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

N F PA®  c o d e s ,  s tan d ar d s ,  r e c o m m e n d e d  p r ac ti c e s ,  an d  g u i d e s  ( “ N F PA S tan d ar d s ” ) ,  o f wh i c h  th e  d o c u m e n t
c o n tai n e d  h e r e i n  i s  o n e ,  ar e  d e ve l o p e d  th r o u g h  a c o n s e n s u s  s tan d ar d s  d e ve l o p m e n t p r o c e s s  ap p r o ve d  b y th e
Am e r i c an  N ati o n al  S tan d ar d s  I n s ti tu te .  T h i s  p r o c e s s  b r i n g s  to g e th e r  vo l u n te e r s  r e p r e s e n ti n g  var i e d  vi e wp o i n ts
an d  i n te r e s ts  to  ac h i e ve  c o n s e n s u s  o n  fr e  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 c e r tifc ati o n  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  c e r tife r  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  fg u r e  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
fg u r e .  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 ,  fg u r e s ,  an d  tab l e s  th at ar e  n e w ar e  i n d i c ate d  wi th  an  N.

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

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

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

L aw an d  Re gu l ati o n s

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

C o p yri gh ts

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

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

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

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

F o r  m o r e  i n fo r m a ti o n  a b o u t N F PA,  vi s i t th e  N F PA we b s i te  at www. n fp a . o r g .  Al l  N F PA c o d e s  a n d  s ta n d ar d s  c a n  b e  vi e we d  a t
n o  c o s t at www. n fp a. o r g/ d o c i n fo .
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C o p yr i gh t ©  2 0 2 1  N ati o n al  F i r e  P r o te c ti o n  As s o c i a ti o n ® .  Al l  Ri g h ts  Re s e r ve d .

N FPA®  4 0 0

H az ard o u s  M ate ri al s  C o d e

2 0 2 2  E d i ti o n

T h i s  e d i ti o n  o f N F PA 4 0 0 ,  Hazardous Materials Code,  was  p r e p ar e d  b y th e  Te c h n i c al  C o m m i tte e  o n
H a z a r d o u s  C h e m i c a l s .  I t was  i s s u e d  b y th e  S ta n d ar d s  C o u n c i l  o n  M a r c h  1 8 ,  2 0 2 1 ,  wi th  a n  e ffe c ti ve
d ate  o f Ap r i l  8 ,  2 0 2 1 ,  an d  s u p e r s e d e s  al l  p r e vi o u s  e d i ti o n s .

T h i s  e d i ti o n  o f N F PA 4 0 0  wa s  a p p r o ve d  as  an  Am e r i c an  N ati o n a l  S tan d ar d  o n  Ap r i l  8 ,  2 0 2 1 .

O ri gi n  an d  D e ve l o p m e n t o f N FPA 4 0 0

F o r th e  fr s t e d i ti o n  o f N F PA 4 0 0 ,  fo u r  s e p a r ate  d o c u m e n ts  — N F PA 4 3 0 ,  N F PA 4 3 2 ,  N F PA 4 3 4 ,
an d  N F PA 4 9 0  — we r e  wi th d r awn  i n  2 0 1 0  an d  i n c l u d e d  i n  th e i r  e n ti r e ty i n  N F PA 4 0 0 .  T h i s  e d i ti o n
c o ve r e d  h az ar d o u s  m a te r i al  c a te g o r i e s  fo u n d  i n  b u i l d i n g an d  fr e  c o d e s  s u c h  as  c o r r o s i ve s ,
fa m m a b l e  s o l i d s ,  p yr o p h o r i c  s u b s ta n c e s ,  to x i c  an d  h i gh l y to x i c  m ate r i a l s ,  u n s ta b l e  m ate r i al s ,  a n d
wate r- r e ac ti ve  m ate r i a l s .  N F PA 4 0 0  al s o  i n c l u d e d  c o m p r e s s e d  g as e s  an d  c r yo g e n i c  fu i d s  b y e x tr a c ti n g
N F PA 5 5 ,  Compressed Gases and Cryogenic Fuels Code,  i n to  C h a p te r  2 1 .

T h e  c o d e  e s ta b l i s h e d  th e  n e e d  fo r  ad d i ti o n a l  fr e  p r o te c ti o n  b as e d  o n  q u a n ti ty l i m i ts  fo r  var i o u s
o c c u p an c i e s  u s i n g th e  m a x i m u m  a l l o wab l e  q u a n ti ty ( M AQ)  c o n c e p t.

I n  th e  2 0 1 3  e d i ti o n ,  th e  M AQ ta b l e s  i n  C h ap te r  5  we r e  u p d ate d  to  b e  c o n s i s te n t wi th  c h a n ge s  i n
fr e  a n d  b u i l d i n g c o d e s  an d  c o o r d i n ate d  wi th  r e q u i r e m e n ts  fo r  i n d u s tr i al  a n d  m e d i c a l  ga s e s  b as e d
o n  c h an g e s  to  N F PA 5 5 .  T h e  C o m m i tte e  u p d a te d  th e  ta b l e  e s ta b l i s h i n g  M AQ val u e s  fo r  h az ar d o u s
m a te r i al s  s to r e d  o r  u s e d  i n  o u td o o r  c o n tr o l  ar e as .  T h e  r e s u l ts  o f th e  F i r e  P r o te c ti o n  Re s e ar c h
F o u n d a ti o n  ( F P RF )  p r o j e c t,  “ O x i d i z e r  C l as s ifc ati o n  Re s e ar c h  P r o j e c t:  Te s ts  a n d  C r i te r i a, ”  we r e  u s e d
to  e s ta b l i s h  an  al te r n a ti ve  m e th o d  fo r  as s i g n i n g  c l as s ifc ati o n s  to  o x i d i z i n g s o l i d s .  To  a c c o m p l i s h  th a t,
th e  c o m m i tte e  m o d ife d  d efn i ti o n s  fo r  C l a s s  1 ,  C l a s s  2 ,  a n d  C l as s  3  o x i d i z e r s  b a s e d  o n  th e  te s t
p r o to c o l  an d  c r i te r i a p r e s e n te d  i n  th e  c o m p l e te l y r e vi s e d  An n e x  G .

T h e  o x i d i z e r  tab l e  i n  An n e x  G  was  u p d ate d  fo r  s p e c ifc  o x i d i z e r  s o l i d s  b a s e d  o n  th e  te s t r e s u l ts .
T h e  C o m m i tte e  a l s o  i n c o r p o r ate d  e d i ts  c o n s i s te n t wi th  th e  Manual of Style for NFPA Technical
Committee Documents.

T h e  2 0 1 6  e d i ti o n  i n c o r p o r ate d  a n u m b e r o f s i g n ifc a n t c h an g e s  to  th e  r e q u i r e m e n ts  fo r
am m o n i u m  n i tr ate  i n  C h a p te r  1 1 .  H i g h l i gh ts  i n c l u d e d  th e  a d d i ti o n  o f s p r i n kl e r  r e q u i r e m e n ts  fo r
e x i s ti n g  b u i l d i n gs  o f c o m b u s ti b l e  c o n s tr u c ti o n  a n d  c o n te n t,  th e  r e q u i r e m e n t fo r  n e w b u i l d i n g s  an d
s to r ag e  b i n s  to  b e  o f n o n c o m b u s ti b l e  c o n s tr u c ti o n ,  a n d  e m e r ge n c y p l a n n i n g  a n d  p u b l i c
n o tifc a ti o n / al e r t s ys te m s  fo r  b o th  n e w a n d  e x i s ti n g fac i l i ti e s .

Ad d i ti o n a l  c h an g e s  fu r th e r  p r o te c te d  a m m o n i u m  n i tr a te  fr o m  b e c o m i n g c o n ta m i n ate d  o r  fr o m
b e c o m i n g  m o l te n  an d  c o nfn e d ,  c o n d i ti o n s  th at c a n  l e ad  to  an  e x p l o s i o n  d u r i n g  fr e s  i n vo l vi n g
am m o n i u m  n i tr ate .  C l e a r  g u i d a n c e  fo r  e m e rg e n c y r e s p o n d e r s  o n  th e  c o n d i ti o n s  u n d e r  wh i c h
am m o n i u m  n i tr ate  c a n  e x p l o d e ,  wh e n  to  fg h t s u c h  fr e s ,  a n d  wh e n  to  e vac u a te  we r e  ad d e d  to  An n e x
E ,  wh i c h  al s o  i n c l u d e d  i n fo r m a ti o n  o n  th e  p r o p e r ti e s  an d  u s e s  o f a m m o n i u m  n i tr a te .  A n u m b e r  o f
o x i d i z e r s  we r e  r e c l as s ife d  i n  An n e x  G b a s e d  o n  wo r k p e r fo r m e d  u n d e r  th e  au s p i c e s  o f th e  F P RF.  I n
An n e x  F,  th e  ta b l e s  we r e  r e vi s e d  b a s e d  o n  n e w te s t d ata p r o vi d e d  b y th e  O r ga n i c  P e r o x i d e  P r o d u c e r s ’
S a fe ty D i vi s i o n  ( O P P S D )  o f th e  S o c i e ty o f th e  P l as ti c s  I n d u s tr y ( S P I ) .  Te r m i n o l o g y an d  c o n te n t
th r o u g h o u t th e  d o c u m e n t h ave  b e e n  m o d ife d  to  c o r r e l ate  wi th  O S H A’ s  r e vi s e d  Hazard
Communication Standard.  A n e w an n e x ,  An n e x  J ,  H az ar d o u s  M ate r i a l  D efn i ti o n s  C o m p a r i s o n  Tab l e ,
c o m p a r e d  th e  h a z a r d o u s  m ate r i a l s  d efn i ti o n s  i n  th e  n e w O S H A s ta n d ar d  wi th  th o s e  i n  N F PA 4 0 0 .
F i n a l l y,  th e  M AQ tab l e s  i n  C h a p te r  5  we r e  m o d ife d  to  r efe c t a c h an g e  i n  typ i c a l  c o n ta i n e r  s i z e s  fr o m
5 0  l b  to  5 5  l b  ( 2 2 . 7  kg  to  2 4 . 9  kg) .

I n  th e  2 0 1 9  e d i ti o n ,  m u l ti p l e  te r m s  r e l a ti n g to  a i s l e s  we r e  r e vi s e d  fo r  c o n s i s te n t u s e  th r o u gh o u t
th e  c o d e .  A m aj o r  r e vi s i o n  was  m ad e  to  th e  M AQ tab l e s  i n  C h a p te r  5  th at d e l e te d  m o s t o f th e
o c c u p an c y-s p e c ifc  ta b l e s  i n  an  e ffo r t to  c o n s o l i d ate  i n fo r m a ti o n  a n d  r e d u c e  r e p e ti ti o n .  M AQ va l u e s
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fo r  as s e m b l y,  e d u c a ti o n a l ,  d a y c ar e ,  h e al th  c ar e ,  am b u l ato r y h e a l th  c a r e ,  d e te n ti o n  an d  c o r r e c ti o n al ,  c e r tai n  r e s i d e n ti al ,  a n d
b u s i n e s s  o c c u p an c i e s  we r e  c o n s o l i d a te d ,  a n d  an n e x  m a te r i al  wa s  a d d e d  to  p r o vi d e  c l ar ifc a ti o n  o n  am o u n ts  n e e d e d  to  b e
s to r e d  wi th i n  a n d  o u ts i d e  o f c a b i n e ts  wh e n  al l o we d  to  h a ve  i n c r e a s e s  b as e d  o n  th e  tab l e  fo o tn o te s .  A n e w ta b l e  was  al s o  a d d e d
to  th e  c o d e  to  e x tr a c t c o m m o n  p ath  o f tr ave l  d i s ta n c e  l i m i ts  fr o m  N F PA 5 0 0 0 ® ,  Building Construction and Safety Code®.

F u r th e r  r e vi s i o n s  we r e  m ad e  to  th e  r e q u i r e m e n ts  fo r  am m o n i u m  n i tr ate  i n  C h a p te r  1 1 .  Te x t wa s  a d d e d  to  c l a r i fy wh i c h
s e c ti o n s  ap p l i e d  r e tr o a c ti ve l y,  a n d  l a n gu ag e  was  r e vi s e d  to  c l ar i fy th a t m o l te n  am m o n i u m  n i tr ate  n e e d s  to  b e  a b l e  to  fo w a way
fr o m  s to r ag e  a r e as  to  o p e n ,  u n c o nfn e d  ar e as  fr e e  fr o m  i n c o m p a ti b l e  m a te r i al s .  Re vi s i o n s  we r e  m ad e  to  th e  fr e  p r o te c ti o n
s ys te m  r e q u i r e m e n ts  s o  th a t a u to m a ti c  fr e  s p r i n kl e r  s ys te m s  ar e  n o t r e q u i r e d  i n  Typ e  I  o r  Typ e  I I  c o n s tr u c ti o n  b u i l d i n gs  u n l e s s
th e y al s o  h ave  c o m b u s ti b l e  c o n te n t.  Re q u i r e m e n ts  fo r  am m o n i u m  n i tr ate  s to r ag e  i n  r ai l c ar s  we r e  ad d e d  to  c o ve r  n o n –
tr an s p o r tati o n -r e g u l ate d  s to r a ge .

C l a s s  I I  o r g an i c  p e r o x i d e s  we r e  d i vi d e d  i n to  C l a s s  I I A a n d  C l as s  I I B  b as e d  o n  s m a l l -s c a l e  b u r n  r ate  d a ta  a n d  al i g n m e n t wi th
i n te r n ati o n al  c l a s s ifc ati o n s .  D efn i ti o n s  we r e  a d d e d ,  M AQ ta b l e s  we r e  u p d ate d  to  i n c l u d e  th e s e  two  c l a s s e s ,  an d  s o m e  o f th e
a s s i gn m e n ts  o f o r g an i c  p e r o x i d e  fo r m u l ati o n  c l a s s ifc a ti o n s  i n  An n e x  F  we r e  c h a n ge d  a c c o r d i n g l y.  C h a n ge s  we r e  m ad e  to  th e
r e q u i r e m e n ts  fo r  fr e  p r o te c ti o n  s ys te m s ,  a n d  to  r e m o ve  M AQs  fo r  s e g r e ga te d  s to r ag e  an d  c u to ff s to r ag e ,  s i n c e  th e s e  ar e
a d d r e s s e d  th r o u g h  th e  p r o te c ti o n  l e ve l  a n d  c o n tr o l  a r e a c o n c e p ts .

F i n al l y,  n e w a n n e x  m ate r i a l  was  ad d e d  to  s h o w a n  e x am p l e  o f a s to r a ge  l ayo u t i n  a  typ i c a l  s p r i n kl e r e d  war e h o u s e  s to r i n g
C l a s s  1  o x i d i z e r s .

F o r  th e  2 0 2 2  e d i ti o n ,  C h a p te r  1 4 ,  O r g an i c  P e r o x i d e  F o r m u l ati o n s ,  was  h e avi l y r e vi s e d  to  r efe c t c u r r e n t i n d u s tr y p r ac ti c e s ,
d efn i ti o n s  fo r  th e  o r g an i c  p e r o x i d e  c l as s ifc ati o n s  we r e  u p d ate d ,  an d  d efn i ti o n s  fo r  d o s i n g  ve s s e l  an d  p r o te c te d  s to r a ge  r o o m
we r e  a d d e d  to  s u p p l e m e n t th e  r e vi s i o n s .  C al c i u m  am m o n i u m  n i tr ate  c o m p l yi n g  wi th  s p e c ifc  m a n u fac tu r i n g  s p e c ifc ati o n s  h as
b e e n  e x e m p te d  fr o m  c o m p l yi n g wi th  th e  am m o n i u m  n i tr ate  c h a p te r,  a n d  a d efn i ti o n  fo r  c al c i u m  am m o n i u m  n i tr ate  was
a d d e d  to  a i d  i n  a p p l i c ati o n  o f th i s  e x e m p ti o n .  T h e  M AQ val u e s  fo r  C l a s s  3  o x i d i z e r s  i n  m e r c a n ti l e ,  s to r ag e ,  a n d  i n d u s tr i al
o c c u p an c i e s  we r e  i n c r e a s e d ,  a n d  te r m i n o l o gy fo r  i g n i ti b l e  (fam m ab l e  o r  c o m b u s ti b l e )  l i q u i d s  wa s  u p d a te d  th r o u g h o u t th e
c o d e  to  a l i gn  wi th  N F PA 3 0 .



C O M M I T T E E  P E RS O N N E L 4 0 0 - 3

2 0 2 2  E d i t i o n

Te c h n i c al  C o m m i tte e  o n  H az ard o u s  C h e m i c al s

Ro b e r t J .  J am e s ,  Chair
U L  L L C ,  I L  [ RT ]

Re p .  U L  L L C

J am e s  C .  B e l ke ,  U S  E n vi r o n m e n tal  P r o te c ti o n  Ag e n c y,  D C  [ E ]

E l i z ab e th  C .  B u c ,  F i r e  &  M ate r i a l s  Re s e a r c h  L ab o r ato r y,  L L C ,  M I
[ RT ]

M i c h ae l  C aro l an ,  D e k r a P r o c e s s  S a fe ty - C h i l wo r th  Te c h n o l o g y,  N J
[ RT ]
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Ki rk M i tc h e l l ,  Ki r k M i tc h e l l  &  As s o c i a te s ,  L L C ,  F L  [ M ]
Re p .  I s o c yan u r a te s  I n d u s tr y Ad h o c  C o m m i tte e

E uge n e  Y.  N gai ,  C h e m i c a l l y S p e a ki n g  L L C ,  N J  [ 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 ]
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Re p .  I n te r n a ti o n a l  As s o c i a ti o n  o f F i r e  F i g h te r s

J e n n i fe r S ai n ato ,  T h e  C e n te r  fo r  J e wi s h  H i s to r y,  N Y [ U ]
( VL  to  D o c u m e n t:  N F PA 4 0 )

J o h n  L o u i s  S c h u m ac h e r,  Ad va n c e d  E n g i n e e r i n g  I n ve s ti g a ti o n s ,  C O
[ S E ]

M i l to n  R.  S h e fte r,  M i l j o y E n t.  I n c o r p o r ate d ,  C A [ U ]
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( Al t.  to  P a u l  A.  I a c o b u c c i )
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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.
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1 3 . 5 Ge n e r a l  Re q u i r e m e n ts  fo r  U s e .  . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  6 0
1 3 . 6 I n d o o r  U s e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  6 1
1 3 . 7 O u td o o r  U s e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  6 1
1 3 . 8 H a n d l i n g .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  6 1

C h ap te r 1 4 O rgan i c  P e ro xi d e  Fo r m ul ati o n s  . . . . . . . . . . . . . . . . 4 0 0 –  6 1
1 4 . 1 Ge n e r a l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  6 1
1 4 . 2 Ge n e r a l  Re q u i r e m e n ts  fo r  S to r a g e .  . . . . . . . . . . . . . . . . . . . 4 0 0 –  6 1
1 4 . 3 I n d o o r  S to r a g e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  6 3
1 4 . 4 O u td o o r  S to r a g e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  6 6
1 4 . 5 Ge n e r a l  Re q u i r e m e n ts  fo r  U s e .  . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  6 7
1 4 . 6 I n d o o r  U s e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  6 8
1 4 . 7 O u td o o r  U s e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  6 8
1 4 . 8 H a n d l i n g .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  6 8

C h ap te r 1 5 O xi d i z e r S o l i d s  an d  L i q u i ds  . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  6 9
1 5 . 1 Ge n e r a l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  6 9
1 5 . 2 Ge n e r a l  Re q u i r e m e n ts  fo r  S to r a g e .  . . . . . . . . . . . . . . . . . . . 4 0 0 –  6 9
1 5 . 3 I n d o o r  S to r a g e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  7 0
1 5 . 4 O u td o o r  S to r a g e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  7 7
1 5 . 5 Ge n e r a l  Re q u i r e m e n ts  fo r  U s e .  . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  7 7
1 5 . 6 I n d o o r  U s e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  7 8
1 5 . 7 O u td o o r  U s e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  7 8
1 5 . 8 H a n d l i n g .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  7 8
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C h ap te r 1 6 Re s e r ve d  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  7 8

C h ap te r 1 7 P yro p h o ri c  S o l i d s  an d  L i q ui d s  . . . . . . . . . . . . . . . . . . . 4 0 0 –  7 8
1 7 . 1 Ge n e r a l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  7 8
1 7 . 2 Ge n e r a l  Re q u i r e m e n ts  fo r  S to r a g e .  . . . . . . . . . . . . . . . . . . . 4 0 0 –  7 8
1 7 . 3 I n d o o r  S to r a g e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  7 9
1 7 . 4 O u td o o r  S to r a g e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  7 9
1 7 . 5 Ge n e r a l  Re q u i r e m e n ts  fo r  U s e .  . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  7 9
1 7 . 6 I n d o o r  U s e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  7 9
1 7 . 7 O u td o o r  U s e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  7 9
1 7 . 8 H a n d l i n g .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  8 0

C h ap te r 1 8 To xi c  o r H i gh l y To xi c  S o l i d s  an d  L i q ui d s  . 4 0 0 –  8 0
1 8 . 1 Ge n e r a l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  8 0
1 8 . 2 Ge n e r a l  Re q u i r e m e n ts  fo r  S to r a g e .  . . . . . . . . . . . . . . . . . . . 4 0 0 –  8 0
1 8 . 3 I n d o o r  S to r a g e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  8 0
1 8 . 4 O u td o o r  S to r a g e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  8 0
1 8 . 5 Ge n e r a l  Re q u i r e m e n ts  fo r  U s e .  . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  8 0
1 8 . 6 I n d o o r  U s e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  8 1
1 8 . 7 O u td o o r  U s e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  8 1
1 8 . 8 H a n d l i n g .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  8 1

C h ap te r 1 9 U n s tab l e  ( Re ac ti ve )  S o l i ds  an d  L i q u i d s  . . . . 4 0 0 –  8 1
1 9 . 1 Ge n e r a l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  8 1
1 9 . 2 Ge n e r a l  Re q u i r e m e n ts  fo r  S to r a g e .  . . . . . . . . . . . . . . . . . . . 4 0 0 –  8 1
1 9 . 3 I n d o o r  S to r a g e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  8 2
1 9 . 4 O u td o o r  S to r a g e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  8 2
1 9 . 5 Ge n e r a l  Re q u i r e m e n ts  fo r  U s e .  . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  8 2
1 9 . 6 I n d o o r  U s e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  8 2
1 9 . 7 O u td o o r  U s e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  8 3
1 9 . 8 H a n d l i n g .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  8 3

C h ap te r 2 0 Wate r- Re ac ti ve  S o l i d s  an d  L i q u i d s  . . . . . . . . . . . . . 4 0 0 –  8 3
2 0 . 1 Ge n e r a l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  8 3
2 0 . 2 Ge n e r a l  Re q u i r e m e n ts  fo r  S to r a g e .  . . . . . . . . . . . . . . . . . . . 4 0 0 –  8 3
2 0 . 3 I n d o o r  S to r a g e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  8 3
2 0 . 4 O u td o o r  S to r a g e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  8 3
2 0 . 5 Ge n e r a l  Re q u i r e m e n ts  fo r  U s e .  . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  8 4
2 0 . 6 I n d o o r  U s e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  8 4
2 0 . 7 O u td o o r  U s e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  8 4
2 0 . 8 H a n d l i n g .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  8 5

C h ap te r 2 1 S to rage ,  U s e ,  an d  H an d l i n g o f
C o m p re s s e d  G as e s  an d  C r yo ge n i c  Fl u i ds  . 4 0 0 –  8 5

2 1 . 1 Ge n e r a l  P r o vi s i o n s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  8 5

2 1 . 2 B u i l d i n g - Re l a te d  C o n tr o l s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  8 5
2 1 . 3 C o m p r e s s e d  Ga s e s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  8 9
2 1 . 4 C r yo g e n i c  F l u i d s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  1 0 0
2 1 . 5 B u l k O x yg e n  S ys te m s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  1 0 7
2 1 . 6 H yd r o g e n  C o m p r e s s e d  Ga s  S ys te m s .  . . . . . . . . . . . . . . . . . . 4 0 0 –  1 0 7
2 1 . 7 B u l k L i q u efe d  H yd r o g e n  S ys te m s .  . . . . . . . . . . . . . . . . . . . . 4 0 0 –  1 0 7
2 1 . 8 Ga s  Ge n e r a ti o n  S ys te m s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  1 0 7
2 1 . 9 I n s u l a te d  L i q u i d  C a r b o n  D i o x i d e  S ys te m s .  . . . . . . . . 4 0 0 –  1 0 7
2 1 . 1 0 S to r ag e ,  H a n d l i n g ,  a n d  U s e  o f E th yl e n e  O x i d e

fo r  S te r i l i z a ti o n  a n d  F u m i g a ti o n .  . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  1 0 7
2 1 . 1 1 Ac e tyl e n e  C yl i n d e r  C h a r g i n g  P l a n ts .  . . . . . . . . . . . . . . . . . . 4 0 0 –  1 0 7
2 1 . 1 2 N i tr o u s  O x i d e  S ys te m s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  1 0 7
2 1 . 1 3 C r yo g e n i c  F l u i d  C e n tr a l  S u p p l y S ys te m s  fo r

H e al th  C a r e  F ac i l i ti e s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  1 0 7

An n e x  A E xp l an ato r y M ate ri al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  1 0 7

An n e x  B C h e m i c al  D ata . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  1 4 9

An n e x  C H az ard o us  M ate ri al s  M an age m e n t P l an s
an d  H az ard o u s  M ate ri al s  I n ve n to r y

S tate m e n ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  1 6 5

An n e x  D S e c uri ty I n fo r m ati o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  1 7 5

An n e x  E P ro p e r ti e s  an d  U s e s  o f Am m o n i um
N i trate  an d  Fi re - Fi gh ti n g P ro c e d u re s  . . . . . . . . 4 0 0 –  1 7 6

An n e x  F Typ i c al  O rgan i c  P e ro x i de  Fo r m u l ati o n s  . . . 4 0 0 –  1 7 9

An n e x  G O xi d i z e rs  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  1 9 6

An n e x  H C o m p re s s e d  G as e s  an d  C r yo ge n i c  Fl u i ds  . 4 0 0 –  2 0 9

An n e x  I E m e rge n c y Re s p o n s e  G u i d e l i n e  . . . . . . . . . . . . . . . . 4 0 0 –  2 1 0

An n e x  J H az ard o us  M ate ri al  D efn i ti o n s
C o m p ari s o n  Tab l e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  2 1 7

An n e x  K S am p l e  O rd i n an c e  fo r Ado p ti n g
N FPA 4 0 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  2 3 5

An n e x  L I n fo r m ati o n al  Re fe re n c e s  . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  2 3 5

I n d e x  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 0 –  2 4 0
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IMPORTANT NOTE: This NFPA document is made available for
use subject to important notices and legal disclaimers.  These notices
and disclaimers appear in all publications containing this document
and may be found under the heading “Important Notices and
Disclaimers Concerning NFPA Standards. ” They can also be viewed
at www. nfpa. org/disclaimers or obtained on request from NFPA.

UPDATES,  ALERTS,  AND FUTURE EDITIONS: New editions of
NFPA codes,  standards,  recommended practices,  and guides (i. e. ,
NFPA Standards)  are released on scheduled revision cycles.  This
edition may be superseded by a later one,  or it may be amended
outside of its scheduled revision cycle through the issuance of Tenta‐
tive Interim Amendments (TIAs) .  An offcial NFPA Standard at any
point in time consists of the current edition of the document,  together
with all TIAs and Errata in effect.  To verify that this document is the
current edition or to determine if it has been amended by TIAs or
Errata,  please consult the National Fire Codes® Subscription Service

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

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

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

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

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

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

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

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 *  Ap p l i c ab i l i ty.    T h i s  c o d e  s h al l  a p p l y to  th e  s to r a ge ,  u s e ,
an d  h an d l i n g o f th e  fo l l o wi n g  h a z a r d o u s  m ate r i a l s  i n  al l  o c c u ‐

p an c i e s  an d  fa c i l i ti e s :

( 1 ) Am m o n i u m  n i tr ate  s o l i d s  a n d  l i q u i d s
( 2 ) C o r r o s i ve  s o l i d s  a n d  l i q u i d s
( 3 ) F l am m ab l e  s o l i d s
( 4 ) O r g an i c  p e r o x i d e  fo r m u l a ti o n s
( 5 ) O x i d i z e r  — s o l i d s  a n d  l i q u i d s
( 6 ) P yr o p h o r i c  s o l i d s  an d  l i q u i d s
( 7 ) To x i c  a n d  h i g h l y to x i c  s o l i d s  a n d  l i q u i d s
( 8 ) U n s ta b l e  ( r e ac ti ve )  s o l i d s  an d  l i q u i d s
( 9 ) Wate r-r e a c ti ve  s o l i d s  a n d  l i q u i d s

( 1 0 ) * C o m p r e s s e d  g as e s  a n d  c r yo g e n i c  fu i d s  a s  i n c l u d e d
wi th i n  th e  c o n te x t o f N F PA 5 5

1 . 1 . 1 . 1  O c c u p an c i e s .    U n l e s s  o th e r wi s e  s p e c ife d  i n  th i s  c o d e ,
a l l  o c c u p a n c y d efn i ti o n s  a n d  c l as s ifc ati o n s  s h a l l  b e  i n  ac c o r d ‐

an c e  wi th  th e  b u i l d i n g c o d e .

1 . 1 . 1 . 2  M ul ti p l e  H az ard s .    H az ar d o u s  m ate r i a l s  th at ar e  c l as s i ‐
fe d  i n  m o r e  th a n  o n e  h az ar d  c ate g o r y,  as  s e t fo r th  i n

S e c ti o n  4 . 1 ,  s h a l l  c o n fo r m  to  th e  c o d e  r e q u i r e m e n ts  fo r  e a c h
h a z a r d  c ate go r y.

1 . 1 . 2  E x e m p ti o n s .

1 . 1 . 2 . 1    T h e  q u an ti ty an d  ar r a n ge m e n t l i m i ts  i n  th i s  c o d e  s h a l l
n o t ap p l y to  fa c i l i ti e s  th at u s e  a m m o n i u m  p e r c h l o r ate  i n  th e

c o m m e r c i al  m a n u fac tu r e  o f l a r ge - s c a l e  r o c ke t m o to r s .

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

( 1 ) S to r ag e  o r  u s e  o f h az ar d o u s  m ate r i a l s  fo r  i n d i vi d u al  u s e
o n  th e  p r e m i s e s  o f o n e - an d  two -fam i l y d we l l i n gs

( 2 ) E x p l o s i ve s  o r  b l a s ti n g  ag e n ts ,  wh i c h  ar e  r e gu l ate d  b y
N F PA 4 9 5 ,  a n d  fr e wo r ks

( 3 ) Re fr i g e r an ts  a n d  r e fr i g e r an t o i l  c o n tai n e d  wi th i n  c l o s e d -
c yc l e  r e fr i g e r ati o n  s ys te m s  c o m p l yi n g  wi th  th e  fr e  c o d e

an d  th e  m e c h a n i c al  c o d e  a d o p te d  b y th e  j u r i s d i c ti o n
( 4 ) H i gh -h a z a r d  c o n te n ts  s to r e d  o r  u s e d  i n  fa r m  b u i l d i n g s

o r  s i m i l a r  o c c u p a n c i e s  an d  i n  r e m o te  l o c ati o n s  fo r  o n -
p r e m i s e s  a gr i c u l tu r a l  u s e

( 5 ) C o r r o s i ve  m ate r i a l s  i n  s tati o n ar y b a tte r i e s  u ti l i z e d  fo r
fac i l i ty e m e r g e n c y p o we r  o r  u n i n te r r u p te d  p o we r  s u p p l y,
o r  s i m i l ar  p u r p o s e s ,  i n  a c c o r d an c e  wi th  N F PA 1

( 6 ) Ae r o s o l s  c o m p l yi n g wi th  N F PA 3 0 B
( 7 ) C o r r o s i ve  m ate r i a l s  d i s p l a ye d  i n  o r i g i n a l  p a c kag i n g  i n

m e r c a n ti l e  o c c u p an c i e s  an d  i n te n d e d  fo r  p e r s o n a l  o r
h o u s e h o l d  u s e  o r  as  b u i l d i n g  m ate r i al s

( 8 ) I g n i ti b l e  (fa 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  h avi n g  n o
o th e r  p h ys i c a l  o r  h e a l th  h a z a r d  p r o p e r ti e s  c o ve r e d  b y
th i s  c o d e

( 9 ) O r g an i c  p e r o x i d e  fo r m u l ati o n s  th a t a r e  c ap a b l e  o f d e to ‐
n ati o n  a s  m an u fa c tu r e d  o r  wh e n  u n p ac kag e d  o r  i n
au th o r i z e d  s h i p p i n g  c o n tai n e r s  u n d e r  c o n d i ti o n s  o f fr e

e x p o s u r e ,  wh e n  s to r e d ,  m a n u fac tu r e d ,  o r  u s e d  i n
a c c o r d an c e  wi th  N F PA 4 9 5

( 1 0 ) C o m b u s ti b l e  m e tal s ,  as  d efn e d  i n  N F PA 4 8 4
( 1 1 ) L P - Gas  c o m p l yi n g  wi th  N F PA 5 8  o r  N F PA 5 9
( 1 2 ) Wh e r e  a p p r o ve d ,  m ate r i al s  th at h ave  b e e n  s ati s fa c to r i l y

d e m o n s tr ate d  n o t to  p r e s e n t a  p o te n ti a l  d a n ge r  to
p u b l i c  h e a l th ,  s afe ty,  o r  we l far e ,  b a s e d  u p o n  th e  q u an ti ty
o r  c o n d i ti o n  o f s to r ag e

( 1 3 ) T h e  o ff-s i te  tr an s p o r tati o n  o f h az ar d o u s  m ate r i a l s  wh e n
i n  ac c o r d an c e  wi th  D e p ar tm e n t o f Tr a n s p o r ta ti o n
( D O T )  r e g u l a ti o n s

( 1 4 ) C e l l u l o s e  n i tr ate  fl m  c o m p l yi n g wi th  N F PA 4 0

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 ,  u s e ,  an d  h an d l i n g  o f

h az ar d o u s  m ate r i a l s  as  l i s te d  i n  1 . 1 . 1 .

1 . 3  Ap p l i c ati o n .    Ad m i n i s tr a ti ve ,  o p e r ati o n al ,  an d  m ai n te ‐
n an c e  p r o vi s i o n s  o f th i s  c o d e  s h al l  ap p l y to  th e  fo l l o wi n g :

( 1 ) C o n d i ti o n s  an d  o p e r a ti o n s  ar i s i n g  a fte r  th e  ad o p ti o n  o f
th e  c o d e

( 2 ) E x i s ti n g  c o n d i ti o n s  a n d  o p e r ati o n s

1 . 3 . 1  C o nfi c ts .

1 . 3 . 1 . 1    Wh e r e  r e q u i r e m e n ts  b e twe e n  th i s  c o d e  an d  a r e fe r ‐
e n c e d  N F PA d o c u m e n t d i ffe r,  th e  r e q u i r e m e n ts  o f th i s  c o d e
s h a l l  a p p l y.

1 . 3 . 1 . 2    Wh e r e  a  c o nfi c t b e twe e n  a  ge n e r a l  r e q u i r e m e n t o f
th i s  c o d e  an d  a s p e c ifc  r e q u i r e m e n t o f th i s  c o d e  e x i s ts ,  th e

s p e c ifc  r e q u i r e m e n t s h al l  ap p l y.
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1 . 3 . 2  M ul ti p l e  O c c u p an c i e s .    Wh e r e  two  o r  m o r e  c l a s s e s  o f
o c c u p an c y o c c u r  i n  th e  s a m e  b u i l d i n g  o r  s tr u c tu r e  an d  ar e  s o
i n te r m i n gl e d  th a t s e p ar a te  s a fe g u a r d s  a r e  i m p r ac ti c ab l e ,  m e a n s
o f e g r e s s  fa c i l i ti e s ,  c o n s tr u c ti o n ,  p r o te c ti o n ,  an d  o th e r  s a fe ‐
gu ar d s  s h al l  c o m p l y wi th  th e  m o s t r e s tr i c ti ve  fr e  s afe ty r e q u i r e ‐
m e n ts  o f th e  o c c u p a n c i e s  i n vo l ve d .

1 . 3 . 3  Ve h i c l e s  an d  M ari n e  Ve s s e l s .    Ve h i c l e s ,  m ar i n e  ve s s e l s ,  o r
o th e r  s i m i l ar  c o n ve yan c e s ,  wh e r e  i n  fx e d  l o c a ti o n s  an d  o c c u ‐
p i e d  as  b u i l d i n g s ,  a s  d e s c r i b e d  b y S e c ti o n  1 1 . 6  o f N F PA 101
s h a l l  b e  tr e ate d  as  b u i l d i n gs  an d  c o m p l y wi th  th i s  c o d e .

1 . 3 . 4  B u i l d i n gs .

1 . 3 . 4 . 1    B u i l d i n g s  p e r m i tte d  fo r  c o n s tr u c ti o n  a fte r  th e  a d o p ‐
ti o n  o f th i s  c o d e  s h al l  c o m p l y wi th  th e  p r o vi s i o n s  s tate d  h e r e i n
fo r  n e w b u i l d i n gs .

1 . 3 . 4 . 2    Re p a i r s ,  r e n o va ti o n s ,  a l te r ati o n s ,  r e c o n s tr u c ti o n ,
c h a n ge  o f o c c u p an c y,  a n d  a d d i ti o n s  to  b u i l d i n gs  s h a l l  c o n fo r m
wi th  N F PA 101  an d  th e  b u i l d i n g  c o d e .

1 . 3 . 4 . 3    N e wl y i n tr o d u c e d  e q u i p m e n t,  m ate r i al s ,  an d  o p e r a‐
ti o n s  r e g u l ate d  b y th i s  c o d e  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
fo r  n e w c o n s tr u c ti o n  o r  p r o c e s s e s .

1 . 3 . 5  S e ve rab i l i ty.    I f an y p r o vi s i o n  o f th i s  c o d e  o r  th e  ap p l i c a‐
ti o n  th e r e o f to  an y p e r s o n  o r  c i r c u m s tan c e  i s  h e l d  i n va l i d ,  th e
r e m a i n d e r  o f th e  c o d e  a n d  th e  ap p l i c a ti o n  o f s u c h  p r o vi s i o n  to
o th e r  p e r s o n s  o r  c i r c u m s ta n c e s  s h al l  n o t b e  affe c te d  th e r e b y.

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  r efe c t 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  ac c e p tab 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  s p e c ife d ,  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 ati 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
s p e c ife d ,  th 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  r e tr o ac ti ve .

1 . 4 . 2    I n  th o s e  c as e s  wh e r e  th e  au th o r i ty h a vi n g j u r i s d i c ti o n
( AH J )  d e te r m i n e s  th a t th e  e x i s ti n g c o n d i ti o n  p r e s e n ts  an  u n a c ‐
c e p ta b l e  d e g r e e  o f r i s k,  th e  AH J  s h al l  b e  p e r m i tte d  to  a p p l y
r e tr o ac ti ve l y an y p o r ti o n s  o f th i s  c o d e  d e e m e d  ap p r o p r i ate .

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  m o d ife d  i f th e i r  ap p l i c ati o n  wo u l d  b e  i m p r a c ‐
ti c a l  i n  th e  j u d g m e n t o f th e  AH J ,  an d  o n l y wh e r e  i t i s  e vi d e n t
th at a r e as o n ab l e  d e gr e e  o f s a fe ty i s  p r o vi d e d .

1 . 5  E q u i 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 gth ,  fr e  r e s i s ta n c e ,  e ffe c ti ve n e s s ,  d u r ab 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 .

1 . 5 . 1    Te c h n i c al  d o c u m e n ta ti o n  s h al l  b e  s u b m i tte d  to  th e  AH J
to  d e m o n s tr a te  e q u i va l e n c y.

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

1 . 5 . 3  Al te r n ati ve s .    T h e  s p e c ifc  r e q u i r e m e n ts  o f th i s  c o d e
s h a l l  b e  p e r m i tte d  to  b e  al te r e d  b y th e  AH J  to  p e r m i t al te r n a‐
ti ve  m e th o d s  th a t wi l l  s e c u r e  e q u i va l e n t fr e  s afe ty,  b u t i n  n o
c a s e  s h al l  th e  al te r n a ti ve  a ffo r d  l e s s  fr e  s a fe ty th a n ,  i n  th e  j u d g‐
m e n t o f th e  AH J ,  th at wh i c h  wo u l d  b e  p r o vi d e d  b y c o m p l i a n c e
wi th  th e  p r o vi s i o n s  c o n tai n e d  i n  th i s  c o d e .

