.  C o n s i d e r a ti o n  s h o u l d  b e  gi ve n  to  l o c ati n g  h e a t‐

e r s  o r  va p o r i z e r s  e i th e r  i n  a d e tac h e d  b u i l d i n g  o r  i n  a r o o m
wi th  d am ag e -l i m i ti n g  c o n s tr u c ti o n .

A.19.4.3    T h e  s ys te m  s h o u l d  b e  i n te r l o c ke d  to  s to p  c i r c u l a ti o n
o f th e  h e at tr a n s fe r  fuid  th r o u g h  th e  s ys te m  an d  to  s h u t o ff th e

s ys te m  h e ate r  o r  vap o r i z e r  i n  th e  e ve n t o f a  fre,  ab n o r m al l y l o w
p r e s s u r e  i n  th e  s ys te m ,  o r  o p e r ati o n  o f an  ap p r o ve d  h e at d e te c ‐

ti o n  s ys te m .  Wh e r e  th e  r e fr a c to r y i n s i d e  th e  h e a te r  o r  vap o r i z e r
c a n  r e ta i n  e n o u g h  h e at to  c au s e  e i th e r  b r e a kd o wn  o f th e  h e a t

tr a n s fe r  fuid  o r  tu b e  fo u l i n g  i f fuid  c i r c u l ati o n  th r o u g h  th e
u n i t i s  s to p p e d ,  c i r c u l ati o n  c o u l d  h ave  to  b e  c o n ti n u e d .  I n  th e
e ve n t o f a  confrmed  fre,  i t i s  d e s i r ab l e  to  s u b d i vi d e  th e  p i p i n g
s ys te m  b y m e an s  o f i n te r l o c ke d  s a fe ty s h u to ff va l ve s .  A p r ac ti c al

way o f ac c o m p l i s h i n g th i s  i s  to  i s o l ate  al l  s e c o n d a r y c i r c u l ati n g
l o o p s  fr o m  th e  p r i m a r y l o o p  th a t r u n s  i n to  an d  o u t o f th e
vap o r i z e r  o r  h e ate r.

A we l l -m ar ke d  r e m o te  e m e r ge n c y s h u to ff s wi tc h  o r  e l e c tr i c al
d i s c o n n e c t s h o u l d  b e  p r o vi d e d  to  s h u t d o wn  th e  e n ti r e  s ys te m

i n  th e  e ve n t o f an  e m e r ge n c y.  T h i s  s h o u l d  b e  l o c ate d  e i th e r  i n
a  c o n s tan tl y atte n d e d  l o c a ti o n  o r  a t a  l o c ati o n  th a t wo u l d  b e

ac c e s s i b l e  i n  th e  e ve n t o f a  l e ak o r  a  fre.

I f th e r e  ar e  an y p r o c e s s  o r  u ti l i ty l i n e s  r u n n i n g  i n  o r  th r o u g h
r o o m s  o r  a r e as  c o n tai n i n g  p a r ts  o f th e  h e at tr a n s fe r  s ys te m ,

c o n s i d e r ati o n  s h o u l d  b e  gi ve n  to  p r o vi d i n g e m e r g e n c y s h u to ff
va l ve s .  T h e y s h o u l d  b e  l o c ate d  s o  th e y ar e  r e ad i l y a c c e s s i b l e  i n

th e  e ve n t o f a fre.

Wh e r e  th e  l i q u i d  l e ve l  i n  th e  s ys te m  e x p a n s i o n  tan k i s  m a i n ‐
ta i n e d  b y an  au to m ati c al l y ac tu ate d  s u p p l y p u m p  taki n g

s u c ti o n  fr o m  th e  h e a t tr an s fe r  fuid  s to r ag e  ta n k,  an  i n te r l o c k
s h o u l d  b e  p r o vi d e d  to  s h u t d o wn  th e  s u p p l y p u m p  wh e n  a  h i gh

l e ve l  i n d i c a to r  i s  a c tu a te d ,  r e g ar d l e s s  o f wh e th e r  th e  p u m p  i s  i n
a u to m a ti c  o r  m an u al  m o d e .

A.19.4.3.1    H e at tr a n s fe r  fuid  s ys te m s  h ave  th e  p o te n ti al  fo r
r e l e as i n g  l ar g e  q u an ti ti e s  o f h e a te d  fammable  o r  c o m b u s ti b l e
( i g n i ti b l e )  l i q u i d s .  L o w-p o i n t d r a i n s  p i p e d  to  a s afe  l o c a ti o n

p r o vi d e  th e  ab i l i ty to  r e m o ve  h e at tr an s fe r  fuid  fr o m  a
b r e a c h e d  p i p i n g s ys te m  i n  o r d e r  to  m i n i m i z e  th e  to tal  q u an ti ty
o f fuid  r e l e a s e d .  An  e n g i n e e r i n g an a l ys i s  s h o u l d  b e  u s e d  to

d e te r m i n e  th e  l o c ati o n  an d  d e s i gn  o f l o w-p o i n t d r a i n s .  T h e
e n g i n e e r i n g a n al ys i s  s h o u l d  c o n s i d e r  s ys te m  i n ve n to r y,  th e
a m o u n t o f h e a t tr an s fe r  fuid  th a t c an  b e  r e l e as e d  i n  a  specifc
fre  ar e a ,  th e  e x p o s u r e  c r e a te d  b y a r e l e as e ,  an d  th e  fre  p r o te c ‐

ti o n  p r o vi d e d .

A.19.4.3.2    Wh e r e  p o s s i b l e ,  th e  d r a i n  ta n k( s )  s h o u l d  b e  l o c a‐
te d  b e l o w th e  l o we s t s ys te m  d r ai n  o p e n i n g to  p e r m i t g r avi ty
fow.  B r e ath e r  ve n ts  s h o u l d  b e  p r o vi d e d  b a s e d  o n  th e  m ax i ‐

m u m  e m p tyi n g  o r  flling  r ate s .

A.19.4.4    I f s ta c k g as  fr o m  a h e a te r  o r  va p o r i z e r  i s  r e c o ve r e d  to
p r o vi d e  au x i l i a r y h e a t fo r  o th e r  e q u i p m e n t ( e . g. ,  r o tar y
d r ye r s ) ,  s u i tab l e  d a m p e r s ,  i s o l ati o n  ga te s ,  b u r n e r  c o n tr o l  l o gi c ,

o r  o th e r  m e an s  s h o u l d  b e  p r o vi d e d  to  e n s u r e  th at al l  e q u i p ‐
m e n t i s  p r o p e r l y p u r g e d  a n d  wi l l  o p e r ate  i n  a s afe  m an n e r.  T h e
c o n tr o l  l o g i c  s h o u l d  an ti c i p ate  al l  p o s s i b l e  o p e r ati n g  m o d e s  o f

th e  i n d i vi d u al  p i e c e s  o f e q u i p m e n t,  wh e th e r  o p e r ati n g  s i n g l y
o r  to ge th e r,  to  e n s u r e  s afe  s ta r tu p  a n d  s h u td o wn  u n d e r  n o r m al
o r  u p s e t c o n d i ti o n s .
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I n s tr u m e n ta ti o n  an d  i n te r l o c ks  s h o u l d  b e  p r o vi d e d  to  s o u n d
an  al ar m  a n d  to  au to m ati c al l y s h u t d o wn  th e  fu e l  s o u r c e  to  th e
h e ate r  o r  va p o r i z e r  wh e n  a n y o f th e  fo l l o wi n g  c o n d i ti o n s  a r e

d e te c te d :

( 1 ) L o w fow o f h e a t tr a n s fe r  fuid  th r o u g h  th e  h e a t
e x c h an g e  tu b e s  o f th e  h e ate r,  a s  m e a s u r e d  at th e

d i s c h ar g e .
( 2 ) H i gh  te m p e r atu r e  o r  p r e s s u r e  o f th e  fuid  a t th e  h e ate r

o r  va p o r i z e r  o u tl e t.  T h e  h i g h -te m p e r atu r e  i n te r l o c k
s h o u l d  b e  s e t at o r  b e l o w th e  m an u fac tu r e r ’ s  m ax i m u m
r e c o m m e n d e d  b u l k fuid  te m p e r atu r e .