1 . 5 . 4  M o d ifc ati o n s .    T h e  AH J  s h al l  b e  a u th o r i z e d  to  m o d i fy
a n y o f th e  p r o vi s i o n s  o f th i s  c o d e  u p o n  ap p l i c a ti o n  i n  wr i ti n g

b y th e  o wn e r,  a l e s s e e ,  o r  a d u l y au th o r i z e d  r e p r e s e n tati ve
wh e r e  th e r e  ar e  p r ac ti c al  d i ffc u l ti e s  i n  c ar r yi n g o u t th e  p r o vi ‐

s i o n s  o f th e  c o d e ,  p r o vi d e d  th a t th e  i n te n t o f th e  c o d e  i s  m e t,
p u b l i c  s a fe ty i s  s e c u r e d ,  a n d  s u b s ta n ti al  j u s ti c e  i s  d o n e .

1 . 5 . 5    B u i l d i n g s  wi th  e q u i val e n c y,  al te r n a ti ve s ,  o r  m o d ifc a ti o n s
ap p r o ve d  b y th e  AH J  s h a l l  b e  c o n s i d e r e d  a s  c o n fo r m i n g  wi th
th i s  c o d e .

1 . 5 . 6    E ac h  ap p l i c ati o n  fo r  a n  al te r n a ti ve  fr e  p r o te c ti o n
fe a tu r e  s h a l l  b e  fl e d  wi th  th e  AH J  an d  s h a l l  b e  ac c o m p an i e d  b y

s u c h  e vi d e n c e ,  l e tte r s ,  s tate m e n ts ,  r e s u l ts  o f te s ts ,  o r  o th e r
s u p p o r ti n g  i n fo r m a ti o n  a s  r e q u i r e d  to  j u s ti fy th e  r e q u e s t.

1 . 5 . 7    T h e  AH J  s h al l  ke e p  a r e c o r d  o f th e  ac ti o n s  o n  th e  a p p l i ‐
c a ti o n s  s p e c ife d  i n  1 . 5 . 6 ,  an d  a  s i g n e d  c o p y o f th e  AH J ’ s  d e c i ‐

s i o n  s h al l  b e  p r o vi d e d  fo r  th e  ap p l i c an t.

1 . 5 . 8  Ap p ro val .    T h e  AH J  s h a l l  a p p r o ve  a l te r n ati ve  c o n s tr u c ‐
ti o n  s ys te m s ,  m ate r i a l s ,  o r  m e th o d s  o f d e s i gn  wh e n  i t i s  s u b s tan ‐
ti a te d  th a t th e  p r o p o s e d  al te r n a ti ve  p r o vi d e s  a n  e q u i val e n t l e ve l
o f p r o te c ti o n  o f th i s  c o d e .

1 . 5 . 9  Te s ts .

1 . 5 . 9 . 1    Wh e r e  th e r e  i s  i n s u ffc i e n t e vi d e n c e  o f 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 ,  o r  wh e r e  th e r e  i s  e vi d e n c e

th a t an y m ate r i a l  o r  m e th o d  o f c o n s tr u c ti o n  d o e s  n o t c o n fo r m
to  th e  r e q u i r e m e n ts  o f th i s  c o d e ,  o r  wh e r e  th e r e  i s  i n s u ffc i e n t
e vi d e n c e  to  s u b s tan ti a te  c l ai m s  fo r  al te r n a ti ve  c o n s tr u c ti o n

s ys te m s ,  m ate r i a l s ,  o r  m e th o d s  o f c o n s tr u c ti o n ,  th e  AH J  s h a l l
b e  p e r m i tte d  to  r e q u i r e  te s ts  fo r  p r o o f o f c o m p l i an c e  at th e
e x p e n s e  o f th e  o wn e r  o r  th e  o wn e r ’ s  ag e n t.

1 . 5 . 9 . 2    Te s t m e th o d s  s h a l l  b e  a s  s p e c ife d  b y th i s  c o d e  fo r  th e
m a te r i al  i n  q u e s ti o n .

1 . 5 . 9 . 3    I f n o  a p p r o p r i ate  te s t m e th o d s  ar e  s p e c ife d  i n  th i s
c o d e ,  th e  AH J  s h al l  b e  a u th o r i z e d  to  a c c e p t an  a p p l i c ab l e  te s t

p r o c e d u r e  fr o m  a n o th e r  r e c o g n i z e d  s o u r c e .

1 . 5 . 9 . 4    C o p i e s  o f th e  r e s u l ts  o f a l l  te s ts  s p e c ife d  i n  1 . 5 . 9 . 2  an d
1 . 5 . 9 . 3  s h a l l  b e  r e ta i n e d  i n  ac c o r d a n c e  wi th  l o c al  AH J  gu i d ‐

a n c e .

1 . 6  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  fr s t 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 ) ,  fo l l o we d  b y I n te r n a‐
ti o n a l  S ys te m  ( S I )  o f 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 a l l  b e  ac c e p tab l e  fo r  s ati 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 a s u r e m e n ts  i n  th i s  c o d e  ar 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.
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1 . 7  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  AH J  d e s i g n ate d  b y th e  go ve r n i n g  a u th o r i ty.
S e e  An n e x  K fo r  s am p l e  wo r d i n g  fo r  e n ab l i n g  l e gi s l ati o n .

1 . 8 *  P e r m i ts .    P e r m i ts  an d  th e  p e r m i t p r o c e s s  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 N F PA 1 .

1 . 8 . 1  P l an s  an d  S p e c ifc ati o n s .

1 . 8 . 1 . 1    T h e  AH J  s h al l  h a ve  th e  a u th o r i ty to  r e q u i r e  p l a n s  an d
s p e c ifc ati o n s  to  e n s u r e  c o m p l i a n c e  wi th  ap p l i c a b l e  c o d e s  an d
s tan d ar d s .

1 . 8 . 1 . 2    I n fo r m a ti o n  th at i s  i d e n tife d  b y th e  o wn e r  as  c o nf‐
d e n ti al  s h a l l  n o t b e  m ad e  p ar t o f th e  p u b l i c  r e c o r d .

1 . 8 . 2  S to p  Wo rk o r E vac u ati o n .

1 . 8 . 2 . 1    T h e  AH J  s h al l  h ave  th e  a u th o r i ty to  o r d e r  an  o p e r a ti o n
o r  u s e  s to p p e d  an d  th e  i m m e d i ate  e vac u ati o n  o f an y o c c u p i e d
b u i l d i n g  o r  ar e a  wh e n  s u c h  b u i l d i n g  o r  ar e a  h as  h az ar d o u s
c o n d i ti o n s  th at p r e s e n t i m m i n e n t d an g e r.

1 . 8 . 2 . 2    Wh e n e ve r  a n y wo r k i s  b e i n g  d o n e  c o n tr ar y to  p r o vi ‐
s i o n s  o f th i s  c o d e ,  th e  AH J  i s  h e r e b y a u th o r i z e d  to  o r d e r  s u c h
wo r k s to p p e d .

1 . 8 . 2 . 3    T h e  wo r k s p e c ife d  i n  1 . 8 . 2 . 2  s h a l l  i m m e d i ate l y s to p
u n ti l  au th o r i z e d  b y th e  AH J  to  p r o c e e d .

1 . 9  Fac i l i ty C l o s u re .

1 . 9 . 1    Wh e r e  r e q u i r e d  b y th e  AH J ,  n o  fac i l i ty s to r i n g h a z a r d o u s
m a te r i al s  l i s te d  i n  1 . 1 . 1  s h al l  c l o s e  o r  ab an d o n  a n  e n ti r e  s to r ag e
fac i l i ty wi th o u t n o ti fyi n g  th e  AH J  a t l e a s t 3 0  d ays  p r i o r  to  th e
s c h e d u l e d  c l o s i n g.

1 . 9 . 2    T h e  AH J  s h al l  b e  p e r m i tte d  to  r e d u c e  th e  3 0 - d ay p e r i o d
s p e c ife d  i n  1 . 9 . 1  wh e n  th e r e  a r e  s p e c i al  c i r c u m s tan c e s  r e q u i r ‐
i n g  s u c h  r e d u c ti o n .

1 . 9 . 3  Fac i l i ti e s  O u t o f S e r vi c e .

1 . 9 . 3 . 1  Fac i l i ti e s  Te m p o rari l y O ut o f S e r vi c e .    F a c i l i ti e s  th at
ar e  te m p o r ar i l y o u t o f s e r vi c e  s h al l  c o n ti n u e  to  m ai n tai n  a
p e r m i t a n d  b e  m o n i to r e d  a n d  i n s p e c te d .

1 . 9 . 3 . 2  Fac i l i ti e s  P e r m an e n tl y O u t o f S e r vi c e .    F ac i l i ti e s  fo r
wh i c h  a p e r m i t i s  n o t ke p t c u r r e n t o r  th a t a r e  n o t m o n i to r e d
an d  i n s p e c te d  o n  a r e g u l a r  b a s i s  s h a l l  b e  d e e m e d  to  b e  p e r m a‐
n e n tl y o u t o f s e r vi c e  an d  s h a l l  b e  c l o s e d  i n  ac c o r d an c e  wi th
1 . 9 . 4 . 1  th r o u gh  1 . 9 . 4 . 2 .

1 . 9 . 4  C l o s u re  P l an .

1 . 9 . 4 . 1    Wh e r e  r e q u i r e d  b y th e  AH J ,  th e  p e r m i t h o l d e r  o r
ap p l i c a n t s h al l  s u b m i t a  c l o s u r e  p l a n  to  th e  fr e  d e p ar tm e n t to
te r m i n a te  s to r a ge ,  d i s p e n s i n g ,  h an d l i n g ,  o r  u s e  o f h az ar d o u s
m a te r i al s  a t l e a s t 3 0  d a ys  p r i o r  to  fa c i l i ty c l o s u r e .

1 . 9 . 4 . 2    T h e  p l an  s h al l  d e m o n s tr ate  th a t h a z a r d o u s  m ate r i al s
th a t we r e  s to r e d ,  d i s p e n s e d ,  h an d l e d ,  o r  u s e d  i n  th e  fac i l i ty
h a ve  b e e n  tr an s p o r te d ,  d i s p o s e d  o f,  o r  r e u s e d  i n  a  m an n e r  th a t
e l i m i n ate s  th e  n e e d  fo r  fu r th e r  m ai n te n a n c e  an d  an y th r e at to
p u b l i c  h e al th  an d  s a fe ty.

1 . 1 0  E m e rge n c y P l an n i n g.

1 . 1 0 . 1  E m e rge n c y Ac ti o n  P l an .    An  e m e r ge n c y a c ti o n  p l a n ,
c o n s i s te n t wi th  th e  avai l a b l e  e q u i p m e n t 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  to  r e s p o n d  to  fr e  an d  o th e r  e m e r g e n c i e s  i n  ac c o r d ‐
an c e  wi th  r e q u i r e m e n ts  s e t fo r th  i n  N F PA 1 .

1 . 1 0 . 2  Ac ti vati o n .    T h e  fac i l i ty r e s p o n s i b l e  fo r  an  u n au th o r ‐
i z e d  r e l e as e  s h al l  ac ti va te  th e  e m e r g e n c y ac ti o n  e l e m e n t o f th e
H a z a r d o u s  M a te r i al s  M a n ag e m e n t P l an .

1 . 1 1  H az ard o u s  M ate ri al s  M an age m e n t P l an  ( H M M P ) .

1 . 1 1 . 1 *    Wh e n  r e q u i r e d  b y th e  AH J ,  n e w o r  e x i s ti n g fa c i l i ti e s
th a t s to r e ,  u s e ,  o r  h a n d l e  h az ar d o u s  m ate r i a l s  c o ve r e d  b y th i s

c o d e  i n  am o u n ts  ab o ve  th e  M AQ s p e c ife d  i n  5 . 2 . 1 . 2  th r o u gh
5 . 2 . 1 . 5  a n d  5 . 4 . 1 . 2  s h a l l  s u b m i t a h az ar d o u s  m a te r i al s  m an a ge ‐
m e n t p l an  ( H M M P )  to  th e  AH J .

1 . 1 1 . 2    T h e  H M M P  s h al l  b e  r e vi e we d  an d  u p d ate d  as  fo l l o ws :

( 1 ) An n u al l y
( 2 ) Wh e n  th e  fa c i l i ty i s  m o d ife d
( 3 ) Wh e n  h a z a r d o u s  m ate r i a l s  r e p r e s e n ti n g  a  n e w h az ar d

c a te g o r y n o t p r e vi o u s l y a d d r e s s e d  ar e  s to r e d ,  u s e d ,  o r
h a n d l e d  i n  th e  fac i l i ty

1 . 1 1 . 3    T h e  H M M P  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
C h ap te r  6 .

1 . 1 2 *  H az ard o u s  M ate ri al s  I n ve n to r y S tate m e n t ( H M I S ) .

1 . 1 2 . 1    Wh e n  r e q u i r e d  b y th e  AH J ,  a h az ar d o u s  m a te r i al s
i n ve n to r y s tate m e n t ( H M I S )  s h al l  b e  c o m p l e te d  an d  s u b m i tte d

to  th e  AH J .

1 . 1 2 . 2    T h e  H M I S  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  i n
N F PA 1 .

1 . 1 3  P l an  Re vi e w.

1 . 1 3 . 1    Wh e r e  r e q u i r e d  b y th e  AH J  fo r  n e w c o n s tr u c ti o n ,
m o d ifc ati o n ,  o r  r e h ab i l i tati o n ,  c o n s tr u c ti o n  d o c u m e n ts  an d

s h o p  d r awi n gs  s h a l l  b e  s u b m i tte d ,  r e vi e we d ,  an d  a p p r o ve d
p r i o r  to  th e  s tar t o f s u c h  wo r k as  p r o vi d e d  i n  S e c ti o n  1 . 1 3 .

1 . 1 3 . 2    T h e  ap p l i c a n t s h a l l  b e  r e s p o n s i b l e  fo r  e n s u r i n g  th at th e
fo l l o wi n g  c o n d i ti o n s  a r e  m e t:

( 1 ) T h e  c o n s tr u c ti o n  d o c u m e n ts  i n c l u d e  al l  o f th e  fr e
p r o te c ti o n  r e q u i r e m e n ts .

( 2 ) T h e  s h o p  d r awi n gs  ar e  c o r r e c t a n d  i n  c o m p l i a n c e  wi th
th e  ap p l i c ab l e  c o d e s  an d  s tan d ar d s .

( 3 ) T h e  c o n tr a c to r  m ai n ta i n s  an  ap p r o ve d  s e t o f c o n s tr u c ti o n
d o c u m e n ts  o n -s i te .

1 . 1 3 . 3    I t s h al l  b e  th e  r e s p o n s i b i l i ty o f th e  AH J  to  p r o m u l ga te
r u l e s  th at c o ve r  th e  fo l l o wi n g :

( 1 ) C r i te r i a  to  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 . 1 3
( 2 ) Re vi e w o f d o c u m e n ts  an d  c o n s tr u c ti o n  d o c u m e n ts  wi th i n

e s tab l i s h e d  ti m e  fr am e s  fo r  th e  p u r p o s e  o f a c c e p ta n c e  o r
p r o vi d i n g  r e as o n s  fo r  n o n a c c e p ta n c e

1 . 1 3 . 4    Re vi e w a n d  a p p r o val  b y th e  AH J  s h al l  n o t r e l i e ve  th e
a p p l i c a n t o f th e  r e s p o n s i b i l i ty o f c o m p l i an c e  wi th  th i s  c o d e .

1 . 1 3 . 5    Wh e n  r e q u i r e d  b y th e  AH J ,  r e vi s e d  c o n s tr u c ti o n  d o c u ‐
m e n ts  o r  s h o p  d r a wi n g s  s h a l l  b e  p r e p ar e d  a n d  s u b m i tte d  fo r

r e vi e w an d  a p p r o val  to  i l l u s tr ate  c o r r e c ti o n s  o r  m o d ifc ati o n s
n e c e s s i tate d  b y fe l d  c o n d i ti o n s  o r  o th e r  r e vi s i o n s  to  ap p r o ve d

p l a n s .

1 . 1 4  Te c h n i c al  As s i s tan c e .

1 . 1 4 . 1    T h e  AH J  s h al l  b e  p e r m i tte d ,  u p o n  p r i o r  wr i tte n  n o tif‐
c a ti o n  to  th e  a p p l i c a n t,  b u i l d i n g  o wn e r,  o r  o wn e r ’ s  ag e n t,  to

r e q u i r e  a  r e vi e w b y an  i n d e p e n d e n t th i r d  p a r ty wi th  e x p e r ti s e
i n  th e  m atte r  to  b e  r e vi e we d  at th e  s u b m i tte r ’ s  e x p e n s e .
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1 . 1 4 . 2    T h e  i n d e p e n d e n t r e vi e we r  s h a l l  p r o vi d e  a n  e val u a ti o n
an d  r e c o m m e n d  n e c e s s ar y c h a n ge s  to  th e  p r o p o s e d  d e s i g n ,
o p e r ati o n ,  p r o c e s s ,  o r  n e w te c h n o l o gy to  th e  AH J .

1 . 1 4 . 3    T h e  AH J  s h a l l  b e  a u th o r i z e d  to  r e q u i r e  d e s i gn  s u b m i t‐
ta l s  to  b e ar  th e  s tam p  o f a  p r o fe s s i o n al  e n gi n e e r.

1 . 1 4 . 4    T h e  AH J  s h a l l  m a ke  th e  fn a l  d e te r m i n a ti o n  as  to
wh e th e r  th e  p r o vi s i o n s  o f th i s  c o d e  h ave  b e e n  m e t.

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

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

2 . 2  N FPA P 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 atte r ym ar c h  P ar 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 1  e d i ti o n .
N F PA 2 ,  Hydrogen Technologies Code,  2 0 2 0  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 3 ,  Standard for the Installation of Sprinkler Systems,  2 0 2 2

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 3 0 ,  Flammable and Combustible Liquids Code,  2 0 2 1

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

ucts,  2 0 1 9  e d i ti o n .
N F PA 4 0 ,  Standard for the Storage and Handling of Cellulose

Nitrate Film,  2 0 1 9  e d i ti o n .
N F PA 4 5 ,  Standard on Fire Protection for Laboratories Using Chem‐

icals,  2 0 1 9  e d i ti o n .
N F PA 5 1 ,  Standard for the Design and Installation of Oxygen–Fuel

Gas Systems for Welding,  Cutting,  and Allied Processes,  2 0 1 8  e d i ti o n .
N F PA 5 1 B ,  Standard for Fire Prevention During Welding,  Cutting,

and Other Hot Work,  2 0 1 9  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 5 8 ,  Liquefed Petroleum Gas Code,  2 0 2 0  e d i ti o n .
N F PA 5 9 ,  Utility LP-Gas Plant Code,  2 0 2 1  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 1 9  e d i ti o n .
N F PA 6 8 ,  Standard on Explosion Protection by Defagration Vent‐

ing,  2 0 1 8  e d i ti o n .
N F PA 6 9 ,  Standard on Explosion Prevention Systems,  2 0 1 9

e d i ti o n .
NFPA 70®,  National Electrical Code®,  2 0 2 0  e d i ti o n .

NFPA 72®,  National Fire Alarm and Signaling Code®,  2 0 2 2
e d i ti o n .

N F PA 9 9 ,  Health Care Facilities Code,  2 0 2 1  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 1 1 0 ,  Standard for Emergency and Standby Power Systems,

2 0 2 2  e d i ti o n .
N F PA 2 5 9 ,  Standard Test Method for Potential Heat of Building

Materials,  2 0 1 8  e d i ti o n .
N F PA 3 1 8 ,  Standard for the Protection of Semiconductor Fabrica‐

tion Facilities,  2 0 2 2  e d i ti o n .
N F PA 4 8 4 ,  Standard for Combustible Metals,  2 0 2 2  e d i ti o n .
N F PA 4 9 5 ,  Explosive Materials Code,  2 0 1 8  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 1 8  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 8 0 ,  Standard for the Installation of Lightning Protection
Systems,  2 0 2 0  e d i ti o n .

N F PA 8 0 1 ,  Standard for Fire Protection for Facilities Handling
Radioactive Materials,  2 0 2 0  e d i ti o n .

NFPA 5000®,  Building Construction and Safety Code®,  2 0 2 1
e d i ti o n .

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

2 . 3 . 1  AS C 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 C i vi l  E n g i n e e r s ,
1 8 0 1  Al e x a n d e r  B e l l  D r i ve ,  Re s to n ,  VA 2 0 1 9 1 -4 4 0 0 .

AS C E / S E I  7 ,  Minimum Design Loads for Building and Other
Structures,  2 0 1 6 .

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 an 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  A1 3 . 1 ,  Scheme for the Identifcation of Piping Systems,
2 0 1 5 .

AS M E  B 3 1 . 3 ,  Process Piping,  2 0 1 8 .

Boiler and Pressure Vessel Code,  2 0 1 9 .

2 . 3 . 3  AS S 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 S an i tar y E n g i ‐
n e e r i n g,  1 8 9 2 7  H i c ko r y C r e e k D r i ve ,  S u i te  2 2 0 ,  M o ke n a,  I L
6 0 4 4 8 .

AN S I / AS S E / I AP M O  6 0 1 5 ,  Bulk Medical Gas Systems Installers,
2 0 1 8 .

2 . 3 . 4  AS T M  P ub l i c ati o n s .    AS T M  I n te r n ati o n al ,  1 0 0  B ar r
H a r b o r  D r i ve ,  P. O .  B o x  C 7 0 0 ,  We s t C o n s h o h o c ke n ,  PA

1 9 4 2 8 - 2 9 5 9 .

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

AS T M  D 8 6 ,  Standard Test Method for Distillation of Petroleum
Products at Atmospheric Pressure,  2 0 1 8 .

AS T M  D 9 3 ,  Standard Test Methods for Flash Point by Pensky-
Martens Closed Cup Tester,  2 0 1 8 .

AS T M  D 3 2 3 ,  Standard Test Method for Vapor Pressure of Petro‐
leum Products (Reid Method),  2 0 1 5 a.

AS T M  D 3 2 7 8 ,  Standard Test Methods for Flash Point of Liquids by
Small Scale Closed-Cup Apparatus,  1 9 9 6  ( r e ap p r o ve d  2 0 1 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.

AS T M  E 8 4 ,  Standard Test Method for Surface Burning Character‐
istics of Building Materials,  2 0 1 9 b .

AS T M  E 1 3 6 ,  Standard Test Method for Behavior of Materials in a
Vertical Tube Furnace at 750°C,  2 0 1 9 .

AS T M  E 6 8 1 ,  Standard Test Method for Concentration Limits of
Flammability of Chemicals (Vapors and Gases),  2 0 0 9 ,  r e ap p r o ve d

2 0 1 5 .

AS T M  E 1 5 9 1 ,  Standard Guide for Obtaining Data for Determinis‐
tic Fire Models,  2 0 1 3 .
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AS T M  E 2 6 5 2 ,  Standard Test Method for Behavior of Materials in
a Tube Furnace with a Cone-Shaped Airfow Stabilizer,  at 750°C,
2 0 1 8 .

Δ 2 . 3 . 5  C G A P u b l i c ati o n s .    C o m p r e s s e d  Gas  As s o c i a ti o n ,  1 4 5 0 1
G e o r g e  C a r te r  Wa y,  S u i te  1 0 3 ,  C h an ti l l y,  VA 2 0 1 5 1 .

C GA C -7 ,  Guide to Classifcation and Labeling of Compressed
Gases,  2 0 1 4 .

AN S I / C G A G-1 3 ,  Storage and Handling of Silane and Silane
Mixtures,  2 0 1 6 .

AN S I / C GA M -1 ,  Standard for Medical Gas Supply Systems at
Health Care Facilities,  2 0 1 8 .

C GA P -1 ,  Safe Handling of Compressed Gases in Containers,  2 0 1 5 .

AN S I / C G A P -1 8 ,  Standard for Bulk Inert Gas Systems,  2 0 1 3 .

C GA P -2 0 ,  Standard for the Classifcation of Toxic Gas Mixtures,
2 0 1 7 .

C GA P -2 3 ,  Standard for Categorizing Gas Mixtures Containing
Flammable and Nonfammable Components,  2 0 1 5 .

C GA S - 1 . 1 ,  Pressure Relief Device Standards — Part 1  — Cylinders
for Compressed Gases,  2 0 1 9 .

C GA S -1 . 2 ,  Pressure Relief Device Standards — Part 2 — Cargo
and Portable Tanks for Compressed Gases,  2 0 1 9 .

C GA S -1 . 3 ,  Pressure Relief Device Standards — Part 3 — Station‐
ary Storage Containers for Compressed Gases,  2 0 0 8 .

C GA V-6 ,  Standard Bulk Refrigerated Liquid Transfer Connec‐
tions,  2 0 1 4 .

N 2 . 3 . 6  C TA P ub l i c ati o n s .    C an a d i a n  Tr an s p o r tati o n  Ag e n c y,
Qu e e n ' s  P r i n te r,  O ttawa ,  O n ta r i o ,  C an a d a .  ( Ava i l ab l e  fr o m  th e

C an a d i a n  C o m m u n i c ati o n s  Gr o u p  P u b l i c ati o n  C e n tr e ,  O r d e r ‐
i n g D e p ar tm e n t,  O ttawa ,  C an a d a K1 A 0 S 9 . )

Transportation of Dangerous Goods Regulations.

2 . 3 . 7  I AP M O  P ub l i c ati o n s .    I n te r n a ti o n al  As s o c i ati o n  o f
P l u m b i n g an d  M e c h an i c a l  O ffc i al s ,  4 7 5 5  E .  P h i l a d e l p h i a
S tre e t,  O n ta r i o ,  C A 9 1 7 6 1 .

Uniform Mechanical Code,  2 0 1 8 .

2 . 3 . 8  I M E  P u b l i c ati o n s .    I n s ti tu te  o f M ake r s  o f E x p l o s i ve s ,
1 2 1 2  N e w Yo r k Ave n u e ,  N W,  S u i te  6 5 0 ,  Wa s h i n g to n ,  D C  2 0 0 0 5 .

I M E  S L P  2 ,  “ Am e r i c a n  Ta b l e  o f D i s tan c e s  ( AT D ) , ”  J u n e  1 9 9 1
( i n c o r p o r ate s  c h a n ge s  th r o u gh  Ap r i l  2 0 1 7 ) .

2 . 3 . 9  I S O  P u b l i c ati o n s .    I n te r n ati o n a l  O r g an i z ati o n  fo r  S tan d ‐
a r d i z a ti o n ,  I S O  C e n tr al  S e c r e tar i a t,  B I B C  I I ,  C h e m i n  d e  B l an ‐

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

I S O  1 0 1 5 6 ,  Gas Cylinders — Gases and gas mixtures — Determi‐
nation of fre potential and oxidizing ability for the selection of cylinder
valve outlets,  2 0 1 7 .

I S O  1 0 2 9 8 ,  Determination of toxicity of a gas or gas mixture,  2 0 1 8 .

2 . 3 . 1 0  T C  P u b l i c ati o n s .    Tr an s p o r t C an ad a,  3 3 0  S p ar ks  S tr e e t,
O tta wa,  O N  K1 A 0 N 5 ,  C an a d a .

Canadian Ministry of Transport Regulations.

Δ 2 . 3 . 1 1  U N  P u b l i c ati o n s .    U n i te d  N a ti o n s  P u b l i c ati o n s ,  S al e s
an d  M ar ke ti n g  S e c ti o n ,  Ro o m  D C 2 -8 5 3 ,  D e p t.  I 0 0 4 ,  N e w Yo r k,

N Y 1 0 0 1 7 .

Manual of Tests and Criteria,  Part II,  6 th  e d i ti o n ,  2 0 1 5 .

Δ 2 . 3 . 1 2  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
Pfn gs te n  Ro a d ,  N o r th b r o o k,  I L  6 0 0 6 2 -2 0 9 6 .

U L  7 2 3 ,  Test for Surface Burning Characteristics of Building Mate‐
rials,  2 0 1 8 .

2 . 3 . 1 3  U . S .  G o ve r n m e n t P u b l i c ati o n s .    U . S .  Go ve r n m e n t
P u b l i s h i n g  O ffc e ,  7 3 2  N o r th  C a p i to l  S tr e e t,  N W,  Was h i n gto n ,

D C  2 0 4 0 1 -0 0 0 1 .

Resource Conservation and Recovery Act (RCRA),  1 9 7 6 .

T i tl e  1 8 ,  U n i te d  S ta te s  C o d e ,  P ar t 4 0 ,  “ I m p o r ta ti o n ,  M a n u ‐
fa c tu r e ,  D i s tr i b u ti o n  a n d  S to r ag e  o f E x p l o s i ve  M ate r i al s . ”

T i tl e  2 1 ,  C o d e  o f F e d e r al  Re g u l ati o n s ,  P ar t 2 1 0 ,  “ C u r r e n t
G o o d  M a n u fac tu r i n g  P r a c ti c e  i n  M an u fac tu r i n g,  P r o c e s s i n g ,

P ac kag i n g ,  o r  H o l d i n g o f D r u gs ;  Ge n e r al . ”

T i tl e  2 1 ,  C o d e  o f F e d e r al  Re g u l ati o n s ,  P ar t 2 1 1 ,  “ C u r r e n t
Go o d  M an u fa c tu r i n g  P r ac ti c e  fo r  P o s i tr o n  E m i s s i o n  To m o g r a‐

p h y D r u gs . ”

T i tl e  2 9 ,  C o d e  o f F e d e r al  Re g u l ati o n s ,  P a r t 1 9 1 0 . 1 0 0 0 ,  “ Ai r
C o n ta m i n an ts . ”

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 ts  1 0 0 –1 9 9 ,  “ P i p e ‐
l i n e  a n d  H az ar d o u s  M ate r i a l s ,  S a fe ty Ad m i n i s tr ati o n ,  D e p a r t‐

m e n t o f Tr an s p o r tati o n . ”

T i tl e  4 9 ,  C o d e  o f F e d e r a l  Re g u l ati o n s ,  P a r t 1 7 3 ,  “ S h i p p e r s  —
Ge n e r al  Re q u i r e m e n ts  fo r  S h i p m e n ts  a n d  P a c kag i n g s . ”

2 . 3 . 1 4  O th e r P ub l i c ati o n s .

Merriam-Webster’s Collegiate Dictionary,  1 1 th  e d i ti o n ,  M e r r i am -
We b s te r  I n c . ,  S p r i n gfe l d ,  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 3 0 ,  Flammable and Combustible Liquids Code,  2 0 2 1

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

ucts,  2 0 1 9  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 5 8 ,  Liquefed Petroleum Gas Code,  2 0 2 0  e d i ti o n .
N F PA 6 8 ,  Standard on Explosion Protection by Defagration Vent‐

ing,  2 0 1 8  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 1 8 ,  Standard for the Protection of Semiconductor Fabrica‐

tion Facilities,  2 0 2 1  e d i ti o n .
N F PA 4 9 5 ,  Explosive Materials Code,  2 0 1 8  e d i ti o n .
N F PA 6 5 2 ,  Standard on the Fundamentals of Combustible Dust,

2 0 1 9  e d i ti o n .
N F PA 1 1 4 1 ,  Standard for Fire Protection Infrastructure for Land

Development in Wildland,  Rural,  and Suburban Areas,  2 0 1 7  e d i ti o n .
NFPA 5000®,  Building Construction and Safety Code®,  2 0 2 1

e d i ti o n .
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C h ap te r 3    D efn i ti o n s

3 . 1 *  G e n e ral .    T h e  d efn i ti o n s  c o n ta i n e d  i n  th i s  c h ap te r  s h a l l
ap p l y to  th e  te r m s  u s e d  i n  th i s  c o d e .  Wh e r e  te r m s  ar e  n o t
d efn e d  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

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

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

3 . 2  N FPA O ffc i al  D efn i ti o n s .

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 r ga n i z ati o n ,
o ffc e ,  o r  i n d i vi d u a l  re 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 ard ,  o r  fo r  ap p r o vi n g e q u i p m e n t,  m ate r i a l s ,
an  i n s tal l ati o n ,  o r  a  p r o c e d u r e .

3 . 2 . 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 a t i s  s u i ta b l e  fo r

a d o p ti o n  i n to  l aw i n d e p e n d e n tl y o f o th e r  c o d e s  a n d  s ta n 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 a l s  to  wh i c h  h as  b e e n
a ttac h e d  a l ab e l ,  s ym b o l ,  o r  o th e r  i d e n ti fyi n g  m a r k o f an  o r g an ‐

i z ati o n  th at i s  a c c e p ta b l e  to  th e  au th o r i ty h a vi n g j u r i s d i c ti o n
an d  c o n c e r n e d  wi th  p r o d u c t e va l u ati o n ,  th at m ai n ta i n s  p e r i ‐

o d i c  i n s p e c ti o n  o f p ro d u c ti o n  o f l ab e l e d  e q u i p m e n t o r  m ate r i ‐
al s ,  an d  b y wh o s e  l ab e l i n g th e  m an u fa c tu r e r  i n d i c ate s
c o m p l i a n c e  wi th  ap p r o p r i a te  s tan d ar d s  o r  p e r fo r m a n c e  i n  a

s p e c ife d  m an n e r.

3 . 2 . 5 *  L i s te d .    E q u i p m e n t,  m a te r i al s ,  o r  s e r vi c e s  i n c l u d e d  i n  a
l i s t p u b l i s h e d  b y an  o r g an i z a ti o n  th a t i s  a c c e p ta b l e  to  th e

au th o r i ty h avi n g  j u r i s d i c ti o n  a n d  c o n c e r n e d  wi th  e va l u ati o n  o f
p r o d u c ts  o r  s e r vi c e s ,  th at m ai n ta i n s  p e r i o d i c  i n s p e c ti o n  o f

p r o d u c ti o n  o f l i s te d  e q u i p m e n t o r  m ate r i a l s  o r  p e r i o d i c  e val u a‐
ti o n  o f s e r vi c e s ,  a n d  wh o s e  l i s ti n g  s ta te s  th at e i th e r  th e  e q u i p ‐
m e n t,  m ate r i a l ,  o r s e r vi c e  m e e ts  ap p r o p r i ate  d e s i gn a te d

s tan d ar d s  o r  h a s  b e e n  te s te d  a n d  fo u n d  s u i tab l e  fo r  a s p e c ife d
p u r p o s e .

3 . 2 . 6  S h al l .    I n d i c ate s  a m an d a to r y r e q u i r e m e n t.

3 . 2 . 7  S h o u l d .    I n d i c a te s  a  r e c o m m e n d a ti o n  o r  th a t wh i c h  i s
ad vi s e d  b u t n o t r e q u i r e d .

3 . 3  G e n e ral  D efn i ti o n s .

3 . 3 . 1 *  Ab s o l u te  P re s s u re  [ G as ] .    P r e s s u r e  b a s e d  o n  a z e r o
r e fe r e n c e  p o i n t,  th e  p e r fe c t va c u u m .  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 2 *  Ac c e s s  Ai s l e .    L i m i te d -wi d th  s p ac e s  u s e d  to  m o ve
b e twe e n  s to r a ge  p i l e s .

3 . 3 . 3 *  Ai s l e .    A c l e ar  a r e a b e twe e n  th e  fac e s  o f two  s to r a ge
p i l e s  o r  th e  fac e s  o f two  s to r ag e  r ac ks  p r o vi d i n g  a c c e s s  to  th e
s to r ag e  wi th  m a te r i al -h an d l i n g  e q u i p m e n t.

3 . 3 . 4  Are a.

3 . 3 . 4 . 1  Control Area.    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 o r
o u td o o r  ar e a wi th i n  wh i c h  h az ar d o u s  m a te r i al s  a r e  al l o we d

to  b e  s to r e d ,  d i s p e n s e d ,  u s e d ,  o r  h an d l e d  i n  q u an ti ti e s  n o t
e x c e e d i n g th e  M AQ.

Δ 3 . 3 . 4 . 2  Indoor Area [Gas].    An  ar e a  th at i s  wi th i n  a b u i l d i n g
o r  s tr u c tu r e  h avi n g  o ve rh e a d  c o ve r,  o th e r  th an  a  s tr u c tu r e

q u al i fyi n g a s  “ we ath e r  p r o te c ti o n . ”  [ 5 5 ,  2 0 2 0 ]  (See also
3. 3. 4. 4,  Outdoor Area. )

3 . 3 . 4 . 3  Organic Peroxide Storage Area.    An  a r e a u s e d  fo r  th e
s to r ag e  o f o r ga n i c  p e r o x i d e  fo r m u l ati o n s .

3 . 3 . 4 . 4  Outdoor Area [Gas].    An  a r e a th at i s  n o t an  i n d o o r
a r e a.  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 4 . 5  Outdoor Control Area.    An  o u td o o r  a r e a wi th i n  wh i c h
h az ar d o u s  m a te r i al s  a r e  al l o we d  to  b e  s to r e d ,  d i s p e n s e d ,

u s e d ,  o r  h a n d l e d  i n  q u an ti ti e s  n o t e x c e e d i n g  th e  M AQ.

3 . 3 . 5  AS M E .    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 .  [ 5 8 ,
2 0 2 0 ]

3 . 3 . 6  AS T M  [ G as ] .    Am e r i c an  S o c i e ty fo r  Te s ti n g an d  M ate r i ‐
al s ,  n o w kn o wn  as  “ AS T M  I n te r n ati o n al . ”  [ 5 5 ,  2 0 2 0 ]

Δ 3 . 3 . 7  B as e m e n t.    An y s to r y o f a b u i l d i n g  wh o l l y o r  p a r tl y b e l o w
gr a d e  p l an e  th a t i s  n o t c o n s i d e r e d  th e  fr s t s to r y a b o ve  g r ad e

p l a n e .  [ 5 0 0 0 ,  2 0 2 1 ]

N 3 . 3 . 8  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 0 ,  2 0 2 1 ]

3 . 3 . 9  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.  [ 1 01 ,  2 0 2 1 ]

3 . 3 . 1 0  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
a d o p te d  b y th e  j u r i s d i c ti o n .

3 . 3 . 1 1  B u l k Am m o n i um  N i trate .    L ar g e  q u a n ti ti e s  o f a m m o ‐
n i u m  n i tr ate  s o l i d s  i n  th e  fo r m  o f a p i l e ,  n o t d i vi d e d  i n to  p ar ts

o r  p ac ka ge d  i n to  s e p a r ate  u n i ts .

3 . 3 . 1 2 *  B u l k  H yd ro ge n  C o m p re s s e d  G as  S ys te m .    A ga s e o u s
h yd r o g e n  ( GH 2 )  s ys te m  wi th  a s to r a ge  c a p a c i ty o f m o r e  th a n

5 0 0 0  s c f ( 1 4 1 . 6  N m 3 )  o f c o m p r e s s e d  h yd r o g e n  g as .  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 1 3 *  B u l k  I n e r t G as  S ys te m .    An  as s e m b l y o f e q u i p m e n t,
th at c o n s i s ts  o f,  b u t i s  n o t l i m i te d  to ,  s to r a ge  c o n tai n e r s ,  p r e s ‐
s u r e  r e gu l a to r s ,  p r e s s u r e  r e l i e f d e vi c e s ,  vap o r i z e r s ,  m an i fo l d s ,

an d  p i p i n g,  wi th  a s to r a ge  c ap ac i ty o f m o r e  th an  2 0 , 0 0 0  s c f
( 5 6 6  m 3 )  o f i n e r t g as ,  i n c l u d i n g  u n c o n n e c te d  r e s e r ve s  o n  h an d

at th e  s i te ,  a n d  th a t te r m i n ate s  at th e  s o u r c e  val ve .  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 1 4 *  B u l k  L i q u efe d  H yd ro ge n  S ys te m  [ G as ] .    A l i q u efe d
h yd r o g e n  ( L H 2 )  s ys te m  wi th  a s to r a ge  c a p ac i ty o f m o r e  th an

3 9 . 7  ga l  ( 1 5 0  L )  o f l i q u efe d  h yd r o ge n .  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 1 5 *  B u l k  O x yge n  S ys te m .    An  as s e m b l y o f e q u i p m e n t,
s u c h  as  o x yge n  s to r ag e  c o n tai n e r s ,  p r e s s u r e  r e gu l ato r s ,  p r e s ‐

s u r e  r e l i e f d e vi c e s ,  va p o r i z e r s ,  m an i fo l d s ,  a n d  i n te r c o n n e c ti n g
p i p i n g ,  th at h as  a s to r ag e  c a p ac i ty o f m o r e  th a n  2 0 , 0 0 0  s c f
( 5 6 6  m 3 )  o f o x yge n  an d  th at te r m i n a te s  at th e  s o u r c e  va l ve .
[ 5 5 ,  2 0 2 0 ]

N 3 . 3 . 1 6 *  C al c i u m  Am m o n i u m  N i trate  ( C AN ) .    A d r y fe r ti l i z e r
p r i l l  o r  g r an u l e  p r e p ar e d  as  a  h o m o g e n e o u s  m i x tu r e  th a t
c o n tai n s  as  i ts  e s s e n ti a l  i n g r e d i e n ts  o n l y a m m o n i u m  n i tr ate  a n d
c a l c i u m  c ar b o n ate  ( e . g. ,  l i m e s to n e )  an d / o r  m a gn e s i u m  c a r b o ‐

n ate  a n d  c a l c i u m  c a r b o n a te  ( e . g. ,  d o l o m i te )  u n i fo r m l y i n te g r a‐
te d  th r o u g h o u t e a c h  p r i l l  o r  g r an u l e .