( 3 ) L o w p r e s s u r e  at th e  h e a te r  o r  vap o r i z e r  o u tl e t o r  e l s e ‐
wh e r e  i n  th e  s ys te m .  T h i s  i n te r l o c k c o u l d  r e q u i r e  a b yp as s
to  al l o w fo r  s ta r tu p .

( 4 ) L o w fuid  l e ve l  i n  th e  e x p a n s i o n  ta n k.
( 5 ) L o w l i q u i d  l e ve l  i n  th e  vap o r i z e r.
( 6 ) S p r i n kl e r  s ys te m  fow i n  a n y ar e a  c o n ta i n i n g  th e  h e at

tr a n s fe r  e q u i p m e n t o r  p i p i n g .

Al ar m  s e t p o i n ts  s h o u l d  b e  p r o vi d e d  at l e ve l s  b e l o w o r  ab o ve
th e  au to m ati c  s h u to ff s e tp o i n ts  to  m o n i to r  th e  ab o ve -

m e n ti o n e d  var i ab l e s  an d  p r o vi d e  a n  o p p o r tu n i ty fo r  o p e r ato r s
to  c o r r e c t th e  p r o b l e m  b e fo r e  c o n d i ti o n s  r e ac h  an  u n s a fe  l e ve l .

A.19.4.5.1    Wh e r e  p o s s i b l e ,  p i p i n g s h o u l d  b e  r u n  u n d e r ‐
gr o u n d ,  o u ts i d e ,  o r  i n  foor  tr e n c h e s .  O ve rh e ad  r o u ti n g  o f h e at
tr an s fe r  fuid  p i p i n g  s h o u l d  b e  m i n i m i z e d .

A.19.4.6.1    H i s to r i c al  r e c o r d s  s h o w th a t fres  i n vo l vi n g h e at
tr an s fe r  fuids  c an  b e  ve r y s e ve r e  an d  l o n g  l as ti n g .  I t i s  r e c o m ‐

m e n d e d  th at a u to m a ti c  s p r i n kl e r  o r  d e l u ge  p r o te c ti o n  b e
p r o vi d e d  th r o u g h o u t al l  b u i l d i n g ar e a s  p o te n ti al l y e x p o s e d  to  a
h e at tr an s fe r  fuid  s p i l l  fre.

A.19.4.7.1    S o m e  fac to r s  th a t s h o u l d  b e  c o n s i d e r e d  a s  p ar t o f
s u c h  a  r e vi e w i n c l u d e  th e  fo l l o wi n g:

( 1 ) Infltration  o f m ate r i a l  b e i n g  h e ate d  i n to  th e  h e at tr a n s ‐
fe r  s ys te m .  I n  th i s  c as e ,  th e  s ys te m  s h o u l d  b e  s h u t d o wn
an d  th e  i n te r n a l  l e a k p o i n t fo u n d  an d  r e p a i r e d  as  s o o n  a s

p o s s i b l e .
( 2 ) L e aks  i n  th e  s ys te m .  An y l e ak s h o u l d  b e  c o r r e c te d

p r o m p tl y r e ga r d l e s s  o f h o w s m a l l .  C o r r e c ti o n s  s h o u l d  b e
p e r m an e n t,  s u c h  a s  r e p ac ki n g  va l ve  s te m s  an d  r e p l a c i n g
l e aky g as ke ts .  An y h e at tr an s fe r  fuid  r e l e as e d  as  a r e s u l t

o f a  l e a k o r  o p e r ati o n  o f a s a fe ty val ve  s h o u l d  b e  c l e an e d
u p  i m m e d i ate l y i f i t i s  o r  c an  c o m e  i n  c o n tac t wi th  a  h o t

s u r fac e .  O th e r  s p i l l s  c a n  b e  c l e a n e d  u p  a t th e  frst avai l a‐
b l e  o p p o r tu n i ty.

( 3 ) P i p e  o r  e q u i p m e n t i n s u l ati o n  th at i s  s o a ke d  wi th  h e at
tr a n s fe r  fuid.  I n  th i s  c as e ,  th e  c au s e  o f th e  l e a k s h o u l d  b e
c o r r e c te d  p r o m p tl y an d  th e  i n s u l ati o n  r e p l ac e d  wi th
c l e an ,  d r y i n s u l a ti o n .

( 4 ) H i gh  te m p e r atu r e  a n ywh e r e  i n  th e  s ys te m .  I n  th i s  c as e ,
o p e r ati n g  p r o c e d u r e s  s h o u l d  s p e c i fy s h u td o wn  o f th e
h e a te r  o r  va p o r i z e r  fu e l  s u p p l y as  s o o n  as  th e  te m p e r a‐

tu r e  o f th e  h e at tr an s fe r  fuid  e x c e e d s  th e  m a n u fac tu r e r ’ s
r e c o m m e n d e d  m a x i m u m  b u l k fuid  te m p e r atu r e .  An y
c o r r e c ti ve  ac ti o n s  ta ke n  to  c o r r e c t a h i gh  te m p e r a tu r e

c o n d i ti o n  s h o u l d  o n l y b e  d o n e  wi th  th e  h e at s o u r c e  s h u t
o ff.

A.19.5.5.1    I f th e  l i q u i d  kn o c k-o u t ve s s e l  u ti l i z e s  a  p u m p  fo r
a u to m a ti c  l i q u i d  r e m o va l ,  c o n s i d e r ati o n  s h o u l d  b e  g i ve n  to  a
l o w-l e ve l  al a r m  an d  s h u td o wn  to  avo i d  r u n n i n g th e  p u m p  d r y,

r e s u l ti n g  i n  a p o te n ti al  s o u r c e  o f i gn i ti o n .

A.19.5.7.2    E l e c tr i c al  e n c l o s u r e s  th a t n e e d  to  b e  o p e n e d
fr e q u e n tl y fo r  m a i n te n an c e  ( i . e . ,  e n c l o s u r e s  h o u s i n g  vap o r

p r o c e s s i n g  s ys te m  c o n tr o l s )  h a ve  a h i g h e r  p o te n ti al  fo r
m e c h an i c al  d am a ge  th at c o u l d  r e n d e r  th e  e n c l o s u r e s  u n a b l e  to

c o n tai n  an  e x p l o s i o n .  Ad d i ti o n a l  i n s p e c ti o n  c o u l d  b e  n e e d e d
to  e n s u r e  th e  i n te g r i ty o f th e  e n c l o s u r e .

A.19.5.7.3    N F PA 7 7  an d  AP I  2 0 0 3 ,  Protection Against Ignition
Arising Out of Static,  Lightning,  and Stray Currents,  c a n  b e  u s e d  a s
a  r e fe r e n c e  fo r  p r o te c ti o n s  ag ai n s t s ta ti c  i gn i ti o n .