3 . 3 . 1 7  C FR.    T h e  C o d e  o f F e d e r al  Re gu l a ti o n s  o f th e  U n i te d
S tate s  Go ve r n m e n t.  [ 1 ,  2 0 2 1 ]

3 . 3 . 1 8  C G A [ G as ] .    C o m p r e s s e d  G as  As s o c i ati o n .  [ 1 ,  2 0 2 1 ]

3 . 3 . 1 9  C o m b u s ti b l e .    A s u b s tan c e  th at wi l l  b u r n .
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3 . 3 . 2 0 *  C o m b u s ti b l e  D u s t.    A fn e l y d i vi d e d  c o m b u s ti b l e
p ar ti c u l ate  s o l i d  th at p r e s e n ts  a  fas h -fr e  h a z a r d  o r  e x p l o s i o n
h az ar d  wh e n  s u s p e n d e d  i n  a i r  o r  th e  p r o c e s s -s p e c ifc  o x i d i z i n g
m e d i u m  o ve r  a  r a n ge  o f c o n c e n tr a ti o n s .  [ 6 5 2 ,  2 0 2 1 ]

Δ 3 . 3 . 2 1  C o m b u s ti b l e  L i q ui d .    An  i g n i ti b l e  l i q u i d  th at i s  c l as s i ‐
fe d  as  a  C l a s s  I I  o r  C l as s  I I I  l i q u i d .  (See 4. 9. 2 and 4. 9. 3).  [ 3 0 ,
2 0 2 1 ]

3 . 3 . 2 2 *  C o m p re s s e d  G as  S ys te m .    An  as s e m b l y o f e q u i p m e n t
d e s i g n e d  to  c o n ta i n ,  d i s tr i b u te ,  o r  tr an s p o r t c o m p r e s s e d  g as e s .
[ 3 1 8 ,  2 0 2 2 ]

3 . 3 . 2 3  C o n tai n e r.    A c o n ta i n m e n t d e vi c e  i n c l u d i n g ,  b u t n o t
l i m i te d  to ,  c yl i n d e r s ,  tan ks ,  i n te r m e d i ate  b u l k c o n tai n e r s ,  p r e s ‐
s u r e  ve s s e l s ,  d r u m s ,  c ar b o ys ,  c a n s ,  b o ttl e s ,  b o x e s ,  b ag s ,  b i n s ,
an d  p o r tab l e  ta n ks  th at var y i n  s h ap e ,  s i z e ,  an d  m ate r i al  o f
c o n s tr u c ti o n  a n d  ar e  u s e d  fo r  h o l d i n g ,  s to r i n g,  an d  tr a n s p o r t‐
i n g h a z a r d o u s  m ate r i al s  c o ve r e d  b y th i s  c o d e .

3 . 3 . 2 3 . 1  ASME Container.    A c o n tai n e r  c o n s tr u c te d  i n
ac c o r d an c e  wi th  th e  AS M E  Boiler and Pressure Vessel Code.

3 . 3 . 2 3 . 2 *  Container [Ignitible (Flammable or Combustible)
Liquid].    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 ate  b u l k
c o n tai n e r s .  [ 3 0 ,  2 0 2 1 ]

3 . 3 . 2 3 . 3  Closed Container [Ignitible (Flammable or Combusti‐
ble)  Liquid].    A c o n ta i n e r  a s  h e r e i n  d efn e d ,  s o  s e a l e d  b y

m e a n s  o f a l i d  o r  o th e r  d e vi c e  th a t n e i th e r  l i q u i d  n o r  vap o r
wi l l  e s c a p e  fr o m  i t at o r d i n a r y te m p e r a tu r e s .  [ 3 0 ,  2 0 2 1 ]

3 . 3 . 2 3 . 4  Combustible Containers.    C o n ta i n e r s  th at i n c l u d e
p ap e r  b a gs ,  fb e r  d r u m s ,  p l a s ti c  c o n ta i n e r s ,  a n d  wo o d e n  o r
fb e r  b o x e s  o r  b a r r e l s ,  a s  we l l  a s  n o n c o m b u s ti b l e  c o n tai n e r s

h a vi n g r e m o vab l e  c o m b u s ti b l e  l i n e r s  o r  p ac ki n g,  an d
n o n c o m b u s ti b l e  c o n tai n e r s  h a vi n g c o m b u s ti b l e  o ve r p a c ks .

3 . 3 . 2 3 . 5  Cylinder Containment Vessel [Gas].    S e e  3 . 3 . 2 9

3 . 3 . 2 3 . 6  Noncombustible Containers.    C o n ta i n e r s  c o n s tr u c te d
o f gl as s  o r  m e ta l  th a t c an  b e  c o a te d  wi th  a  p o l ym e r i c  m a te ‐
r i al  n o  m o r e  th an  1 ∕3 2  i n .  ( 2  m i l s )  i n  th i c kn e s s .

3 . 3 . 2 3 . 7 *  Nonmetallic Container [Solid,  Ignitible (Flammable or
Combustible)  Liquid].    A c o n ta i n e r  as  d efn e d  i n  3 . 3 . 2 3

c o n s tr u c te d  o f g l a s s ,  p l a s ti c ,  fb e r,  o r  a m ate r i a l  o th e r  th an
m e tal .  [ 3 0 ,  2 0 2 1 ]

3 . 3 . 2 3 . 8  Overpack Container.    A c l o s e d  c o n tai n e r  i n te n d e d
to  e n c ap s u l a te  an d  c o n tai n  a l e aki n g  o r  d am ag e d  l i q u i d  o r

s o l i d  m ate r i a l  c o n tai n e r  th e r e b y p r e ve n ti n g th e  r e l e a s e  o f
l i q u i d s ,  s o l i d s ,  o r  vap o r s  an d  i s  m ad e  o f th e  s a m e  m a te r i al  o r
s i m i l a r l y p r o te c ti ve  m ate r i al  as  th e  l e aki n g  o r  d am ag e d

c o n tai n e r.

3 . 3 . 2 3 . 9  Storage Tank [Ignitible (Flammable or Combustible)
Liquid].    An y ve s s e l  h a vi n g a l i q u i d  c a p a c i ty th a t e x c e e d s

6 0  ga l  ( 2 3 0  L ) ,  i s  i n te n d e d  fo r  fx e d  i n s tal l ati 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 0 ,  2 0 2 1 ]

3 . 3 . 2 3 . 9 . 1 *  Stationary Tank [Gas].    A p a c kag i n g  d e s i g n e d
p r i m a r i l y fo r  s ta ti o n ar y i n s ta l l a ti o n s  n o t i n te n d e d  fo r  l o ad ‐

i n g,  u n l o ad i n g,  o r  atta c h m e n t to  a  tr an s p o r t ve h i c l e  as  p a r t
o f i ts  n o r m al  o p e r ati o n  i n  th e  p r o c e s s  o f u s e .  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 2 3 . 1 0  Aboveground Tank [Ignitible (Flammable or Combus‐
tible)  Liquid].    A s to rag e  tan k th at i s  i n s tal l e d  ab o ve  g r ad e ,

a t g r ad e ,  o r  b e l o w gr ad e  wi th o u t b ac kfl l .  [ 3 0 ,  2 0 2 1 ]

3 . 3 . 2 3 . 1 0 . 1 *  Atmospheric Tank [Ignitible (Flammable or
Combustible)  Liquid].    A s to r a ge  ta n k th at h as  b e e n  d e s i gn e d

to  o p e r a te  a t p r e s s u r e s  fr o m  a tm 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 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  a t th e  to p  o f th e  ta n k.  [ 3 0 ,  2 0 2 1 ]

3 . 3 . 2 3 . 1 0 . 2  Secondary Containment Tank [Ignitible (Flammable
or Combustible)  Liquid].    A tan k th a t h a s  a n  i n n e r  an d  o u te r

wal l  wi th  a n  i n te r s ti ti a l  s p ac e  ( an n u l u s )  b e twe e n  th e  wal l s
a n d  th at h a s  a  m e a n s  o f m o n i to r i n g  th e  i n te r s ti ti a l  s p a c e  fo r

a l e a k.  [ 3 0 ,  2 0 2 1 ]

3 . 3 . 2 3 . 1 1 *  Portable Tank [Ignitible (Flammable or Combusti‐
ble)  Liquid].    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  g al s

( 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  an d  n o t i n te n d e d  fo r
fx e d  i n s tal l a ti o n .  [ 3 0 ,  2 0 2 1 ]

3 . 3 . 2 3 . 1 1 . 1 *  Portable Tank [Gas].    An y p a c kag i n g  o ve r  6 0
U . S .  g al  ( 2 2 7 . 1  L )  c ap ac i ty d e s i g n e d  p r i m ar i l y to  b e  l o a d e d

i n to  o r  o n ,  o r  te m p o r ar i l y a ttac h e d  to ,  a tr an s p o r t ve h i c l e  o r
s h i p  a n d  e q u i p p e d  wi th  s ki d s ,  m o u n ti n g s ,  o r  a c c e s s o r i e s  to

fa c i l i ta te  h a n d l i n g  o f th e  tan k b y m e c h a n i c al  m e an s .  [ 5 5 ,
2 0 2 0 ]

3 . 3 . 2 3 . 1 1 . 2 *  Nonmetallic Portable Tank [Ignitible (Flammable
or Combustible)  Liquid].    A p o r ta b l e  tan k as  h e r e i n  d efn e d
c o n s tr u c te d  o f p l a s ti c ,  fb e r,  o r  a m ate r i al  o th e r  th a n  m e tal .
[ 3 0 ,  2 0 2 1 ]

3 . 3 . 2 3 . 1 2 *  Pressure Vessel.    A c o n ta i n e r,  p r o c e s s  ve s s e l ,  o r
o th e r  c o m p o n e n t d e s i gn 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,  D O T,  o r  o th e r  ap p r o ve d  s ta n d ‐

ar d s .

3 . 3 . 2 3 . 1 3  Cylinder [Gas].    S e e  3 . 3 . 2 7 .

3 . 3 . 2 3 . 1 3 . 1  Cylinder Pack [Gas]   S e e  3 . 3 . 3 0 .

3 . 3 . 2 3 . 1 4  Compressed Gas Container (Gas) .    A p r e s s u r e  ve s s e l
d e s i g n e d  to  h o l d  c o m p r e s s e d  g as  a t an  ab s o l u te  p r e s s u r e

gr e a te r  th an  1  a tm o s p h e r e  at 6 8 ° F  ( 2 0 ° C )  th a t i n c l u d e s
c yl i n d e r s ,  c o n tai n e r s ,  an d  tan ks .  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 2 3 . 1 4 . 1 *  Tube Trailer [Gas].    S e e  3 . 3 . 9 0 .

3 . 3 . 2 3 . 1 5 *  ISO Module.    A s i n g l e  u n i t o r  u n i t as s e m b l y o f
c o n tai n e r s ,  I B C s ,  p o r tab l e  ta n ks ,  o r  c yl i n d e r s  p e r m an e n tl y

m o u n te d  i n  a fr a m e  c o n fo r m i n g  to  I n te r n ati o n al  O r ga n i z a‐
ti o n  fo r  S ta n d a r d i z ati o n  ( I S O )  r e q u i r e m e n ts .

3 . 3 . 2 3 . 1 6 *  Safety Can [Liquid].    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 a c i ty h avi n g  a  s c r e e n  o r  s tr ai n e r
i n  e ac h  fl l  an d  p o u r  o p e n i n g  an d  h a vi 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 al  p r e s ‐
s u r e  wh e n  e x p o s e d  to  fr e .  [ 3 0 ,  2 0 2 1 ]

3 . 3 . 2 3 . 1 7  Aerosol Container [Liquid].    A m e ta l  c a n  o r  p l a s ti c
c o n tai n e r  u p  to  a  m ax i m u m  s i z e  o f 3 3 . 8  f  o z  ( 1 0 0 0  m l )  o r  a

g l a s s ,  s to n e ,  o r  m e ta l  b o ttl e  u p  to  a m a x i m u m  s i z e  o f 4  f  o z
( 1 1 8  m l )  th at i s  d e s i g n e d  an d  i n te n d e d  to  d i s p e n s e  an  ae r o ‐

s o l .  [ 3 0 B ,  2 0 1 9 ]

3 . 3 . 2 4  C o n ti n u o us  G as  D e te c ti o n  S ys te m  [ G as ] .    A g as  d e te c ‐
ti o n  s ys te m  i n  wh i c h  th e  i n s tr u m e n t i s  m a i n tai n e d  i n  c o n ti n u ‐

o u s  o p e r ati o n  an d  th e  i n te r val  b e twe e n  s am p l i n g  o f a n y p o i n t
d o e s  n o t e x c e e d  3 0  m i n u te s .  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 2 5  C o u r t.    An  o p e n ,  u n c o ve r e d ,  u n o c c u p i e d  s p ac e ,  u n o b ‐
s tr u c te d  to  th e  s ky,  b o u n d e d  o n  th r e e  o r  m o r e  s i d e s  b y e x te r i o r
b u i l d i n g  wal l s .  [ 1 01 ,  2 0 2 1 ]



H AZ ARD O U S  M AT E RI AL S  C O D E4 0 0 - 1 4

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

3 . 3 . 2 5 . 1  Enclosed Court.    A c o u r t b o u n d e d  o n  al l  s i d e s  b y
th e  e x te r i o r  wa l l s  o f a b u i l d i n g  o r  b y th e  e x te r i o r  wa l l s  an d
l o t l i n e s  o n  wh i c h  wal l s  a r e  p e r m i tte d .  [ 5 0 0 0 ,  2 0 2 1 ]

3 . 3 . 2 6  C r yo ge n i c  Fl u i d  [ G as ] .    A fu i d  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 )  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 . 3 2 5  kP a) .  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 2 6 . 1  Flammable Cryogenic Fluid.    A c r yo g e n i c  fu i d  th at
fo r m s  fam m ab l e  m i x tu r e  i n  a i r  wh e n  i n  i ts  va p o r  s tate .  [ 5 5 ,
2 0 2 0 ]

3 . 3 . 2 6 . 2  Inert Cryogenic Fluid.    A c r yo ge n i c  fu i d  th a t vap o r ‐
i z e s  to  p r o d u c e  an  i n e r t g as  wh e n  i n  i ts  vap o r  s tate .  [ 5 5 ,
2 0 2 0 ]

3 . 3 . 2 6 . 3  Oxidizing Cryogenic Fluid.    An  o x i d i z i n g  g as  i n  th e
c r yo g e n i c  s ta te .  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 2 7 *  C yl i n d e r [ G as ] .    A p r e s s u r e  ve s s e l  d e s i g n e d  fo r  p r e s ‐
s u re s  h i gh e r  th a n  a b 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 )  an d

h avi n g  a  c i r c u l a r  c r o s s -s e c ti o n .

3 . 3 . 2 8  C yl i n d e r C o n tai n m e n t S ys te m  [ G as ] .    A ga s ti g h t r e c o v‐
e r y s ys te m  c o m p r i s i n g  e q u i p m e n t o r  d e vi c e s  th a t c a n  b e  p l ac e d
o ve r  a l e a k i n  a  c o m p r e s s e d  g as  c o n tai n e r,  th e r e b y s to p p i n g  o r

c o n tr o l l i n g th e  e s c ap e  o f g as  fr o m  th e  l e a ki n g c o n ta i n e r.  [ 5 5 ,
2 0 2 0 ]

3 . 3 . 2 9  C yl i n d e r C o n tai n m e n t Ve s s e l  [ G as ] .    A g as ti gh t r e c o v‐
e r y ve s s e l  d e s i gn e d  s o  th at a l e aki n g  c o m p r e s s e d  g as  c o n tai n e r
c a n  b e  p l ac e d  wi th i n  i ts  c o nfn e s ,  th e r e b y e n c ap s u l a ti n g th e

l e aki n g  c o n tai n e r.  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 3 0 *  C yl i n d e r P ac k [ G as ] .    An  ar r a n ge m e n t o f c yl i n d e r s
i n to  a c l u s te r  wh e r e  th e  c yl i n d e r s  ar e  c o nfn e d  i n to  a  g r o u p i n g

o r  ar r an g e m e n t wi th  a s tr a p p i n g o r  fr a m e  s ys te m  a n d  c o n n e c ‐
ti o n s  ar e  m ad e  to  a c o m m o n  m a n i fo l d .  T h e  fr am e  s ys te m  i s

a l l o we d  to  b e  o n  s ki d s  o r  wh e e l s  to  p e r m i t m o ve m e n t.  [ 5 5 ,
2 0 2 0 ]

3 . 3 . 3 1  D efagrati o n .    P r o p ag ati o n  o f a c o m b u s ti o n  z o n e  a t a
ve l o c i ty th at i s  l e s s  th an  th e  s p e e d  o f s o u n d  i n  th e  u n r e a c te d
m e d i u m .  [ 6 8 ,  2 0 1 8 ]

•
3 . 3 . 3 2  D e to n ati o n .    P r o p ag ati o n  o f a  c o m b u s ti o n  z o n e  at a
ve l o c i ty g r e ate r  th a n  th e  s p e e d  o f s o u n d  i n  th e  u n r e a c te d
m e d i u m .  [ 6 8 ,  2 0 1 8 ]

3 . 3 . 3 3  D i s tri b u to r [ G as ] .    A b u s i n e s s  e n g ag e d  i n  th e  s al e  o r
r e s a l e ,  o r  b o th ,  o f c o m p r e s s e d  ga s e s  o r  c r yo ge n i c  fu i d s ,  o r
b o th .  [ 5 5 ,  2 0 2 0 ]

N 3 . 3 . 3 4  D o s i n g Ve s s e l s .    M e te r i n g  ve s s e l s ,  m i x i n g ve s s e l s ,  d ay
s to r ag 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 B C s )  u s e d  to
s e r ve  fo r  th e  tr an s i e n t s to r a ge  an d  tr an s fe r  o r  u s e  o f m ate r i al s
i n  th e  u s e  a r e a.

3 . 3 . 3 5  D O T.    U . S .  D e p a r tm e n t o f Tr a n s p o r ta ti o n .  [ 5 2 ,  2 0 1 9 ]

3 . 3 . 3 6  E m e rge n c y Re s p o n s e .    E m e r g e n c y r e s p o n s e  o r
r e s p o n d i n g  to  e m e r ge n c i e s  m e an s  a r e s p o n s e  e ffo r t b y e m p l o y‐
e e s  fr o m  o u ts i d e  th e  i m m e d i ate  r e l e as e  a r e a o r  b y o th e r  d e s i g‐
n ate d  r e s p o n d e r s  i n c l u d i n g,  b u t n o t l i m i te d  to ,  p r i vate  s e c to r
e m e r g e n c y r e s p o n d e r s ,  m u tu al  a i d  g r o u p s ,  l o c a l  fr e  d e p a r t‐
m e n ts ,  o r  o th e r  q u al ife d  p ar ti e s  to  an  o c c u r r e n c e  th at r e s u l ts ,
o r  i s  l i ke l y to  r e s u l t,  i n  an  u n c o n tr o l l e d  r e l e as e  o f a h az ar d o u s
m a te r i al .

3 . 3 . 3 7  E m e rge n c y Re s p o n s e  L i ai s o n .    A p e r s o n  d e s i g n ate d  to
ac t a s  a l i ai s o n  fo r  e m e r g e n c y r e s p o n s e  as  d efn e d  b y th e  e m e r ‐

g e n c y p l an .

3 . 3 . 3 8  E m e rge n c y S h u to ff Val ve  [ G as ] .    A d e s i g n ate d  va l ve
d e s i g n e d  to  s h u t o ff th e  fo w o f g as e s  o r  l i q u i d s .  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 3 8 . 1  Automatic Emergency Shutoff Valve [Gas].    A d e s i g n a‐
te d  fai l -s a fe  au to m ati c  c l o s i n g  va l ve  d e s i g n e d  to  s h u t o ff th e
fo w o f ga s e s  o r  l i q u i d s  th a t i s  i n i ti ate d  b y a c o n tr o l  s ys te m

wh e r e  th e  c o n tr o l  s ys te m  i s  ac ti vate d  b y e i th e r  m an u a l  o r
a u to m a ti c  m e a n s .  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 3 8 . 2  Manual Emergency Shutoff Valve [Gas].    A d e s i g n a‐
te d  val ve  d e s i gn e d  to  s h u t o ff th e  fo w o f ga s e s  o r  l i q u i d s
th at i s  m an u a l l y o p e r a te d .  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 3 9  E x c e s s  Fl o w C o n tro l  [ G as ] .    A fai l -s a fe  s ys te m  o r
ap p r o ve d  m e an s  d e s i g n e d  to  s h u t o ff fo w d u e  to  a r u p tu r e  i n
p r e s s u r i z e d  p i p i n g s ys te m s .  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 4 0 *  E x h au s te d  E n c l o s u re  [ G as ] .    An  ap p l i an c e  o r  p i e c e  o f
e q u i p m e n t th at c o n s i s ts  o f a  to p ,  a  b a c k,  a n d  two  s i d e s  th a t
p r o vi d e s  a m e an s  o f l o c a l  e x h au s t fo r  c ap tu r i n g  ga s e s ,  fu m e s ,

va p o r s ,  a n d  m i s ts .  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 4 1 *  E x p l o s i o n  C o n tro l  [ G as ] .    A m e a n s  o f e i th e r  p r e ve n t‐
i n g  an  e x p l o s i o n  th r o u gh  th e  u s e  o f e x p l o s i o n  s u p p r e s s i o n ,
fu e l  r e d u c ti o n ,  o r  o x i d a n t r e d u c ti o n  s ys te m s  o r  a m e an s  to

p r e ve n t th e  s tr u c tu r a l  c o l l a p s e  o f a b u i l d i n g i n  th e  e ve n t o f an
e x p l o s i o n  th r o u g h  th e  u s e  o f d efag r ati o n  ve n ti n g ,  b ar r i c a d e s ,
o r  r e l ate d  c o n s tr u c ti o n  m e th o d s .  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 4 2  E x p l o s i o n  Ve n t.    An  o p e n i n g i n  a n  e n c l o s u r e  to  r e l i e ve
th e  d e ve l o p i n g p r e s s u r e  fr o m  a  d efag r ati o n .

3 . 3 . 4 3 *  E x p l o s i ve .    An y c h e m i c a l  c o m p o u n d ,  m i x tu r e ,  o r
d e vi c e ,  th e  p r i m a r y o r  c o m m o n  p u r p o s e  o f wh i c h  i s  to  fu n c ti o n
b y e x p l o s i o n .  [ 4 9 5 ,  2 0 1 8 ]

3 . 3 . 4 4 *  E x p l o s i ve  D e c o m p o s i ti o n .    Ra p i d  c h e m i c al  r e a c ti o n
r e s u l ti n g  i n  a l a r ge ,  al m o s t i n s ta n ta n e o u s ,  r e l e as e  o f e n e r gy.

3 . 3 . 4 5 *  E x p l o s i ve  Re ac ti o n .    A r e ac ti o n ,  wh i c h  i n c l u d e s  b o th
d efa gr a ti o n  a n d  d e to n a ti o n ,  p r o d u c i n g  a s u d d e n  r i s e  i n  p r e s ‐

s u r e  wi th  p o te n ti a l l y d e s tr u c ti ve  r e s u l ts .

3 . 3 . 4 6  Fi re  P re ve n ti o n  C o d e .    T h e  fr e  p r e ve n ti o n  c o d e  a d o p ‐
te d  b y th e  j u r i s d i c ti o n .

Δ 3 . 3 . 4 7  Fi re  P ro te c ti o n  S ys te m .    An y fr e  al ar m  d e vi c e  o r  s ys te m
o r  fr e  e x ti n gu i s h i n g  d e vi c e  o r  s ys te m ,  o r  a  c o m b i n a ti o n

th e r e o f,  th at i s  d e s i g n e d  an d  i n s ta l l e d  fo r  d e te c ti n g,  c o n tr o l ‐
l i n g ,  o r  e x ti n g u i s h i n g  a  fr e  o r  o th e r wi s e  a l e r ti n g  o c c u p a n ts ,  o r
th e  fr e  d e p ar tm e n t,  o r  b o th ,  th at a fr e  h a s  o c c u r r e d .  [ 1 1 4 1 ,

2 0 1 7 ]

Δ 3 . 3 . 4 8  Fl am m ab l e  L i q ui d .    An  i g n i ti b l e  l i q u i d  th a t i s  c l as s ife d
as  a C l a s s  I  l i q u i d .  (See 4. 9. 1 . ) [ 3 0 ,  2 0 2 1 ]  C l as s  I  l i q u i d s  s h a l l  b e

fu r th e r  s u b c l as s ife d  i n  ac 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 fas h  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  fas h  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 fa s h  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 ) .

3 . 3 . 4 9 *  Fl am m ab l e  S o l i d .    A s o l i d  s u b s tan c e ,  o th e r  th a n  a
s u b s tan c e  d efn e d  a s  a  b l as ti n g a ge n t o r  e x p l o s i ve ,  th a t i s  l i ab l e

to  c au s e  fr e  r e s u l ti n g fr o m  fr i c ti o n  o r  r e ta i n e d  h e a t fr o m
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m a n u fac tu r e ,  th at h as  a n  i gn i ti o n  te m p e r a tu r e  b e l o w 2 1 2 ° F
( 1 0 0 ° C ) ,  o r  th at b u r n s  s o  vi go r o u s l y o r  p e r s i s te n tl y wh e n  i g n i ‐
te d  th at i t c r e a te s  a s e r i o u s  h az ar d .

N 3 . 3 . 5 0  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  s u ffc i e n t vap o r  i s  g i ve n  o ff to  fo r m  an  i g n i ti b l e
m i x tu r e  wi th  th e  ai r,  n e a r  th e  s u r fac 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  an d  ap p ar a tu s  s p e c ife d  i n  4 . 9 . 5 .  [ 3 0 ,  2 0 2 1 ]

3 . 3 . 5 1  G al l o n  [ G as ] .    A s tan d ar d  U . S .  ga l l o n .  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 5 2  G as .

3 . 3 . 5 2 . 1 *  Compressed Gas [Gas].    A m a te r i al ,  o r  m i x tu r e  o f
m a te r i al s ,  th at ( 1 )  i s  a  ga s  a t 6 8 ° F  ( 2 0 ° C )  o r  l e s s  at 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 . 3 2 5  kP a)  a n d  ( 2 )  th a t h a s  a

b o i l i n g  p o i n t o f 6 8 ° F  ( 2 0 ° C )  o r  l e s s  a t 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 2 5  kP a)  an d  th a t i s  l i q u efe d ,  n o n l i q u efe d ,
o r  i n  s o l u ti o n ,  e x c e p t th o s e  ga s e s  th at h a ve  n o  o th e r  h e a l th

o r  p h ys i c a l  h a z a r d  p r o p e r ti e s  ar e  n o t c o n s i d e r e d  to  b e
c o m p r e s s e d  g as e s  u n ti l  th e  p r e s s u r e  i n  th e  p ac ka gi n g

e x c e e d s  a n  a b s o l u te  p r e s s u r e  o f 4 0 . 6  p s i  ( 2 8 0  kP a)  at 6 8 ° F
( 2 0 ° C ) .  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 5 2 . 2  Corrosive Gas [Gas].    A g as  th a t c a u s e s  vi s i b l e
d e s tr u c ti o n  o f o r  i r r e ve r s i b l e  al te r a ti o n s  i n  l i vi n g  ti s s u e  b y

c h e m i c a l  ac ti o n  at th e  s i te  o f c o n tac t.  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 5 2 . 3  Flammable Gas [Gas].    A m ate r i a l  th at i s  a  g as  a t
6 8 ° F  ( 2 0 ° C )  o r  l e s s  a t 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 2 5  kP a ) ,  th at i s  i g n i tab l e  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 . 3 2 5  kP a )  wh e n  i n  a  m i x tu r e  o f 1 3  p e r c e n t o r

l e s s  b y vo l u m e  wi th  ai r,  o r  th a t h as  a fam m ab l e  r a n ge  a t 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 a  ( 1 0 1 . 3 2 5  kP a)  wi th  ai r  o f a t
l e as t 1 2  p e r c e n t,  r e ga r d l e s s  o f th e  l o we r  l i m i t.  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 5 2 . 4  Flammable Liquefed Gas [Gas].    A l i q u efe d
c o m p r e s s e d  g as  th a t,  wh e n  u n d e r  a c h a r ge d  p r e s s u r e ,  i s
p ar ti a l l y l i q u i d  a t a  te m p e r atu r e  o f 6 8 ° F  ( 2 0 ° C )  a n d  i s  fam ‐

m a b l e .  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 5 2 . 5  Highly Toxic Gas [Gas].    A c h e m i c a l  th at h as  a
m e d i an  l e th a l  c o n c e n tr a ti o n  ( L C 5 0 )  i n  ai r  o f 2 0 0  p p m  b y

vo l u m e  o r  l e s s  o f ga s  o r  vap o r,  o r  2  m g/ L  o r  l e s s  o f m i s t,
fu m e ,  o r  d u s t,  wh e n  ad m i n i s te r e d  b y c o n ti n u o u s  i n h a l a ti o n
fo r  1  h o u r  ( o r  l e s s  i f d e ath  o c c u r s  wi th i n  1  h o u r )  to  al b i n o

r ats  we i g h i n g  b e twe e n  0 . 4 4  l b  an d  0 . 6 6  l b  ( 2 0 0  g a n d  3 0 0  g)
e a c h .  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 5 2 . 6  Inert Gas [Gas].    A n o n re a c ti ve ,  n o nfam m ab l e ,
n o n c o r r o s i ve  ga s  s u c h  as  a r go n ,  h e l i u m ,  kr yp to n ,  n e o n ,

n i tr o g e n ,  a n d  x e n o n .  [ 5 5 ,  2 0 2 0 ]
•

3 . 3 . 5 2 . 7  Nonfammable Gas [Gas].    A ga s  th at d o e s  n o t m e e t
th e  d efn i ti o n  o f a fa m m a b l e  ga s .  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 5 2 . 8 *  Other Gas [Gas].    A g as  th a t i s  n o t a c o r r o s i ve  g as ,
fam m ab l e  ga s ,  h i gh l y to x i c  ga s ,  o x i d i z i n g  ga s ,  p yr o p h o r i c
ga s ,  to x i c  g as ,  o r  u n s tab l e  r e a c ti ve  g as  wi th  a h az ar d  r ati n g
o f C l as s  2 ,  C l a s s  3 ,  o r  C l as s  4  g as .  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 5 2 . 9  Oxidizing Gas [Gas].    A ga s  th a t c an  s u p p o r t an d
ac c e l e r ate  c o m b u s ti o n  o f o th e r  m ate r i a l s  m o r e  th an  ai r
d o e s .  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 5 2 . 1 0  Pyrophoric Gas [Gas].    A ga s  wi th  a n  au to i gn i ti o n
te m p e r a tu r e  i n  ai r  a t o r  b e l o w 1 3 0 ° F  ( 5 4 . 4 ° C ) .  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 5 2 . 1 1  Toxic Gas [Gas].    A g as  wi th  a m e d i a n  l e th al
c o n c e n tr a ti o n  ( L C 5 0 )  i n  ai r  o f m o r e  th an  2 0 0  p p m ,  b u t n o t

m o r e  th an  2 0 0 0  p p m  b y vo l u m e  o f g as  o r  vap o r,  o r  m o r e
th a n  2  m g/ L ,  b u t n o t m o r e  th an  2 0  m g/ L  o f m i s t,  fu m e ,  o r

d u s t,  wh e n  a d m i n i s te r e d  b y c o n ti n u o u s  i n h al a ti o n  fo r
1  h o u r  ( o r  l e s s  i f d e ath  o c c u r s  wi th i n  1  h o u r )  to  a l b i n o  r ats
we i g h i n g  b e twe e n  0 . 4 4  l b  an d  0 . 6 6  l b  ( 2 0 0  g a n d  3 0 0  g)

e a c h .  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 5 2 . 1 2 *  Unstable Reactive Gas [Gas].    A g as  th at,  i n  th e
p u r e  s tate  o r  as  c o m m e r c i a l l y p r o d u c e d ,  wi l l  vi g o r o u s l y p o l y‐

m e r i z e ,  d e c o m p o s e ,  o r  c o n d e n s e ,  b e c o m e  s e l f-r e a c ti ve ,  o r
o th e r wi s e  u n d e r g o  a vi o l e n t c h e m i c al  c h a n ge  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 .  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 5 2 . 1 2 . 1  Class 2 Unstable Reactive Gas [Gas].    M a te r i al s
th a t r e a d i l y u n d e r go  vi o l e n t c h e m i c a l  c h a n ge  at e l e va te d
te m p e r a tu r e s  a n d  p re s s u r e s .  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 5 2 . 1 2 . 2  Class 3 Unstable Reactive Gas [Gas].    M a te r i al s
th a t i n  th e m s e l ve s  ar e  c a p a b l e  o f d e to n a ti o n  o r  e x p l o s i ve
d e c o m p o s i ti o n  o r  e x p l o s i ve  r e a c ti o n ,  b u t th at r e q u i r e  a

s tr o n g i n i ti a ti n g s o u r c e  o r  th at m u s t b e  h e ate d  u n d e r
c o nfn e m e n t b e fo r e  i n i ti a ti o n .  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 5 2 . 1 2 . 3  Class 4 Unstable Reactive Gas [Gas].    M ate r i al s
th at i n  th e m s e l ve s  ar e  r e ad i l y c a p a b l e  o f d e to n ati o n  o r

e x p l o s i ve  d e c o m p o s i ti o n  o r  e x p l o s i ve  r e ac ti o n  a t n o r m al
te m p e r a tu r e s  a n d  p re s s u r e s .  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 5 3 *  G as  C ab i n e t [ G as ] .    A fu l l y e n c l o s e d ,  n o n c o m b u s ti b l e
e n c l o s u r e  u s e d  to  p r o vi d e  an  i s o l ate d  e n vi r o n m e n t fo r

c o m p r e s s e d  g as  c yl i n d e rs  i n  s to r a ge  o r  u s e .  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 5 4  G as  M an u fac ture r/ P ro d u c e r [ G as ] .    A b u s i n e s s  th a t
p r o d u c e s  c o m p r e s s e d  ga s e s  o r  c r yo ge n i c  fu i d s ,  o r  b o th ,  o r  fl l s
p o r ta b l e  o r  s ta ti o n ar y gas  c yl i n d e r s ,  c o n tai n e r s ,  o r  tan ks .  [ 5 5 ,

2 0 2 0 ]

3 . 3 . 5 5 *  G as  Ro o m  [ G as ] .    A s e p a r ate l y ve n ti l a te d ,  fu l l y
e n c l o s e d  r o o m  i n  wh i c h  o n l y c o m p r e s s e d  ga s e s ,  c r yo ge n i c
fu i d s ,  a s s o c i a te d  e q u i p m e n t an d  s u p p l i e s  a r e  s to r e d  o r  u s e d .
[ 5 5 ,  2 0 2 0 ]

3 . 3 . 5 6 *  G as e o u s  H yd ro ge n  ( G H 2 )  S ys te m .    An  as s e m b l y o f
e q u i p m e n t th at c o n s i s ts  o f,  b u t i s  n o t l i m i te d  to ,  s to r ag e

c o n tai n e r s ,  p r e s s u r e  r e gu l a to r s ,  p r e s s u r e  r e l i e f d e vi c e s ,
c o m p r e s s o r s ,  m an i fo l d s ,  an d  p i p i n g a n d  th at te r m i n a te s  at th e
s o u r c e  val ve .  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 5 7  H an d l i n g.    T h e  d e l i b e r a te  m o ve m e n t o f m a te r i al  b y an y
m e a n s  to  a p o i n t o f s to r a ge  o r  u s e .  [ 1 ,  2 0 2 1 ]

3 . 3 . 5 8  H az ard o u s  M ate ri al s  S to rage  C ab i n e t.    A m e tal  c a b i n e t
c o m p l yi n g wi th  th e  c o n d i ti o n s  s e t fo r th  i n  6 . 1 . 1 8 .

3 . 3 . 5 9  H i gh - H az ard  L e ve l  C o n te n ts .

3 . 3 . 5 9 . 1  High-Hazard Level 1  Contents.    F o r  d efn i ti o n  an d
e x a m p l e s  s e e  4 . 2 . 1 . 2 . 1 .

3 . 3 . 5 9 . 2  High-Hazard Level 2 Contents.    F o r  d efn i ti o n  an d
e x a m p l e s  s e e  4 . 2 . 1 . 2 . 2 .

3 . 3 . 5 9 . 3  High-Hazard Level 3 Contents.    F o r  d efn i ti o n  an d
e x am p l e s  s e e  4 . 2 . 1 . 2 . 3 .

3 . 3 . 5 9 . 4  High-Hazard Level 4 Contents.    F o r  d efn i ti o n  an d
e x a m p l e s  s e e  4 . 2 . 1 . 2 . 4 .
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N 3 . 3 . 6 0 *  I gn i ti b l e  L i q ui d .    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  fas h  p o i n t.  [ 3 0 ,  2 0 2 1 ]

3 . 3 . 6 1 *  I m m e d i ate l y D an ge ro u s  to  L i fe  an d  H e al th  ( I D L H )
[ G as ] .    A c o n c e n tr ati o n  o f a i r b o r n e  c o n ta m i n an ts ,  n o r m al l y
e x p r e s s e d  i n  p a r ts  p e r  m i l l i o n  ( p p m )  o r  m i l l i g r am s  p e r  c u b i c

m e te r,  th a t r e p r e s e n ts  th e  m ax i m u m  l e ve l  fr o m  wh i c h  o n e
c o u l d  e s c ap e  wi th i n  3 0  m i n u te s  wi th o u t an y e s c ap e -i m p ai r i n g

s ym p to m s  o r  i r r e ve r s i b l e  h e al th  e ffe c ts .  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 6 2 *  I S O  M o d u l e  [ G as ] .    An  as s e m b l y o f tan ks  o r  tu b u l ar
c yl i n d e r s  p e r m a n e n tl y m o u n te d  i n  a  fr am e  c o n fo r m i n g  to

I n te r n ati o n al  O r g an i z a ti o n  fo r  S ta n d ar d i z ati o n  ( I S O )  r e q u i r e ‐
m e n ts .  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 6 3  L i m i t.

3 . 3 . 6 3 . 1  Ceiling Limit.    T h e  m a x i m u m  c o n c e n tr ati o n  o f an
a i r b o r n e  c o n tam i n a n t to  wh i c h  a p e r s o n  c a n  b e  e x p o s e d .

3 . 3 . 6 3 . 2 *  Permissible Exposure Limit (PEL)  [Gas].    T h e  m a x i ‐
m u m  p e r m i tte d  8 - h o u r,  ti m e - we i g h te d  ave r ag e  c o n c e n tr a‐

ti o n  o f a n  ai r b o r n e  c o n tam i n an t.  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 6 3 . 3 *  Short-Term Exposure Limit (STEL)  [Gas].    T h e
c o n c e n tr a ti o n  to  wh i c h  i t i s  b e l i e ve d  th at wo r ke r s  c an  b e

e x p o s e d  c o n ti n u o u s l y fo r  a  s h o r t p e r i o d  o f ti m e  wi th o u t
s u ffe r i n g  fr o m  i r r i ta ti o n ,  c h r o n i c  o r  i r r e ve r s i b l e  ti s s u e
d am ag e ,  o r  n ar c o s i s  o f a d e g r e e  s u ffc i e n t to  i n c r e as e  th e

l i ke l i h o o d  o f a c c i d e n tal  i n j u r y,  i m p ai r m e n t o f s e l f-r e s c u e ,  o r
th e  m ate r i a l  r e d u c ti o n  o f wo r k e ffc i e n c y,  wi th o u t e x c e e d i n g
th e  d a i l y p e r m i s s i b l e  e x p o s u r e  l i m i t ( P E L ) .  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 6 4  L i q uefe d  H yd ro ge n  ( L H 2 )  S ys te m .    An  as s e m b l y o f
e q u i p m e n t th at c o n s i s ts  o f,  b u t i s  n o t l i m i te d  to ,  s to r ag e

c o n tai n e r s ,  p r e s s u r e  r e gu l a to r s ,  p r e s s u r e  r e l i e f d e vi c e s ,
c o m p r e s s o r s ,  m an i fo l d s ,  a n d  p i p i n g a n d  th a t te r m i n a te s  at th e

s o u r c e  val ve .  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 6 5  M an u fac tu ri n g P l an ts .    T h o s e  fac i l i ti e s  wh e r e  h az ar d o u s
m a te r i al s  ar e  p r o d u c e d  b y c h e m i c al  m e a n s  o r  wh e r e  h az ar d o u s

m a te r i al s  a r e  p e l l e ti z e d ,  gr o u n d ,  d i s s o l ve d ,  p a c ka ge d ,  m i x e d ,
o r  b l e n d e d .