A.19.5.7.4    S p o n tan e o u s  i gn i ti o n  c a n  b e  a p r o b l e m  i n  th e
fo l l o wi n g :

( 1 ) F ac i l i ti e s  wh e r e  p yr o p h o r i c  d e p o s i ts  c a n  ac c u m u l ate  fr o m
th e  h an d l i n g o f oxygen-defcient vap o r s  c o n ta i n i n g  s u l fu r

c o m p o u n d s  o r  as p h a l ti c  m a te r i al s .  Wh e n  a i r  i s  i n tr o ‐
d u c e d  i n to  th e  s ys te m ,  th e  p yr o p h o r i c  m ate r i a l s  c a n  r e ac t,
r e s u l ti n g  i n  p o te n ti al  i gn i ti o n  a n d  fre.

( 2 ) F ac i l i ti e s  th a t h an d l e  fuids  i n  s u c h  a way th at m i x i n g  o f
h yp e r go l i c  o r  o th e r wi s e  i n c o m p a ti b l e  m a te r i al s  c an  o c c u r.
S u c h  m i x i n g c o u l d  o c c u r  wi th  fuids  r e m ai n i n g i n  th e

vap o r  r e c o ve r y s ys te m  fr o m  p r i o r  l o ad i n g a c ti vi ti e s .
( 3 ) F ac i l i ti e s  h an d l i n g  o x yg e n ate d  h yd r o c ar b o n s  i n  c a r b o n

a b s o r p ti o n  u n i ts .  H i gh e r  h e ats  o f a b s o r p ti o n  fo r  th e s e
typ e s  o f va p o r s  c an  p o te n ti a l l y l e ad  to  o ve rh e ate d  c ar b o n
b e d s  a n d  i n c r e a s e  th e  c h an c e  th a t an  o x i d ati o n  r e ac ti o n

c a n  b e  i n i ti ate d .  ( F o r  fu r th e r  i n fo r m a ti o n ,  r e fe r  to  AP I
Re p o r t,  “ An  E n g i n e e r i n g  An a l ys i s  o f th e  E ffe c ts  o f

O x yg e n ate d  F u e l s  o n  M ar ke ti n g Vap o r  Re c o ve r y E q u i p ‐
m e n t. ” )

A.19.5.7.5    U S  C o a s t Gu ar d  Re g u l a ti o n s  i n  T i tl e  3 3 ,  C o d e  o f
F e d e r a l  Re gu l ati o n s ,  P ar t  1 5 4 ,  S e c ti o n   1 5 4 . 8 2 6 ( b ) ,  ( c ) ,  a n d  ( d ) ,
c a n  b e  u s e d  as  a r e fe r e n c e  fo r  vap o r  m o ve r  d e s i gn s  th at m i n i ‐

m i z e  th e  p o te n ti a l  fo r  i g n i ti o n .

A.19.5.7.6    T h e  p o te n ti al  fo r  i gn i ti o n  i n  th e  va p o r  c o l l e c ti o n
s ys te m  n e e d s  to  b e  e val u ate d  o n  a c a s e - b y-c as e  b as i s .  I f i gn i ti o n
o c c u r s ,  fame  p r o p a ga ti o n  i n  p i p i n g s ys te m s  c o n ta i n i n g vap o r

m i x tu r e s  i n  th e  fammable  r an g e  n o r m a l l y s tar ts  wi th  l o w-s p e e d
b u r n i n g  (defagration) .  As  th e  fame  m o ve s  th r o u gh  th e
p i p i n g ,  i t a c c e l e r ate s  a n d ,  wi th i n  a  s h o r t d i s ta n c e ,  c an  r e a c h

s u p e r s o n i c  s p e e d s  ( d e to n ati o n ) .  I n i ti a l  l o w-s p e e d  fame  p r o p a‐
g ati o n  c a n  b e  s to p p e d  b y fame  a r r e s te r s ,  l i q u i d  s e al s ,  o r  au to ‐
m a ti c  fas t-ac ti n g  val ve  s ys te m s  wh e r e  d e s i gn e d ,  o p e r ate d ,  an d

te s te d  wi th i n  th e  r e q u i r e m e n ts  o f N F PA 6 9 .  F l a m e  p r o p a ga ti o n
c a n  a l s o  b e  s to p p e d  fo r  b o th  defagrations  an d  d e to n a ti o n s  b y
u s e  o f d e to n ati o n  a r r e s te r s  te s te d  i n  ac c o r d an c e  wi th  U S

D e p a r tm e n t o f Tr an s p o r tati o n  C o as t Gu ar d  Re g u l a ti o n s  o f th e
3 3  C F R 1 5 4 ,  Ap p e n d i x  A,  o r  o th e r  p r o c e d u r e s  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 ,  o r  au to m ati c  fa s t-a c ti n g  val ve

s ys te m s  te s te d  u n d e r  th e  ap p r o p r i ate  c o n d i ti o n s .

A.19.7.1 .3    T h e  g o al  o f S e c ti o n  1 9 . 7  i s  to  c o n s o l i d ate  i n  o n e
l o c ati o n  a l l  r e q u i r e m e n ts  fo r  c o m m e r c i al  ki tc h e n  c o o ki n g o i l

s to r ag e  a n d  o p e r a ti o n s .  T h e r e  a r e  a  n u m b e r  o f c h a p te r s  i n
N F PA 3 0  th at ap p l y to  th e s e  s ys te m s ,  i n c l u d i n g  c h ap te r s  o n

s to r ag e  tan ks  a n d  p i p i n g  s ys te m s ,  tr an s fe r r i n g  an d  d i s p e n s i n g
o f l i q u i d s ,  an d  s o  fo r th .  M an y o f th e s e  r e q u i r e m e n ts  ar e  m o r e
a p p l i c a b l e  to  i n d u s tr i al  o r  p r o c e s s  s i tu ati o n s  an d  c o m m e r c i al

ki tc h e n  c o o ki n g  o i l  s to r a ge  a n d  u s e  was  n o t an ti c i p ate d .  Al l
a p p l i c a b l e  c h ap te r s  h ave  b e e n  as s e s s e d  i n  d e ta i l .  T h o s e  specifc
r e q u i r e m e n ts  i n  th i s  s e c ti o n  th a t ar e  i n  p o te n ti al  confict wi th

o th e r  s e c ti o n s  o f th i s  c o d e  h ave  b e e n  identifed  an d  a l te r n ate
m e th o d s  o r  e x c e p ti o n s  h ave  b e e n  d e ve l o p e d  wh e r e  a p p r o p r i ‐
a te .  T h i s  ap p r o ac h  e l i m i n ate s  th e  n e e d  to  ad d  e x c e p ti o n s
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th r o u g h o u t th e  e x i s ti n g  c o d e ,  i m p r o vi n g  e as e  o f u s e  p ar ti c u ‐
l ar l y fo r  fre  offcials.

A.19.7.2.1 .2    Was te  o i l  i s  d r ai n e d  fr o m  c o m m e r c i al  c o o ki n g
e q u i p m e n t vi a a tr an s fe r  p u m p  an d  tr an s fe r  l i n e s  to  a wa s te  o i l
s to r ag e  tan k.  T h e  o i l  m i gh t b e  as  h o t a s  3 7 5 ° F  ( 1 9 0 ° C ) ,  s ti l l  we l l
b e l o w th e  o i l ’ s  F P.  E x p e r i e n c e  s h o ws  th a t th e  o i l  l o s e s  signif‐
cant h e a t i n  th e  tr an s fe r  p r o c e s s .  T h e  m ax i m u m  te m p e r a tu r e
o f wa s te  c o o ki n g  o i l  e n te r i n g  th e  s to r a ge  ta n k i s  typ i c al l y b e l o w
2 3 5 ° F  ( 1 1 3 ° C ) .  T h e  s to r ag e  tan k s h o u l d  b e  c o n s tr u c te d  o f
m a te r i al s  c o m p a ti b l e  wi th  c o o ki n g  o i l  i n  th at te m p e r a tu r e
ra n ge .

A.19.7.2.2.1    E x i s ti n g s te e l  tan ks  l i s te d  fo r  fammable  an d
c o m b u s ti b l e  ( i g n i ti b l e )  l i q u i d s  ar e  c o n s i d e r e d  ac c e p tab l e  fo r
was te  o i l  u s e .  T h e s e  tan k s tan d ar d s  c o n tai n  d e s i g n  an d
c o n s tr u c ti o n  r e q u i r e m e n ts  th a t wo u l d  n o t m e e t fo o d  c o d e
re q u i r e m e n ts ,  m a ki n g th e  tan ks  u n ac c e p tab l e  fo r  s to r a ge  o f
l i q u i d  fo o d  p r o d u c ts  ( i . e . ,  fr e s h  c o o ki n g  o i l ) .

A.19.7.2.3.4    H i g h  fash  p o i n t c o o ki n g o i l s  d o  n o t c r e ate  i g n i ta‐
b l e  vap o r s  wh e n  s to r e d  u n d e r  th e  c o n d i ti o n s  specifed  i n
S e c ti o n   1 9 . 7 .

A.19.7.2.4.2    N o n m e ta l l i c  tan ks  wi l l  m e l t a b o ve  th e  l i q u i d  l e ve l
as  a n  e x te r n al  e x p o s u r e  fre  p r o g r e s s e s ,  ve n ti n g th e  vap o r  s p ac e
o f th e  tan k.

A.19.7.2.5    Al th o u g h  ge n e r a l l y n o t r e q u i r e d  fo r  tan ks  s to r i n g
C l a s s  I I I B  l i q u i d s  [ F P  ≥  2 0 0 ° F  ( 9 3 ° C ) ] ,  overfll  p r o te c ti o n  i s
c o n s i d e r e d  n e c e s s a r y fo r  c o o ki n g o i l  s to r a ge  tan ks  to  p r e ve n t
i n ad ve r te n t s p i l l ag e .

A.19.7.2.6.1    T h e  p r o h i b i ti o n  o f e l e c tr i c a l  i m m e r s i o n  h e ate r s
i n  n o n m e tal l i c  tan ks  e l i m i n a te s  a p r i m ar y i gn i ti o n  s o u r c e  fo r
th e  o i l  s to r e d  i n  th e  tan k.

A.19.7.2.6.2    T h e  te m p e r a tu r e  l i m i tati o n  o f 1 4 0 ° F  ( 6 0 ° C )
c o r r e s p o n d s  to  AS T M  C 1 0 5 5  ( I S O  1 3 7 3 2 -1 )  r e s tr i c ti o n s  fo r
m a x i m u m  al l o wab l e  te m p e r atu r e s  o f n o n m e ta l l i c  i n d u s tr i al
s u r fac e s  fo r  h u m an  c o n ta c t.

A.19.7.3.1 .1    T h e  ki tc h e n  c o o ki n g a r e a h as  h i s to r i c al l y b e e n  a n
ar e a wh e r e  fres  o c c u r.  Ta n ks  s h o u l d ,  th e r e fo r e ,  b e  l o c ate d
away fr o m  th e  ki tc h e n  c o o ki n g a r e a.

A.19.7.3.1 .2    T h e  ar e a  b e n e ath  th e  ve n ti l a ti o n  h o o d  i s  an o th e r
ar e a o f p o te n ti al  ac c i d e n tal  i g n i ti o n .

A.19.7.3.2.1    Gu i d an c e  o n  s e c u r i n g tan ks  fr o m  ti p p i n g o ve r  i s
p r o vi d e d  b y th e  m a n u fac tu r e r ’ s  i n s tr u c ti o n s  i n  ac c o r d an c e  wi th
th e  tan k l i s ti n g .

A.19.7.3.3.2    An  e x am p l e  o f a ftting  wi th  a  p o s i ti ve  s h u to ff i s  a
s p r i n g -l o a d e d  c h e c k val ve  o r  a h yd r a u l i c  q u i c k-c o u p l i n g wi th  a
s p r i n g -l o ad e d  p o p p e t.

A.19.7.3.4.1    C o o ki n g  o i l  s to r ag e  ta n ks  ar e  atm o s p h e r i c  tan ks
wi th  o p e n  ve n ts .  T h e  r e q u i r e m e n t i n  C h a p te r  2 1  to  p r e s s u r i z e
th e  tan k fo r  l e a k te s ti n g wo u l d  b e  diffcult to  a c h i e ve  i n  th e
feld,  d u e  to  ta n k c o n s tr u c ti o n  an d  confguration.  I t i s  a l s o
d e s i r ab l e  to  p r e ve n t wate r  c o n tam i n a ti o n  o f th e  c o o ki n g o i l .  A
m o r e  ap p r o p r i a te  te s t wo u l d  b e  to  fll  th e  ta n k wi th  c o o ki n g o i l
to  c o ve r  al l  c o n n e c ti o n s  a n d  s e am s  b e l o w th e  n o r m a l  l i q u i d
l e ve l .

A.19.7.4.2    S u p p l e m e n tal  ve n ti l ati o n ,  a s  i s  r e q u i r e d  fo r  c o o k‐
i n g o p e r a ti o n s ,  i s  n o t n e e d e d  fo r  c o o ki n g  o i l  s to r a ge  tan ks .

A.19.7.5.1    Wa s te  o i l  l i n e s  ar e  ge n e r a l l y p u m p e d  u n ti l  th e r e  i s
l i ttl e  r e s i d u a l  o i l  r e m a i n i n g  i n  th e  l i n e s .  F r e s h  c o o ki n g o i l  l i n e s
a r e  l i ke l y to  c o n tai n  r e s i d u a l  o i l  afte r  fll  an d  r e m o va l  o p e r a‐

ti o n s .  Re s tr i c ti n g th e  fr e s h  o i l  l i n e  s i z e  to  1 . 2 5  i n .  ( 3 2  m m )
m a x i m u m  i n s i d e  d i am e te r  l i m i ts  th e  am o u n t o f o i l  i n  th e  l i n e .
Ad d i ti o n a l l y,  th e  r e q u i r e m e n t fo r  c h e c k val ve s  o r  an ti s i p h o n

va l ve s  o n  th e  l i n e s  at p o i n ts  wh e r e  th e  l i n e s  c o n n e c t to  th e  tan k
e l i m i n a te s  th e  p o s s i b i l i ty o f a  c o m p r o m i s e d  l i n e  s i p h o n i n g th e
c o n te n ts  o f th e  tan k.  To  th e  e x te n t p o s s i b l e ,  tr an s fe r  l i n e s

s h o u l d  avo i d  b e i n g  r o u te d  o ve r  s e a ti n g ar e a s .  T h e s e  r e q u i r e ‐
m e n ts  ar e  d e s i g n e d  to  m i n i m i z e  fre  r i s k b y l i m i ti n g c o o ki n g  o i l
q u an ti ti e s  i n  tr an s fe r  l i n e s  th a t c o u l d  b e c o m e  i n vo l ve d  i n  a  fre.

I n  b u i l d i n g s  p r o te c te d  b y au to m ati c  s p r i n kl e r s ,  th e  n e e d  to  a d d
s p r i n kl e r s  i n  p r e vi o u s l y u n p r o te c te d  s p a c e s  ( as s u m i n g th e
tr an s fe r  l i n e s  a r e  l o c a te d  i n  th e s e  s p a c e s )  s h o u l d  b e  c o n s i d e r e d

i n  ac c o r d an c e  wi th  th e  r e q u i r e m e n ts  o f N F PA  1 3 .