3 . 3 . 6 6  M ate ri al .

Δ 3 . 3 . 6 6 . 1  Combustible Material.    A m ate r i a l  th a t,  i n  th e  fo r m
i n  wh i c h  i t i s  u s e d  an d  u n d e r  th e  c o n d i ti o n s  a n ti c i p a te d ,  wi l l

i g n i te  a n d  b u r n ;  a  m a te r i al  th at d o e s  n o t m e e t th e  d efn i ‐
ti o n  o f n o n c o m b u s ti b l e  o r  l i m i te d -c o m b u s ti b l e .  [ 5 0 0 0 ,
2 0 2 1 ]

3 . 3 . 6 6 . 2 *  Corrosive Material.    A c h e m i c a l  th at c au s e s  vi s i b l e
d e s tr u c ti o n  o f,  o r  i r r e ve r s i b l e  al te r a ti o n s  i n ,  l i vi n g  ti s s u e  b y
c h e m i c a l  ac ti o n  at th e  s i te  o f c o n tac t.

3 . 3 . 6 6 . 3  Hazard Material.

3 . 3 . 6 6 . 3 . 1  Health Hazard Material.    A c h e m i c a l  o r  s u b s ta n c e
c l as s ife d  as  a to x i c ,  h i g h l y to x i c ,  o r  c o r r o s i ve  m a te r i al  i n
a c c o r d an c e  wi th  d efn i ti o n s  s e t fo r th  i n  th i s  c o d e .

3 . 3 . 6 6 . 3 . 2  Physical Hazard Material.    A c h e m i c al  o r
s u b s tan c e  c l as s ife d  a s  an  e x p l o s i ve ,  fam m ab l e  c r yo g e n ,
fam m ab l e  g as ,  fam m ab l e  s o l i d ,  i gn i ti b l e  (fa m m a b l e  o r

c o m b u s ti b l e )  l i q u i d ,  o r g an i c  p e r o x i d e ,  o x i d i z e r,  o x i d i z i n g
c r yo g e n ,  p yr o p h o r i c ,  u n s ta b l e  ( r e ac ti ve ) ,  o r  wate r- r e ac ti ve
m a te r i al .

3 . 3 . 6 6 . 4 *  Hazardous Material.    A c h e m i c al  o r  s u b s tan c e  th a t
i s  c l as s ife d  as  a p h ys i c al  h az ar d  m a te r i al  o r  a h e a l th  h az ar d

m a te r i al ,  wh e th e r  th e  c h e m i c al  o r  s u b s tan c e  i s  i n  u s ab l e  o r
was te  c o n d i ti o n .  (See also 3. 3. 66. 3. 1 ,  Health Hazard Material,

and 3. 3. 66. 3. 2,  Physical Hazard Material. )

3 . 3 . 6 6 . 5 *  Incompatible Material.    M a te r i al s  th at,  wh e n  i n
c o n tac t wi th  e a c h  o th e r,  h ave  th e  p o te n ti al  to  r e a c t i n  a

m a n n e r  th a t g e n e r ate s  h e a t,  fu m e s ,  g as e s ,  o r  b y-p r o d u c ts
th at ar e  h az ar d o u s  to  l i fe  o r  p r o p e r ty.

3 . 3 . 6 6 . 6  Limited-Combustible (Material) .    S e e  4 . 8 . 2 .

3 . 3 . 6 6 . 7 *  Noncombustible Material.    S e e  4 . 8 . 1 .

3 . 3 . 6 6 . 8  Pyrophoric Material.    A c h e m i c al  wi th  an  au to i g n i ‐
ti o n  te m p e r atu r e  i n  a i r  at o r  b e l o w 1 3 0 ° F  ( 5 4 . 4 ° C ) .

3 . 3 . 6 6 . 9 *  Toxic Material.    A m ate r i a l  th at p r o d u c e s  a l e th al
d o s e  o r  a l e th al  c o n c e n tr a ti o n  wi th i n  a n y o f th e  fo l l o wi n g

c a te g o r i e s :  ( 1 )  a c h e m i c a l  o r  s u b s ta n c e  th at h as  a m e d i a n
l e th a l  d o s e  ( L D 5 0 )  o f m o r e  th a n  5 0  m g / kg b u t n o t m o r e

th a n  5 0 0  m g/ kg  o f b o d y we i g h t wh e n  ad m i n i s te r e d  o r al l y to
a l b i n o  r a ts  we i g h i n g  b e twe e n  2 0 0  g  a n d  3 0 0  g e a c h ;  ( 2 )  a

c h e m i c a l  o r  s u b s tan c e  th a t h as  a  m e d i an  l e th a l  d o s e  ( L D 5 0 )
o f m o r e  th an  2 0 0  m g/ kg  b u t n o t m o r e  th an  1 0 0 0  m g / kg o f

b o d y we i gh t wh e n  ad m i n i s te r e d  b y c o n ti n u o u s  c o n ta c t fo r
2 4  h o u r s ,  o r  l e s s  i f d e a th  o c c u r s  wi th i n  2 4  h o u r s ,  wi th  th e
b a r e  s ki n  o f a l b i n o  r ab b i ts  we i g h i n g  b e twe e n  2  kg  an d  3  kg

e a c h ;  ( 3 )  a c h e m i c al  o r  s u b s ta n c e  th at h as  a m e d i a n  l e th al
c o n c e n tr ati o n  ( L C 5 0 )  i n  ai r  o f m o r e  th an  2 0 0  p ar ts  p e r
m i l l i o n  b u t n o t m o r e  th an  2 0 0 0  p ar ts  p e r  m i l l i o n  b y vo l u m e

o f g as  o r  vap o r,  o r  m o r e  th a n  2  m g / L  b u t n o t m o r e  th an
2 0  m g/ L ,  o f m i s t,  fu m e ,  o r  d u s t wh e n  ad m i n i s te r e d  b y
c o n ti n u o u s  i n h al a ti o n  fo r  1  h o u r,  o r  l e s s  i f d e a th  o c c u r s

wi th i n  1  h o u r,  to  al b i n o  r ats  we i g h i n g  b e twe e n  2 0 0  g  an d
3 0 0  g  e ac h .

3 . 3 . 6 6 . 9 . 1 *  Highly Toxic Material.    A m ate r i al  th a t p r o d u c e s
a  l e th a l  d o s e  o r  l e th al  c o n c e n tr ati o n  th at fal l s  wi th i n  an y o f

th e  fo l l o wi n g c ate go r i e s :  ( 1 )  a c h e m i c al  th a t h a s  a  m e d i a n
l e th al  d o s e  ( L D 5 0 )  o f 5 0  m g/ kg  o r  l e s s  o f b o d y we i g h t wh e n
ad m i n i s te r e d  o r al l y to  al b i n o  r ats  we i g h i n g  b e twe e n  2 0 0  g

a n d  3 0 0  g e ac h ;  ( 2 )  a  c h e m i c al  th at h as  a m e d i an  l e th al
d o s e  ( L D 5 0 )  o f 2 0 0  m g/ kg  o r  l e s s  o f b o d y we i g h t wh e n

ad m i n i s te r e d  b y c o n ti n u o u s  c o n tac t fo r  2 4  h o u r s ,  o r  l e s s  i f
d e ath  o c c u rs  wi th i n  2 4  h o u r s ,  wi th  th e  b ar e  s ki n  o f al b i n o
r a b b i ts  we i gh i n g b e twe e n  2  kg  an d  3  kg  e ac h  o r  al b i n o  r ats

we i g h i n g  2 0 0  g an d  3 0 0  g  e a c h ;  ( 3 )  a  c h e m i c al  th at h a s  a
m e d i an  l e th al  c o n c e n tr a ti o n  ( L C 5 0 )  i n  ai r  o f 2 0 0  p ar ts  p e r

m i l l i o n  b y vo l u m e  o r  l e s s  o f ga s  o r  vap o r,  o r  2  m g / L  o r  l e s s
o f m i s t,  fu m e ,  o r  d u s t,  wh e n  a d m i n i s te r e d  b y c o n ti n u o u s
i n h al ati o n  fo r  1  h o u r,  o r  l e s s  i f d e ath  o c c u r s  wi th i n  1  h o u r,

to  al b i n o  r a ts  we i gh i n g b e twe e n  2 0 0  g  a n d  3 0 0  g e ac h .

3 . 3 . 6 6 . 1 0 *  Unstable (Reactive)  Material.    A m a te r i al  th at,  i n
th e  p u r e  s tate  o r  as  c o m m e r c i al l y p r o d u c e 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  o r  c o n d e n s e ,  b e c o m e  s e l f-r e ac ti ve ,
o r  o th e r wi s e  u n d e r go  a vi o l e n t c h e m i c al  c h an g e  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 . 6 6 . 1 0 . 1 *  Class 1  Unstable (Reactive) .    M a te r i al s  th a t i n
th e m s e l ve s  ar e  n o r m al l y s tab l e ,  b u t th at c a n  b e c o m e  u n s ta‐
b l e  a t e l e va te d  te m p e r a tu r e s  a n d  p re s s u r e s .

3 . 3 . 6 6 . 1 0 . 2 *  Class 2 Unstable (Reactive) .    M ate r i al s  th at r e ad ‐
i l y u n d e r go  vi o l e n t c h e m i c a l  c h an g e  a t e l e va te d  te m p e r a‐

tu r e s  a n d  p r e s s u r e s .
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3 . 3 . 6 6 . 1 0 . 3 *  Class 3 Unstable (Reactive) .    M a te r i al s  th a t i n
th e m s e l ve s  a r e  c ap ab l e  o f d e to n a ti o n  o r  e x p l o s i ve  d e c o m p o ‐
s i ti o n  o r  e x p l o s i ve  r e ac ti o n ,  b u t th at r e q u i r e  a  s tr o n g  i n i ti a t‐
i n g  s o u r c e  o r  th a t m u s t b e  h e ate d  u n d e r  c o nfn e m e n t
b e fo r e  i n i ti a ti o n .

3 . 3 . 6 6 . 1 0 . 4 *  Class 4 Unstable (Reactive) .    M ate r i a l s  th a t i n
th e m s e l ve s  a r e  r e a d i l y c a p ab l e  o f d e to n a ti o n  o r  e x p l o s i ve
d e c o m p o s i ti o n  o r  e x p l o s i ve  r e a c ti o n  at n o r m al  te m p e r a‐
tu r e s  a n d  p r e s s u r e s .

3 . 3 . 6 6 . 1 1 *  Water-Reactive Material.    A m ate r i al  th at e x p l o ‐
d e s ,  vi o l e n tl y r e ac ts ,  p r o d u c e s  fa m m a b l e ,  to x i c ,  o r  o th e r
h az ar d o u s  ga s e s ;  o r  e vo l ve s  e n o u gh  h e at to  c au s e  s e l f-
i g n i ti o n  o r  i g n i ti o n  o f n e ar b y c o m b u s ti b l e s  u p o n  e x p o s u r e
to  wate r  o r  m o i s tu r e .

3 . 3 . 6 7 *  M ax i m u m  Al l o wab l e  Q u an ti ty P e r C o n tro l  Are a
( M AQ ) .    A th r e s h o l d  q u a n ti ty o f h a z a r d o u s  m ate r i al  i n  a
s p e c ifc  h az ar d  c l a s s  th a t o n c e  e x c e e d e d ,  r e q u i r e s  th e  ap p l i c a‐

ti o n  o f ad d i ti o n al  ad m i n i s tr a ti ve  p r o c e d u r e s ,  c o n s tr u c ti o n
fe a tu r e s ,  o r  e n gi n e e r i n g  c o n tr o l s .

3 . 3 . 6 8  M e c h an i c al  C o d e  [ G as ] .    T h e  m e c h an i c al  o r  m e c h an i ‐
c a l  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 . 6 9 *  M o b i l e  S u p p l y U n i t [ G as ] .    An y s u p p l y s o u r c e  th at i s
e q u i p p e d  wi th  wh e e l s  s o  i t i s  ab l e  to  b e  m o ve d  ar o u n d .  [ 5 5 ,

2 0 2 0 ]

3 . 3 . 7 0 *  N e s ti n g [ G as ] .    A m e th o d  o f s e c u r i n g c yl i n d e r s
u p ri gh t i n  a ti gh t m as s  u s i n g  a  c o n ti g u o u s  th r e e - p o i n t c o n tac t

s ys te m  wh e r e b y a l l  c yl i n d e r s  i n  a  gr o u p  h a ve  a m i n i m u m  o f
th r e e  c o n tac t p o i n ts  wi th  o th e r  c yl i n d e r s  o r  a  s o l i d  s u p p o r t

s tr u c tu r e  ( e . g. ,  a wa l l  o r  r ai l i n g ) .  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 7 1 *  N o n b u l k  Fl am m ab l e  G as  S ys te m .    A s ys te m  c o n s i s ti n g
o f c yl i n d e r s  o r  o th e r  s to r ag e  s ys te m s ,  wi th  e a c h  i n d i vi d u al  c yl i n ‐

d e r a n d  e ac h  i n d i vi d u a l  s e t o f c o n n e c te d  c yl i n d e r s  h a vi n g l e s s
th an  5 0 0 0  s c f ( 1 4 1 . 6  N m 3 ) .  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 7 2 *  N o r m al  Te m p e ratu re  an d  P re s s ure  ( N T P )  [ G as ] .    A
te m p e r a tu r e  o f 7 0 ° F  ( 2 1 ° C )  a t 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 . 3 2 5  kP a) .  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 7 3  O c c u p 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 ]

3 . 3 . 7 3 . 1 *  Assembly Occupancy.    An  o c c u p a n 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 a n 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  a s  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 . 7 3 . 2 *  Business Occupancy.    An  o c c u p a n 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 .  [ 5 0 0 0 ,  2 0 2 1 ]

3 . 3 . 7 3 . 3 *  Day-Care Occupancy.    An  o c c u p a n 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.  [ 5 0 0 0 ,  2 0 2 1 ]

3 . 3 . 7 3 . 4 *  Detention and Correctional Occupancy.    An  o c c u ‐
p an c y,  o th e r  th an  o n e  wh o s e  p r i m ar 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 a r e ,  o r  r e s i d e n ti al  b o ar d  a n d  c a r e ,
u s e d  to  l a wfu l l y i n c a r c e r a te  o r  l awfu l l y d e tai 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 an 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 a u 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 .  [ 5 0 0 0 ,  2 0 2 1 ]

3 . 3 . 7 3 . 5 *  Educational Occupancy.    An  o c c u p an c y u s e d  fo r
e d u c a ti o n a l  p u r p o s e s  th r o u gh  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.  [ 5 0 0 0 ,  2 0 2 1 ]

3 . 3 . 7 3 . 6 *  Health Care Occupancy.    An  o c c u p an 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 ati e n ts ,  o n  an  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 .  [ 5 0 0 0 ,  2 0 2 1 ]

3 . 3 . 7 3 . 6 . 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 a ti 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 a tm e n t fo r
p ati e n ts  th at 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 a t 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 va ti 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 ta n c e  o f
o th e r s ;  ( 3 )  tr e atm e n t fo r  p ati e n ts  wh o ,  d u e  to  th e  n a tu 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 ‐
ta n c e  o f o th e r s .  [ 1 01 ,  2 0 2 1 ]

3 . 3 . 7 3 . 7 *  Industrial Occupancy.    An  o c c u p a n c y i n  wh i c h
p r o d u c ts  ar e  m an u fac tu r e d  o r  i n  wh i c h  p r o c e s s i n g,  a s s e m ‐

b l i n g ,  m i x i n g ,  p ac kag i n g ,  fn i s h i n g,  d e c o r ati n g ,  o r  r e p ai r
o p e r ati o n s  ar e  c o n d u c te d .  [ 5 0 0 0 ,  2 0 2 1 ]

3 . 3 . 7 3 . 8 *  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 .  [ 5 0 0 0 ,  2 0 2 1 ]

3 . 3 . 7 3 . 9  Multiple Occupancy.    A b u i l d i n g o r  s tr u c tu r e  i n
wh i c h  two  o r  m o r e  c l a s s e s  o f o c c u p a n c y e x i s t.  [ 5 0 0 0 ,  2 0 2 1 ]

3 . 3 . 7 3 . 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 a r 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 .  [ 5 0 0 0 ,  2 0 2 1 ]

3 . 3 . 7 3 . 1 1 *  Residential Occupancy.    An  o c c u p an c y th a t
p r o vi d e s  s l e e p i n g  ac c o m m o d a ti o n s  fo r  p u r p o s e s  o th e r  th a n

h e a l th  c a r e  o r  d e te n ti o n  an d  c o r r e c ti o n al .  [ 5 0 0 0 ,  2 0 2 1 ]

3 . 3 . 7 3 . 1 2 *  Storage Occupancy.    An  o c c u p a n 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 go 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 .  [ 5 0 0 0 ,  2 0 2 1 ]

3 . 3 . 7 4  O rgan i c  P e ro x i d e .    An y o r ga n i c  c o m p o u n d  h a vi n g a
d o u b l e  o x yg e n  o r  p e r o x y ( -O -O -)  g r o u p  i n  i ts  c h e m i c al  s tr u c ‐
tu r e .

3 . 3 . 7 5  O rgan i c  P e ro x i d e  Fo r m u l ati o n .    A p u r e  o r  te c h n i c al l y
p u r e  o r ga n i c  p e r o x i d e  o r  a m i x tu r e  o f o r g an i c  p e r o x i d e s  wi th

an  ac ti ve  o x yge n  ( a O )  c o n c e n tr ati o n  gr e a te r  th an  1  p e r c e n t
a l o n e  o r  i n  c o m b i n ati o n  wi th  o n e  o r  m o r e  m a te r i al s .  T h e  tr an s ‐
p o r t typ e  fo r  o r g an i c  p e r o x i d e  fo r m u l ati o n s  i s  d e te r m i n e d  b y

th e  U N  Manual of Tests and Criteria,  Part II.  Te r m s  s u c h  as  acceler‐
ator,  catalyst,  initiator,  a n d  curing agent ar e  s o m e ti m e s  u s e d  to

d e s c r i b e  o r g an i c  p e r o x i d e  fo r m u l ati o n s  a n d  ar e  m i s l e ad i n g
b e c au s e  th e y c an  a l s o  r e fe r  to  m a te r i al s  th at a r e  n o t o r  d o  n o t

c o n tai n  o r ga n i c  p e r o x i d e s ,  s o m e  o f wh i c h  m i g h t p r e s e n t
i n c r e as e d  h az ar d  wh e n  m i x e d  wi th  o r g an i c  p e r o x i d e s .
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3 . 3 . 7 5 . 1  Class I Organic Peroxide.    D e s c r i b e s  o r ga n i c  p e r o x ‐
i d e  fo r m u l a ti o n s  th a t a r e  m o r e  s e ve r e  th a n  a C l a s s  I I  b u t d o
n o t d e to n ate  a n d  th at a r e  c h ar ac te r i z e d  a s  “ e x p l o s i ve  i n
p ac kag e ”  o r  b y a ve r y fa s t b u r n i n g  r ate .  I n c l u d e s  th o s e  c h ar ‐
ac te r i z e d  fo r  tr a n s p o r t a s  Typ e  B ,  th o s e  c h ar ac te r i z e d  fo r
tr an s p o r t as  Typ e  C  an d  Typ e  D  wi th  a  l ar g e -s c al e  b u r n i n g
r ate  e q u a l  to  o r  gr e a te r  th an  3 0 0  kg / m i n ,  an d  th o s e  c h ar a c ‐
te r i z e d  fo r  tr a n s p o r t a s  Typ e  C  a n d  Typ e  D  wi th  a s m al l -s c al e
b u r n i n g  r a te  e q u al  to  o r  g r e ate r  th an  9 . 0  kg / m i n  ×  m 2

u n l e s s  th e  l ar g e -s c a l e  b u r n i n g r ate  i s  l e s s  th a n  3 0 0  kg/ m i n .

3 . 3 . 7 5 . 2  Class II Organic Peroxide.

3 . 3 . 7 5 . 2 . 1  Class IIA Organic Peroxide.    D e s c r i b e s  o r g an i c
p e r o x i d e  fo r m u l a ti o n s  th a t b u r n  ve r y r ap i d l y an d  th at
p r e s e n t a s e ve r e  r e a c ti vi ty h a z a r d ,  a n d  th o s e  c h ar a c te r i z e d
fo r  tr an s p o r t a s  Typ e  C  an d  Typ e  D  wi th  a l ar g e -s c al e  b u r n ‐
i n g  r ate  e q u a l  to  o r  g r e ate r  th an  1 4 0  kg / m i n  b u t l e s s  th a n
3 0 0  kg/ m i n  an d  th o s e  c h a r ac te r i z e d  fo r  tr an s p o r t as  Typ e  E
wi th  a l ar g e -s c al e  b u r n i n g  r a te  e q u al  to  o r  gr e a te r  th an
1 4 0  kg/ m i n .  I n c l u d e s  th o s e  c h a r ac te r i z e d  as  Typ e  C  an d
Typ e  D  i f th e  s m al l -s c al e  b u r n i n g  r ate  i s  e q u al  to  o r  g r e ate r
th an  2 . 2  kg / m i n  ×  m 2 ,  b u t l e s s  th an  9 . 0  kg/ m i n  ×  m 2  an d

Typ e  E  i f th e  s m al l -s c al e  b u r n i n g  r a te  i s  e q u al  to  o r  g r e ate r
th a n  2 . 2  kg/ m i n  ×  m 2 .

Δ 3 . 3 . 7 5 . 2 . 2  Class IIB Organic Peroxide.    D e s c r i b e s  o r g an i c
p e r o x i d e  fo r m u l a ti o n s  th a t b u r n  ve r y r ap i d l y an d  th at

p r e s e n t a s e ve r e  r e a c ti vi ty h a z a r d ,  a n d  th o s e  c h ar a c te r i z e d
fo r  tr an s p o r t a s  Typ e  C  wi th  a l a r ge - s c a l e  b u r n i n g r a te  o f l e s s
th a n  1 4 0  kg / m i n .  I n c l u d e s  th o s e  c h ar ac te r i z e d  fo r  tr an s p o r t

a s  Typ e  D  a n d  Typ e  E  wi th  a l ar g e -s c a l e  b u r n i n g r a te  e q u al
to  o r  gr e a te r  th an  6 0  kg / m i n  b u t l e s s  th an  1 4 0  kg/ m i n ,
th o s e  c h ar a c te r i z e d  a s  Typ e  C  i f th e  s m al l -s c al e  b u r n i n g r ate

i s  l e s s  th a n  2 . 2  kg / m i n  ×  m 2 ,  an d  th o s e  c h ar ac te r i z e d  a s
Typ e  D  an d  Typ e  E  i f th e  s m a l l -s c a l e  b u r n i n g r a te  i s  e q u a l  to
o r  g r e ate r  th an  0 . 9  kg/ m i n  ×  m 2  b u t l e s s  th an  2 . 2  kg/ m i n  ×
m 2 .

Δ 3 . 3 . 7 5 . 3  Class III Organic Peroxide.    D e s c r i b e s  o r ga n i c  p e r o x ‐
i d e  fo r m u l a ti o n s  th at b u r n  r a p i d l y a n d  p r e s e n t a m o d e r a te

r e ac ti vi ty h az ar d .  I n c l u d e s  th o s e  c h a r ac te r i z e d  fo r  tr an s p o r t
a s  Typ e  D  wi th  a l ar g e -s c al e  b u r n i n g r a te  l e s s  th an  6 0  kg/
m i n ,  th o s e  c h ar ac te r i z e d  fo r  tr a n s p o r t a s  Typ e  E  wi th  a

l ar ge -s c al e  b u r n i n g r ate  e q u al  to  o r  g r e ate r  th an  1 0  kg / m i n
b u t l e s s  th a n  6 0  kg / m i n ,  th o s e  c h ar a c te r i z e d  fo r  tr an s p o r t as
Typ e  F  wi th  a l a r ge -s c al e  b u r n i n g r a te  e q u al  to  o r  gr e a te r
th an  1 0  kg / m i n ,  an d  th o s e  c h a r ac te r i z e d  a s  Typ e  D  an d

Typ e  E  i f th e  s m al l -s c al e  b u r n i n g  r ate  i s  l e s s  th a n  0 . 9  kg / m i n
×  m 2  a n d  Typ e  F  i r r e s p e c ti ve  o f th e  s m a l l  s c al e  b u r n i n g  r a te .

3 . 3 . 7 5 . 4  Class IV Organic Peroxide.    D e s c r i b e s  o r g an i c  p e r o x ‐
i d e  fo r m u l a ti o n s  th at b u r n  i n  th e  s am e  m an n e r  a s  o r d i n ar y

c o m b u s ti b l e s  a n d  p r e s e n t a m i n i m al  r e a c ti vi ty h az ar d .
I n c l u d e s  th o s e  c h ar ac te r i z e d  fo r  tr an s p o r t as  Typ e  E  o r  Typ e
F  wi th  a  l ar g e -s c al e  b u r n i n g  r a te  l e s s  th an  1 0  kg / m i n .

3 . 3 . 7 5 . 5  Class V Organic Peroxide.    D e s c r i b e s  o r g an i c  p e r o x ‐
i d e  fo r m u l a ti o n s  th at b u r n  wi th  l e s s  i n te n s i ty th an  o r d i n ar y
c o m b u s ti b l e s  o r  th o s e  th at d o  n o t s u s ta i n  c o m b u s ti o n  an d

p r e s e n t n o  r e ac ti vi ty h a z a r d ,  an d  th o s e  c h ar ac te r i z e d  fo r
tr an s p o r t as  Typ e  G wi th o u t ad d i ti o n a l  s u b s i d i ar y r i s ks .

3 . 3 . 7 6  O S H A [ G as ] .    T h e  O c c u p a ti o n a l  S afe ty a n d  H e a l th
Ad m i n i s tr ati o n  o f th e  U . S .  D e p a r tm e n t o f L a b o r.  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 7 7 *  O x i d i z e r.    An y s o l i d  o r  l i q u i d  m ate r i a l  th a t r e a d i l y
yi e l d s  o x yge n  o r  o th e r  o x i d i z i n g g as  o r  th a t r e ad i l y r e ac ts  to
p r o m o te  o r  i n i ti ate  c o m b u s ti o n  o f c o m b u s ti b l e  m ate r i a l s  an d

th a t c an ,  u n d e r  s o m e  c i r c u m s ta n c e s ,  u n d e r go  a vi go r o u s  s e l f-
s u s tai n e d  d e c o m p o s i ti o n  d u e  to  c o n tam i n a ti o n  o r  h e at e x p o ‐
s u r e .

3 . 3 . 7 7 . 1  Class 1 .    An  o x i d i z e r  th at d o e s  n o t m o d e r a te l y
i n c r e as e  th e  b u r n i n g r a te  o f c o m b u s ti b l e  m ate r i a l s  wi th

wh i c h  i t c o m e s  i n to  c o n tac t o r  a  s o l i d  o x i d i z e r  c l a s s ife d  a s
C l a s s  1  wh e n  te s te d  i n  ac c o r d a n c e  wi th  th e  te s t p r o to c o l  s e t
fo r th  i n  S e c ti o n  G . 1 .

3 . 3 . 7 7 . 2  Class 2.    An  o x i d i z e r  th at c a u s e s  a  m o d e r ate
i n c r e as e  i n  th e  b u r n i n g  r a te  o f c o m b u s ti b l e  m ate r i a l s  wi th
wh i c h  i t c o m e s  i n to  c o n tac t o r  a  s o l i d  o x i d i z e r  c l a s s ife d  a s

C l a s s  2  wh e n  te s te d  i n  a c c o r d a n c e  wi th  th e  te s t p r o to c o l  s e t
fo r th  i n  S e c ti o n  G . 1 .

3 . 3 . 7 7 . 3  Class 3.    An  o x i d i z e r  th at c a u s e s  a s e ve r e  i n c r e a s e
i n  th e  b u r n i n g r ate  o f c o m b u s ti b l e  m a te r i al s  wi th  wh i c h  i t

c o m e s  i n to  c o n tac t o r  a s o l i d  o x i d i z e r  c l as s ife d  as  C l as s  3
wh e n  te s te d  i n  a c c o r d an c e  wi th  th e  te s t p r o to c o l  s e t fo r th  i n

S e c ti o n  G. 1 .

3 . 3 . 7 7 . 4  Class 4.    An  o x i d i z e r  th at c an  u n d e r go  an  e x p l o s i ve
r e ac ti o n  d u e  to  c o n tam i n a ti o n  o r  e x p o s u r e  to  th e r m al  o r

p h ys i c a l  s h o c k a n d  th at c a u s e s  a s e ve r e  i n c r e as e  i n  th e  b u r n ‐
i n g  r ate  o f c o m b u s ti b l e  m ate r i al s  wi th  wh i c h  i t c o m e s  i n to
c o n tac t.

3 . 3 . 7 8  P i l e .    M ate r i a l  i n  a s i n g l e  c o n ti gu o u s  s to r ag e  ar e a ,
i n c l u d i n g  an y m ate r i a l  n o t p r o p e r l y s e p ar a te d  b y ap p r o p r i a te

d i s tan c e .

3 . 3 . 7 9 *  P ro te c ti o n  L e ve l .    A te r m  u s e d  to  d e s c r i b e  a  ti e r  o f
b u i l d i n g  s a fe ty th a t e x c e e d s  th e  c o n s tr u c ti o n  r e q u i r e m e n ts  fo r
c o n tr o l  ar e a s  to  ac c o m m o d ate  q u an ti ti e s  o f h a z a r d o u s  m ate r i ‐

a l s  i n  e x c e s s  o f th o s e  p e r m i tte d  u s i n g  th e  c o n tr o l  ar e a  c o n c e p t.
(See Section 5. 3. )

3 . 3 . 8 0  Re m o te l y L o c ate d ,  M an u al l y Ac ti vate d  S h u td o wn
C o n tro l  [ G as ] .    A c o n tr o l  s ys te m  th at i s  d e s i g n e d  to  i n i ti ate
s h u td o wn  o f th e  fo w o f g as  o r  l i q u i d  th a t i s  m an u a l l y a c ti va te d

fr o m  a  p o i n t l o c ate d  s o m e  d i s tan c e  fr o m  th e  d e l i ve r y s ys te m .
[ 5 5 ,  2 0 2 0 ]

3 . 3 . 8 1 *  S afe ty D ata S h e e t ( S D S ) .    T h e  d o c u m e n t th a t
d e s c r i b e s  c o m p o s i ti o n  o f a m a te r i al ,  h az ar d o u s  p r o p e r ti e s  an d
h az ar d  m i ti g ati o n ,  an d  d i s p o s al  i n fo r m a ti o n .

3 . 3 . 8 2 *  S e c o n d ar y C o n tai n m e n t.    T h at 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 a l  to  an d  s e p ar a te  fr o m  p r i m ar y c o n ta i n m e n t.

3 . 3 . 8 3  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 a h az ar d o u s
m a te r i al s  s p i l l .

3 . 3 . 8 4  S tan d ard  C u b i c  Fo o t ( s c f)  o f G as  [ G as ] .    An  a m o u n t o f
ga s  th a t o c c u p i e s  o n e  c u b i c  fo o t at 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)  an d  a  te m p e r a tu r e  o f 7 0 ° F  ( 2 1 ° C ) .  [ 5 5 ,
2 0 2 0 ]

3 . 3 . 8 5 *  S to rage  ( H az ard o u s  M ate ri al ) .    H a z a r d o u s  m a te r i al  i n
th e  a c t o f b e i n g  s to r e d  a s  a s u p p l y r e s e r ve d  fo r  fu tu r e  u s e  o r
d i s p o s a l  i n c l u d i n g ,  b u t n o t l i m i te d  to ,  an y o f th e  fo l l o wi n g :  ( 1 )

h a z a r d o u s  m ate r i a l  p a c kag e d  i n  i n d i vi d u a l  c o n ta i n e r s ,  wi th o u t
ac ti ve  c o n n e c ti o n s ,  th a t c an  b e  h a n d l e d ,  s tac ke d ,  a r r an g e d ,  o r
tr a n s p o r te d  o n  s i te ;  ( 2 )  u n c o n n e c te d  m o b i l e  e q u i p m e n t o r

o ve r- th e -r o a d  tr a n s p o r t ve h i c l e s  c o n ta i n i n g h az ar d o u s  m a te r i al s
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awa i ti n g  tr an s p o r tati o n ;  ( 3 )  m o b i l e  e q u i p m e n t i n c l u d i n g  o ve r-
th e -r o a d  tr an s p o r t ve h i c l e s  c o n tai n i n g  h az ar d o u s  m ate r i al s
wh e n  c o n n e c te d  an d  s e r vi n g  a s  a  s o u r c e  o f s u p p l y;  ( 4 )  s tati o n ‐
ar y tan ks  c o n ta i n i n g h az ar d o u s  m a te r i al s ,  i n c l u d i n g tan ks
c o n n e c te d  an d  s e r vi n g as  a s o u r c e  o f s u p p l y.

3 . 3 . 8 5 . 1  Bulk Solid Storage.    T h e  s to r a ge  o f m o r e  th a n
6 0 0 0  l b  ( 2 7 2 2  kg)  i n  a s i n g l e  c o n tai n e r.

3 . 3 . 8 5 . 2  Detached Storage.    S to r ag e  i n  a s e p ar a te  b u i l d i n g o r
i n  an  o u ts i d e  ar e a  l o c ate d  awa y fr o m  a l l  s tr u c tu r e s .  [ 1 ,  2 0 2 1 ]

3 . 3 . 8 5 . 2 . 1  Detached Building (Hazardous Materials) .    A s e p a‐
r a te  s i n g l e - s to r y b u i l d i n g ,  wi th o u t a b as e m e n t o r  c r a wl

s p ac e ,  u s e d  fo r  th e  s to r a ge  o r  u s e  o f h a z a r d o u s  m ate r i al s
an d  l o c a te d  a n  ap p r o ve d  d i s tan c e  fr o m  al l  o th e r  s tr u c tu r e s .

3 . 3 . 8 5 . 2 . 2  Detached Storage (Oxidizers) .    S to r ag e  i n  e i th e r  an
o p e n  o u ts i d e  ar e a  o r  i n  a  s e p ar ate  b u i l d i n g  c o n ta i n i n g n o
i n c o m p ati b l e  m ate r i a l s  an d  l o c a te d  awa y fr o m  a l l  o th e r

s tr u c tu r e s .

N 3 . 3 . 8 5 . 3  Protected Storage Room.    A s e p ar a te d  r o o m  i n  a
b u i l d i n g  fo r  s to r ag e  o f h az ar d o u s  m a te r i al s  m e e ti n g  th e

c o n s tr u c ti o n  r e q u i r e m e n ts  o f th e  a p p l i c ab l e  p r o te c ti o n  l e ve l
( 1  to  4 )  i n  a c c o r d a n c e  wi th  S e c ti o n  5 . 3 .

3 . 3 . 8 5 . 4  Segregated Storage.    S to r ag e  i n  th e  s a m e  r o o m  o r
i n s i d e  ar e a  b u t p h ys i c al l y s e p ar ate d  b y d i s ta n c e ,  n o n c o m b u s ‐

ti b l e  p a r ti ti o n s ,  c a b i n e ts ,  o r  e n c l o s u r e s  fr o m  i n c o m p ati b l e
m a te r i al s .

3 . 3 . 8 5 . 5  Storage,  Compressed Gases or Cryogenic Fluids [Gas].
An  i n ve n to r y o f c o m p r e s s e d  g as e s  o r  c r yo g e n i c  fu i d s  i n

c o n tai n e r s  th at ar e  n o t i n  th e  p r o c e s s  o f b e i n g  e x am i n e d ,
s e r vi c e d ,  r efl l e d ,  l o ad e d ,  o r  u n l o ad e d .

3 . 3 . 8 6  S to rage  H e i gh t.    T h e  h e i g h t fr o m  th e  fn i s h e d  fo o r  to
th e  to p  o f th e  h i g h e s t c o n ta i n e r  o r  a p i l e ’ s  p e ak.

3 . 3 . 8 7 *  Tan k .

3 . 3 . 8 7 . 1  Container Tank.    An y ve s s e l  o f 1 1 9  ga l  ( 4 5 0  L ) ,
1 0 0 0  l b  ( 4 5 4  kg )  o r  l e s s  wa te r  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 h a z a r d o u s  c h e m i c al s .

3 . 3 . 8 7 . 2 *  Portable Tank.    A c o n ta i n e r  d e s i gn e d  p r i m a r i l y to
b e  l o ad e d  i n to  o r  o n  o r  te m p o r ar i l y a ttac h e d  to  a tr an s p o r t
ve h i c l e  o r  s h i p  a n d  e q u i p p e d  wi th  s ki d s ,  m o u n ti n g s ,  o r

a c c e s s o r i e s  to  fa c i l i ta te  h an d l i n g o f th e  tan k b y m e c h an i c al
m e a n s  a n d  n o t i n te n d e d  fo r  fx e d  i n s tal l ati o n .

3 . 3 . 8 7 . 3 *  Stationary Tank.    A ve s s e l  u s e d  fo r  s to r i n g  h az ar d ‐
o u s  m a te r i al s  d e s i gn e d  fo r  s ta ti o n a r y i n s tal l ati o n s  n o t i n te n ‐

d e d  fo r  l o ad i n g,  u n l o ad i n g,  o r  atta c h m e n t to  a tr an s p o r t
ve h i c l e  o r  s h i p  as  p ar t o f i ts  n o r m al  o p e r ati o n  i n  th e  p r o c e s s

o f u s e .

3 . 3 . 8 8  T C  [ G as ] .    Tr an s p o r t C an a d a.  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 8 9  Tre atm e n t S ys te m  [ G as ] .    An  a s s e m b l y o f e q u i p m e n t
c a p a b l e  o f p r o c e s s i n g  a h az ar d o u s  ga s  o r  vap o r  a n d  r e d u c i n g
th e  ga s  c o n c e n tr ati o n  to  a p r e d e te r m i n e d  l e ve l  a t th e  p o i n t o f
d i s c h ar g e  fr o m  th e  s ys te m  to  th e  a tm o s p h e r e .

3 . 3 . 9 0 *  Tu b e  Trai l e r [ G as ] .    A tr u c k o r  s e m i tr ai l e r  o n  wh i c h  a
n u m b e r  o f ve r y l o n g c o m p r e s s e d  ga s  tu b u l a r  c yl i n d e r s  h ave
b e e n  m o u n te d  an d  m a n i fo l d e d  i n to  a  c o m m o n  p i p i n g s ys te m .
[ 5 5 ,  2 0 2 0 ]

3 . 3 . 9 1 *  U s e .    To  p l a c e  a m ate r i a l ,  i n c l u d i n g  s o l i d s ,  l i q u i d s ,
a n d  g as e s ,  i n to  ac ti o n .

3 . 3 . 9 1 . 1 *  Closed System Use.    U s e  o f a s o l i d  o r  l i q u i d  h a z a r d ‐
o u s  m a te r i al  i n  a c l o s e d  ve s s e l  o r  s ys te m  th a t r e m ai n s  c l o s e d
d u r i n g n o r m al  o p e r ati o n s  wh e r e  vap o r s  e m i tte d  b y th e

p r o d u c t a r e  n o t l i b e r ate d  o u ts i d e  o f th e  ve s s e l  o r  s ys te m  an d
th e  p r o d u c t i s  n o t e x p o s e d  to  th e  atm o s p h e r e  d u r i n g
n o r m a l  o p e r ati o n s  an d  a l l  u s e s  o f c o m p r e s s e d  g as e s .

3 . 3 . 9 1 . 2 *  Open System Use.    U s e  o f a  s o l i d  o r  l i q u i d  h a z a r d ‐
o u s  m ate r i a l  i n  a  ve s s e l  o r  s ys te m  th at i s  c o n ti n u o u s l y o p e n
to  th e  atm o s p h e r e  d u r i n g  n o r m al  o p e r a ti o n s  an d  wh e r e

vap o r s  ar e  l i b e r ate d  o r  th e  p r o d u c t i s  e x p o s e d  to  th e  atm o s ‐
p h e r e  d u r i n g  n o r m al  o p e r ati o n s .

3 . 3 . 9 2  Val ve  O u tl e t C ap  o r P l ug [ G as ] .    A r e m o vab l e  d e vi c e
th a t fo r m s  a  g as ti g h t s e al  o n  th e  o u tl e t to  th e  c o n tr o l  val ve  th at
i s  p r o vi d e d  o n  a  s o u r c e  c o n tai n i n g  a  c o m p r e s s e d  ga s  o r  c r yo ‐

g e n i c  fu i d .  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 9 3  Val ve  P ro te c ti o n  C ap  [ G as ] .    A r i g i d ,  r e m o vab l e  c o ve r
p r o vi d e d  fo r  c o n ta i n e r  va l ve  p r o te c ti o n  d u r i n g h an d l i n g ,  tr an s ‐

p o r ta ti o n ,  a n d  s to r ag e .  [ 5 5 ,  2 0 2 0 ]

3 . 3 . 9 4  Val ve  P ro te c ti o n  D e vi c e  [ G as ] .    A d e vi c e  a ttac h e d  to  th e
n e c k r i n g  o r  b o d y o f a c yl i n d e r  fo r  th e  p u r p o s e  o f p r o te c ti n g
th e  c yl i n d e r  val ve  fr o m  b e i n g  s tr u c k o r  fr o m  b e i n g  d a m a ge d  b y

th e  i m p a c t r e s u l ti n g  fr o m  a  fal l  o r  a n  o b j e c t s tr i ki n g th e  c yl i n ‐
d e r.  [ 1 ,  2 0 2 1 ]

3 . 3 . 9 5  Was te .    H a z a r d o u s  m ate r i al s  th at h ave  b e e n  d e te r m i n e d
b y th e  u s e r  to  b e  b e yo n d  th e i r  u s e fu l  l i fe  a n d  th at ar e  awa i ti n g
d i s p o s a l  o r  p r o c e s s i n g  b y e i th e r  p u b l i c  o r  p r i vate  m e a n s .

3 . 4  S p e c i al  P e r fo r m an c e - B as e d  D efn i ti o n s .

3 . 4 . 1  An al ys i s .

3 . 4 . 1 . 1  Sensitivity Analysis.    An  an a l ys i s  p e r fo r m e d  to  d e te r ‐
m i n e  th e  d e gr e e  to  wh i c h  a p r e d i c te d  o u tp u t wi l l  va r y g i ve n

a  s p e c ife d  c h an g e  i n  an  i n p u t p ar a m e te r,  u s u a l l y i n  r e l a ti o n
to  m o d e l s .  [ 5 0 0 0 ,  2 0 2 1 ]

3 . 4 . 1 . 2  Uncertainty Analysis.    An  an al ys i s  p e r fo r m e d  to
d e te r m i n e  th e  d e g r e e  to  wh i c h  a  p r e d i c te d  val u e  wi l l  va r y.

[ 5 0 0 0 ,  2 0 2 1 ]

3 . 4 . 2  D ata C o n ve rs i o n .    T h e  p r o c e s s  o f d e ve l o p i n g  th e  i n p u t
d ata s e t fo r  th e  as s e s s m e n t m e th o d  o f c h o i c e .  [ 1 01 ,  2 0 2 1 ]

3 . 4 . 3  D e s i gn  Fi re  S c e n ari o .    S e e  3 . 4 . 8 . 1 .

3 . 4 . 4  D e s i gn  S p e c ifc ati o n .    S e e  3 . 4 . 1 8 . 1 .

3 . 4 . 5  D e s i gn  Te am .    A g r o u p  o f s take h o l d e r s  i n c l u d i n g,  b u t
n o t l i m i te d  to ,  r e p r e s e n ta ti ve s  o f th e  a r c h i te c t,  c l i e n t,  an d  an y
p e r ti n e n t e n g i n e e r s  an d  o th e r  d e s i g n e r s .  [ 1 01 ,  2 0 2 1 ]

3 . 4 . 6 *  E x p o s u re  Fi re .    A fr e  th a t s tar ts  a t a  l o c ati o n  th a t i s
r e m o te  fr o m  th e  ar e a b e i n g p r o te c te d  an d  gr o ws  to  e x p o s e  th at

wh i c h  i s  b e i n g p r o te c te d .  [ 1 01 ,  2 0 2 1 ]

3 . 4 . 7 *  Fi re  M o d e l .    A s tr u c tu r e d  ap p r o ac h  to  p r e d i c ti n g  o n e
o r  m o r e  e ffe c ts  o f a fr e .  [ 1 01 ,  2 0 2 1 ]

3 . 4 . 8 *  Fi re  S c e n ari o .    A s e t o f c o n d i ti o n s  th at d efn e s  th e
d e ve l o p m e n t o f fr e ,  th e  s p r e ad  o f c o m b u s ti o n  p r o d u c ts

th r o u g h o u t 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 ,  th e  r e ac ti o n s  o f
p e o p l e  to  fr e ,  a n d  th e  e ffe c ts  o f c o m b u s ti o n  p r o d u c ts .  [ 1 01 ,

2 0 2 1 ]
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Δ 3 . 4 . 8 . 1  Design Fire Scenario.    A fr e  s c e n ar i o  s e l e c te d  fo r
e va l u a ti o n  o f a p r o p o s e d  d e s i gn .  [ 1 01 ,  2 0 2 1 ]

3 . 4 . 9 *  Fu e l  L o ad .    T h e  to tal  q u an ti ty o f c o m b u s ti b l e  c o n te n ts
o f a b u i l d i n g,  s p ac e ,  o r  fr e  a r e a.  [ 5 0 0 0 ,  2 0 2 1 ]

3 . 4 . 1 0  I n p u t D ata S p e c ifc ati o n .    S e e  3 . 4 . 1 8 . 2 .

3 . 4 . 1 1  O c c u p an t C h arac te ri s ti c s .    T h e  ab i l i ti e s  o r  b e h avi o r s  o f
p e o p l e  b e fo r e  a n d  d u r i n g  a  fr e .  [ 1 01 ,  2 0 2 1 ]

3 . 4 . 1 2 *  P e r fo r m an c e  C ri te ri a.    T h r e s h o l d  val u e s  o n  m e as u r e ‐
m e n t s c al e s  th at ar e  b a s e d  o n  q u an tife d  p e r fo r m an c e  o b j e c ‐

ti ve s .  [ 1 01 ,  2 0 2 1 ]

3 . 4 . 1 3 *  P ro p o s e d  D e s i gn .    A d e s i g n  d e ve l o p e d  b y a d e s i gn
te a m  a n d  s u b m i tte d  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  fo r
ap p r o va l .  [ 1 01 ,  2 0 2 1 ]

3 . 4 . 1 4  S afe  L o c ati o n .    A l o c ati o n  r e m o te  o r  s e p a r ate d  fr o m
th e  e ffe c ts  o f a fr e  s o  th at s u c h  e ffe c ts  n o  l o n g e r  p o s e  a th r e at.

[ 1 01 ,  2 0 2 1 ]

3 . 4 . 1 5  S afe ty Fac to r.    A fac to r  a p p l i e d  to  a p r e d i c te d  va l u e  to
e n s u r e  th at a s u ffc i e n t s a fe ty m ar g i n  i s  m ai n ta i n e d .  [ 1 01 ,  2 0 2 1 ]

3 . 4 . 1 6  S afe ty M argi n .    T h e  d i ffe r e n c e  b e twe e n  a  p r e d i c te d
val u e  an d  th e  ac tu a l  va l u e  wh e r e  a  fa u l t c o n d i ti o n  i s  e x p e c te d .

[ 1 01 ,  2 0 2 1 ]

3 . 4 . 1 7  S e n s i ti vi ty An al ys i s .    S e e  3 . 4 . 1 . 1 .

3 . 4 . 1 8  S p e c ifc ati o n .

3 . 4 . 1 8 . 1  Design Specifcation.    A b u i l d i n g c h a r ac te r i s ti c  an d
o th e r  c o n d i ti o n s  th at ar e  u n d e r  th e  c o n tr o l  o f th e  d e s i gn

te a m .  [ 5 0 0 0 ,  2 0 2 1 ]

3 . 4 . 1 8 . 2  Input Data Specifcation.    I n fo r m a ti o n  r e q u i r e d  b y
th e  ve r ifc ati o n  m e th o d .  [ 1 01 ,  2 0 2 1 ]

3 . 4 . 1 9  S tak e h o l d e r.    An  i n d i vi d u a l ,  o r  r e p r e s e n tati ve  o f s am e ,
h avi n g  a n  i n te r e s t i n  th e  s u c c e s s fu l  c o m p l e ti o n  o f a p r o j e c t.

[ 1 01 ,  2 0 2 1 ]

3 . 4 . 2 0  U n c e r tai n ty An al ys i s .    S e e  3 . 4 . 1 . 2 .

3 . 4 . 2 1  Ve rifc ati o n  M e th o d .    A p r o c e d u r e  o r  p r o c e s s  u s e d  to
d e m o n s tr ate  o r  c o nfr m  th a t th e  p r o p o s e d  d e s i g n  m e e ts  th e

s p e c ife d  c r i te r i a .  [ 1 01 ,  2 0 2 1 ]

C h ap te r 4    C l as s ifc ati o n  o f M ate ri al s ,  Was te s ,  an d  H az ard  o f
C o n te n ts

4 . 1 *  H az ard o u s  M ate ri al  C l as s ifc ati o n .    M ate r i al s  s h a l l  b e
c l as s ife d  i n to  o n e  o r  m o r e  o f th e  fo l l o wi n g  c a te g o r i e s  o f
h az ar d o u s  m ate r i a l s ,  b a s e d  o n  th e  d efn i ti o n s  fo u n d  i n  C h a p ‐

te r  3 :

( 1 ) C o r r o s i ve  s o l i d s ,  l i q u i d s ,  o r  g as e s
( 2 ) F l am m ab l e  s o l i d s
( 3 ) F l am m ab l e  g as e s
( 4 ) F l am m ab l e  c r yo g e n i c  fu i d s
( 5 ) I n e r t c r yo g e n i c  fu i d s
( 6 ) I n e r t ga s e s
( 7 ) O r g an i c  p e r o x i d e  fo r m u l a ti o n s
( 8 ) O x i d i z e r  s o l i d s  o r  l i q u i d s
( 9 ) O x i d i z i n g g as e s

( 1 0 ) O x i d i z i n g c r yo g e n i c  fu i d s
( 1 1 ) P yr o p h o r i c  s o l i d s ,  l i q u i d s ,  o r  g as e s
( 1 2 ) To x i c  o r  h i g h l y to x i c  s o l i d s ,  l i q u i d s ,  o r  ga s e s

( 1 3 ) U n s ta b l e  ( r e ac ti ve )  s o l i d s ,  l i q u i d s ,  o r  ga s e s
( 1 4 ) Wate r-r e a c ti ve  s o l i d s  o r  l i q u i d s

4 . 2  C l as s ifc ati o n  o f H i gh - H az ard  C o n te n ts .

4 . 2 . 1  G e n e ral .

4 . 2 . 1 . 1    H i g h -h az ar d  c o n te n ts  s h a l l  i n c l u d e  m ate r i a l s  d efn e d
a s  h az ar d o u s  m ate r i a l  i n  C h ap te r  3 ,  wh e th e r  s to r e d ,  u s e d ,  o r

h an d l e d .

4 . 2 . 1 . 2    H i g h -h az ar d  c o n te n ts  s h al l  i n c l u d e  th o s e  m a te r i al s
d efn e d  as  h az ar d o u s  m a te r i al  s o l i d s ,  l i q u i d s ,  o r  g as e s  l i m i te d  to
th e  h a z a r d  c a te g o r i e s  s p e c ife d  i n  1 . 1 . 1  an d  c l a s s ife d  i n  ac c o r d ‐
an c e  wi th  4 . 2 . 1 . 2 . 1  th r o u g h  4 . 2 . 1 . 2 . 4  wh e th e r  s to r e d ,  u s e d ,  o r

h a n d l e d .

4 . 2 . 1 . 2 . 1  H i gh - H az ard  L e ve l  1  C o n te n ts .    H i gh - h az ar d  L e ve l  1
c o n te n ts  s h a l l  i n c l u d e  m a te r i al s  th a t p r e s e n t a d e to n a ti o n
h a z a r d ,  i n c l u d i n g ,  b u t n o t l i m i te d  to ,  th e  fo l l o wi n g h a z a r d  c a te ‐

go r i e s :

( 1 ) C l a s s  4  o x i d i z e r s
( 2 ) D e to n a b l e  p yr o p h o r i c  s o l i d s  o r  l i q u i d s
( 3 ) C l a s s  3  d e to n ab l e  an d  C l as s  4  u n s ta b l e  ( r e ac ti ve )  s o l i d s ,

l i q u i d s ,  o r  g as e s
( 4 ) D e to n a b l e  o r g an i c  p e r o x i d e s

4 . 2 . 1 . 2 . 2  H i gh - H az ard  L e ve l  2  C o n te n ts .    H i gh -h a z a r d  L e ve l  2
c o n te n ts  s h a l l  i n c l u d e  m ate r i a l s  th at p r e s e n t a d efa gr a ti o n
h az ar d  o r  a h a z a r d  fr o m  ac c e l e r a te d  b u r n i n g ,  i n c l u d i n g ,  b u t

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

( 1 ) C o m b u s ti b l e  d u s ts  th a t a r e  s to r e d ,  u s e d ,  o r  ge n e r a te d  i n  a
m a n n e r  th at c r e ate s  a  s e ve r e  fr e  o r  e x p l o s i o n  h a z a r d

( 2 ) C l a s s  I  o r g an i c  p e r o x i d e s
( 3 ) C l a s s  3  s o l i d  o r  l i q u i d  o x i d i z e r s  th at a r e  u s e d  o r  s to r e d  i n

n o r m a l 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 tai n ‐
e r s  o r  s ys te m s  a t g au g e  p r e s s u r e s  o f m o r e  th a n  1 5  p s i

( 1 0 3 . 4  kP a)
( 4 ) F l am m ab l e  g as e s
( 5 ) F l am m ab l e  c r yo g e n i c  fu i d s
( 6 ) N o n d e to n ab l e  p yr o p h o r i c  s o l i d s ,  l i q u i d s ,  o r  g as e s
( 7 ) C l a s s  3  n o n d e to n ab l e  u n s tab l e  ( r e a c ti ve )  s o l i d s ,  l i q u i d s ,

o r  g as e s
( 8 ) C l a s s  3  wate r-r e a c ti ve  s o l i d s  a n d  l i q u i d s

4 . 2 . 1 . 2 . 3  H i gh - H az ard  L e ve l  3  C o n te n ts .    H i gh - h az ar d  L e ve l  3
c o n te n ts  s h a l l  i n c l u d e  m a te r i al s  th a t r e ad i l y s u p p o r t c o m b u s ‐
ti o n  o r  p r e s e n t a p h ys i c al  h az ar d ,  i n c l u d i n g ,  b u t n o t l i m i te d  to ,

th e  fo l l o wi n g h az ar d  c a te g o r i e s :

( 1 ) F l a m m a b l e  s o l i d s ,  o th e r  th an  d u s ts  c l a s s ife d  as  h i gh -
h az ar d  L e ve l  2 ,  th a t ar e  s to r e d ,  u s e d ,  o r  ge n e r a te d  i n  a

m a n n e r  th at c r e ate s  a  h i gh  fr e  h az ar d
( 2 ) C l a s s  I I A,  C l as s  I I B ,  an d  C l a s s  I I I  o r g an i c  p e r o x i d e s
( 3 ) C l a s s  2  s o l i d  o r  l i q u i d  o x i d i z e r s
( 4 ) C l a s s  3  s o l i d  o r  l i q u i d  o x i d i z e r s  th at a r e  u s e d  o r  s to r e d  i n

n o r m al l y c l o s e d  c o n tai n e r s  o r  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 . 4  kP a)

( 5 ) C l a s s  2  u n s ta b l e  ( r e ac ti ve )  m ate r i al s
( 6 ) C l a s s  2  wate r- r e ac ti ve  s o l i d s ,  l i q u i d s ,  o r  g as e s
( 7 ) O x i d i z i n g  g as e s
( 8 ) O x i d i z i n g  c r yo g e n i c  fu i d s

4 . 2 . 1 . 2 . 4  H i gh - H az ard  L e ve l  4  C o n te n ts .    H i gh - h az ar d  L e ve l  4
c o n te n ts  s h a l l  i n c l u d e  m ate r i al s  th at ar e  ac u te  h e a l th  h a z a r d s ,

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

( 1 ) C o r r o s i ve  s o l i d s ,  l i q u i d s ,  o r  g as e s
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( 2 ) H i gh l y to x i c  s o l i d s ,  l i q u i d s ,  o r  g as e s
( 3 ) To x i c  s o l i d s ,  l i q u i d s ,  o r  ga s e s

N 4 . 2 . 2  Re s p o n s i b i l i ty fo r C l as s ifc ati o n .    C l a s s ifc a ti o n  s h al l  b e
p e r fo r m e d  b y a n  ap p r o ve d  o r g an i z a ti o n ,  i n d i vi d u a l ,  o r  te s ti n g
l ab o r ato r y.  [ 5 5 : 5 . 1 . 4 ]

4 . 3  M i x ture s .    M i x tu r e s  s h a l l  b e  c l as s ife d  i n  ac c o r d a n c e  wi th
th e  h az ar d s  o f th e  m i x tu r e  as  a wh o l e  b y an  ap p r o ve d ,  q u al ife d
o r g an i z a ti o n ,  i n d i vi d u a l ,  o r  te s ti n g l a b o r a to r y.

4 . 4 *  M u l ti p l e  H az ard s .    H a z a r d o u s  m a te r i al s  th a t h a ve  m u l ti ‐
p l e  h a z a r d s  s h al l  c o n fo r m  to  th e  c o d e  r e q u i r e m e n ts  fo r  e a c h
ap p l i c a b l e  h az ar d  c ate g o r y.

4 . 5 *  C l as s ifc ati o n  o f Was te .    Was te  c o m p r i s e d  o f o r  c o n tai n ‐
i n g  h a z a r d o u s  m ate r i al s  s h al l  b e  c l as s ife d  i n  a c c o r d a n c e  wi th
S e c ti o n s  4 . 1  th r o u gh  4 . 4  as  ap p l i c ab l e .

4 . 5 . 1 *    Was te  c l as s ife d  i n  a c c o r d an c e  wi th  S e c ti o n s  4 . 1
th r o u g h  4 . 4  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 C h ap te r s  1
th r o u g h  9  an d  th e  m a te r i al - s p e c ifc  r e q u i r e m e n ts  o f C h a p te r s
1 1  th r o u g h  2 1  as  ap p l i c a b l e .

N 4 . 6  To x i c i ty o f G as  M i x tu re s .    T h e  to x i c i ty o f g as  m i x tu r e s
s h a l l  b e  c l as s ife d  i n  ac c o r d a n c e  wi th  C GA P -2 0 ,  Standard for the
Classifcation of Toxic Gas Mixtures,  o r  te s te 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 2 9  C F R 1 9 1 0 . 1 0 0 0  o r  D O T  4 9  C F R 1 7 3  o r
I S O  1 0 2 9 8 ,  Determination of toxicity of a gas or gas mixture.
[ 5 5 : 5 . 1 . 4 . 1 ]

N 4 . 7  Fl am m ab i l i ty o f G as  M i x tu re s .    F o r  g as  m i x tu r e s  o th e r
th an  th o s e  c o n tai n i n g  am m o n i a a n d  n o nfa m m a b l e  g as e s ,
fa m m a b i l i ty o f ga s  m i x tu r e s  s h al l  b e  c l a s s ife d  i n  a c c o r d a n c e
wi th  C GA P -2 3 ,  Standard for Categorizing Gas Mixtures Containing
Flammable and Nonfammable Components;  o r  b y p h ys i c a l  te s ti n g
i n  ac c o r d a n c e  wi th  AS T M  E 6 8 1 ,  Standard Test Method for Concen‐
tration Limits of Flammability of Chemicals (Vapors and Gases);  o r
I S O  1 0 1 5 6 ,  Gases and gas mixtures — Determination of fre potential
and oxidizing ability for the election of cylinder valve outlets.
[ 5 5 : 5 . 1 . 4 . 2 ]

4 . 8  C o m b u s ti b i l i ty o f M ate ri al s .

4 . 8 . 1 *  N o n c o m b u s ti b l e  M ate ri al .

4 . 8 . 1 . 1    A m a te r i al  th at c o m p l i e s  wi th  a n y o n e  o f th e  fo l l o wi n g
s h a l l  b e  c o n s i d e r e d  a  n o n c o m b u s ti b l e  m a te r i al :

( 1 ) * T h e  m ate r i al ,  i n  th e  fo r m  i n  wh i c h  i t i s  u s e d  a n d  u n d e r
th e  c o n d i ti o n s  an ti c i p ate d ,  wi l l  n o t i g n i te ,  b u r n ,  s u p p o r t
c o m b u s ti o n ,  o r  r e l e a s e  fa m m a b l e  vap o r s  wh e n  s u b j e c te d
to  fr e  o r  h e a t.

( 2 ) T h e  m ate r i a l  i s  r e p o r te d  a s  p a s s i n g AS T M  E 1 3 6 ,  Standard
Test Method for Assessing Combustibility of Materials Using a
Vertical Tube Furnace at 750°C.

( 3 ) T h e  m ate r i al  i s  r e p o r te d  as  c o m p l yi n g wi th  th e  p a s s / fa i l
c r i te r i a o f AS T M  E 1 3 6  wh e n  te s te d  i n  ac c o r d an c e  wi th
th e  te s t m e th o d  an d  p r o c e d u r e  i n  AS T M  E 2 6 5 2 ,  Standard

Test Method for Assessing Combustibility of Materials Using a
Tube Furnace with a Cone-Shaped Airfow Stabilizer,  at 750°C.

[ 5 0 0 0 : 7 . 1 . 4 . 1 . 1 ]

4 . 8 . 1 . 2    Wh e r e  th e  te r m  limited-combustible i s  u s e d  i n  th i s  c o d e ,
i t s h al l  al s o  i n c l u d e  th e  te r m  noncombustible .  [ 5 0 0 0 : 7 . 1 . 4 . 1 . 2 ]

Δ 4 . 8 . 2 *  L i m i te d - C o m b u s ti b l e  M ate ri al .    A m ate r i a l  s h a l l  b e
c o n s i d e r e d  a  l i m i te d -c o m b u s ti b l e  m ate r i al  wh e r e  o n e  o f th e
fo l l o wi n g  i s  m e t:

( 1 ) T h e  c o n d i ti o n s  o f 4 . 8 . 2 . 1  a n d  4 . 8 . 2 . 2 ,  a n d  th e  c o n d i ti o n s
o f e i th e r  4 . 8 . 2 . 3  o r  4 . 8 . 2 . 4 ,  s h al l  b e  m e t.

( 2 ) T h e  c o n d i ti o n s  o f 4 . 8 . 2 . 6  s h al l  b e  m e t.
[ 5 0 0 0 : 7 . 4 . 1 . 2 ]

N 4 . 8 . 2 . 1    T h e  m a te r i al  d o e s  n o t c o m p l y wi th  th e  r e q u i r e m e n ts
fo r  a  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 a n c e  wi th  4 . 8 . 1 .

[ 5 0 0 0 : 7 . 1 . 4 . 2 . 1 ]

N 4 . 8 . 2 . 2    T h e  m a te r i al ,  i n  th e  fo r m  i n  wh i c h  i t i s  u s e d ,  e x h i b i ts  a
p o te n ti a l  h e a t va l u e  n o t e x c e e d i n g  3 5 0 0  B tu / l b  ( 8 1 4 1  kJ / kg)
wh e n  te s te d  i n  ac c o r d an c e  wi th  N F PA 2 5 9 .  [ 5 0 0 0 : 7 . 1 . 4 . 2 . 2 ]

Δ 4 . 8 . 2 . 3    T h e  m ate r i a l  s h a l l  h ave  a s tr u c tu r a l  b as e  o f n o n c o m ‐
b u s ti b l e  m ate r i a l  wi th  a s u r fac i n g  n o t e x c e e d i n g  a th i c kn e s s  o f

1 ∕8  i n .  ( 3 . 2  m m )  wh e r e  th e  s u r fac i n g e x h i b i ts  a fam e  s p r e ad
i n d e x  n o t g r e ate r  th an  5 0  wh e n  te s te d  i n  a c c o r d an c e  wi th
AS T M  E 8 4 ,  Standard Test Method for Surface Burning Characteris‐

tics of Building Materials,  o r  U L  7 2 3 ,  Test for Surface Burning Char‐
acteristics of Building Materials.  [ 5 0 0 0 : 7 . 1 . 4 . 2 . 3 ]

Δ 4 . 8 . 2 . 4    T h e  m a te r i al  s h al l  b e  c o m p o s e d  o f m ate r i al s  th at,  i n
th e  fo r m  an d  th i c kn e s s  u s e d ,  n e i th e r  e x h i b i t a fam e  s p r e ad
i n d e x  g r e ate r  th a n  2 5  n o r  e x h i b i t e vi d e n c e  o f c o n ti n u e d

p ro gr e s s i ve  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  AS T M
E 8 4  o r  U L  7 2 3  an d  ar e  o f s u c h  c o m p o s i ti o n  th a t al l  s u r fac e s
th a t wo u l d  b e  e x p o s e d  b y c u tti n g th r o u g h  th e  m ate r i a l  o n  an y

p l a n e  wo u l d  n e i th e r  e x h i b i t a fa m e  s p r e a d  i n d e x  g r e ate r  th an
2 5  n o r  e x h i b i t e vi d e n c e  o f c o n ti n u e d  p r o gr e s s i ve  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  AS T M  E 8 4  o r  U L  7 2 3 .

[ 5 0 0 0 : 7 . 1 . 4 . 2 . 4 ]

N 4 . 8 . 2 . 5    M ate r i al s  s h al l  b e  c o n s i d e r e d  l i m i te d -c o m b u s ti b l e
m a te r i al s  wh e r e  te s te d  i n  a c c o r d an c e  wi th  AS T M  E 2 9 6 5 ,  Stand‐

ard Test Method for Determination of Low Levels of Heat Release Rate
for Materials and Products Using an Oxygen Consumption Calorime‐

ter,  a t an  i n c i d e n t h e at fu x  o f 7 5  kW/ m 2  fo r  a 2 0 -m i n u te  e x p o ‐
s u r e ,  a n d  b o th  th e  fo l l o wi n g  c o n d i ti o n s  ar e  m e t:

( 1 ) T h e  p e ak h e a t r e l e as e  r ate  s h al l  n o t e x c e e d  1 5 0  kW/ m 2

fo r  l o n g e r  th an  1 0  s e c o n d s .
( 2 ) T h e  to ta l  h e at r e l e as e d  s h a l l  n o t e x c e e d  8  M J / m 2 .
[ 5 0 0 0 : 7 . 1 . 4 . 2 . 5 ]

4 . 8 . 2 . 6    Wh e r e  th e  te r m  limited-combustible i s  u s e d  i n  th i s  c o d e ,
i t s h a l l  a l s o  i n c l u d e  th e  te r m  noncombustible.  [ 5 0 0 0 : 7 . 1 . 4 . 2 . 6 ]

N 4 . 9  C l as s ifc ati o n  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 .

N 4 . 9 . 1  C l as s  I  L i q ui d s .

N 4 . 9 . 1 . 1    A l i q u i d  wi th  a c l o s e d -c u p  fas h  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 . ,  fam m ab 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  an d  ap p ar a tu s  s e t
fo r th  i n  4 . 9 . 5  an d  a Re i d  va p 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

a n  a b 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 )  a t 1 0 0 ° F  ( 3 7 . 8 ° C ) ,  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 Pres‐
sure of Petroleum Products (Reid Method).  [ 3 0 : 4 . 2 . 1 . 1 ]

N 4 . 9 . 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  s u b c l a s s ife d  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 fas h  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 at h as  a  fas h  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  ab o ve  1 0 0 ° F  ( 3 7 . 8 ° C ) .

( 3 ) Class IC Liquid.  A l i q u i d  th at h a s  a  fa s h  p o i n t a t 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 ) .

[ 3 0 : 4 . 2 . 1 . 2 ]
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N 4 . 9 . 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  fas h  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 a te d  a s  a C l a s 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  4 . 9 . 5 .
[ 3 0 : 4 . 2 . 2 ]

N 4 . 9 . 3  C l as s  I I I  L i q ui d s .

N 4 . 9 . 3 . 1    A l i q u i d  wi th  a  c l o s e d -c u p  fa s h  p o i n t a t o r  ab o ve  1 4 0 ° F
( 6 0 ° C )  s h a l 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 ) ,  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  4 . 9 . 5 .  [ 3 0 : 4 . 2 . 3 . 1 ]

N 4 . 9 . 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  s u b c l as s ife d  i n  ac c o r d ‐
a n 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  fa s h  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 fa s h  p o i n t a t o r
ab o ve  2 0 0 ° F  ( 9 3 ° C ) .

[ 3 0 : 4 . 2 . 3 . 2 ]

N 4 . 9 . 4  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 ) .

N 4 . 9 . 4 . 1    F o r  d efn i n g 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  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 . 4  kP a) .  [ 3 0 : 4 . 3 . 1 ]

N 4 . 9 . 4 . 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 a te d  p o i n t o f a d i s ti l l ati 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.  [ 3 0 : 4 . 3 . 2 ]

N 4 . 9 . 5  D e te r m i n ati o n  o f Fl as h  P o i n t ( FP ) .    T h e  fas h  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  s p e c ife d

i n  4 . 9 . 5 . 1  th r o u g h  4 . 9 . 5 . 4 .  [ 3 0 : 4 . 4 ]

N 4 . 9 . 5 . 1    E x c e p t a s  s p e c ife d  i n  4 . 9 . 5 . 1 . 1 ,  th e  fas h  p o i n t o f a
l i q u i d  h a vi 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  a t 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

a c 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.  [ 3 0 : 4 . 4 . 1 ]

N 4 . 9 . 5 . 1 . 1    C u t- b a c k as p h a l ts ,  l i q u i d s  th at te n d  to  fo r m  a s u r fa c e
fl m ,  an d  l i q u i d s  th at c o n ta i n  s u s p e n d e d  s o l i d s  s h al l  n o t b e
te s te d  i n  a c 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.  [ 3 0 : 4 . 4 . 1 . 1 ]

N 4 . 9 . 5 . 1 . 2    S u c h  l i q u i d s  as  s tate d  i n  4 . 9 . 5 . 1 . 1  s h al l  b e  te s te d  i n
ac c o r d an c e  wi th  4 . 9 . 5 . 2 .  [ 3 0 : 4 . 4 . 1 . 2 ]

N 4 . 9 . 5 . 2    T h e  fa s h  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  a t 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 fas h  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  ac c o r d an c e  wi th  AS T M  D 9 3 ,  Standard
Test Methods for Flash Point by Pensky-Martens Closed Cup Tester.
[ 3 0 : 4 . 4 . 2 ]

N 4 . 9 . 5 . 3    As  an  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 ai n ts ,  e n a m e l s ,  l a c q u e r s ,
va r n i s h e s ,  a n d  r e l ate d  p r o d u c ts  a n d  th e i r  c o m p o n e n ts  th at
h ave  fas h  p o i n ts  b e twe e n  3 2 ° F  ( 0 ° C )  a n 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 ) .  [ 3 0 : 4 . 4 . 3 ]

N 4 . 9 . 5 . 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 al l  b e  p e r m i tte d

to  b e  u s e d  fo r  m ate 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  s p e c ifc a l l y r e q u i r e d .  [ 3 0 : 4 . 4 . 4 ]

C h ap te r 5    P e r m i s s i b l e  S to rage  an d  U s e  L o c ati o n s

5 . 1 *  G e n e ral .

5 . 1 . 1  C o n tro l  Are as  o r S p e c i al  P ro te c ti o n  Re q ui re d .    H az ar d ‐
o u s  m a te r i al s  s h al l  b e  s to r e d  an d  u s e d  i n  an y o f th e  fo l l o wi n g :

( 1 ) I n  c o n tr o l  a r e as  c o m p l yi n g  wi th  S e c ti o n  5 . 2
( 2 ) I n  o c c u p an c i e s  c o m p l yi n g wi th  r e q u i r e m e n ts  fo r  P r o te c ‐

ti o n  L e ve l  1 ,  P r o te c ti o n  L e ve l  2 ,  P r o te c ti o n  L e ve l  3 ,  o r
P r o te c ti o n  L e ve l  4  i n  ac c o r d an c e  wi th  S e c ti o n  5 . 3

( 3 ) I n  o u td o o r  ar e as  c o m p l yi n g  wi th  S e c ti o n  5 . 4

5 . 1 . 2  H i gh - H az ard  C o n te n ts .    O c c u p an c i e s  i n  wh i c h  h i gh -
h a z a r d  c o n te n ts  ar e  s to r e d ,  u s e d ,  o r  h an d l e d  s h al l  al s o  c o m p l y

wi th  C h ap te r  6 .

5 . 2  C o n tro l  Are as .

5 . 2 . 1    H az ar d o u s  m ate r i al s  s h al l  b e  p e r m i tte d  to  b e  s to r e d  an d
u s e d  i n  c o n tr o l  a r e as  i n  ac c o r d a n c e  wi th  5 . 2 . 1  a n d  5 . 2 . 2 .

5 . 2 . 1 . 1  G e n e ral .

5 . 2 . 1 . 1 . 1    Al l  o c c u p an c i e s  s h a l l  b e  p e r m i tte d  to  h ave  o n e  o r
m o r e  c o n tr o l  a r e as  i n  ac c o r d an c e  wi th  S e c ti o n  5 . 2 .

Δ 5 . 2 . 1 . 1 . 2 *    T h e  ag g r e ga te  q u an ti ty o f h a z a r d o u s  m a te r i al s  i n
s to r ag e  a n d  u s e  s h a l l  n o t e x c e e d  th e  q u a n ti ty fo r  s to r ag e  s e t

fo r th  i n  Tab l e  5 . 2 . 1 . 1 . 3 .

5 . 2 . 1 . 1 . 2 . 1    T h e  q u a n ti ty o f h az ar d o u s  m ate r i a l s  i n  an  i n d i vi d ‐
u al  c o n tr o l  ar e a  i n  l ab o r ato r i e s  c l a s s ife d  as  b u s i n e s s  o c c u p an ‐
c i e s  s h al l  n o t e x c e e d  th e  M AQ s e t fo r th  i n  Ta b l e  5 . 2 . 1 . 1 . 3 .

5 . 2 . 1 . 1 . 3 *    T h e  M AQ o f h az ar d o u s  m ate r i al s  p e r  c o n tr o l  ar e a
s h a l l  b e  a s  s p e c ife d  i n  Tab l e  5 . 2 . 1 . 1 . 3  e x c e p t as  m o d ife d  b y

5 . 2 . 1 . 2  th r o u g h  5 . 2 . 1 . 5 .  Am m o n i u m  n i tr ate  s h a l l  a l s o  c o m p l y
wi th  C h ap te r  1 1 .

5 . 2 . 1 . 2  Q u an ti ty L i m i ts  fo r O c c u p an c i e s  O th e r th an  M e rc an ‐
ti l e ,  S to rage ,  o r I n d u s tri al  O c c up an c i e s .

5 . 2 . 1 . 2 . 1    T h e  M AQ o f h az ar d o u s  m ate r i a l s  p e r  c o n tr o l  ar e a  i n
o c c u p an c i e s  o th e r  th an  m e r c a n ti l e ,  s to r ag e ,  o r  i n d u s tr i al  o c c u ‐

p an c i e s  s h al l  b e  as  s p e c ife d  i n  Tab l e  5 . 2 . 1 . 2 . 1 .

5 . 2 . 1 . 2 . 2    T h e  M AQ s e t fo r th  i n  Ta b l e  5 . 2 . 1 . 2 . 1  s h al l  b e  th e
m a x i m u m  ag gr e g ate  q u an ti ty a l l o we d  i n  s to r ag e  an d  u s e .

5 . 2 . 1 . 3  I n d u s tri al  O c c u p an c i e s .    T h e  M AQ o f h az ar d o u s  m a te ‐
r i al s  p e r  c o n tr o l  a r e a i n  i n d u s tr i al  o c c u p an c i e s  s h al l  b e  as  s p e c i ‐
fe d  i n  Tab l e  5 . 2 . 1 . 1 . 3 ,  wi th  i n c r e a s e d  q u a n ti ti e s  p e r m i tte d
wh e r e  s to r ag e  a r e as  c o m p l y wi th  5 . 2 . 1 . 5 .

5 . 2 . 1 . 4  S to rage  O c c u p an c i e s .    T h e  M AQ o f h a z a r d o u s  m ate r i ‐
a l s  p e r  c o n tr o l  ar e a  i n  s to r ag e  o c c u p an c i e s  s h a l l  b e  as  s p e c ife d

i n  Tab l e  5 . 2 . 1 . 1 . 3 ,  wi th  i n c r e a s e d  q u a n ti ti e s  p e r m i tte d  wh e r e
s to r ag e  a r e as  c o m p l y wi th  5 . 2 . 1 . 5 .

5 . 2 . 1 . 5  S p e c i al  Q u an ti ty L i m i ts  fo r M e rc an ti l e ,  I n d u s tri al ,  an d
S to rage  O c c u p an c i e s .

5 . 2 . 1 . 5 . 1  G e n e ral .    Wh e r e  s to r ag e  i n  m e r c a n ti l e ,  i n d u s tr i al ,
a n d  s to r ag e  o c c u p a n c i e s  i s  i n  c o m p l i a n c e  wi th  a l l  o f th e  s p e c i al

c o n tr o l s  s e t fo r th  i n  5 . 2 . 1 . 5 . 2 ,  th e  M AQ o f s e l e c te d  h az ar d o u s
m a te r i al s  s h a l l  b e  p e r m i tte d  to  b e  i n c r e a s e d  i n  ac c o r d an c e  wi th
5 . 2 . 1 . 5 . 3 .
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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  an d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

Δ Tab l e  5 . 2 . 1 . 1 . 3  M ax i m u m  Al l o wab l e  Q u an ti ti e s  ( M AQ )  o f H az ard o us  M ate ri al s  p e r C o n tro l  Are a

M ate ri al C l as s

H i gh
H az ard

P ro te c ti o n
L e ve l

S to rage  U s e  — C l o s e d  S ys te m s  
U s e  — O p e n

S ys te m s

S o l i d
P o u n ds

L i q u i d
G al l o n s

( l b )

G as  ( at N T P )

ft3

( l b )  
S o l i d

P o u n ds

L i q u i d
G al l o n s

( l b )

G as  ( at N T P )

ft3

( l b )  
S o l i d

P o u n ds

L i q u i d
G al l o n s

( l b )

P h ys i c al  H az ard  M ate ri al s

C o m b u s ti b l e  m e ta l s S e e  N o te  1 . S e e  N o te  1 . S e e  N o te  1 . S e e  N o te  1 . S e e  N o te  1 . S e e  N o te  1 . S e e  N o te  1 . S e e  N o te  1 . S e e  N o te  1 . S e e  N o te  1 .

C r yo g e n i c  fu i d  
[ 5 5 : Ta b l e  6 . 3 . 1 . 1 ]

F l a m m a b l e 2 N / A 4 5 e , f N / A N / A 4 5 e , f N / A N / A 4 5 e , f

O x i d i z i n g 3 N / A 4 5 a , b N / A N / A 4 5 a , b N / A N / A 4 5 a, b

I n e r t N / A N / A N L N / A N / A N L N / A N / A N L

E x p l o s i ve s S e e  N o te  1 . S e e  N o te  1 . S e e  N o te  1 . S e e  N o te  1 . S e e  N o te  1 . S e e  N o te  1 . S e e  N o te  1 . S e e  N o te  1 . S e e  N o te  1 . S e e  N o te  1 .

F l am m ab l e  g as g  
[ 5 5 : Tab l e  6 . 3 . 1 . 1 ]

Ga s e o u s 2 N / A N / A 1 0 0 0 a, b N / A N / A 1 0 0 0 a, b N / A N / A
L i q u efe d 2 N / A N / A ( 1 5 0 ) a , b N / A N / A ( 1 5 0 ) a , b N / A N / A

L i q u efe d  
p e tr o l e u m  

( L P )

2 N / A N / A ( 3 0 0 ) h , i , j N / A N / A ( 3 0 0 ) i N / A N / A

I g n i ti b l e  (fa m m a b l e  
o r  c o m b u s ti b l e  
l i q u i d ) c

I A 3 N / A 3 0 a , b N / A N / A S e e  N o te  1 . N / A N / A S e e  N o te  1 .
I B  a n d  I C 3 N / A 1 2 0 a, b N / A N / A S e e  N o te  1 . N / A N / A S e e  N o te  1 .