A.19.7.5.2    T h e  te m p e r a tu r e  a n d  p r e s s u r e  r a ti n gs  fo r  th e  was te
o i l  l i n e s  a r e  c o n s i s te n t wi th  th e  m a x i m u m  e x p e c te d  c o n d i ti o n s .

A.21.4.1 .5.3    E l e c tr i c al  i m m e r s i o n  h e a te r s  p o s e  a p o te n ti al
h az ar d  to  m e l t th r o u gh  p l as ti c  tan ks  an d / o r  c au s e  i gn i ti o n .  I f

th e s e  h e ate r s  a r e  p r o p o s e d  fo r  u s e  i n  p l as ti c  ta n ks  b e c au s e  o f
o p e r ati o n al  n e e d s ,  a  h a z a r d  a n al ys i s  r e q u i r e d  b y 6 . 4 . 1  s h o u l d

c o n s i d e r  e n g i n e e r i n g c o n tr o l s  s u c h  as ,  b u t n o t l i m i te d  to ,  th e
fo l l o wi n g :

( 1 ) L o w-l i q u i d -l e ve l  a l a r m
( 2 ) H i g h -te m p e r atu r e  a l ar m
( 3 ) O ve r-te m p e r a tu r e  an d  l o w- l i q u i d - l e ve l  a u to m a ti c  s h u to ff

o f th e  i m m e r s i o n  h e ate r

A.21.4.2.1 .1    Atm o s p h e r i c  ta n ks  i n c l u d e  tan ks  o f c o m p ar tm e n ‐
te d  d e s i g n  a n d  tan ks  th at i n c o r p o r ate  s e c o n d a r y c o n tai n m e n t.

U L 1 4 2 A,  Special Purpose Aboveground Tanks for Specifc Flamma‐
ble or Combustible Liquids,  c o ve r s  s h o p - fa b r i c ate d  s te e l  s p e c i a l -

p u r p o s e  g e n e r ato r  b as e ,  wo r k b e n c h ,  l u b e  o i l ,  u s e d  o i l ,  p r o c e s s ,
a n d  d a y tan k typ e s .

A.21.4.2.3.2    S u c h  p r e s s u r e  ve s s e l s  a r e  g e n e r al l y r e fe r r e d  to  a s
“ s tate  s p e c i al . ”

A.21.4.3.1 .1    N o r m al  ve n ti n g i s  n o t r e q u i r e d  fo r  th e  i n te r s ti ti al
s p ac e  o f a s e c o n d ar y c o n ta i n m e n t tan k.

N A.21.4.3.1 .1 .1    U L / U L C  2 5 8 3 ,  Fuel Tank Accessories for Flamma‐
ble and Combustible Liquids,  c o n tai n s  fu n c ti o n al  te s ti n g r e q u i r e ‐

m e n ts  fo r  p r e s s u r e / va c u u m  ve n t d e vi c e s  to  e n s u r e  th e y m e e t
th e  p r e s s u r e -  a n d  vac u u m - r e l i e vi n g  p r e s s u r e s  i n  2 1 . 4 . 3 . 2  a t th e
ti m e  o f i n s ta l l a ti o n .

A.21.4.3.2    Tan ks  i n te n d e d  fo r  n o r m al  o p e r ati o n  a t p r e s s u r e s
gr e a te r  th a n  a ga u g e  p r e s s u r e  o f 1 . 0  p s i  ( 6 . 9  kP a)  ar e  d e s i gn e d

i n  a c c o r d an c e  wi th  2 1 . 4 . 2 . 3 .  I t i s  r e c o g n i z e d  th a t a s l i g h t
va c u u m  i s  n e c e s s a r y to  o p e r ate  a vac u u m  ve n t.

A.21.4.3.9    L i q u i d  p r o p e r ti e s  th at j u s ti fy o m i tti n g  s u c h  d e vi c e s
i n c l u d e ,  b u t ar e  n o t l i m i te d  to ,  c o n d e n s ati o n ,  c o r r o s i ve n e s s ,
c r ys tal l i z a ti o n ,  p o l ym e r i z ati o n ,  fr e e z i n g ,  o r  p l u gg i n g .  Wh e n  an y

o f th e s e  c o n d i ti o n s  e x i s t,  c o n s i d e r ati o n  s h o u l d  b e  g i ve n  to
h e ati n g ,  u s e  o f d e vi c e s  th a t e m p l o y s p e c i a l  m a te r i al s  o f
c o n s tr u c ti o n ,  u s e  o f l i q u i d  s e al s ,  o r  i n e r ti n g .  S e e  N F PA  6 9 .

A.21.4.4.3    E x am p l e s  o f l i q u i d s  wi th  m i n i m a l  p o te n ti al  fo r
ac c u m u l ati o n  o f s tati c  c h ar g e  i n c l u d e  c r u d e  o i l ,  as p h al t,  an d

wate r-m i s c i b l e  l i q u i d s .  F o r  a d d i ti o n al  i n fo r m a ti o n ,  s e e
N F PA  7 7 .
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A.21.4.5    O th e r  m e a n s  o f i n te r n a l  c o r r o s i o n  p r o te c ti o n
i n c l u d e  p r o te c ti ve  c o ati n g s  an d  l i n i n g s  a n d  c a th o d i c  p r o te c ‐

ti o n .

Δ A.21.5.2    S e e  P E I  RP 2 0 0 ,  Recommended Practices for Installation of
Aboveground Storage Systems for Motor Vehicle Fueling,  an d  S T I
R9 1 2 ,  Installation Instructions for Shop-Fabricated Stationary Above‐

ground Storage Tanks for Flammable,  Combustible Liquids,  fo r  ad d i ‐
ti o n a l  r e q u i r e m e n ts  to  te s t s e c o n d a r y c o n tai n m e n t tan ks .

N A.21.5.2.7    S e e  S te e l  Tan k I n s ti tu te ’ s  R9 1 2 ,  Installation Instruc‐
tions for Shop-Fabricated Stationary Aboveground Storage Tanks for
Flammable,  Combustible Liquids,  fo r  a d d i ti o n al  gu i d e l i n e s  to  te s t

r e c tan g u l ar  ta n ks .

A.21.5.2.9    U n d e r g r o u n d  d o u b l e - wal l  tan ks  c an  b e  c o n s i d e r e d
to  b e  a typ e  o f s e c o n d ar y c o n ta i n m e n t.  T h e  te r m s  “ d o u b l e -wa l l

ta n k”  an d  “ j ac ke te d  tan k”  ar e  s o m e ti m e s  u s e d  to  d e s c r i b e
u n d e r g r o u n d  s e c o n d a r y c o n tai n m e n t ta n ks .

N A.21.5.2.9.1    T h e  l i m i ts  s tate d  i n  2 1 . 5 . 2 . 9 . 1  s h o u l d  n o t e x c e e d
th e  val u e s  o f th e  s e l e c te d  te s t m e th o d .

N A.21.5.2.10    T h e  l i m i ts  s tate d  i n  2 1 . 5 . 2 . 1 0  s h o u l d  n o t e x c e e d
th e  val u e s  o f th e  s e l e c te d  te s t m e th o d .

To  a s s u r e  s tr u c tu r al  i n te g r i ty o f th e  p r i m ar y r e c ta n gu l a r  s to r ‐
a ge  tan k,  th e  i n te r s ti ti al  s p a c e  s h o u l d  b e  te s te d  o n l y wh i l e  th e

p r i m a r y tan k i s  s ti l l  u n d e r  te s t p r e s s u r e .   S e e  r e c ta n gu l ar  tan k
m a n u fac tu r e r  i n s tr u c ti o n s  fo r  p r o c e d u r e  to  ve r i fy c o n ta i n m e n t

ti g h tn e s s ,  a n d  s e e  S T I  R9 1 2 ,  Installation Instructions for Shop-
Fabricated Stationary Aboveground Storage Tanks for Flammable,
Combustible Liquids,  fo r  ad d i ti o n al  gu i d an c e  wi th  te s ti n g  s e c o n ‐

d ar y c o n ta i n e d  r e c tan g u l ar  ta n ks .

N A.21.5.2.11 .1    T h e  l i m i ts  s tate d  i n  2 1 . 5 . 2 . 1 1 . 1  s h o u l d  n o t
e x c e e d  th e  val u e s  o f th e  s e l e c te d  te s t m e th o d .

A.21.5.3    F o r  i n fo r m ati o n  o n  te s ti n g o f u n d e r g r o u n d  tan ks ,  s e e
N F PA 3 2 9 .  F o r  i n fo r m a ti o n  o n  te s ti n g  ab o ve g r o u n d  ta n ks ,  s e e

AP I  6 5 3 ,  Tank Inspection,  Repair,  Alteration,  and Reconstruction.

A.21.6.5.1    Re s o u r c e s  i n c l u d e ,  b u t ar e  n o t l i m i te d  to ,  th e
fo l l o wi n g :

( 1 ) M u tu a l  ai d
( 2 ) Wate r  s u p p l y
( 3 ) E x ti n gu i s h i n g  ag e n t s u p p l y

A.21.6.6.1    S e e  N F PA 2 5  o r  o th e r  specifc  fre  p r o te c ti o n
s ys te m  s ta n d a r d s .

A.21.7.1    F u r th e r  g u i d an c e  i s  g i ve n  i n  AP I  2 3 5 0 ,  Overfll Protec‐
tion for Storage Tanks in Petroleum Facilities.

N A.21.7.1 .5.2    U L / U L C  2 5 8 3 ,  Fuel Tank Accessories for Flammable
and Combustible Liquids,  c o n tai n s  fu n c ti o n al  te s ti n g  r e q u i r e ‐
m e n ts  fo r  overfll  p r e ve n ti o n  d e vi c e s  to  e n s u r e  th e y m e e t th e

a l a r m  o r  s h u to ff fu n c ti o n s  a t th e  tan k c a p ac i ty l e ve l s  i n  2 1 . 7 . 1 . 5
at th e  ti m e  o f i n s ta l l ati o n .

A.21.7.2.2    P r o te c ti o n  fr o m  tam p e r i n g  o r  tr e s p as s i n g  m i g h t
i n c l u d e  o n e  o r  m o r e  o f th e  fo l l o wi n g:  a p p r o p r i ate  fe n c i n g
ar o u n d  i s o l a te d  tan ks  i n  r e m o te  a r e as ;  “ N o  Tr e s p as s i n g ”  s i g n s ;

war n i n g  s i g n s  i n d i c a ti n g th e  fre  h az ar d  o f th e  tan k o r  i ts
c o n te n ts ;  l o c ke d  o r  s e c u r e d  ac c e s s  to  s tai r ways  an d  l ad d e r s ;
l o c ke d  o r  s e c u r e d  h a tc h e s ,  val ve s ,  an d  s o  fo r th .

A.21.7.4.1    F o r  fu r th e r  i n fo r m ati o n ,  s e e  AP I  2 0 1 5 ,  Cleaning
Petroleum Storage Tanks;  an d  AP I  2 0 1 6 ,  Guidelines and Procedures

for Entering and Cleaning Petroleum Storage Tanks.

A.21.7.4.3.1    S e e  AP I  1 6 0 4 ,  Closure of Underground Petroleum Stor‐
age Tanks,  an d  An n e x   D  fo r  ad d i ti o n al  i n fo r m a ti o n .

A.21.7.4.3.3(2)    S p e c i al  tr a i n i n g  m i g h t b e  r e q u i r e d .

A.21.7.5    S e e  N F PA  3 2 9  fo r  i n fo r m ati o n  o n  te s ti n g m e th o d s .

A.21.8.1    Re g u l ar  i n s p e c ti o n s  o f ab o ve gr o u n d  s to r a ge  tan ks ,
i n c l u d i n g  s h o p  fa b r i c ate d  a b o ve g r o u n d  s to r ag e  tan ks ,

p e r fo r m e d  i n  a c c o r d an c e  wi th  n a ti o n a l  s ta n d ar d s ,  p r o vi d e  a
m e a n s  to  e n s u r e  s ys te m  m ai n te n a n c e .  Ac c e p ta b l e  s ta n d ar d s

i n c l u d e ,  b u t ar e  n o t l i m i te d  to ,  th e  fo l l o wi n g :

( 1 ) AP I  6 5 3 ,  Tank Inspection,  Repair,  Alteration,  and Reconstruc‐
tion

( 2 ) S T I  S P 0 0 1 ,  Standard for Inspection of Aboveground Storage
Tanks

( 3 ) AP I  RP  1 2 R1 ,  Setting,  Maintenance,  Inspection,  Operation,
and Repair of Tanks in Production Service

( 4 ) AP I  RP  2 3 5 0 ,  Overfll Protection for Storage Tanks in Petroleum
Facilities

A.21.8.6    F o r  ad d i ti o n a l  i n fo r m ati o n ,  s e e  AP I  6 5 3 ,  Tank Inspec‐
tion,  Repair,  Alteration,  and Reconstruction,  AP I  RP  2 3 5 0 ,  Overfll
Protection for Storage Tanks in Petroleum Facilities,  a n d  P E I  RP 6 0 0 ,

Recommended Practices for Overfll Prevention for Shop-Fabricated
Aboveground Tanks.

A.21.8.8    T h e  a c c u m u l a ti o n  o f wate r  i n  th e  b o tto m  o f a  tan k
e n c o u r a ge s  m i c r o b i a l  ac ti vi ty th at h am p e r s  o p e r ati o n s  an d
i n c r e as e s  th e  r i s k o f p r o d u c t r e l e as e .  I t i s  i m p e r a ti ve  th a t ta n k

o wn e r s  a n d  o p e r a to r s  r o u ti n e l y m o n i to r  th e  tan k b o tto m  fo r
a c c u m u l a ti o n  o f wate r  a n d  e s ta b l i s h  a p r o c e d u r e  fo r  wh e n  an d
h o w th e  wate r  i s  to  b e  r e m o ve d .  Ad d i ti o n al  i n fo r m a ti o n  c an  b e

fo u n d  i n  AP I  1 5 0 1 ,  Filtration and Dehydration of Aviation Fuels;
AP I  RP  1 6 2 1 ,  Bulk Liquid Stock Control at Retail Outlets;  a n d  AP I
S tan d a r d  2 6 1 0 ,  Design,  Construction,  Operation,  Maintenance,  and

Inspection of Terminal and Tank Facilities.  O th e r  s o u r c e s  o f i n fo r ‐
m a ti o n  ar e  AS T M  D 6 4 6 9 ,  Standard Guide for Microbial Contami‐
nation in Fuels and Fuel Systems;  th e  N ati o n al  O i l h e at Re s e a r c h

Al l i an c e ,  Oilheat Technician’s Manual;  a n d  th e  S T I  p u b l i c ati o n ,
Keeping Water Out of Your Storage System.

A.22.4    S e e  P E I  RP 2 0 0 ,  Recommended Practices for Installation of
Aboveground Storage Systems for Motor Vehicle Fueling,  fo r  ad d i ‐
ti o n a l  i n fo r m a ti o n .