C o m b i n ati o n  ( I A,  
I B ,  I C )

3 N / A 1 2 0 a, b , k N / A N / A S e e  N o te  1 . N / A N / A S e e  N o te  1 .

I I 3 N / A 1 2 0 a, b N / A N / A S e e  N o te  1 . N / A N / A S e e  N o te  1 .
I I I A 3 N / A 3 3 0 a, b N / A N / A S e e  N o te  1 . N / A N / A S e e  N o te  1 .

I I I B N / A N / A 1 3 , 2 0 0 a, d N / A N / A S e e  N o te  1 . N / A N / A S e e  N o te  1 .

F l am m ab l e  s o l i d N / A 3 1 2 5 a, b N / A N / A 1 2 5 a, b N / A N / A 2 5 a, b N / A

I n e r t ga s Gas e o u s N / A N / A N / A N L N / A N / A N L N / A N / A
L i q u efe d N / A N / A N / A N L N / A N / A N L N / A N / A

O r g an i c  p e r o x i d e I 2 1 6 a, b ( 1 6 ) a , b N / A 8 a , b ( 8 ) a , b N / A 8 b ( 8 ) b

I I A 3 1 0 0 a, b ( 1 0 0 ) a, b N / A 1 0 0 a, b ( 1 0 0 ) a, b N / A 5 0 b ( 5 0 ) b

I I B 3 4 0 0 a, b ( 4 0 0 ) a, b N / A 4 0 0 a, b ( 4 0 0 ) a, b N / A 2 0 0 b ( 2 0 0 ) b

I I I 3 8 4 0 a, b ( 8 4 0 ) a, b N / A 8 4 0 a, b ( 8 4 0 ) a, b N / A 8 4 0 b ( 8 4 0 ) b

I V N / A N L N L N / A N L N L N / A N L N L
V N / A N L N L N / A N L N L N / A N L N L

O x i d i z e r 4 1 1 a, l ( 1 ) a, l N / A 1 ∕4
l ( 1 ∕4 ) l N / A 1 ∕4

l ( 1 ∕4 ) l

3 m 2  o r  3 1 0 a, b ( 1 0 ) a, b N / A 2 b ( 2 ) b N / A 2 b ( 2 ) b

2 3 2 5 0 a, b ( 2 5 0 ) a, b N / A 2 5 0 b ( 2 5 0 ) b N / A 5 0 b ( 5 0 ) b

1 N / A 4 0 0 0 a, n ( 4 0 0 0 ) a, n N / A 4 0 0 0 n ( 4 0 0 0 ) n N / A 1 0 0 0 n ( 1 0 0 0 ) n

O x i d i z i n g g as  
[ 5 5 : Tab l e  6 . 3 . 1 . 1 ]

Ga s e o u s 3 N / A N / A 1 5 0 0 a, b N / A N / A 1 5 0 0 a, b N / A N / A
L i q u efe d 3 N / A N / A ( 1 5 0 ) a , b N / A N / A ( 1 5 0 ) a , b N / A N / A

P yr o p h o r i c N / A 2 4 a , l ( 4 ) a , l N / A 1 l ( 1 ) l N / A N P N P

P yr o p h o r i c  ga s  
[ 5 5 : Ta b l e  6 . 3 . 1 . 1 ]

Gas e o u s 2 N / A N / A 5 0 a , l N / A N / A 5 0 a, l N / A N / A
L i q u efe d 2 N / A N / A ( 4 ) a, l N / A N / A ( 4 ) a , l N / A N / A

U n s ta b l e  ( r e ac ti ve ) 4 1 1 a , l ( 1 ) a , l N / A 1 ∕4
l ( 1 ∕4 ) l N / A 1 ∕4

l ( 1 ∕4 ) l

3 1  o r  2 5 a , b ( 5 ) a, b N / A 1 b ( 1 ) b N / A 1 b ( 1 ) b

2 2 5 0 a , b ( 5 0 ) a , b N / A 5 0 b ( 5 0 ) b N / A 1 0 b ( 1 0 ) b

1 N / A N L N L N / A N L N L N / A N L N L

U n s tab l e  ( r e a c ti ve )  g as  
[ 5 5 : Tab l e  6 . 3 . 1 . 1 ]

Ga s e o u s
4  o r  3

d e to n ab l e

1 N / A N / A 1 0 a , l N / A N / A 1 0 a, l N / A N / A

3  n o n - d e to n ab l e 2 N / A N / A 5 0 a , b N / A N / A 5 0 a , b N / A N / A
2 3 N / A N / A 7 5 0 a, b N / A N / A 7 5 0 a, b N / A N / A
1 N / A N / A N / A N L N / A N / A N L N / A N / A

U n s ta b l e  ( r e ac ti ve )  ga s  
[ 5 5 : Ta b l e  6 . 3 . 1 . 1 ]

L i q u efe d
4  o r  3

d e to n a b l e

1 N / A N / A ( 1 ) a, l N / A N / A ( 1 ) a , l N / A N / A

3  n o n - d e to n ab l e 2 N / A N / A ( 2 ) a, b N / A N / A ( 2 ) a, b N / A N / A
2 3 N / A N / A ( 1 5 0 ) a , b N / A N / A ( 1 5 0 ) a , b N / A N / A
1 N / A N / A N / A N L N / A N / A N L N / A N / A

Wa te r- r e ac ti ve 3 2 5 a , b ( 5 ) a, b N / A 5 b ( 5 ) b N / A 1 b ( 1 ) b

2 3 5 0 a , b ( 5 0 ) a , b N / A 5 0 b ( 5 0 ) b N / A 1 0 b ( 1 0 ) b

1 N / A N L N L N / A N L N L N / A N L N L

H e al th  H az ard  
M ate ri al s

C o r r o s i ve N / A 4 5 0 0 0 a, b 5 0 0 a, b N / A 5 0 0 0 b 5 0 0 b N / A 1 0 0 0 b 1 0 0 b

C o r r o s i ve  ga s  
[ 5 5 : Tab l e  6 . 3 . 1 . 1 ]

Ga s e o u s 4 N / A N / A 8 1 0 a , b N / A N / A 8 1 0 a, b N / A N / A
L i q u efe d 4 N / A N / A ( 1 5 0 ) a , b N / A N / A ( 1 5 0 ) a , b N / A N / A

H i gh l y to x i c N / A 4 1 0 a , b ( 1 0 ) a , b N / A 1 0 b ( 1 0 ) b N / A 3 b ( 3 ) b

(continues)
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Δ Tab l e  5 . 2 . 1 . 1 . 3   Continued

M ate ri al C l as s

H i gh
H az ard

P ro te c ti o n
L e ve l

S to rage  U s e  — C l o s e d  S ys te m s  
U s e  — O p e n

S ys te m s

S o l i d
P o u n ds

L i q u i d
G al l o n s

( l b )

G as  ( at N T P )

ft3

( l b )  
S o l i d

P o u n ds

L i q u i d
G al l o n s

( l b )

G as  ( at N T P )

ft3

( l b )  
S o l i d

P o u n ds

L i q u i d
G al l o n s

( l b )

H i gh l y to x i c  g as  
[ 5 5 : Ta b l e  6 . 3 . 1 . 1 ]

Ga s e o u s 4 N / A N / A 2 0 b , o N / A N / A 2 0 b , o N / A N / A
L i q u efe d 4 N / A N / A ( 4 ) b , o N / A N / A ( 4 ) b , o N / A N / A

To x i c N / A 4 5 0 0 a, b ( 5 0 0 ) a , b N / A 5 0 0 b ( 5 0 0 ) b N / A 1 2 5 b ( 1 2 5 ) b

To x i c  g as Ga s e o u s 4 N / A N / A 8 1 0 a, b N / A N / A 8 1 0 a, b N / A N / A
L i q u efe d 4 N / A N / A ( 1 5 0 ) a , b N / A N / A ( 1 5 0 ) a, b N / A N / A

F o r  S I  u n i ts ,  1  l b  =  0 . 4 5 4  kg ;  1  g a l  =  3 . 7 8 5  L ;  1  ft3  =  0 . 0 2 8 3  m 3 .  Wh e r e  q u a n ti ti e s  a r e  i n d i c a te d  i n  p o u n d s  a n d  wh e n  th e  we i g h t p e r  g al l o n  o f th e  l i q u i d
i s  n o t p r o vi d e d  to  th e  AH J ,  a  c o n ve r s i o n  fac to r  o f 1 0  l b / g a l  ( 1 . 2  k g / L )  s h a l l  b e  u s e d .
N T P :  M e as u r e d  a t n o r m a l  te m p e r atu r e  a n d  p r e s s u r e  [ 7 0 ° F  ( 2 1 ° C )  a n d  1 4 . 7  p s i  ( 1 0 1 . 3 kP a) ] .
N / A:  N o t a p p l i c a b l e .  N L :  N o t l i m i te d .  N P :  N o t p e r m i tte d .
N o te s :
( 1 )  S e e  C h a p te r 2  fo r  th e  r e fe r e n c e  c o d e  o r  s ta n d ar d  g o ve r n i n g  th e s e  m a te r i a l s  a n d  e s ta b l i s h i n g  th e  M AQs .  I n  ac c o r d a n c e  wi th  1 . 1 . 1 . 2 ,  m a te r i a l s
h a vi n g  m u l ti p l e  h a z ar d s  th a t fa l l  wi th i n  th e  s c o p e  o f N F PA 4 0 0  s h a l l  c o m p l y wi th  N F PA 4 0 0 .
( 2 )  Ta b l e  va l u e s  i n  p a r e n th e s e s  c o r r e s p o n d  to  th e  u n i t n a m e  i n  p a r e n th e s e s  a t th e  to p  o f th e  c o l u m n .
( 3 )  T h e  u s e  o f e x p l o s i ve  m a te r i a l s  r e q u i r e d  b y fe d e r al ,  s ta te ,  o r  m u n i c i p a l  a g e n c i e s  wh i l e  e n g a g e d  i n  n o r m a l  o r  e m e r g e n c y p e r fo r m a n c e  o f d u ti e s  i s
n o t r e q u i r e d  to  b e  l i m i te d .  T h e  s to r a g e  o f e x p l o s i ve  m a te r i a l s  i s  r e q u i r e d  to  b 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 N F PA 4 9 5 .
( 4 )  T h e  s to r ag e  a n d  u s e  o f e x p l o s i ve  m a te r i a l s  i n  m e d i c i n e s  an d  m e d i c i n a l  a g e n ts  i n  th e  fo r m s  p r e s c r i b e d  b y th e  o ffc i a l  U n i te d  S ta te s  P h a r m ac o p e i a
o r  th e  N a ti o n al  F o r m u l a r y a r e  n o t re q u i r e d  to  b e  l i m i te d .
( 5 )  T h e  s to r ag e  a n d  u s e  o f p r o p e l l an t-a c tu a te d  d e vi c e s  o r  p r o p e l l a n t- a c tu a te d  i n d u s tr i al  to o l s  m a n u fac tu r e d ,  i m p o r te d ,  o r  d i s tr i b u te d  fo r  th e i r
i n te n d e d  p u r p o s e s  a r e  r e q u i r e d  to  b e  l i m i te d  to  5 0  l b  ( 2 3  kg )  n e t e x p l o s i ve  we i g h t.

a 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 as e d  1 0 0  p e r c e n t wh e r e  s to r e d  o r  u s e d  i n  a p p r o ve d  c a b i n e ts ,  g as  c a b i n e ts ,  e x h au s te d  e n c l o s u r e s ,  g a s  r o o m s
e x p l o s i ve s  m a g a z i n e s ,  o r  s afe ty c a n s ,  a s  a p p r o p r i a te  fo r  th e  m a te r i al  s to r e d ,  i n  ac c o r d a n c e  wi th  th i s  c o d e .  Wh e r e  fo o tn o te  b  a l s o  ap p l i e s ,  th e  i n c r e as e
fo r  b o th  fo o tn o te  a  a n d  fo o tn o te  b  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.
b M ax i m u m  q u 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  an  a u to m a ti c  s p r i n kl e r  s ys te m  i n  a c c o r d a n c e

wi th  N F PA 1 3 .  Wh e r e  fo o tn o te  a  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  fo o tn o te  a a n d  fo o tn o te  b  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.
c B e ve r a g 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  p r o d u c ts  th a t c o n ta i n  n o t 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 wa te r-m i s c i b l e  i g n i ti b l e

(fa 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 ,  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 ,  ar e  n o t l i m i te d .  (See 9. 1 . 4 of

NFPA 30. )
d T h e  p e r m i tte d  q u 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  a n  au to m ati 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  a n d  d e s i g n e d  i n  ac 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 ap te r  1 6  o f N F PA 3 0 .
e N o n e  a l l o we d  i n  u n s p r i n k l e r e d  b u i l d i n g s  u n l e s s  s to r e d  o r  u s e d  i n  g as  r o o m s ,  a p p r o ve d  g a s  c ab i n e ts ,  o r  e x h a u s te d  e n c l o s u r e s ,  a s  s p e c ife d  i n  th i s

c o d e .
fWi th  p r e s s u r e - r e l i e f d e vi c e s  fo r  s ta ti o n a r y o r  p o r ta b l e  c o n ta i n e r s  ve n te d  d i r e c tl y o u td o o r s  o r  to  a n  e x h au s t h o o d .  [ 5 5 : Tab l e  6 . 3 . 1 . 1 ]

g F l a m m a b l e  g a s e s  i n  th e  fu e l  ta n ks  o f m o b i l e  e q u i p m e n t o r  ve h i c l e s  a r e  p e r m i tte d  to  e x c e e d  th e  M AQ wh e r e  th e  e q u i p m e n t i s  s to r e d  a n d  o p e r a te d  i n
ac c o r d a n c e  wi th  th i s  c o d e .

h Ad d i ti o n a l  s to r a g e  l o c ati o n s  a r e  r e q u i r e d  to  b e  s e p a r a te d  b y a  m i n i m u m  o f 3 0 0  ft ( 9 2  m ) .
i I n  m e r c a n ti l e  o c c u p an c i e s ,  s to r a g e  o f L P -G a s  i s  l i m i te d  to  a  m a x i m u m  o f 2 0 0  l b  ( 9 1  kg )  i n  n o m i n a l  1  l b  ( 0 . 4 5  kg )  L P -Ga s  c o n ta i n e r s .

j S e e  N F PA 5 8  fo r  l i q u efe d  p e tr o l e u m  g a s  ( L P -G as )  r e q u i r e m e n ts .  L P -G as  i s  n o t wi th i n  th e  s c o p e  o f N F PA 4 0 0 .
k C o n ta i n i n g  n o t m o r e  th a n  th e  M AQ o f C l a s s  I A,  C l as s  I B ,  o r  C l a s s  I C  fa m m a b l e  l i q u i d s ,  i n d i vi d u a l l y,  p e r  c o n tr o l  a r e a .
l P e r m i tte d  o n l y 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  a c c o r d a n c e  wi th  N F PA 1 3 .

m A m a x i m u m  q u an ti ty o f 2 2 0  l b  ( 9 9  k g )  o f s o l i d  o r  2 2  g a l  ( 8 3  L )  o f l i q u i d  C l a s s  3  o x i d i z e r  i s  p e r m i tte d  wh e r e  s u c h  m a te r i a l s  a r e  n e c e s s a r y fo r
m a i n te n a n c e  p u r p o s e s ,  o p e r a ti o n ,  o r  s a n i ta ti o n  o f e q u i p m e n t.  S to r a g e  c o n ta i n e r s  a n d  th e  m a n n e r  o f s to r a g e  ar e  r e q u i r e d  to  b e  a p p r o ve d .

n T h e  p e r m i tte d  q u 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  a n  au to m ati c  s p r i n kl e r  s ys te m  i n  ac c o r d a n c e  wi th  N F PA 1 3 .
o Al l o we d  o n l y wh e r e  s to r e d  o r  u s e d  i n  g a s  r o o m s ,  ap p r o ve d  g a s  c a b i n e ts ,  o r  e x h au s te d  e n c l o s u r e s ,  as  s p e c ife d  i n  th i s  c o d e .
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Δ Tab l e  5 . 2 . 1 . 2 . 1  M ax i m u m  Al l o wab l e  Q u an ti ti e s  ( M AQ )  o f H az ard o us  M ate ri al s  p e r C o n tro l  Are a i n  O c c u p an c i e s  O th e r T h an
M e rc an ti l e ,  S to rage ,  o r I n d u s tri al  O c c up an c i e s

M ate ri al C l as s S o l i d  P o u n d s
L i q u i d  G al l o n s

( l b )
G as  ( at N T P )  ft3

( l b )

     
I g n i ti b l e  (fam m ab l e  o r  

c o m b u s ti b l e )  l i q u i d a, b , c
I  an d  I I N / A 1 0 N / A

I I I A N / A 6 0 N / A
I I I B N / A 1 2 0 d N / A

     
C r yo g e n i c  fu i d F l a m m a b l e N / A 1 0 N / A

O x i d i z i n g N / A 1 0 N / A

     
E x p l o s i ve s e , f, g , h S e e  N o te  1 . S e e  N o te  1 . S e e  N o te  1 . S e e  N o te  1 .

     
F l am m ab l e  g as b Ga s e o u s N / A N / A N P i

L i q u efe d N / A N / A N P i , j

L i q u efe d  
p e tr o l e u m  

( L P )

N / A N / A ( 2 0 ) k

     
F l am m ab l e  s o l i d N / A 5 N / A N / A

     
O x i d i z e r s 4 N P N P N / A

3 1 0 l 1 l N / A
2 2 5 0 2 5 N / A
1 4 , 0 0 0 m 4 0 0 m N / A

     
O x i d i z i n g  g as Ga s e o u s N / A N / A N P i

L i q u efe d N / A N / A N P i

     
O r g an i c  p e r o x i d e s I N P N P N / A

I I A N P N P N / A
I I B N P N P N / A

I I I 2 5 ( 2 5 ) N / A
I V N L N L N / A

V N L N L N / A

     
P yro p h o r i c  m a te r i al s N / A 1 n ( 1 ) n N P

     
U n s ta b l e  ( r e ac ti ve ) 4 1 ∕4 ( 1 ∕4 ) N P

3 1 ( 1 ) N P
2 1 0 ( 1 0 ) N P i

1 N L N L N P

     
Wate r-r e a c ti ve 3 1 ( 1 ) N / A

2 1 0 ( 1 0 ) N / A
1 N L N L N / A

     
C o r r o s i ve s N / A 1 , 0 0 0 1 0 0 N P

     
H i gh l y to x i c N / A 3 ( 3 ) N P o

(continues)



H AZ ARD O U S  M AT E RI AL S  C O D E4 0 0 - 2 6

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

5 . 2 . 1 . 5 . 2  S p e c i al  C o n tro l s  Re q ui re d  fo r I n c re as e d  Q u an ti ti e s .
Wh e r e  q u a n ti ti e s  o f h az ar d o u s  m a te r i al s  ar e  i n c r e as e d  i n
ac c o r d an c e  wi th  5 . 2 . 1 . 5 . 3 ,  s u c h  m a te r i al s  s h a l l  b e  s to r e d  i n
ac c o r d an c e  wi th  th e  fo l l o wi n g l i m i tati o n s :

( 1 ) S to r ag e  a n d  d i s p l a y o f s o l i d s  s h al l  n o t e x c e e d  2 0 0  l b / ft2

( 9 7 6 . 4  kg/ m 2 )  o f fo o r  ar e a  ac tu al l y o c c u p i e d  b y s o l i d
m e r c h an d i s e .

( 2 ) S to r a ge  an d  d i s p l a y o f l i q u i d s  s h a l l  n o t e x c e e d  2 0  ga l / ft2

( 7 6  L / m 2 )  o f fo o r  ar e a  a c tu al l y o c c u p i e d  b y l i q u i d
m e r c h an d i s e .

( 3 ) S to r a ge  a n d  d i s p l ay h e i g h t s h al l  n o t e x c e e d  6  ft ( 1 . 8  m )
ab o ve  th e  fn i s h e d  fo o r.

( 4 ) I n d i vi d u al  c o n tai n e r s  l e s s  th an  5  g al  ( 1 9  L )  o r  l e s s  th a n
2 5  l b  ( 1 1  kg )  s h al l  b e  s to r e d  o r  d i s p l a ye d  o n  p a l l e ts ,

r a c ks ,  o r  s h e l ve s .

( 5 ) Ra c ks  a n d  s h e l ve s  u s e d  fo r  s to r a ge  o r  d i s p l a y s h a l l  b e  i n
a c c o r d an c e  wi th  6 . 1 . 1 3 .

( 6 ) C o n ta i n e r s  s h al l  b e  l i s te d  o r  ap p r o ve d  fo r  th e  i n te n d e d
u s e .

( 7 ) I n d i vi d u al  c o n tai n e r s  s h al l  n o t e x c e e d  1 0 0  l b  ( 4 5 . 4  kg)
c a p a c i ty fo r  s o l i d s  o r  a 1 0  g al  ( 3 8  L )  c ap ac i ty fo r  l i q u i d s .

( 8 ) I n c o m p a ti b l e  m a te r i al s  s h al l  b e  s e p a r ate d  i n  a c c o r d a n c e
wi th  6 . 1 . 1 2 .

( 9 ) E x c e p t fo r  s u r fac i n g ,  fo o r s  s h a l l  b e  o f n o n c o m b u s ti b l e
c o n s tr u c ti o n .

( 1 0 ) Ai s l e s  4  ft ( 1 . 2  m )  i n  wi d th  s h al l  b e  m ai n ta i n e d  o n  th r e e
s i d e s  o f th e  s to r a ge  o r  d i s p l a y ar e a .

( 1 1 ) H az ar d  i d e n tifc a ti o n  s i g n 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  6 . 1 . 8 .

Δ Tab l e  5 . 2 . 1 . 2 . 1   Continued

M ate ri al C l as s S o l i d  P o u n d s
L i q u i d  G al l o n s

( l b )
G as  ( at N T P )  ft3

( l b )

     
To x i c N / A 1 2 5 ( 1 2 5 ) N P o

F o r  S I  u n i ts ,  1  l b  =  0 . 4 5 4  kg ;  1  g a l  =  3 . 7 8 5  L ,  1  ft3  =  0 . 0 2 8 3  m 3 .  Wh e r e  q u a n ti ti e s  a r e  i n d i c a te d  i n  p o u n d s  a n d  wh e n  th e  we i g h t p e r  g al l o n  o f th e  l i q u i d
i s  n o t p r o vi d e d  to  th e  AH J ,  a  c o n ve r s i o n  fac to r  o f 1 0  l b / g a l  ( 1 . 2  k g / L )  s h a l l  b e  u s e d .
N T P :  M e as u r e d  a t n o r m a l  te m p e r atu r e  a n d  p r e s s u r e  [ 7 0 ° F  ( 2 1 ° C )  a n d  1 4 . 7  p s i  ( 1 0 1  k P a ) ] .  N / A:  N o t a p p l i c a b l e .  N P :  N o t p e r m i tte d .  N L :  N o t l i m i te d .
N o te s :
( 1 )  T h e  h a z a r d o u s  m a te r i a l  c ate g o r i e s  a n d  M AQs  th at a r e  s h ad e d  i n  th i s  ta b l e  a r e  n o t r e g u l a te d  b y N F PA 4 0 0  b u t a r e  p r o vi d e d  h e r e  fo r  i n fo r m a ti o n a l
p u r p o s e s .  S e e  C h ap te r  2  fo r  th e  r e fe r e n c e  c o d e  o r  s ta n d a r d  go ve r n i n g  th e s e  m a te r i a l s  a n d  e s ta b l i s h i n g  th e  M AQs .  I n  a c c o r d a n c e  wi th  1 . 1 . 1 . 2 ,
m a te r i a l s  h a vi n g  m u l ti p l e  h az ar d s  th at fa l l  wi th i n  th e  s c o p e  o f N F PA 4 0 0  s h a l l  c o m p l y wi th  N F PA 4 0 0 .
( 2 )  Ta b l e  va l u e s  i n  p a r e n th e s e s  c o r r e s p o n d  to  th e  u n i t n a m e  i n  p a r e n th e s e s  a t th e  to p  o f th e  c o l u m n .  T h e  ag g r e g a te  q u a n ti ty i n  u s e  a n d  s to r a g e  i s  n o t
p e r m i tte d  to  e x c e e d  th e  q u a n ti ty l i s te d  fo r  s to r a g e .
aS to r a g e  i n  e x c e s s  o f 1 0  g al  ( 3 8  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  c o m b i n e d  o r  6 0  g a l  ( 2 2 7  L )  o f C l a s s  I I I A l i q u i d s  i s  p e r m i tte d  wh e r e  s to r e d  i n  s a fe ty

c a b i n e ts  wi th  a n  a g g r e g ate  q u an ti ty n o t to  e x c e e d  1 8 0  g a l  ( 6 8 1  L ) .
b F u e l  i n  th e  ta n k 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 i s  p e r m i tte d  to  e x c e e d  th e  s p e c ife d  q u a n ti ty 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  a c c o r d a n c e  wi th

th i s  c o d e .
c 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  th a t c o n ta i n  n o t m o r e  th a n  5 0  p e r c e n t b y vo l u m e  o f wa te r- m i s c i b l e  i g n i ti b l e

(fa 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 ,  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 ,  a r e  n o t l i m i te d  wh e r e  p ac ka g e d
i n  i n d i vi d u a l  c o n ta i n e r s  th a t d o  n o t e x c e e d  a 1 . 3  g a l  ( 5  L )  c a p ac i ty.  (See 9. 1 . 4 of NFPA 30. )
d S to r a g e  s h a l l  b 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  e d u c a ti o n a l ,  d a y c a r e ,  a n d  h e a l th  c a r e  o c c u p a n c i e s  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  an  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 .
e T h e  u s e  o f e x p l o s i ve  m a te r i a l s  r e q u i r e d  b y fe d e r a l ,  s tate ,  o r  m u n i c i p a l  a g e n c i e s  wh i l e  e n g a g e d  i n  n o r m a l  o r  e m e r g e n c y p e r fo r m a n c e  o f d u ti e s  i s  n o t

re q u i r e d  to  b e  l i m i te d .  T h e  s to r ag e  o f e x p l o s i ve  m a te r i al s  i s  r e q u i r e d  to  b 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 N F PA 4 9 5 .
fT h e  s to r a g e  a n d  u s e  o f e x p l o s i ve  m a te r i al s  i n  m e d i c i n e s  an d  m e d i c i n a l  ag e n ts  i n  th e  fo r m s  p r e s c r i b e d  b y th e  o ffc i a l  U n i te d  S ta te s  P h a r m a c o p e i a  o r

th e  N a ti o n a l  F o r m u l a r y ar e  n o t r e q u i r e d  to  b e  l i m i te d .
g T h e  s to r a g e  a n d  u s e  o f p r o p e l l a n t- ac tu a te d  d e vi c e s  o r  p r o p e l l a n t-a c tu a te d  i n d u s tr i a l  to o l s  m a n u fa c tu r e d ,  i m p o r te d ,  o r  d i s tr i b u te d  fo r  th e i r  i n te n d e d
p u r p o s e s  a r e  r e q u i r e d  to  b e  l i m i te d  to  5 0  l b  ( 2 3  k g )  n e t e x p l o s i ve  we i g h t.
h T h e  s to r ag e  a n d  u s e  o f s m a l l  a r m s  am m u n i ti o n ,  a n d  c o m p o n e n ts  th e r e o f,  a r e  p e r m i tte d  wh e r e  i n  a c c o r d a n c e  wi th  N F PA 4 9 5 .

i C o n ta i n e r s ,  c yl i n d e r s ,  o r  ta n ks  n o t e x c e e d i n g  2 5 0  ft3  ( 7 . 1  m 3 )  c o n te n t m e as u r e d  a t N T P  a n d  u s e d  fo r  m a i n te n a n c e  p u r p o s e s ,  p a ti e n t c ar e ,  o r
o p e r a ti o n  o f e q u i p m e n t s h a l l  b e  p e r m i tte d .

j I n  r e s i d e n ti a l  o c c u p an c i e s  c o n s i s ti n g  o f l o d g i n g  a n d  r o o m i n g  h o u s e s ,  h o te l s ,  d o r m i to r i e s ,  a p a r tm e n ts ,  an d  r e s i d e n ti a l  b o a r d  an d  c a r e  fa c i l i ti e s ,
s to r a g e  c o n ta i n e r s  ar e  n o t p e r m i tte d  to  e x c e e d  0 . 3 2 5  ft3  ( 0 . 0 0 9 2  m 3 ) .
kI n  e d u c a ti o n a l  o c c u p a n c i e s ,  a l l o we d  i n  l a b o r a to r i e s  o n l y;  a d d i ti o n a l  2 0  l b  ( 9  kg )  u n i ts  a r e  p e r m i tte d  wh e r e  m i n i m u m  2 0  ft ( 6 . 1  m )  s e p a r a ti o n  i s
p r o vi d e d .
l A m a x i m u m  q u a n ti ty o f 2 2 0  l b  ( 9 9  kg )  o f s o l i d  o r  2 2  g a l  ( 8 3  L )  o f l i q u i d  C l a s s  3  o x i d i z e r  i s  p e r m i tte d  wh e r e  s u c h  m a te r i a l s  ar e  n e c e s s a r y fo r
m a i n te n a n c e  p u r p o s e s ,  o p e r a ti o n ,  o r  s a n i ta ti o n  o f e q u i p m e n t.  S to r a g e  c o n ta i n e r s  a n d  th e  m an n e r  o f s to r a g e  a r e  r e q u i r e d  to  b e  a p p r o ve d .
m Qu a n ti ti e s  a r e  n o t l i m i te d  i n  e d u c a ti o n a l ,  d a y c a r e ,  a n d  h e a l th  c a r e  o c c u p a n c i e s  p r o te c te d  th r o u g h o u t b y au to m ati c  s p r i n kl e r  s ys te m s  i n  a c c o r d an c e

wi th  N F PA 1 3 .
n N o t p e r m i tte d  i n  h e a l th  c a r e  o c c u p a n c i e s .

o Ga s  c o n tai n e r s  o r  c yl i n d e r s  n o t e x c e e d i n g  2 0  ft3  ( 0 . 5 7  m 3 )  c o n te n t m e a s u r e d  a t N T P  a r e  p e r m i tte d  to  b e  s to r e d  o r  u s e d  wi th i n  g a s  c a b i n e ts  o r
e x h au s te d  e n c l o s u r e s  o f e d u c ati o n a l  o c c u p an c i 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  an d  fgu r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

5 . 2 . 1 . 5 . 3 *  S p e c i al  M ax i m u m  Al l o wab l e  Q u an ti ty I n c re as e s  fo r
S to rage  i n  M e rc an ti l e ,  S to rage ,  an d  I n d u s tri al  O c c up an c i e s .
T h e  a gg r e ga te  q u a n ti ty o f n o nfam m ab l e  s o l i d  an d  n o nfam ‐
m a b l e  o r  n o n c o m b u s ti b l e  l i q u i d  h a z a r d o u s  m ate r i al s  p e r m i tte d
wi th i n  a s i n gl e  c o n tr o l  a r e a o f a m e r c a n ti l e ,  s to r ag e ,  o r  i n d u s ‐
tr i a l  o c c u p a n c y s h a l l  b e  p e r m i tte d  to  e x c e e d  th e  M AQ s p e c ife d
i n  Tab l e  5 . 2 . 1 . 1 . 3 ,  wi th o u t c o m p l yi n g wi th  P r o te c ti o n  L e ve l  2 ,
P r o te c ti o n  L e ve l  3 ,  o r  P r o te c ti o n  L e ve l  4 ,  p r o vi d e d  th at th e
q u an ti ti e s  c o m p l y wi th  Ta b l e  5 . 2 . 1 . 5 . 3 ( a )  an d  Ta b l e  5 . 2 . 1 . 5 . 3 ( b )
an d  th a t m ate r i a l s  a r e  d i s p l a ye d  an d  s to r e d  i n  ac c o r d an c e  wi th
th e  s p e c i a l  l i m i tati o n s  i n  5 . 2 . 1 . 5 . 2 .

5 . 2 . 2  C o n s tr u c ti o n  Re q u i re m e n ts  fo r C o n tro l  Are as .

5 . 2 . 2 . 1  N um b e r o f C o n tro l  Are as .    T h e  m a x i m u m  n u m b e r  o f
c o n tr o l  a r e as  wi th i n  a b u i l d i n g  s h a l l  b e  i n  a c c o r d an c e  wi th
Tab l e  5 . 2 . 2 . 1 .

5 . 2 . 2 . 2    Wh e r e  o n l y o n e  c o n tr o l  ar e a  i s  p r e s e n t i n  a b u i l d i n g ,
n o  s p e c i a l  c o n s tr u c ti o n  p r o vi s i o n s  s h a l l  b e  r e q u i r e d .

5 . 2 . 2 . 3    Wh e r e  m o r e  th a n  o n e  c o n tr o l  ar 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  a r e as  s h al l  b e  s e p a r ate d  fr o m  e a c h  o th e r  b y
fr e  b a r r i e r s  i n  ac c o r d an c e  wi th  Tab l e  5 . 2 . 2 . 1 .

5 . 3  P ro te c ti o n  L e ve l s .

5 . 3 . 1    Wh e r e  th e  q u an ti ty o f h az ar d o u s  m a te r i al s  i n  s to r ag e  o r
u s e  e x c e e d s  th e  M AQ fo r  i n d o o r  c o n tr o l  ar e a s  a s  s e t fo r th  i n
S e c ti o n  5 . 2 ,  th e  o c c u p an c y 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
fo r  P r o te c ti o n  L e ve l  1 ,  P r o te c ti o n  L e ve l  2 ,  P r o te c ti o n  L e ve l  3 ,
o r  P r o te c ti o n  L e ve l  4 ,  a s  r e q u i r e d  fo r  th e  m a te r i al  i n  s to r ag e  o r
u s e  as  d efn e d  i n  6 . 2 . 2  th r o u g h  6 . 2 . 5 .

5 . 3 . 2    P r o te c ti o n  L e ve l  5  s h al l  ap p l y to  s e m i c o n d u c to r  fab r i c a‐
ti o n  fac i l i ti e s  wh e r e  r e q u i r e d  b y th e  b u i l d i n g  c o d e .

Δ Tab l e  5 . 2 . 1 . 5 . 3 ( a)  M ax i m u m  Al l o wab l e  Q u an ti ty ( M AQ )  p e r
I n d o o r an d  O u td o o r  C o n tro l  Are a fo r S e l e c te d  H az ard
C ate go ri e s  i n  M e rc an ti l e ,  S to rage ,  an d  I n d u s tri al  O c c u p an c i e s

 M ax i m u m  Al l o wab l e  Q u an ti tya, b

 S o l i d s  L i q u i d s

H az ard
C ate go r y l b k g  gal L

P h ys i c al  H az ard  M ate ri al s :  N o nfam m ab l e  an d
N o n c o m b us ti b l e  S o l i d s  an d  L i q ui d s

O x i d i z e r s
 C l a s s  3 1 , 5 0 0 6 8 0 1 5 0 5 6 8
 C l a s s  2 2 , 2 5 0 1 , 0 2 1 2 2 5 8 5 2
 C l a s s  1 1 8 , 0 0 0 c 8 , 1 6 5 c 1 , 8 0 0 c 6 , 8 1 4 c

N o te :  M a x i m u m  q u a n ti ti e s  fo r  h a z a r d  c a te g o r i e s  n o t s h o wn  a r e
r e q u i r e d  to  b e  i n  a c c o r d an c e  wi th  Tab l e  5 . 2 . 1 . 1 . 3 .

a M a x i m u m  q u 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  th at a r e  s p r i n kl e r e d  i n  ac c o r d a n c e  wi th  N F PA 1 3 .  Wh e r e
fo o tn o te  b  al s o  a p p l i e s ,  th e  i n c r e a s e  fo r  b o th  fo o tn o te s  i s  p e r m i tte d  to
b e  ap p l i e d .

b M ax i m u m  q u 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  s to r ag e  c a b i n e ts  i n  a c c o r d a n c e  wi th  N F PA 1 .  Wh e r e
fo o tn o te  a  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  fo o tn o te s  i s  p e r m i tte d  to
b e  ap p l i e d .

c Qu a n ti ti e s  a r e  n o t l i m i te d  i n  b u i l d i n g 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  c o m p l yi n g  wi th  N F PA 1 3 .

5 . 3 . 3  P ro te c ti o n  L e ve l  1 .

5 . 3 . 3 . 1    B u i l d i n g s  c o n tai n i n g  q u an ti ti e s  o f h a z a r d o u s  m ate r i al s
e x c e e d i n g th e  M AQ o f h i g h -h az ar d  l e ve l  1  c o n te n ts  p e r m i tte d
i n  c o n tr o l  ar e a s  s h al l  c o m p l y wi th  ap p l i c a b l e  r e g u l ati o n s  fo r
P r o te c ti o n  L e ve l  1 ,  as  s e t fo r th  i n  th e  ap p l i c a b l e  s e c ti o n s  o f
C h ap te r  6 ,  C h ap te r s  1 1  th r o u gh  2 1 ,  an d  th e  b u i l d i n g c o d e .

5 . 3 . 3 . 2    H i g h -h az ar d  l e ve l  1  c o n te n ts  s h a l l  i n c l u d e  m ate r i al s
th a t p r e s e n t a d e to n ati o n  h az ar d  a s  d efn e d  i n  4 . 2 . 1 . 2 . 1 .

5 . 3 . 4  P ro te c ti o n  L e ve l  2 .

5 . 3 . 4 . 1    B u i l d i n g s ,  an d  p o r ti o n s  th e r e o f,  c o n ta i n i n g  q u a n ti ti e s
o f h az ar d o u s  m ate r i a l s  e x c e e d i n g  th e  M AQ o f h i gh - h az ar d  l e ve l
2  c o n te n ts  p e r m i tte d  i n  c o n tr o l  a r e as  s h a l l  c o m p l y wi th  ap p l i c a‐
b l e  r e g u l ati o n s  fo r  P r o te c ti o n  L e ve l  2 ,  a s  s e t fo r th  i n  th e  a p p l i ‐
c a b l e  s e c ti o n s  o f C h a p te r  6 ,  C h ap te r s  1 1  th r o u g h  2 1 ,  an d  th e
b u i l d i n g  c o d e .

5 . 3 . 4 . 2    H i g h -h az ar d  l e ve l  2  c o n te n ts  s h a l l  i n c l u d e  m ate r i al s
th at p r e s e n t a  d efag r ati o n  h az ar d  o r  a h a z a r d  fr o m  ac c e l e r ate d
b u r n i n g  as  d efn e d  i n  4 . 2 . 1 . 2 . 2 .