A.22.4.2.1    Wh e r e  m o r e  th a n  two  tan ks  ar e  i n vo l ve d ,  th e  s u m
o f th e  d i a m e te r s  o f e a c h  p o s s i b l e  p a i r  o f ta n ks  i s  c a l c u l ate d .  F o r

e x a m p l e ,  as s u m e  fo u r  tan ks  i n  a  c o m m o n  d i ke d  ar e a ,
n u m b e r e d  1  th r o u g h  4  c l o c kwi s e  fr o m  tan k # 1 .  T h e  d i am e te r
o f e ac h  p a i r  o f ta n ks  i s  s u m m e d ,  a s  fo l l o ws :  1  an d  2 ,  1  an d  3 ,  1

an d  4 ,  2  an d  3 ,  2  an d  4 ,  an d  3  an d  4 .

Re g ar d i n g  n o te  ( 2 )  i n  Tab l e  2 2 . 4 . 2 . 1 ,  s e e  S e c ti o n  6 . 4  fo r
e n g i n e e r i n g e va l u a ti o n s .  Tan k s h e l l  an d  r o o f e x p o s u r e  p r o te c ‐

ti o n  ( s u c h  a s  c o o l i n g  r i n g s )  c a n  b e  u s e d  o n  e x i s ti n g tan ks  to
c o n tr o l  e x p o s u r e  p r o te c ti o n  an d  p r e ve n t e s c a l a ti o n .

N A.22.4.2.3    T h e r m al  r ad i ati o n  m o d e l i n g  c o m p l e te d  as  an  e n g i ‐
n e e r i n g  e val u ati o n  i n  S e c ti o n  6 . 4  c o u l d  d e m o n s tr a te  th a t a

h i gh e r  s e p ar ati o n  d i s ta n c e  i s  n e c e s s ar y to  p r e ve n t e s c al a ti o n .
Ta n k s h e l l  e x p o s u r e  p r o te c ti o n ,  s u c h  as  fxed  wa te r  s p r ays ,  c a n
b e  u s e d  o n  e x i s ti n g ta n ks  to  c o n tr o l  e x p o s u r e  a n d  p r e ve n t e s c a‐

l ati o n .  Re fe r  to  N F PA  1 5  fo r  ad d i ti o n a l  i n fo r m a ti o n .

A.22.5.2.1    Ap p e n d i x  E  o f AP I  S ta n d a r d  6 5 0 ,  Welded Steel Tanks
for Oil Storage,  an d  Ap p e n d i x  B  o f AP I  6 2 0 ,  Design and Construc‐
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tion of Large,  Welded,  Low-Pressure Storage Tanks,  p r o vi d e  i n fo r m a‐
ti o n  o n  ta n k fo u n d a ti o n s .

A.22.5.2.5    F o r  fu r th e r  i n fo r m ati o n ,  s e e  AS T M  E 1 1 9 ,  Standard
Test Methods for Fire Tests of Building Construction and Materials,
an d  U L  1 7 0 9 ,  Rapid Rise Fire Tests of Protection Materials for Struc‐
tural Steel.

N A.22.7.1 .1    Typ i c al l y,  d u r i n g  an  e x p o s u r e  fre,  th e  ta n k
c o n te n ts  wi l l  b e  b o i l e d  a n d  th e  p r e s s u r e  i n  th e  tan k wi l l  b e  l i m i ‐
te d  b y a r e l i e f d e vi c e  s i z e d  p e r  2 2 . 7 . 1 . 1 .  T h e  te m p e r atu r e  o f th e
tan k s h e l l  i n  c o n ta c t wi th  th e  c o n te n ts  wi l l  b e  l i m i te d  to  th e
b o i l i n g  p o i n t o f th e  c o n te n ts  at th e  r e l i e f p r e s s u r e .

U n d e r  c e r ta i n  c i r c u m s tan c e s ,  c o n ve n ti o n al  e m e r g e n c y r e l i e f
ve n ti n g  wi l l  n o t p r o vi d e  ad e q u ate  p r o te c ti o n  fo r  ab o ve g r o u n d
s to r ag e  tan ks  i m p ac te d  b y an  e x p o s u r e  fre.  Tan ks  h a ve  b o th  a
m a x i m u m  a l l o wab l e  wo r ki n g p r e s s u r e  ( M AWP )  a n d  a c o r r e ‐
s p o n d i n g  te m p e r a tu r e  at wh i c h  th at p r e s s u r e  wa s  c al c u l a te d ,
th e  m a x i m u m  al l o wa b l e  wo r ki n g  te m p e r a tu r e  ( M AWT ) .  At
te m p e r a tu r e s  ab o ve  th e  M AWT,  th e  e ffe c ti ve  p r e s s u r e  r ati n g
wi l l  d e c r e as e ,  a n d  u l ti m a te l y c o u l d  d r o p  b e l o w th e  M AWP  o r
p e rh ap s  e ve n  b e l o w th e  o p e r a ti n g p r e s s u r e  o f th e  tan k.  

I f 2 2 . 7 . 1 . 1  c a n n o t b e  ap p l i e d ,  a h az ar d  an a l ys i s  c o m p l e te d
p e r  S e c ti o n  6 . 4  c a n  r e ve al  c as e s  wh e r e  s u c h  r e l i e f ve n ti n g  i s  n o t
an  ad e q u ate  s a fe g u a r d  fo r  a n  e x p o s u r e  fre.   

E x am p l e s  o f s u c h  c as e s  i n c l u d e ,  b u t ar e  n o t l i m i te d  to ,  th e
fo l l o wi n g :

( 1 ) F i r e  e x p o s u r e  o f tan ks  c o n tai n i n g  fuids  wi th  a b o i l i n g
p o i n t at r e l i e f c o n d i ti o n s  wh i c h  i s  h i g h e r  th a n  th e  M AWT

( s o m e ti m e s  r e fe r r e d  to  as  h i g h  b o i l i n g  m a te r i al s )  c a n
r e s u l t i n  th e  s h e l l  o f th e  ta n k b e i n g h e ate d  to  th e  p o i n t o f

fai l u r e  b e fo r e  th e  p r e s s u r e  i n  th e  tan k r e ac h e s  th e  r e l i e f
d e vi c e  s e t p r e s s u r e .  Al te r n ati ve  m e a n s  o f p r o te c ti n g  a

ta n k s h o u l d  b e  c o n s i d e r e d  i f:

T MAWTboil   >  
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( 2 ) N o n fe r r o u s  tan ks  ( e . g. ,  a l u m i n u m  o r  c o p p e r )  c an  h ave
M AWTs  wh i c h  ar e  signifcantly l o we r  th an  fe r r o u s  tan ks .
T h e r e fo r e ,  m an y c h e m i c al s  wi l l  l i ke l y h ave  b o i l i n g p o i n ts

h i gh e r  th an  th e  M AWT  o f th e s e  tan ks .  D u r i n g  a n  e x p o ‐
s u r e  fre,  e x c e s s i ve  te m p e r atu r e  c an  r e s u l t i n  we a ke n i n g

an d  p o s s i b l e  fai l u r e  o f th e  ta n k s h e l l ,  p o te n ti al l y a t a p r e s ‐
s u r e  b e l o w th e  r e l i e f d e vi c e  s e t p r e s s u r e .  T h e  g u i d an c e  i n

A. 2 2 . 7 . 1 . 1 ( 1 )  i s  a p p l i c ab l e ,  b u t th e  M AWT  c o u l d  b e  s i gn i f‐
i c an tl y l o we r.