Tab l e  5 . 2 . 1 . 5 . 3 ( b )  M ax i m u m  Al l o wab l e  Q u an ti ty ( M AQ )  p e r
I n d o o r an d  O u td o o r C o n tro l  Are a fo r S e l e c te d  H az ard
C ate go ri e s  i n  M e rc an ti l e  an d  S to rage  O c c up an c i e s

 M ax i m um  Al l o wab l e  Q uan ti tya, b

 S o l i d s  L i q u i d s

H az ard  C ate go r y l b k g  gal L

P h ys i c al  H az ard  M ate ri al s :  N o nfam m ab l e  an d
N o n c o m b us ti b l e  S o l i d s  an d  L i q ui d s

U n s ta b l e  ( r e ac ti ve )
 C l a s s  3 5 5 0 2 5 0 5 5 2 0 8
 C l a s s  2 1 , 1 5 0 5 2 2 1 1 5 4 3 5
Wate r-r e a c ti ve
 C l a s s  3 5 5 0 2 5 0 5 5 2 0 8
 C l a s s  2 1 , 1 5 0 5 2 2 1 1 5 4 3 5

H e al th  H az ard  M ate ri al s :  N o nfam m ab l e  an d
N o n c o m b u s ti b l e  S o l i d s  an d  L i q u i d s

C o r r o s i ve 1 0 , 0 0 0 4 , 5 3 6 1 , 0 0 0 3 7 8 5
 H i gh l y to x i c c 2 0 9 2 8
 To x i c c 1 , 0 0 0 4 5 4 1 0 0 3 7 8

N o te :  M a x i m u m  q u a n ti ti e s  fo r  h a z a r d  c a te g o r i e s  n o t s h o wn  a r e
r e q u i r e d  to  b e  i n  a c c o r d an c e  wi th  Tab l e  5 . 2 . 1 . 1 . 3 .

a M a x i m u m  q u 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  th at a r e  s p r i n kl e r e d  i n  ac c o r d a n c e  wi th  N F PA 1 3 .  T h i s
i n c r e a s e  s h a l l  n o t a p p l y to  h i g h l y to x i c  s o l i d s  an d  l i q u i d s .  Wh e r e
fo o tn o te  b  al s o  a p p l i e s ,  th e  i n c r e a s e  fo r  b o th  fo o tn o te s  i s  p e r m i tte d  to
b e  ap p l i e d .

b M ax i m u m  q u 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  s to r ag e  c a b i n e ts  i n  a c c o r d a n c e  wi th  N F PA 1 .  T h i s
i n c r e a s e  s h a l l  n o t a p p l y to  h i g h l y to x i c  s o l i d s  an d  l i q u i d s .  Wh e r e
fo o tn o te  a  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  fo o tn o te s  i s  p e r m i tte d  to
b e  ap p l i e d .

c To x i c  o r  h i g h l y to x i c  s o l i d s  o r  l i q u i d s  d i s p l a ye d  i n  o r i g i n a l  p a c k ag i n g
i n  m e r c a n ti l e  o r  s to r a g e  o c c u p a n c i e s  a n d  i n te n d e d  fo r  m ai n te n a n c e ,
o p e r a ti o n  o f e q u i p m e n t,  o r  s a n i ta ti o n  wh e n  c o n ta i n e d  i n  i n d i vi d u al
p a c ka g i n g  n o t e x c e e d i n g  1 0 0  l b  ( 4 5 . 4  k g )  s h a l l  b e  l i m i te d  to  an
ag g r e g a te  o f 1 2 0 0  l b  ( 5 4 4 . 3  kg )  o r  1 2 0  g al  ( 4 5 4 . 2  L ) .



4 0 0 - 2 8 H AZ ARD O U S  M AT E RI AL S  C O D E

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

5 . 3 . 5  P ro te c ti o n  L e ve l  3 .

5 . 3 . 5 . 1    B u i l d i n g s ,  an d  p o r ti o n s  th e r e o f,  c o n tai n i n g  q u a n ti ti e s
o f h az ar d o u s  m a te r i al s  e x c e e d i n g  th e  M AQ o f h i gh - h az ar d  l e ve l
3  c o n te n ts  p e r m i tte d  i n  c o n tr o l  a r e as  s h a l l  c o m p l y wi th  a p p l i c a‐
b l e  r e g u l ati o n s  fo r  P r o te c ti o n  L e ve l  3 ,  a s  s e t fo r th  i n  th e  a p p l i ‐
c a b l e  s e c ti o n s  o f C h ap te r  6 ,  C h ap te r s  1 1  th r o u g h  2 1 ,  an d  th e
b u i l d i n g  c o d e .

5 . 3 . 5 . 2    H i g h -h az ar d  l e ve l  3  c o n te n ts  s h a l l  i n c l u d e  m ate r i al s
th a t r e ad i l y s u p p o r t c o m b u s ti o n  o r  p r e s e n t a p h ys i c al  h az ar d  a s
d efn e d  i n  4 . 2 . 1 . 2 . 3 .

5 . 3 . 6  P ro te c ti o n  L e ve l  4 .

5 . 3 . 6 . 1    B u i l d i n g s ,  an d  p o r ti o n s  th e r e o f,  c o n tai n i n g  q u a n ti ti e s
o f h az ar d o u s  m ate r i a l s  e x c e e d i n g  th e  M AQ o f h i gh -h a z a r d  l e ve l
4  c o n te n ts  p e r m i tte d  i n  c o n tr o l  a r e as  s h a l l  c o m p l y wi th  a p p l i c a‐
b l e  r e g u l ati o n s  fo r  P r o te c ti o n  L e ve l  4 ,  a s  s e t fo r th  i n  th e  a p p l i ‐
c a b l e  s e c ti o n s  o f C h a p te r  6 ,  C h ap te r s  1 1  th r o u gh  2 1 ,  an d  th e
b u i l d i n g  c o d e .

5 . 3 . 6 . 2    H i g h -h az ar d  l e ve l  4  c o n te n ts  s h al l  i n c l u d e  m a te r i al s
th a t ar e  a c u te  h e a l th  h a z a r d s  as  d efn e d  i n  4 . 2 . 1 . 2 . 4 .

5 . 3 . 7  D e tac h e d  B u i l d i n g Re q ui re d  fo r H i gh - H az ard  L e ve l  2
an d  H i gh - H az ard  L e ve l  3  M ate ri al s .    B u i l d i n g s  r e q u i r e d  to
c o m p l y wi th  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  an d
c o n tai n i n g q u an ti ti e s  o f h i g h -h az ar d  c o n te n ts  e x c e e d i n g  th e
q u an ti ty l i m i ts  s e t fo r th  i n  Tab l e  5 . 3 . 7  s h al l  b e  i n  a c c o r d a n c e
wi th  6 . 2 . 3 . 4  o r  6 . 2 . 4 . 4 ,  a s  a p p l i c ab l e .

5 . 4 *  O u td o o r Are as .

5 . 4 . 1  O u td o o r C o n tro l  Are as .

5 . 4 . 1 . 1  G e n e ral .

5 . 4 . 1 . 1 . 1    H az ar d o u s  m a te r i al s  s h al l  b e  p e r m i tte d  to  b e  s to r e d
o r  u s e d  i n  o u td o o r  c o n tr o l  ar e as  i n  a c c o r d a n c e  wi th  5 . 4 . 1 . 2  an d
5 . 4 . 1 . 3 .

5 . 4 . 1 . 1 . 2    Wh e r e  s to r ag e  o r  u s e  i s  i n  an  o u td o o r  c o n tr o l  ar e a ,
c o m p l i a n c e  wi th  th e  o u td o o r  s to r ag e  an d  u s e  r e q u i r e m e n ts  i n

C h ap te r s  1 1  th r o u gh  2 1  s h al l  n o t b e  r e q u i r e d .

5 . 4 . 1 . 2  M ax i m um  Al l o wab l e  Q u an ti ty p e r O u td o o r C o n tro l
Are a.    M a x i m u m  al l o wab l e  q u a n ti ti e s  o f h az ar d o u s  m a te r i al s  i n
an  o u td o o r  c o n tr o l  ar e a s h a l l  b e  as  s p e c ife d  i n  Tab l e
5 . 2 . 1 . 5 . 3 ( a)  a n d  Tab l e  5 . 2 . 1 . 5 . 3 ( b )  o r  Ta b l e  5 . 4 . 1 . 2 .

5 . 4 . 1 . 3  N um b e r o f O u td o o r C o n tro l  Are as .

5 . 4 . 1 . 3 . 1    A s i n gl e  o u td o o r  c o n tr o l  a r e a s h a l l  b e  p e r m i tte d  o n
an y p r o p e r ty.

5 . 4 . 1 . 3 . 2    Wh e r e  a  p r o p e r ty e x c e e d s  1 0 , 0 0 0  ft2  ( 9 2 9  m 2 ) ,  a
gr o u p  o f two  o u td o o r  c o n tr o l  ar e as  s h al l  b e  p e r m i tte d  wh e r e
ap p r o ve d  an d  wh e r e  e a c h  c o n tr o l  ar e a i s  s e p a r ate 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 ) .

5 . 4 . 1 . 3 . 3    Wh e r e  a p r o p e r ty e x c e e d s  3 5 , 0 0 0  ft2  ( 3 2 5 2  m 2 ) ,  ad d i ‐
ti o n a l  gr o u p s  o f o u td o o r  c o n tr o l  ar e a s  s h al l  b e  p e rm i tte d

wh e r e  ap p r o ve d ,  p r o vi d e d  th at e a c h  g r o u p  i s  s e p a r ate d  b y a
m i n i m u m  d i s ta n c e  o f 3 0 0  ft ( 9 1  m ) .

5 . 4 . 2  O u td o o r S to rage  an d  U s e  Are as .    Wh e r e  th e  q u a n ti ty o f
h az ar d o u s  m ate r i a l s  i n  o u td o o r  s to r ag e  o r  u s e  e x c e e d s  th e
M AQ fo r  o u td o o r  c o n tr o l  a r e as  a s  s e t fo r th  i n  Ta b l e  5 . 4 . 1 . 2 ,  th e

o u td o o r  ar e a s h al l  c o m p l y wi th  th e  ap p l i c ab l e  o u td o o r  re q u i r e ‐
m e n ts  o f C h a p te r  6  an d  C h ap te r s  1 1  th r o u gh  2 1 .

5 . 4 . 3  We ath e r P ro te c ti o n  S tr u c ture s .    We a th e r  p r o te c ti o n ,
wh e n  p r o vi d e d ,  s h al l  c o m p l y wi th  6 . 2 . 7 . 2 .

Tab l e  5 . 2 . 2 . 1  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 axi m u m  Al l o wab l e
Q u an ti ty p e r C o n tro l  Are a

( % ) *
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 a d e
> 9 5 . 0 1 2

7 –9 5 . 0 2 2
4 –6 1 2 . 5 2 2

3 5 0 . 0 2 1
2 7 5 . 0 3 1
1 1 0 0 . 0 4 1

B e l o w g r a d e
1 7 5 . 0 3 1
2 5 0 . 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 a p 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  a p p l i c a b l e  M AQ p e r  c o n tr o l  ar e a  s h o wn  i n  Tab l e  5 . 2 . 1 . 1 . 3  o r  Ta b l e  5 . 2 . 1 . 2 . 1  wi th
al l  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 at 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  fo o r s  a n d  wal l s ,  a s  n e c e s s ar 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 a s .



P E RM I S S I B L E  S T O RAG E  AN D  U S E  L O C AT I O N S 4 0 0 - 2 9

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

Δ Tab l e  5 . 3 . 7  D e tac h e d  B u i l d i n gs  Re q u i re d  Wh e re  Q u an ti ty o f M ate ri al  E x c e e d s  Am o un t S h o wn

M ate ri al C l as s

Q u an ti ty o f M ate ri al

S o l i d s  an d  L i q u i d s
( to n s )

G as e s

ft3  ( m 3 ) a

I n d i vi d u a l  b u l k h yd r o g e n  
c o m p r e s s e d  g a s  s ys te m s

N / A N / A 1 5 , 0 0 0  ( 4 2 5 )

O x i d i z e r s 3 1 , 2 0 0 N / A
2 2 , 0 0 0 N / A

O r g a n i c  p e r o x i d e s I 1 b N / A
I I A 2 5 b

I I B 4 0 b

I I I 5 0 b

U n s ta b l e  ( r e a c ti ve )  m ate r i a l s 3 ,  n o n d e to n a b l e 1 2 , 0 0 0  ( 5 7 ) c

2 2 5 1 0 , 0 0 0  ( 2 8 3 ) c

Wa te r-r e a c ti ve  m a te r i al s 3 1 N / A
2 ,  d efa g r a ti n g 2 5 N / A

P yr o p h o r i c  g a s e s N / A 2 , 0 0 0  ( 5 7 )

F o r  S I  u n i ts ,  1  to n  =  0 . 9  m e t to n .
N / A:  N o t a p p l i c a b l e .
aS e e  Ta b l e  2 1 . 2 . 5 .

b Wh e r e  two  o r  m o r e  d i ffe r e n t c l a s s e s  o f o r g a n i c  p e r o x i d e  fo r m u l a ti o n s  a r e  s to r e d ,  s e e  1 4 . 3 . 2 . 5 .
c N o n d e to n a b l e .



H AZ ARD O U S  M AT E RI AL S  C O D E4 0 0 - 3 0

2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  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 Tab l e  5 . 4 . 1 . 2  M ax i m u m  Al l o wab l e  Q u an ti ti e s  o f H az ard o u s  M ate ri al s  p e r O utd o o r C o n tro l  Are a

  S to rage  U s e  — C l o s e d  S ys te m s  U s e  — O p e n  S ys te m s

M ate ri al C l as s
S o l i d

P o un d s

L i q ui d
G al l o n s

( l b )

G as  ( at

N T P )  ft3

( l b )  
S o l i d

P o un d s

L i q ui d
G al l o n s

( l b )

G as  ( at

N T P )  ft3

( l b )  
S o l i d

P o un d s

Li q ui d
G al l o n s

( l b )

P h ys i c al  H az ard  M ate ri al s

F l a m m a b l e  ga s
 Gas e o u s N / A N / A 3 0 0 0 N / A N / A 1 5 0 0 N / A N / A
 L i q u efe d N / A N / A ( 3 0 0 ) N / A N / A ( 1 5 0 ) N / A N / A

F l a m m a b l e  s o l i d 5 0 0 N / A N / A 2 5 0 N / A N / A 5 0 N / A

O r g an i c  p e r o x i d e D e to n ab l e 1 ( 1 ) N / A 1 ∕4 ( 1 ∕4 ) N / A 1 ∕4 ( 1 ∕4 )

O r ga n i c  p e r o x i d e I 2 0 ( 2 0 ) N / A 1 0 ( 1 0 ) N / A 2 ( 2 )
I I A 1 0 0 ( 2 0 0 ) N / A 1 0 0 ( 1 0 0 ) N / A 1 0 0 ( 1 0 0 )

I I B 4 0 0 ( 4 0 0 ) N / A 4 0 0 ( 4 0 0 ) N / A 4 0 0 ( 4 0 0 )
I I I N L N L N / A N L N L N / A N L N L

I V N L N L N / A N L N L N / A N L N L
V N L N L N / A N L N L N / A N L N L

O x i d i z e r 4 2 ( 2 ) N / A 1 ( 1 ∕4 ) N / A 1 ∕4 ( 1 ∕4 )
3 4 0 ( 4 0 ) N / A 2 0 ( 2 ) N / A 2 ( 2 )
2 1 0 0 0 ( 1 0 0 0 ) N / A 5 0 0 ( 2 5 0 ) N / A 5 0 ( 5 0 )
1 N L N L N / A N L N L N / A N L N L

O x i d i z i n g  g as
 Ga s e o u s N / A N / A 6 0 0 0 N / A N / A 6 0 0 0 N / A N / A
 L i q u efe d N / A N / A ( 6 0 0 ) N / A N / A ( 3 0 0 ) N / A N / A

P yr o p h o r i c 8 ( 8 ) 1 0 0 4 ( 4 ) 1 0 0 0

U n s tab l e  ( r e ac ti ve ) 4 2 ( 2 ) 2 0 1 ( 1 ) 2 1 ∕4 ( 1 ∕4 )
3 2 0 ( 2 0 ) 2 0 0 1 0 ( 1 0 ) 1 0 1 ( 1 )
2 2 0 0 ( 2 0 0 ) 1 0 0 0 1 0 0 ( 1 0 0 ) 2 5 0 1 0 ( 1 0 )
1 N L N L 1 5 0 0 N L N L N L N L N L

Wate r- r e ac ti ve 3 2 0 ( 2 0 ) N / A 1 0 ( 1 0 ) N / A 1 ( 1 )
2 2 0 0 ( 2 0 0 ) N / A 1 0 0 ( 1 0 0 ) N / A 1 0 ( 1 0 )
1 N L N L N / A N L N L N / A N L N L

H e al th  H az ard  M ate ri al s

C o r r o s i ve 2 0 0 0 0 2 0 0 0 N / A 1 0 0 0 0 1 0 0 0 N / A 1 0 0 0 1 0 0

C o r r o s i ve  g as
 Gas e o u s N / A N / A 1 6 2 0 N / A N / A 8 1 0 N / A N / A
 L i q u efe d N / A N / A ( 3 0 0 ) N / A N / A ( 1 5 0 ) N / A N / A

H i gh l y to x i c 2 0 ( 2 0 ) N / A 1 0 ( 1 0 ) N / A 3 ( 3 )

H i gh l y to x i c  g as
 Gas e o u s N / A N / A 4 0 * N / A N / A 2 0 * N / A N / A
 L i q u efe d N / A N / A ( 8 ) * N / A N / A ( 4 ) * N / A N / A

To x i c 1 0 0 0 ( 1 0 0 0 ) N / A 5 0 0 5 0 N / A 1 2 5 ( 1 2 5 )

To x i c  ga s
 Gas e o u s N / A N / A 1 6 2 0 N / A N / A 8 1 0 N / A N / A
 L i q u efe d N / A N / A ( 3 0 0 ) N / A N / A ( 1 5 0 ) N / A N / A

F o r  S I  u n i ts ,  1  l b  =  0 . 4 5 4  kg ;  1  g a l  =  3 . 7 8 5  L ;  1  ft3  =  0 . 0 2 8 3  m 3 .
N / A:  N o t a p p l i c a b l e .  N L :  N o t l i m i te d .
N T P :  M e as u r e d  a t n o r m a l  te m p e r atu r e  a n d  p r e s s u r e  [ 7 0 ° F  ( 2 1 ° C )  a n d  1 4 . 7  p s i  ( 1 0 1  k P a ) ] .
N o te s :
( 1 )  Ta b l e  va l u e s  i n  p a r e n th e s e s  c o r r e s p o n d  to  th e  u n i t n a m e  i n  p a r e n th e s e s  a t th e  to p  o f th e  c o l u m n .
( 2 )  F o r  g a l l o n s  o f l i q u i d s ,  d i vi d e  th e  a m o u n t i n  p o u n d s  b y 1 0 .
( 3 )  T h e  a g g r e g a te  q u a n ti ti e s  i n  s to r ag e  a n d  u s e  c a n n o t e x c e e d  th e  q u an ti ty l i s te d  fo r  s to r a g e .
( 4 )  T h e  a g g r e g a te  q u a n ti ty o f n o nfam m a b l e  s o l i d  a n d  n o nfa m m a b l e  o r  n o n c o m b u s ti b l e  l i q u i d  h a z a r d o u s  m a te r i a l s  al l o we d  i n  o u td o o r  s to r a g e  p e r
s i n g l e  p r o p e r ty u n d e r  th e  s a m e  o wn e r s h i p  o r  c o n tr o l  u s e d  fo r  r e ta i l  o r  wh o l e s al e  s a l e s  i s  p e r m i tte d  to  e x c e e d  th e  M AQ wh e r e  s u c h  s to r a g e  i s  i n
a c c o r d a n c e  wi th  5 . 2 . 1 . 5 .
* P e r m i tte d  o n l y wh e r e  s to r e d  o r  u s e d  i n  a p p r o ve d  e x h a u s te d  g a s  c a b i n e ts ,  e x h au s te d  e n c l o s u r e s ,  o r  fu m e  h o o d s .
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C h ap te r 6    Fu n d am e n tal  Re q u i re m e n ts

6 . 1  G e n e ral  Re q u i re m e n ts .

6 . 1 . 1  Ap p l i c ab i l i ty.    S to r ag e ,  u s e ,  an d  h an d l i n g  o f h az ar d o u s
m a te r i al s  i n  an y q u an ti ty s h al l  c o m p l y wi th  S e c ti o n  6 . 1  an d  th e
ap p l i c a b l e  m a te r i al -s p e c ifc  r e q u i r e m e n ts  i n  C h a p te r s  1 1

th r o u g h  2 1 .

6 . 1 . 1 . 1 *    S to r ag e  o f h a z a r d o u s  m ate r i a l s  i n  q u a n ti ti e s  e x c e e d ‐
i n g th e  M AQ s e t fo r th  i n  C h ap te r  5  s h al l  c o m p l y wi th

S e c ti o n  6 . 2  a n d  th e  ap p l i c ab l e  m ate r i a l  s p e c ifc  r e q u i r e m e n ts
i n  C h a p te r s  1 1  th r o u g h  2 1 .

6 . 1 . 1 . 2 *    T h e  u s e ,  d i s p e n s i n g ,  an d  h an d l i n g  o f h az ar d o u s
m a te r i al s  i n  q u an ti ti e s  e x c e e d i n g th e  M AQ s e t fo r th  i n  C h ap ‐

te r  5  s h al l  c o m p l y wi th  S e c ti o n  6 . 3  a n d  th e  ap p l i c ab l e  m a te r i al
s p e c ifc  r e q u i r e m e n ts  i n  C h ap te r s  1 1  th r o u gh  2 1 .

6 . 1 . 2 *  S afe ty D ata S h e e ts  ( S D S ) .    S afe ty d a ta  s h e e ts  ( S D S )
s h a l l  b e  avai l ab l e  o n  th e  p r e m i s e s  fo r  h a z a r d o u s  m ate r i al s  r e g u ‐
l ate d  b y th i s  c o d e .  Wh e n  ap p r o ve d ,  S D S s  s h al l  b e  p e r m i tte d  to

b e  r e tr i e vab l e  b y e l e c tr o n i c  ac c e s s .

6 . 1 . 3  Re l e as e  o f H az ard o u s  M ate ri al s .

6 . 1 . 3 . 1  P ro h i b i te d  Re l e as e s .    H a z a r d o u s  m ate r i a l s  s h al 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 ag e  c an a l ,  l ake ,

r i ve r,  o r  ti d al  wa te r wa y;  u p o n  th e  g r o u n d ,  a s i d e wa l k,  a  s tr e e t,
o r  a h i g h way;  o r  i n to  th e  atm 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  fo l l o wi n g:

( 1 ) F e d e r al ,  s tate ,  o r  l o c al  go ve r n i n g  r e g u l ati o n s
( 2 ) 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 a r d
( 3 ) N a ti o n al  P o l l u ta n t D i s c h a r ge  E l i m i n ati o n  S ys te m  p e r m i t
( 4 ) 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 tr o l  b o a r d
( 5 ) 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

6 . 1 . 3 . 2  C o n tro l  an d  M i ti gati o n  o f U n au th o ri z e d  Re l e as e s .
P r o vi s i o n s  s h al l  b e  m ad e  fo r  c o n tr o l l i n g  a n d  m i ti g ati n g  u n au ‐

th o r i z e d  r e l e a s e s .

6 . 1 . 3 . 3  Re c o rd s  o f U n au th o ri z e d  Re l e as e s .    Ac c u r ate  r e c o r d s
o f th e  u n au th o r i z e d  r e l e as e  o f h a z a r d o u s  m ate r i a l s  s h al l  b e

ke p t b y th e  p e r m i tte e .

6 . 1 . 3 . 4 *  N o tifc ati o n  o f U n au th o ri z e d  Re l e as e s .    T h e  fr e
d e p a r tm e n t s h a l l  b e  n o tife d  i m m e d i a te l y o r  i n  a c c o r d a n c e
wi th  ap p r o ve d  e m e r g e n c y p r o c e d u r e s  wh e n  a n  u n au th o r i z e d

r e l e as e  b e c o m e s  r e p o r ta b l e  u n d e r  s ta te ,  fe d e r al ,  o r  l o c al  r e g u ‐
l ati o n s .

6 . 1 . 3 . 5  C o n tai n e r Fai l u re .    Wh e n  an  u n a u th o r i z e d  r e l e a s e  d u e
to  p r i m ar y c o n ta i n e r  fai l u r e  i s  d i s c o ve r e d ,  th e  i n vo l ve d  p r i m ar y
c o n tai n e r  s h a l l  b e  r e p a i r e d  o r  r e m o ve d  fr o m  s e r vi c e .

6 . 1 . 3 . 6  O ve rp ac k C o n tai n e rs .    O ve r p a c k c o n ta i n e r s  s h al l  b e
p e r m i tte d  to  b e  u s e d  as  a m e an s  to  p r o vi d e  p r o te c ti o n  fo r

p r i m ar y c o n ta i n e r s  to  b e  tr a n s p o r te d  fo r  r e p ai r  o r  r e m o val
fr o m  s e r vi c e .

6 . 1 . 3 . 7  Re s p o n s i b i l i ty fo r C l e an u p  o f U n auth o ri z e d  Re l e as e s .

6 . 1 . 3 . 7 . 1    T h e  p e r s o n ,  fr m ,  o r  c o r p o r a ti o n  r e s p o n s i b l e  fo r  an
u n au th o r i z e d  r e l e as e  s h a l l  i n s ti tu te  a n d  c o m p l e te  al l  ac ti o n s
n e c e s s ar y to  r e m e d y th e  e ffe c ts  o f s u c h  u n a u th o r i z e d  r e l e as e ,

wh e th e r  s u d d e n  o r  g r ad u a l ,  at n o  c o s t to  th e  AH J .

6 . 1 . 3 . 7 . 2    Wh e n  d e e m e d  n e c e s s ar y b y th e  AH J ,  c l e an u p  o f a n
u n au th o r i z e d  r e l e a s e  s h al l  b e  p e r m i tte d  to  b e  i n i ti a te d  b y th e
fr e  d e p a r tm e n t o r  b y an  au th o r i z e d  i n d i vi d u a l  o r  fr m ,  an d
c o s ts  a s s o c i a te d  wi th  s u c h  c l e an u p  s h al l  b e  b o r n e  b y th e  o wn e r,

o p e r ato r,  o r  o th e r  p e r s o n  r e s p o n s i b l e  fo r  th e  u n au th o r i z e d
r e l e as e .

6 . 1 . 4 *  P e rs o n n e l  Trai n i n g.    P e r s o n s  i n  a r e as  wh e r e  h az ar d o u s
m a te r i al s  ar e  s to r e d ,  d i s p e n s e d ,  h an d l e d ,  o r  u s e d  s h al l  b e
tr a i n e d  i n  th e  h az ar d s  o f th e  m ate r i a l s  e m p l o ye d  a n d  ac ti o n s

r e q u i r e d  b y th e  e m e r g e n c y p l an .  T h e  l e ve l  o f tr ai n i n g to  b e
c o n d u c te d  s h a l l  b e  c o n s i s te n t wi th  th e  r e s p o n s i b i l i ti e s  o f th e
p e r s o n s  to  b e  tr a i n e d  i n  ac c o r d an c e  wi th  6 . 1 . 4 . 1  th r o u g h

6 . 1 . 4 . 5 .

6 . 1 . 4 . 1  Aware n e s s .    T h e  tr a i n i n g p r o vi d e d  fo r  p e r s o n s  d e s i g n a‐
te d  i n  6 . 1 . 4  s h al l  i n c l u d e  a war e n e s s  tr a i n i n g  i n  a c c o r d an c e  wi th
6 . 1 . 4 . 1 . 1  th r o u g h  6 . 1 . 4 . 1 . 3 .

6 . 1 . 4 . 1 . 1  C o m p l e ti o n .    I n i ti a l  tr a i n i n g s h al l  b e  c o m p l e te d
p r i o r  to  b e gi n n i n g  wo r k i n  th e  wo r k ar e a .

6 . 1 . 4 . 1 . 2  H az ard  C o m m u n i c ati o n s .    Tr ai n i n g  s h al l  b e  p r o vi d e d
p r i o r  to  b e g i n n i n g wo r k i n  th e  wo r k ar e a  to  e n ab l e  p e r s o n n e l

to  r e c o g n i z e  a n d  i d e n ti fy h a z a r d o u s  m ate r i al s  s to r e d ,
d i s p e n s e d ,  h an d l e d ,  o r  u s e d  o n  s i te  a n d  wh e r e  to  fn d  s a fe ty

i n fo r m ati o n  p e r tai n i n g to  th e  h az ar d s  o f th e  m a te r i al s
e m p l o ye d .

6 . 1 . 4 . 1 . 3  E m e rge n c y P l an .    Tr ai n i n g s h al l  b e  p r o vi d e d  p r i o r  to
b e g i n n i n g wo r k i n  th e  wo r k a r e a to  e n ab l e  p e r s o n n e l  to  i m p l e ‐

m e n t th e  e m e r ge n c y p l a n .

6 . 1 . 4 . 2  O p e rati o n s  P e rs o n n e l .    P e r s o n s  e n ga ge d  i n  s to r i n g ,
u s i n g ,  o r  h an d l i n g h az ar d o u s  m a te r i al s  s h al l  b e  d e s i g n ate d  a s
o p e r ati o n s  p e r s o n n e l  an d  s h al l  b e  tr a i n e d  i n  ac c o r d an c e  wi th

6 . 1 . 4 . 1  a n d  6 . 1 . 4 . 2 . 1  th r o u gh  6 . 1 . 4 . 2 . 6 .

6 . 1 . 4 . 2 . 1  P h ys i c al  an d  H e al th  H az ard  P ro p e r ti e s .    O p e r a ti o n s
p e r s o n n e l  s h al l  b e  tr ai n e d  i n  th e  c h e m i c a l  n atu r e  o f th e  m a te ‐

r i al s ,  i n c l u d i n g  th e i r  p h ys i c al  h a z a r d s  an d  th e  s ym p to m s  o f
a c u te  o r  c h r o n i c  e x p o s u r e  as  p r o vi d e d  b y th e  s a fe ty d ata s h e e t

( S D S )  fu r n i s h e d  b y th e  m a n u fac tu r e r  o r  o th e r  a u th o r i tati ve
s o u r c e s .

6 . 1 . 4 . 2 . 2  D i s p e n s i n g,  U s i n g,  an d  P ro c e s s i n g.    O p e r ati o n s
p e r s o n n e l  s h a l l  b e  tr ai n e d  i n  th e  u s e  o f s p e c ifc  s afe gu ar d s
a p p l i c a b l e  to  th e  d i s p e n s i n g,  p r o c e s s i n g,  o r  u s e  o f th e  m a te r i al s

an d  e q u i p m e n t e m p l o ye d .

6 . 1 . 4 . 2 . 3  S to rage .    O p e r a ti o n s  p e r s o n n e l  s h a l l  b e  tr ai n e d  i n
th e  ap p l i c ati o n  o f s to r a ge  ar r a n ge m e n ts  a n d  s i te - s p e c ifc  l i m i ta ‐

ti o n s  o n  s to r ag e  fo r  th e  m ate r i a l s  e m p l o ye d .

6 . 1 . 4 . 2 . 4  Tran s p o r t ( H an d l i n g) .    O p e r ati o n s  p e r s o n n e l
i n vo l ve d  i n  m ate r i al s  h an d l i n g  s h a l l  b e  tr a i n e d  i n  th e  r e q u i r e ‐
m e n ts  fo r  o n - s i te  tr an s p o r t o f th e  m ate r i a l s  e m p l o ye d .

6 . 1 . 4 . 2 . 5  Ac ti o n s  i n  an  E m e rge n c y.    O p e r ati o n s  p e r s o n n e l
s h a l l  b e  tr ai n e d  i n  th e  n e c e s s ar y ac ti o n s  to  take  i n  th e  e ve n t o f

an  e m e r g e n c y,  i n c l u d i n g  th e  o p e r a ti o n  a n d  ac ti vati o n  o f e m e r ‐
g e n c y c o n tr o l s  p r i o r  to  e va c u ati o n .

6 . 1 . 4 . 2 . 6  C h an ge s .    Tr a i n i n g  s h al l  b e  p r o vi d e d  wh e n e ve r  a n e w
h a z a r d o u s  m ate r i al  i s  i n tr o d u c e d  i n to  th e  wo r k a r e a th a t
p r e s e n ts  a n e w p h ys i c al  o r  h e a l th  h a z a r d ,  o r  wh e n  n e w i n fo r m a‐
ti o n  i s  o b ta i n e d  p e r tai n i n g  to  p h ys i c al  o r  h e a l th  h a z a r d s  o f an

e x i s ti n g  h a z a r d o u s  m a te r i al  th at h a s  n o t b e e n  i n c l u d e d  i n
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p r e vi o u s  tr ai n i n g ,  an d  wh e n  th e r e  ar e  c h a n ge s  i n  a n y o f th e
fo l l o wi n g :

( 1 ) E q u i p m e n t
( 2 ) O p e r ati o n s
( 3 ) H a z a r d o u s  m ate r i al s

6 . 1 . 4 . 3  E m e rge n c y Re s p o n s e  L i ai s o n .

6 . 1 . 4 . 3 . 1    Re s p o n s i b l e  p e r s o n s  s h al l  b e  d e s i g n ate d  an d  tr a i n e d
to  b e  e m e r g e n c y r e s p o n s e  ( E R)  l i ai s o n  p e r s o n n e l .

6 . 1 . 4 . 3 . 2    E m e r ge n c y r e s p o n s e  l i ai s o n  p e r s o n n e l  s h al l  d o  th e
fo l l o wi n g :

( 1 ) Ai d  e m e r ge n c y r e s p o n d e r s  i n  p r e - p l a n n i n g  r e s p o n s e s  to
e m e r g e n c i e s

( 2 ) I d e n ti fy l o c ati o n s  wh e r e  h az ar d o u s  m ate r i a l s  ar e  l o c ate d
( 3 ) H a ve  ac c e s s  to  s a fe ty d ata s h e e ts
( 4 ) B e  kn o wl e d g e ab l e  i n  th e  s i te  e m e r g e n c y r e s p o n s e  p r o c e ‐

d u r e s

6 . 1 . 4 . 4 *  E m e rge n c y Re s p o n d e rs .    E m e r g e n c y r e s p o n d e r s  s h a l l
b e  tr ai n e d  to  b e  c o m p e te n t i n  th e  ac ti o n s  to  b e  take n  i n  an
e m e r g e n c y e ve n t.

6 . 1 . 4 . 4 . 1 *  E m e rge n c y Re s p o n s e  Te am  L e ad e r.    P e r s o n s  ac ti n g
as  E R te a m  l e ad e r s  s h al l  b e  tr ai n e d  u n d e r  th e  I n c i d e n t
C o m m a n d  S ys te m  c o n c e p t o r  e q u i val e n t.

6 . 1 . 4 . 4 . 2 *  Re s p o n s e  to  I n c i p i e n t E ve n ts .    Re s p o n s e s  to  i n c i ‐
d e n ta l  r e l e as e s  o f h a z a r d o u s  m ate r i a l s  wh e r e  th e  m ate r i a l  c an
b e  a b s o r b e d ,  n e u tr al i z e d ,  o r  o th e r wi s e  c o n tr o l l e d  at th e  ti m e  o f
r e l e as e  b y e m p l o ye e s  i n  th e  i m m e d i a te  r e l e a s e  a r e a,  o r  b y m a i n ‐
te n a n c e  p e r s o n n e l ,  s h al l  n o t b e  c o n s i d e r e d  e m e r ge n c y r e s p o n ‐
s e s  as  d efn e d  wi th i n  th e  s c o p e  o f th i s  c o d e .

6 . 1 . 4 . 4 . 3 *  O n - S i te  E m e rge n c y Re s p o n s e  Te am .    Wh e n  a n  o n -
s i te  e m e r ge n c y r e s p o n s e  te a m  i s  p r o vi d e d ,  e m e r g e n c y r e s p o n d ‐
e r s  s h a l l  b e  tr ai n 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 th e
s p e c ifc  s i te  e m e r g e n c y p l a n  o r  a s  r e q u i r e d  b y fe d e r al ,  s tate ,  o r
l o c a l  g o ve r n m e n ta l  ag e n c i e s .

6 . 1 . 4 . 5  Trai n i n g M an d ate d  b y O th e r Age n c i e s .    Tr ai n i n g
re q u i r e d  b y fe d e r al ,  s tate ,  o r  l o c a l  r e g u l ati o n s  th at i s  r e q u i r e d
b a s e d  o n  th e  q u an ti ty o r  typ e  o f h az ar d o u s  m a te r i al s  s to r e d ,
d i s p e n s e d ,  h an d l e d ,  o r  u s e d  s h a l l  b e  c o n d u c 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 an d  u n d e r  th e  j u r i s d i c ti o n  o f th e
go ve r n i n g a ge n c y.

6 . 1 . 4 . 6  D o c u m e n tati o n .    Tr a i n i n g  s h al l  b e  d o c u m e n te d  an d
th e  d o c u m e n tati o n  m ad e  avai l ab l e  to  th e  AH J  u p o n  wr i tte n
r e q u e s t.

6 . 1 . 5  I gn i ti o n  S o u rc e  C o n tro l s .

6 . 1 . 5 . 1  S m o k i n g.    S m o ki n g s h a l l  b e  p r o h i b i te d  i n  th e  fo l l o w‐
i n g  l o c a ti o n s :

( 1 ) Wi th i n  2 5  ft ( 7 . 6  m )  o f o u td o o r  s to r a ge  a r e as ,  d i s p e n s i n g
ar e as ,  o r  o p e n  u s e  a r e as

( 2 ) I n  r o o m s  o r  a r e as  wh e r e  h a z a r d o u s  m a te r i al s  ar e  s to r e d
o r  d i s p e n s e d  o r  u s e d  i n  o p e n  s ys te m s  i n  am o u n ts  r e q u i r ‐
i n g a  p e r m i t i n  ac c o r d an c e  wi th  S e c ti o n  1 . 8

6 . 1 . 5 . 2  O p e n  Fl am e s  an d  H i gh - Te m p e ratu re  D e vi c e s .    O p e n
fam e s  an d  h i gh - te m p e r a tu r e  d e vi c e s  s h al l  n o t b e  u s e d  i n  a
m a n n e r  th at c r e ate s  a  h a z a r d o u s  c o n d i ti o n .

6 . 1 . 5 . 3  E n e rgy- C o n s um i n g E q u i p m e n t.    E n e r g y-c o n s u m i n g
e q u i p m e n t wi th  th e  p o te n ti al  to  s e r ve  as  a s o u r c e  o f i gn i ti o n

s h a l l  b e  l i s te d  o r  a p p r o ve d  fo r  u s e  wi th  th e  h az ar d o u s  m ate r i al s
s to r e d  o r  u s e d .

6 . 1 . 5 . 3 . 1 *  P o we re d  I n d u s tri al  Tr uc k s .    P o we r e d  i n d u s tr i al
tr u c ks  s h al l  b e  o p e r ate d  an d  m ai n tai n e d  i n  a c c o r d an c e  wi th
N F PA 5 0 5 .  [ 1 : 1 0 . 1 8 ]

6 . 1 . 6  S ys te m s ,  E q u i p m e n t,  an d  P ro c e s s e s .    P r o c e s s e s ,  m e th ‐
o d s ,  s p e c ifc a ti o n s ,  e q u i p m e n t te s ti n g  a n d  m a i n te n an c e ,  d e s i g n

s tan d ar d s ,  p e r fo r m an c e ,  i n s ta l l a ti o n ,  e q u i p m e n t d e s i gn  an d
c o n s tr u c ti o n ,  an d  o th e r  p e r ti n e n t c r i te r i a s h al l  b e  i n  ac c o r d ‐

an c e  wi th  th i s  s e c ti o n .

6 . 1 . 6 . 1  D e s i gn  an d  C o n s tr u c ti o n  o f C o n tai n e rs  an d  Tan ks .
C o n ta i n e r s ,  c yl i n d e r s ,  an d  tan ks  s h a l l  b e  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  a p p r o ve d  s tan d ar d s .  C o n ta i n ‐
e r s ,  c yl i n d e r s ,  tan ks ,  an d  o th e r  m e a n s  u s e d  fo r  c o n tai n m e n t o f
h az ar d o u s  m ate r i a l s  s h al l  b e  o f a n  ap p r o ve d  typ e .

6 . 1 . 6 . 2  P i p i n g,  Tu b i n g,  Val ve s ,  an d  Fi tti n gs .    P i p i n g,  tu b i n g ,
va l ve s ,  ftti n gs ,  an d  r e l ate d  c o m p o n e n ts  u s e d  fo r  h az ar d o u s

m a te r i al s  s h al l  b e  i n  ac c o r d an c e  wi th  th e  fo l l o wi n g:

( 1 ) P i p i n g ,  tu b i n g,  val ve s ,  ftti n g s ,  an d  r e l ate d  c o m p o n e n ts
s h a l l  b e  d e s i g n e d  an d  fa b r i c ate d  fr o m  m a te r i al s  c o m p ati ‐
b l e  wi th  th e  m a te r i al  to  b e  c o n tai n e d  an d  s h al l  b e  o f a
s tr e n g th  an d  d u r a b i l i ty to  wi th s ta n d  th e  p r e s s u r e ,  s tr u c ‐

tu r a l  a n d  s e i s m i c  s tr e s s ,  an d  e x p o s u r e  to  wh i c h  th e y ar e
s u b j e c t.

( 2 ) P i p i n g  an d  tu b i n g  s h a l l  b e  i d e n tife d  i n  a c c o r d an c e  wi th
AS M E  A1 3 . 1 ,  Scheme for the Identifcation of Piping Systems,  to
i n d i c ate  th e  m ate r i al  c o n ve ye d .