( 3 ) L i q u i d s  th at a r e  h e ate d  to  a te m p e r a tu r e  an d  p re s s u r e
h i g h e r  th a n  th e i r  c r i ti c a l  te m p e r a tu r e  an d  c r i ti c al  p r e s ‐
s u r e  b e c o m e  s u p e r c r i ti c al  fuids.  S u p e r c r i ti c a l  m ate r i al s
e x h i b i t n o  h e at o f va p o r i z ati o n .  An  e x p o s u r e  fre  th at

h e a ts  a m a te r i al  to  s u p e r c r i ti c al  c o n d i ti o n s  c a n  c au s e  th e
tan k s h e l l  to  we a ke n  a n d  p o s s i b l y fai l  d u e  to  e x c e s s i ve

te m p e r a tu r e  b e fo r e  r e a c h i n g  th e  r e l i e f s e t p r e s s u r e .  T h i s
s i tu ati o n  o c c u r s  wh e n :

P P

T T

tank critical

tank critical

  

  

>  

a n d

>  
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( 4 ) E x c e s s i ve  s h e l l  te m p e r a tu r e  d u e  to  an  e x p o s u r e  fre  o n
ar e as  o f u n we tte d  s h e l l  c an  l e ad  to  we a ke n i n g o f th e  s h e l l
an d  th e  p o te n ti a l  fo r  a b o i l i n g  l i q u i d  e x p an d i n g  vap o r

e x p l o s i o n  ( B L E VE ) .  Identifcation  o f th i s  s c e n a r i o  typ i ‐
c a l l y r e q u i r e s  d e tai l e d  s i m u l ati o n  o f th e  te m p e r atu r e  o f

th e  ve s s e l  s h e l l  d u r i n g  a n  e x p o s u r e  fre.

I n  c as e s  s u c h  a s  th o s e  identifed  i n  A. 2 2 . 7 . 1 . 1 ( 1 )  th r o u g h
A. 2 2 . 7 . 1 . 1 ( 4 ) ,  d e p e n d i n g  o n  th e  ta n k te m p e r atu r e  an d  p r e s ‐

s u r e  r ati n g s  an d  th e  q u a l i ti e s  o f th e  l i q u i d s  b e i n g  h an d l e d ,  th e
ta n k s h e l l  m i g h t s e e  e l e vate d  te m p e r a tu r e s ,  wh i c h  c o u l d  r e s u l t

i n  fa i l u r e  at a  p r e s s u r e  ab o ve ,  e q u a l  to ,  o r  b e l o w th e  r ate d  p r e s ‐
s u r e  o f th e  tan k.  I n  e x tr e m e  c a s e s ,  th e  tan k s h e l l  m i g h t e x p e r i ‐
e n c e  te m p e r atu r e s  th at c o u l d  r e s u l t i n  fai l u r e  at a  p r e s s u r e  n o t

o n l y b e l o w th e  r e l i e f s e t p r e s s u r e ,  b u t al s o  b e l o w th e  n o r m al
o p e r ati n g  p r e s s u r e .

I n  c a s e s  s u c h  as  th e s e ,  wh e n  th e  c o n ve n ti o n al  ap p r o ac h  o f
2 2 . 7 . 1 . 1  wi l l  n o t p r o vi d e  a d e q u a te  p r o te c ti o n  fo r  th e  tan k,
a l te r n ati ve  ap p r o ac h e s  to  e m e r ge n c y ve n ti n g  s h o u l d  b e  c o n s i d ‐

e r e d .  O n e  a p p r o a c h  to  ad d r e s s i n g  s u c h  c as e s  o f e x p o s u r e  fres
i s  vi a  e x ti n g u i s h m e n t o f th e  fre  b y th e  a p p l i c a ti o n  o f an  au to ‐
m a ti c ,  fxed  fo am  fre  p r o te c ti o n  s ys te m  d e s i gn e d ,  i n s tal l e d ,

o p e r ate d ,  a n d  m ai n tai n e d  p e r  N F PA 1 1 .  S u c h  a s o l u ti o n  m i g h t
m e e t th e  r e q u i r e m e n ts  o f e q u i val e n c y (see Section  1 . 5).

A.22.7.3.1    An  e n g i n e e r i n g  e val u ati o n  s h o u l d  b e  p e r fo r m e d
wh e n e ve r  two -p h as e  fow i s  an ti c i p ate d .  T h e  o b j e c ti ve  o f th e
e n g i n e e r i n g e va l u a ti o n  d e te r m i n i n g  e m e r g e n c y ve n t r e q u i r e ‐

m e n ts  a n d  d e s i g n  o f th e  r e l i e f s ys te m  i s  to  p r o te c t ag ai n s t c ata‐
s tr o p h i c  fai l u r e  r e s u l ti n g  i n  u n ac c e p tab l e  r i s k to  p e r s o n s  o r  to
th e  fac i l i ty.  F ac to r s  th at s h o u l d  b e  i n c l u d e d  i n  th e  e val u a ti o n

ar e  as  fo l l o ws :

( 1 ) P r o p e r ti e s  o f th e  m ate r i a l s  i n c l u d i n g  e val u a te d  infuence
o f two -p h as e  fow a n d  th e r m al l y i n d u c e d  i n s tab i l i ty.  S e e

th e  fo l l o wi n g r e fe r e n c e s  fr o m  th e  D e s i gn  I n s ti tu te  fo r
E m e r ge n c y Re l i e f S ys te m s  o f th e  C e n te r  fo r  C h e m i c al

P r o c e s s  S afe ty/ Am e r i c an  I n s ti tu te  o f C h e m i c al  E n g i n e e r s :

( a) F i s h e r,  H .  G.  a n d  F o r r e s t,  H .  S . ,  “ P r o te c ti o n  o f S to r ‐
a ge  Tan ks  fr o m  Two -P h as e  F l o w D u e  to  F i r e  E x p o ‐
s u r e ”

( b ) H o u s e r,  J . ,  e t al ,  “ Ve n t S i z i n g fo r  F i r e  C o n s i d e r a‐
ti o n s :  E x te r n a l  F i r e  D u r ati o n ,  J a c ke te d  Ve s s e l s ,  an d
H e a t F l u x  Va r i a ti o n s  O wi n g  to  F u e l  C o n s u m p ti o n ”

( c ) Guidelines for Pressure Relief and Effuent Handling
Systems

( 2 ) Ra te  o f h e at i n p u t to  th e  tan k an d  c o n te n ts .  C o m p u te r
m o d e l s  s u c h  as  P L GS  ( s u p p o r te d  b y th e  U K H e al th  an d
S a fe ty E x e c u ti ve )  c an  b e  u s e fu l  i n  m a ki n g th e  a n al ys i s .

( 3 ) F i r e  d u r ati o n .  F o r  p o o l  fres  th i s  an al ys i s  c an  b e  b a s e d  o n
b u r n i n g  r ate  a n d  p o o l  d e p th .  C o m p u te r  p r o g r am s  c a n  b e
u s e fu l  i n  m aki n g  th i s  a n al ys i s .

A.22.7.3.3    T h e  fo r m u l a  s h o wn  i n  2 2 . 7 . 3 . 3  i s  b a s e d  o n  th e
fo l l o wi n g :

Q A= 21 000
0 82

,
.

( )

wh e r e :
Q = B tu / h r

A = ft2

A.22.7.3.6    T h e  p r o vi s i o n s  o f 2 2 . 7 . 3 . 6  a n d  2 2 . 7 . 3 . 7  ar e  b as e d
o n  fu l l -s c al e  te s ti n g th at d e m o n s tr a te d  th at e th yl  a l c o h o l  an d
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