( 3 ) Ac c e s s i b l e  m an u al  val ve s ,  o r  fai l -s a fe  e m e r ge n c y s h u to ff
va l ve s  o p e r ate d  b y a  r e m o te l y l o c ate d  m an u al l y o r  a u to ‐

m a ti c a l l y a c ti vate d  s h u td o wn  c o n tr o l ,  s h a l l  b e  i n s tal l e d  o n
s u p p l y p i p i n g a n d  tu b i n g  a t th e  fo l l o wi n g  l o c ati o n s :

( a) P o i n t o f u s e
( b ) Tan k o r  b u l k s o u r c e

( 4 ) M an u al  e m e r g e n c y s h u to ff va l ve s  a n d  r e m o te l y l o c ate d
m a n u a l l y ac ti vate d  s h u td o wn  c o n tr o l s  fo r  e m e r ge n c y
s h u to ff va l ve s  s h a l l  b e  i d e n tife d ,  a n d  th e  l o c ati o n  s h a l l  b e
c l e ar l y vi s i b l e ,  ac c e s s i b l e ,  an d  i n d i c ate d  b y m e an s  o f a

s i gn .
( 5 ) B ac kfo w p r e ve n ti o n  o r  c h e c k val ve s  s h a l l  b e  p r o vi d e d

wh e n  th e  b ac kfo w o f h az ar d o u s  m ate r i a l s  c o u l d  c r e ate  a
h az ar d o u s  c o n d i ti o n  o r  c au s e  th e  u n au th o r i z e d  d i s c h ar g e
o f h az ar d o u s  m a te r i al s .

( 6 ) L i q u i d s  c l as s ife d  i n  ac c o r d an c e  wi th  N F PA 7 0 4  s h a l l  b e
c a r r i e d  i n  p r e s s u r i z e d  p i p i n g a b o ve  a g au g e  p r e s s u r e  o f
1 5  p s i  ( 1 0 3  kP a)  h avi n g  a h az ar d  r an ki n g  a s  fo l l o ws :

( a) H e al th  h a z a r d  C l as s  3  o r  C l a s s  4
( b ) F l am m ab i l i ty C l a s s  4
( c ) I n s tab i l i ty C l as s  3  o r  C l a s s  4

( 7 ) T h e  p r e s s u r i z e d  p i p i n g  s p e c ife d  i n  6 . 1 . 6 . 2 ( 6 )  s h al l  b e
p r o vi d e d  wi th  an  ap p r o ve d  m e an s  o f l e a k d e te c ti o n  an d
e m e r g e n c y s h u to ff o r  e x c e s s  fo w c o n tr o l  i n  a c c o r d a n c e
wi th  th e  fo l l o wi n g:

( a) Wh e r e  th e  p i p i n g o r i gi n ate s  fr o m  wi th i n  a h az ar d ‐
o u s  m ate r i a l  s to r ag e  r o o m  o r  ar e a ,  th e  e x c e s s  fo w
c o n tr o l  s h a l l  b e  l o c a te d  wi th i n  th e  s to r ag e  r o o m  o r

a r e a.
( b ) Wh e r e  th e  p i p i n g  o r i g i n a te s  fr o m  a b u l k s o u r c e ,  th e

e x c e s s  fo w c o n tr o l  s h al l  b e  l o c a te d  a t th e  b u l k
s o u r c e .
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( c ) P i p i n g  fo r  i n l e t c o n n e c ti o n s  d e s i g n e d  to  p r e ve n t
b a c kfo w s h a l l  n o t b e  r e q u i r e d  to  b e  e q u i p p e d  wi th
e x c e s s  fo w c o n tr o l .

6 . 1 . 6 . 3  Ad d i ti o n al  Re gu l ati o n s  fo r S u p p l y P i p i n g fo r H e al th
H az ard  M ate ri al s .    S u p p l y p i p i n g  an d  tu b i n g  fo r  l i q u i d s  o r
s o l i d s  h avi n g  a  h e al th  h az ar d  r a n ki n g o f C l as s  3  o r  C l as s  4  i n

ac c o r d an c e  wi th  N F PA 7 0 4  s h al l  b e  i n  ac c o r d a n c e  wi th  AS M E
B 3 1 . 3 ,  Process Piping,  an d  th e  fo l l o wi n g:

( 1 ) P i p i n g  an d  tu b i n g  u ti l i z e d  fo r  th e  tr a n s m i s s i o n  o f h i gh l y
to x i c ,  to x i c ,  o r  h i gh l y vo l ati l e  c o r r o s i ve  l i q u i d s  s h al l  h ave
we l d e d ,  th r e a d e d ,  o r  fa n ge d  c o n n e c ti o n s  th r o u g h o u t,
e x c e p t fo r  c o n n e c ti o n s  l o c a te d  wi th i n  a ve n ti l ate d  e n c l o ‐
s u r e ,  o r  an  ap p r o ve d  m e th o d  o f d r a i n ag e  o r  c o n ta i n ‐
m e n t.

( 2 ) P i p i n g  an d  tu b i n g  s h al l  n o t b e  l o c a te d  wi th i n  c o r r i d o r s ,
wi th i n  a n y p o r ti o n  o f a m e a n s  o f e g r e s s  r e q u i r e d  to  b e
e n c l o s e d  i n  fr e  r e s i s ta n c e –r a te d  c o n s tr u c ti o n ,  o r  i n
c o n c e al e d  s p a c e s  i n  ar e a s  n o t c l as s ife d  as  P r o te c ti o n
L e ve l  1  th r o u g h  P r o te c ti o n  L e ve l  4  o c c u p an c i e s .

6 . 1 . 6 . 4  E q ui p m e n t,  M ac h i n e r y,  an d  Al ar m s .    E q u i p m e n t,
m a c h i n e r y,  an d  r e q u i r e d  d e te c ti o n  a n d  a l ar m  s ys te m s  a s s o c i ‐
a te d  wi th  th e  u s e ,  s to r ag e ,  o r  h an d l i n g  o f h a z a r d o u s  m a te r i al s

s h a l l  b e  l i s te d  o r  ap p r o ve d .

6 . 1 . 7  E m p ty C o n tai n e rs  an d  Tan k s .    E m p ty c o n tai n e r s  an d
ta n ks  p r e vi o u s l y u s e d  fo r  th e  s to r ag e  o f h a z a r d o u s  m ate r i al s

s h a l l  b e  fr e e  fr o m  r e s i d u a l  m a te r i al  an d  vap o r  a s  d efn e d  b y
D O T,  th e  Resource Conservation and Recovery Act (RCRA),  o r  o th e r
r e g u l ati n g  a u th o r i ty o r  s h al l  b e  m ai n ta i n e d  as  s p e c ife d  fo r  th e

s to r age  o f h az ar d o u s  m a te r i al .

6 . 1 . 8  S i gn s .

6 . 1 . 8 . 1  G e n e ral .

6 . 1 . 8 . 1 . 1  D e s i gn  an d  C o n s tr u c ti o n .    S i g n s  s h a l l  b e  d u r ab l e ,
an d  th e  s i z e ,  c o l o r,  a n d  l e tte r i n g o f s i g n s  s h al l  b e  i n  a c c o r d a n c e

wi th  n ati o n al l y r e c o gn i z e d  s ta n d ar d s .

6 . 1 . 8 . 1 . 2  L an gu age .    S i gn s  s h a l l  b e  i n  E n g l i s h  a s  th e  p r i m ar y
l an g u a ge  o r  i n  s ym b o l s  p e r m i tte d  b y th i s  c o d e .

6 . 1 . 8 . 1 . 3  M ai n te n an c e .    S i g n s  s h al l  m e e t th e  fo l l o wi n g  c r i te r i a:

( 1 ) T h e y s h a l l  n o t b e  o b s c u r e d .
( 2 ) T h e y s h a l l  b e  m ai n ta i n e d  i n  a  l e g i b l e  c o n d i ti o n .
( 3 ) T h e y s h a l l  n o t b e  r e m o ve d ,  u n l e s s  fo r  r e p l ac e m e n t.

6 . 1 . 8 . 2  H az ard o u s  M ate ri al s  I d e n tifc ati o n .

6 . 1 . 8 . 2 . 1  N FPA 7 0 4  P l ac ard .    Vi s i b l e  h a z a r d  i d e n tifc a ti o n
s i gn s  i n  ac c o r d an c e  wi th  N F PA 7 0 4  s h al l  b e  p l ac e d  a t th e

fo l l o wi n g  l o c a ti o n s ,  e x c e p t wh e r e  th e  AH J  h as  r e c e i ve d  a
h az ar d o u s  m a te r i al s  m an a ge m e n t p l an  an d  a h a z a r d o u s  m ate r i ‐
al s  i n ve n to r y s tate m e n t i n  ac c o r d an c e  wi th  S e c ti o n s  1 . 1 1  an d

1 . 1 2  an d  h as  d e te r m i n e d  th at o m i s s i o n  o f s u c h  s i g n s  i s  c o n s i s ‐
te n t wi th  s a fe ty:

( 1 ) O n  s ta ti o n ar y ab o ve gr o u n d  ta n ks
( 2 ) O n  s ta ti o n ar y ab o ve gr o u n d  c o n tai n e r s
( 3 ) At e n tr an c e s  to  l o c a ti o n s  wh e r e  h a z a r d o u s  m a te r i al s  a r e

s to r e d ,  d i s p e n s e d ,  u s e d ,  o r  h an d l e d  i n  q u an ti ti e s  r e q u i r ‐
i n g a  p e r m i t

( 4 ) At o th e r  e n tr a n c e s  a n d  l o c ati o n s  d e s i g n ate d  b y th e  AH J

6 . 1 . 8 . 2 . 2  I d e n tifc ati o n  o f C o n tai n e rs ,  C ar to n s ,  an d  P ac k age s .
I n d i vi d u al  c o n ta i n e r s ,  c ar to n s ,  o r  p ac kag e s  s h a l l  b e  c o n s p i c u ‐

o u s l y m ar ke d  o r  l a b e l e d  i n  a c c o r d an c e  wi th  n ati o n al l y r e c o g‐
n i z e d  s tan d ar d s .

6 . 1 . 8 . 3  N o  S m o ki n g S i gn s .    Wh e r e  “ n o  s m o ki n g ”  i s  n o t a p p l i ‐
c a b l e  to  an  e n ti r e  s i te  o r  b u i l d i n g ,  s i g n s  s h al l  b e  p r o vi d e d  a s

fo l l o ws :

( 1 ) I n  r o o m s  o r  a r e as  wh e r e  h a z a r d o u s  m a te r i al s  ar e  s to r e d
o r  d i s p e n s e d  o r  u s e d  i n  o p e n  s ys te m s  i n  am o u n ts  r e q u i r ‐
i n g a  p e r m i t i n  ac c o r d an c e  wi th  S e c ti o n  1 . 8

( 2 ) Wi th i n  2 5  ft ( 7 . 6  m )  o f o u td o o r  s to r a ge ,  d i s p e n s i n g ,  o r
o p e n -u s e  ar e a s

6 . 1 . 9  P ro te c ti o n  fro m  Ve h i c l e s .

6 . 1 . 9 . 1    Gu ar d  p o s ts  o r  o th e r  ap 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 te c t th e  fo l l o wi n g  wh e r e  s u b j e c t to  ve h i c u l a r

d am ag e :

( 1 ) S to r a ge  tan ks  a n d  c o n n e c te d  p i p i n g,  val ve s ,  a n d  ftti n gs
( 2 ) S to r a ge  a r e as  c o n tai n i n g tan ks  o r  p o r ta b l e  c o n tai n e r s

e x c e p t wh e r e  th e  e x p o s i n g  ve h i c l e s  a r e  p o we r e d  i n d u s ‐
tr i al  tr u c ks  u s e d  fo r  tr a n s p o r ti n g th e  h az ar d o u s  m ate r i a l s

( 3 ) U s e  ar e as

6 . 1 . 9 . 2    Wh e r e  g u ar d  p o s ts  ar e  i n s tal l e d ,  th e  p o s ts  s h al l  m e e t
th e  fo l l o wi n g c r i te r i a :

( 1 ) T h e y s h a l l  b e  c o n s tr u c te d  o f s te e l  n o t l e s s  th a n  4  i n .
( 1 0 2  m m )  i n  d i am e te r  an d  c o n c r e te  fl l e d .

( 2 ) T h e y s h a l l  b e  s p ac e d  n o t m o r e  th a n  4  ft ( 1 . 2  m )  b e twe e n
p o s ts  o n  c e n te r.

( 3 ) T h e y s h a l l  b e  s e t n o t l e s s  th an  3  ft ( 0 . 9  m )  d e e p  i n  a
c o n c r e te  fo o ti n g  o f n o t l e s s  th an  a 1 5  i n .  ( 3 8 1  m m )  d i am ‐

e te r.
( 4 ) T h e y s h al l  b e  s e t wi th  th e  to p  o f th e  p o s ts  n o t l e s s  th a n

3  ft ( 0 . 9  m )  ab o ve  g r o u n d .
( 5 ) T h e y s h al l  b e  l o c ate d  n o t l e s s  th an  3  ft ( 0 . 9  m )  fr o m  th e

tan k.

6 . 1 . 1 0  E l e c tri c al  Wi ri n g an d  E q ui p m e n t.

6 . 1 . 1 0 . 1  G e n e ral .    E l e c tr i c al  wi r i n g  a n d  e q u i p m e n t 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  NFPA 70.

6 . 1 . 1 0 . 2  S tati c  Ac c u m u l ati o n .    Wh e n  p r o c e s s e s  o r  u s e  c o n d i ‐
ti o n s  e x i s t wh e r e  fam m ab l e  ga s e s ,  d u s ts ,  o r  vap o r s  c a n  b e  i g n i ‐

te d  b y s ta ti c  e l e c tr i c i ty,  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
a c c u m u l a ti o n  o f a s tati c  c h a r ge  an d  to  d i s s i p ate  th e  s ta ti c
c h a r ge  to  g r o u n d .

6 . 1 . 1 1  P ro te c ti o n  fro m  L i gh t.    M ate r i a l s  th at ar e  s e n s i ti ve  to
l i g h t s h al l  b e  s to r e d  i n  c o n tai n e r s  d e s i gn e d  to  p r o te c t th e m

fr o m  s u c h  e x p o s u r e .

6 . 1 . 1 2  S e p arati o n  o f I n c o m p ati b l e  M ate ri al s .

6 . 1 . 1 2 . 1    I n c o m p a ti b l e  m a te r i al s  i n  s to r ag e  a n d  s to r a ge  o f
m a te r i al s  i n c o m p a ti b l e  wi th  m a te r i al s  i n  u s e  s h al l  b e  s e p ar a te d

wh e n  th e  s to r e d  m ate r i al s  ar e  i n  c o n tai n e r s  h a vi n g a  c a p a c i ty o f
m o r e  th a n  5  l b  ( 2 . 2 6 8  kg)  o r  1 ∕2  ga l  ( 1 . 8 9  L ) .

6 . 1 . 1 2 . 2    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 al s  s to r ag 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 5 7  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 al  o r  b y a
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  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 o n c o m b u s ti b l e  p ar ti ti o n  th a t i n te r r u p ts  th e  l i n e  o f s i g h t
b e twe e n  th e  i n c o m p a ti b l e  m ate r i al s

( 3 ) S to r i n g l i q u i d  an d  s o l i d  m ate r i a l s  i n  h az ar d o u s  m a te r i al s
s to r ag e  c a b i n e ts  c o m p l yi n g  wi th  6 . 1 . 1 8

( 4 ) S to r i n g c o m p r e s s e d  g as e s  i n  g as  c a b i n e ts  o r  e x h au s te d
e n c l o s u r e s  c o m p l yi n g wi th  C h a p te r  2 1

6 . 1 . 1 2 . 3    M a te r i al s  th a t ar e  i n c o m p ati b l e  s h a l l  n o t b e  s to r e d
wi th i n  th e  s a m e  c ab i n e t o r  e n c l o s u r e .

6 . 1 . 1 3  G e n e ral  S to rage .

6 . 1 . 1 3 . 1  S to rage .    T h e  s to r a ge  ar r a n ge m e n t o f m a te r i al s  s h a l l
b e  i n  a c c o r d a n c e  wi th  th i s  c h ap te r  an d  th e  m a te r i al  s p e c ifc

r e q u i re m e n ts  o f C h ap te r s  1 1  th r o u g h  2 1  as  ap p l i c ab l e .

6 . 1 . 1 3 . 2  S h e l f S to rage .    S h e l vi n g  s h a l l  b e  c o n s tr u c te d  to  c ar r y
th e  d e s i gn  l o a d s  an d  s h al l  b e  b r ac e d  an d  an c h o r e d  i n  ac c o r d ‐

an c e  wi th  th e  s e i s m i c  d e s i g n  r e q u i r e m e n ts  o f th e  a p p l i c ab l e
b u i l d i n g  c o d e .

6 . 1 . 1 3 . 2 . 1  S h e l f C o n s tr u c ti o n .

6 . 1 . 1 3 . 2 . 1 . 1    S h e l vi n g s h al l  b e  tr e a te d ,  c o ate d ,  o r  c o n s tr u c te d
o f m ate r i a l s  th at ar e  c o m p ati b l e  wi th  th e  h az ar d o u s  m ate r i al s

s to r e d .

6 . 1 . 1 3 . 2 . 1 . 2    S h e l ve s  s h al l  b e  p r o vi d e d  wi th  a  l i p  o r  gu ar d
wh e r e  u s e d  fo r  th e  s to r ag e  o f i n d i vi d u a l  c o n tai n e r s ,  e x c e p t

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

( 1 ) Wh e r e  s to r ag e  i s  l o c a te d  i n  h a z a r d o u s  m a te r i al s  s to r ag e
c a b i n e ts  o r  l ab o r ato r y fu r n i tu r e  s p e c ifc a l l y d e s i gn e d  fo r
s u c h  u s e

( 2 ) Wh e r e  a m o u n ts  o f h az ar d o u s  m a te r i al s  i n  s to r ag e  d o  n o t
e x c e e d  th e  q u an ti ty th r e s h o l d  fo r  r e q u i r i n g  a p e r m i t i n
ac c o r d an c e  wi th  S e c ti o n  1 . 8

6 . 1 . 1 3 . 2 . 2    S h e l f s to r a ge  o f h a z a r d o u s  m ate r i al s  s h a l l  b e  m a i n ‐
ta i n e d  i n  a n  o r d e r l y m a n n e r.

6 . 1 . 1 4 *  S e i s m i c  P ro te c ti o n .    M a c h i n e r y an d  e q u i p m e n t u ti l i z ‐
i n g  h az a r d o u s  m ate r i a l s  i n  a r e as  s u b j e c t to  s e i s m i c  a c ti vi ty s h a l l
b e  s e i s m i c a l l y an c h o r e d  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 .

6 . 1 . 1 4 . 1  S h o c k  P ad d i n g.    M a te r i al s  th at a r e  s h o c k s e n s i ti ve
s h a l l  b e  p a d d e d ,  s u s p e n d e d ,  o r  o th e r wi s e  p r o te c te d  a ga i n s t

a c c i d e n tal  d i s l o d g e m e n t an d  d i s l o d ge m e n t d u r i n g  s e i s m i c
ac ti vi ty.

6 . 1 . 1 5  O u td o o r S to rage  an d  U s e  Are as .    O u td o o r  s to r ag e  an d
u s e  are a s  fo r  h a z a r d o u s  m ate r i a l s  s h al l  c o m p l y wi th  th e  fo l l o w‐
i n g :

( 1 ) O u td o o r  s to r ag e  an d  u s e  a r e as  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  c o m m o n  c o m b u s ti b l e  m a te r i al s  n o t
n e c e s s ar y to  th e  s to r a ge  o r  u s e  o f h az ar d o u s  m a te r i al s .

( 2 ) T h e  ar e a  s u r r o u n d i n g  an  o u td o o r  s to r a ge  an d  u s e  ar e a
s h a l l  b e  ke p t c l e a r  o f we e d s ,  d e b r i s ,  an d  c o m m o n
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 ag e  o r  u s e
o f h az ar d o u s  m ate r i al s  fo r  a  m i n i m u m  d i s ta n c e  o f 1 5  ft
( 4 . 5  m ) .

( 3 ) O u td o o r  s to r ag e  a n d  u s e  ar e a s  fo r  h az ar d o u s  m ate r i al s
s h a l l  b e  l o c ate d  n o t c l o s e r  th an  2 0  ft ( 6 . 1  m )  fr o m  a p r o p ‐
e r ty l i n e  th at c an  b e  b u i l t u p o n ,  a s tr e e t,  an  a l l e y,  o r  a
p u b l i c  wa y,  e x c e p t th a t a 2 -h o u r  fr e  b ar r i e r  wa l l ,  wi th o u t
o p e n i n g s  an d  e x te n d i n g  n o t l e s s  th a n  3 0  i n .  ( 7 6 2  m m )
ab o ve  an d  to  th e  s i d e s  o f th e  s to r a ge  ar e a ,  s h a l l  b e  p e r m i t‐
te d  i n  l i e u  o f s u c h  d i s tan c e .

6 . 1 . 1 6  M ai n te n an c e  Re q u i re d .

6 . 1 . 1 6 . 1 *    E q u i p m e n t,  m a c h i n e r y,  an d  r e q u i r e d  d e te c ti o n  an d
al a r m  s ys te m s  a s s o c i a te d  wi th  h a z a r d o u s  m a te r i al s  s h a l l  b e
m a i n tai n e d  i n  an  o p e r a b l e  c o n d i ti o n .

6 . 1 . 1 6 . 2    S tati o n a r y tan ks  n o t u s e d  fo r  a p e r i o d  o f 9 0  d a ys  s h a l l
b e  s afe g u ar d e d  o r  r e m o ve d  i n  a n  a p p r o ve d  m an n e r.

6 . 1 . 1 6 . 2 . 1    T h e  ta n ks  s p e c ife d  i n  6 . 1 . 1 6 . 2  s h a l l  h ave  th e  fl l
l i n e ,  g au ge  o p e n i n g ,  an d  p u m p  c o n n e c ti o n  s e c u r e d  a ga i n s t

tam p e r i n g .

6 . 1 . 1 6 . 2 . 2    Ve n t l i n e s  s h al l  b e  m a i n tai n e d .

6 . 1 . 1 6 . 2 . 3 *    Tan ks  th a t ar e  to  b e  p l a c e d  b ac k i n  s e r vi c e  s h a l l  b e
te s te d  i n  an  ap p r o ve d  m an n e r.

6 . 1 . 1 6 . 3    T h e  fo l l o wi n g  s h al l  a p p l y to  d e fe c ti ve  c o n ta i n e r s ,
c yl i n d e r s ,  a n d  tan ks :

( 1 ) T h e y s h al l  b e  r e m o ve d  fr o m  s e r vi c e ,  r e p ai r e d ,  o r
d i s p o s e d  o f i n  an  ap p r o ve d  m an n e r.

( 2 ) O ve r p a c k c o n ta i n e r s  s h al l  b e  p e r m i tte d  to  b e  u s e d  as  a
m e a n s  to  p r o vi d e  p r o te c ti o n  fo r  p r i m ar y c o n ta i n e r s  th at
ar e  tr a n s p o r te d  fo r  r e p a i r  o r  r e m o val  fr o m  s e r vi c e .

6 . 1 . 1 6 . 4    D e fe c ti ve  e q u i p m e n t o r  m ac h i n e r y s h al l  b e  r e m o ve d
fr o m  s e r vi c e  a n d  r e p a i r e d  o r  r e p l ac e d .

6 . 1 . 1 6 . 5    Re q u i r e d  d e te c ti o n  a n d  al a r m  s ys te m s  th at a r e  d e fe c ‐
ti ve  s h al l  b e  r e p l a c e d  o r  r e p ai r e d .

6 . 1 . 1 7  Te s ti n g.

6 . 1 . 1 7 . 1    T h e  e q u i p m e n t,  d e vi c e s ,  an d  s ys te m s  l i s te d  i n
6 . 1 . 1 7 . 2 . 1  s h al l  b e  te s te d  at o n e  o f th e  i n te r va l s  l i s te d  i n
6 . 1 . 1 7 . 2 . 2 .  Wr i tte n  r e c o r d s  o f th e  te s ts  c o n d u c te d  o r  m ai n te ‐

n a n c e  p e r fo r m e d  s h a l l  b e  m ai n ta i n e d .

6 . 1 . 1 7 . 2    Te s ti n g  s h al l  n o t b e  r e q u i r e 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 ) Wh e r e  ap p r o ve d  wr i tte n  d o c u m e n ta ti o n  i s  p r o vi d e d  th a t
te s ti n g  wi l l  d am ag e  th e  e q u i p m e n t,  d e vi c e ,  o r  s ys te m  an d
th e  e q u i p m e n t,  d e vi c e ,  o r  s ys te m  i s  m ai n tai n e d  as  s p e c i ‐
fe d  b y th e  m a n u fac tu r e r

( 2 ) Wh e r e  e q u i p m e n t,  d e vi c e s ,  an d  s ys te m s  fa i l  i n  a fa i l -s afe
m a n n e r

( 3 ) Wh e r e  e q u i p m e n t,  d e vi c e s ,  a n d  s ys te m s  s e l f-d i ag n o s e  an d
r e p o r t tr o u b l e ,  wi th  r e c o r d s  o f th e  s e l f- d i a gn o s i s  an d  tr o u ‐

b l e  r e p o r ti n g m ad e  avai l ab l e  to  th e  AH J
( 4 ) Wh e r e  s ys te m  a c ti vati o n  o c c u r s  d u r i n g  th e  r e q u i r e d  te s t

c yc l e  fo r  th e  c o m p o n e n ts  a c ti va te d  d u r i n g th e  te s t c yc l e
( 5 ) Wh e r e  ap p r o ve d  m ai n te n a n c e  i n  ac c o r d an c e  wi th

6 . 1 . 1 6 . 1  i s  p e r fo r m e d  n o t l e s s  th an  an n u al l y o r  i n  ac c o r d ‐
a n c e  wi th  a n  ap p r o ve d  s c h e d u l e ,  i n  wh i c h  c a s e  th e  te s ti n g

r e q u i r e m e n ts  s e t fo r th  i n  6 . 1 . 1 7 . 2 . 1  an d  6 . 1 . 1 7 . 2 . 2  a r e
p e r m i tte d  to  ap p l y.

6 . 1 . 1 7 . 2 . 1  E q u i p m e n t,  D e vi c e s ,  an d  S ys te m s  Re q u i ri n g Te s ti n g.
 T h e  fo l l o wi n g e q u i p m e n t,  d e vi c e s ,  a n d  s ys te m s  s h a l l  b e  te s te d
i n  ac c o r d an c e  wi th  6 . 1 . 1 7  an d  6 . 1 . 1 7 . 2 . 2 :

( 1 ) L i m i t c o n tr o l  s ys te m s  fo r  l i q u i d  l e ve l ,  te m p e r atu r e ,  an d
p r e s s u r e  r e q u i r e d  b y 6 . 2 . 1 . 7  a n d  6 . 3 . 1 . 2

( 2 ) M o n i to r i n g an d  s u p e r vi s o r y s ys te m s  r e q u i r e d  b y 6 . 2 . 1 . 1
an d  6 . 3 . 2 . 1 . 1

6 . 1 . 1 7 . 2 . 2  Te s ti n g Fre q u e n c y.    T h e  e q u i p m e n t,  s ys te m s ,  an d
d e vi c e s  l i s te d  i n  6 . 1 . 1 7 . 2 . 1  s h a l l  b e  te s te d  a t o n e  o f th e  fo l l o w‐

i n g fr e q u e n c i e s :
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( 1 ) N o t l e s s  th an  a n n u al l y
( 2 ) I n  a c c o r d a n c e  wi th  th e  ap p r o ve d  m an u fa c tu r e r ’ s  r e q u i r e ‐

m e n ts
( 3 ) I n  ac c o r d an c e  wi th  a p p r o ve d  r e c o g n i z e d  i n d u s tr y s ta n d ‐

a r d s
( 4 ) I n  ac c o r d a n c e  wi th  a n  a p p r o ve d  s c h e d u l e

6 . 1 . 1 8  H az ard o us  M ate ri al s  S to rage  C ab i n e ts .    Wh e n  s to r ag e
c a b i n e ts  ar e  u s e d  to  i n c r e as e  M AQ p e r  c o n tr o l  a r e a o r  to  o th e r ‐
wi s e  c o m p l y wi th  a s p e c ifc  p r o vi s i o n  i n  C h a p te r  6 ,  s u c h  c ab i ‐
n e ts  s h al l  b e  i n  a c c o r d an c e  wi th  th e  fo l l o wi n g:

( 1 ) C ab i n e ts  s h al l  b e  c o n s tr u c te d  o f m e tal .
( 2 ) T h e  i n te r i o r  o f c ab i n e ts  s h a l l  b e  tr e a te d ,  c o ate d ,  o r

c o n s tr u c te d  o f m a te r i al s  th at ar e  n o n r e a c ti ve  wi th  th e
h a z a r d o u s  m ate r i al  s to r e d ,  an d  s u c h  tr e a tm e n t,  c o ati n g ,
o r  c o n s tr u c ti o n  s h al l  i n c l u d e  th e  e n ti r e  i n te r i o r  o f th e

c a b i n e t.
( 3 ) C ab i n e ts  s h al l  b e  e i th e r  l i s te d  as  s u i tab l e  fo r  th e  i n te n d e d

s to r ag e  o r  c o n s tr u c te d  i n  a c c o r d an c e  wi th  th e  fo l l o wi n g:

( a) C ab i n e ts  s h al l  b e  o f s te e l  h avi n g  a th i c kn e s s  o f n o t
l e s s  th an  0 . 0 4 4  i n .  ( 1 . 1 2  m m )  ( 1 8  ga u g e ) .

( b ) T h e  c ab i n e t,  i n c l u d i n g th e  d o o r,  s h al l  b e  d o u b l e -
wal l e d  wi th  1 1 ∕2  i n .  ( 3 8 . 1  m m )  a i r s p a c e  b e twe e n  th e

wal l s .
( c ) J o i n ts  s h a l l  b e  r i ve te d  o r  we l d e d  a n d  s h a l l  b e  ti g h t-

ftti n g .
( d ) D o o r s  s h al l  b e  we l l  ftte d ,  s e l f- c l o s i n g,  a n d  e q u i p p e d

wi th  a s e l f-l a tc h i n g  d e vi c e .
( e ) T h e  b o tto m s  o f c a b i n e ts  u ti l i z e d  fo r  th e  s to r ag e  o f

l i q u i d s  s h a l l  b e  l i q u i d ti g h t to  a  m i n i m u m  h e i g h t o f
2  i n .  ( 5 1  m m ) .

( f) F o r  r e q u i r e m e n ts  r e g ar d i n g e l e c tr i c a l  e q u i p m e n t
a n d  d e vi c e s  wi th i n  c ab i n e ts  u s e d  fo r  th e  s to r ag e  o f

h az ar d o u s  l i q u i d s ,  c o m p r e s s e d  ga s e s ,  o r  c r yo ge n i c
fu i d s ,  s e e  NFPA 70.

( 4 ) C ab i n e ts  s h al l  b e  m a r ke d  i n  c o n s p i c u o u s  l e tte r i n g  th at
r e ad s  as  fo l l o ws :  H AZ ARD O U S  — KE E P  F I RE  AWAY

6 . 1 . 1 9  I n s tal l ati o n  o f Tan k s .    I n s ta l l ati o n  o f tan ks  s h a l l  b e  i n
ac c o r d an c e  wi th  6 . 1 . 1 9 . 1  th r o u gh  6 . 1 . 1 9 . 2 .

6 . 1 . 1 9 . 1  U n d e rgro un d  Tan k s .

6 . 1 . 1 9 . 1 . 1    U n d e r g r o u n d  tan ks  u s e d  fo r  th e  s to r ag e  o f l i q u i d
h az ar d o u s  m a te r i al s  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.

6 . 1 . 1 9 . 1 . 2    I n  l i e u  o f p r o vi d i n g s e c o n d a r y c o n tai n m e n t fo r  a n
u n d e r g r o u n d  ta n k,  a n  a b o ve gr o u n d  tan k i n  an  u n d e r g r o u n d

vau l t c o m p l yi n g wi th  N F PA 3 0  s h al l  b e  p e r m i tte d .

6 . 1 . 1 9 . 2  Ab o ve gro u n d  Tan k s .    Ab o ve g r o u n d  s ta ti o n a r y tan ks
i n s ta l l e d  o u td o o r s  an d  u s e d  fo r  th e  s to r ag e  o f h az ar d o u s  m a te ‐

r i al s  s h al l  b e  l o c ate d  an d  p r o te c 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  fo r  o u td o o r s to r ag e  o f th e  p ar ti c u l ar  m a te r i al

i n vo l ve d  an 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  o f C h a p te r s
1 1  th r o u g h  2 1 .

6 . 1 . 1 9 . 2 . 1    Ab o ve gr o u n d  tan ks  th a t a r e  i n s tal l e d  i n  vau l ts
c o m p l yi n g wi th  N F PA 3 0  s h al l  n o t b e  r e q u i r e d  to  c o m p l y wi th
l o c ati o n  an d  p r o te c ti o n  r e q u i r e m e n ts  fo r  o u td o o r  s to r ag e .

6 . 1 . 1 9 . 2 . 2    Ab o ve gr o u n d  tan ks  th a t ar e  i n s tal l e d  i n s i d e  b u i l d ‐
i n g s  an d  u s e d  fo r  th e  s to ra ge  o f h az ar d o u s  m ate r i a l s  s h al l  b e

l o c a te d  an d  p r o te c te 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
i n d o o r  s to r ag e  o f th e  p ar ti c u l ar  m ate r i a l  i n vo l ve d .

6 . 1 . 1 9 . 2 . 3  M arki n g.    Ab o ve gr o u n d  s tati o n ar y ta n ks  s h a l l  b e
m a r ke d  as  r e q u i r e d  b y 6 . 1 . 8 . 2 . 1 .

6 . 1 . 2 0    Wh e n  r e q u i r e d ,  fr e  al ar m  s ys te m s  an d  s m o ke  d e te c ti o n
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  NFPA 72.

6 . 2  Re q u i re m e n ts  fo r O c c up an c i e s  S to ri n g Q u an ti ti e s  o f
H az ard o us  M ate ri al s  E x c e e d i n g th e  M ax i m u m  Al l o wab l e  Q u an ‐

ti ti e s  p e r C o n tro l  Are a fo r H i gh - H az ard  C o n te n ts .

6 . 2 . 1  I n d o o r S to rage  G e n e ral  Re q u i re m e n ts .    T h e  r e q u i r e ‐
m e n ts  s e t fo r th  i n  6 . 2 . 1  s h al l  ap p l y to  b u i l d i n g s ,  o r  p o r ti o n s

th e r e o f,  th at a r e  r e q u i r e d  to  c o m p l y wi th  P r o te c ti o n  L e ve l  1
th r o u g h  P r o te c ti o n  L e ve l  [ 4 ]  wh e r e  r e q u i r e d  b y S e c ti o n  5 . 3 .

[ 5 0 0 0 : 3 4 . 3 . 2 ]

6 . 2 . 1 . 1  Fi re  P ro te c ti o n  S ys te m s .    B u i l d i n g s ,  o r  p o r ti o n s
th e r e o f,  r e q u i r e d  to  c o m p l y wi th  P r o te c ti o n  L e ve l  1  th r o u gh

P r o te c ti o n  L e ve l  [ 4 ]  s h a l l  b e  p r o te c te d  b y an  a p p r o ve d  a u to ‐
m a ti c  fr e  s p r i n kl e r  s ys te m  c o m p l yi n g wi th  S e c ti o n  5 5 . 3  o f

NFPA 5000.  [ 5 0 0 0 : 3 4 . 3 . 2 . 1 ]

6 . 2 . 1 . 1 . 1    T h e  d e s i gn  o f th e  s p r i n kl e r  s ys te m  s h a l l  b e  n o t l e s s
th an  o r d i n ar y h az ar d  gr o u p  2  i n  ac c o r d an c e  wi th  N F PA 1 3

e x c e p t as  fo l l o ws :

( 1 ) Wh e r e  d i ffe r e n t r e q u i r e m e n ts  a r e  s p e c ife d  i n  C h a p te r s
1 1  th r o u g h  2 1  o f th i s  c o d e

( 2 ) Wh e r e  th e  m a te r i al s  o r  s to r ag e  a r r an g e m e n t r e q u i r e s  a
h i gh e r  l e ve l  o f s p r i n kl e r  s ys te m  p r o te c ti o n  i n  ac c o r d a n c e

wi th  n ati o n al l y r e c o g n i z e d  s ta n d ar d s
( 3 ) Wh e r e  ap p r o ve d  a l te r n ati ve  au to m ati c  fr e  e x ti n g u i s h i n g

s ys te m s  ar e  p e r m i tte d

6 . 2 . 1 . 1 . 2    E l e c tr o n i c  s u p e r vi s i o n  o f s u p e r vi s o r y s i gn a l s  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  5 5 . 3 . 2 . 1  o f NFPA 5000.

[ 5 0 0 0 : 3 4 . 3 . 2 . 1 . 1 ]

6 . 2 . 1 . 1 . 3    Wa te rfo w al a r m s  s h al l  b e  m o n i to r e d  i n  a c c o r d a n c e
wi th  5 5 . 3 . 2 . 2  o f NFPA 5000.  [ 5 0 0 0 : 3 4 . 3 . 2 . 1 . 2 ]

6 . 2 . 1 . 1 . 4    Ro o m s  o r  ar e a s  th a t ar e  o f n o n c o m b u s ti b l e  c o n s tr u c ‐
ti o n  wi th  wh o l l y n o n c o m b u s ti b l e  c o n te n ts  s h a l l  n o t b e  r e q u i r e d
to  c o m p l y wi th  6 . 2 . 1 . 1 .  [ 5 0 0 0 : 3 4 . 3 . 2 . 1 . 3 ]

6 . 2 . 1 . 2  B u i l d i n g H e i gh t E x c e p ti o n .    T h e  h e i gh t o f a  o n e -s to r y
b u i l d i n g ,  o r  p o r ti o n  th e r e o f,  c o n ta i n i n g o n l y ta n ks  o r  i n d u s ‐

tr i al  p r o c e s s  e q u i p m e n t s h al l  n o t b e  l i m i te d  b as e d  o n  th e  typ e
o f c o n s tr u c ti o n .  [ 5 0 0 0 : 3 4 . 3 . 2 . 2 ]

6 . 2 . 1 . 3  S e p arati o n  o f O c c u p an c i e s  H avi n g H i gh  H az ard s .    T h e
s e p ar ati o n  o f a r e as  c o n tai n i n g  h i gh -h a z a r d  c o n te n ts  fr o m  e a c h
o th e r  a n d  fr o m  o th e r  u s e  ar e as  s h al l  b e  as  r e q u i r e d  b y Tab l e

6 . 2 . 1 . 3  a n d  s h a l l  n o t b e  p e r m i tte d  to  b e  r e d u c e d  wi th  th e  i n ‐
s tal l ati o n  o f fr e  p r o te c ti o n  s ys te m s  a s  r e q u i r e d  b y 6 . 2 . 1 . 1 .
[ 5 0 0 0 : 3 4 . 3 . 2 . 3 ]

6 . 2 . 1 . 4  E gre s s .    E g r e s s  fr o m  ar e a s  r e q u i r e d  to  c o m p l y wi th
P r o te c ti o n  L e ve l  1 ,  P r o te c ti o n  L e ve l  2 ,  P r o te c ti o n  L e ve l  3 ,  o r

P r o te c ti o n  L e ve l  4  s h al l  c o m p l y wi th  3 4 . 3 . 2 . 4  o f NFPA 5000 an d
wi th  6 . 2 . 1 . 4  o f th i s  c o d e .  [ 5 0 0 0 : 3 4 . 3 . 2 . 4 ]

6 . 2 . 1 . 4 . 1  Trave l  D i s tan c e  L i m i t.    Tr ave l  d i s ta n c e  to  an  e x i t
fr o m  a r e as  r e q u i r e d  to  c o m p l y wi th  P r o te c ti o n  L e ve l  1  th r o u gh

P r o te c ti o n  L e ve l  [ 4 ]  s h al l  n o t e x c e e d  th e  d i s ta n c e  g i ve n  i n
Tab l e  6 . 2 . 1 . 4 . 1 ,  m e a s u r e d  as  r e q u i r e d  i n  1 1 . 6 . 3  o f NFPA 5000.
[ 5 0 0 0 : 3 4 . 3 . 2 . 4 . 1 ]



H AZ ARD O U S  M AT E RI AL S  C O D E4 0 0 - 3 6

2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  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 Tab l e  6 . 2 . 1 . 4 . 1  Trave l  D i s tan c e  L i m i ts

P ro te c ti o n  L e ve l

D i s tan c e

ft m

1 7 5 2 3
2 1 0 0 3 0
3 1 5 0 4 6
4 1 7 5 5 3

[ 5 0 0 0 : Ta b l e  3 4 . 3 . 2 . 4 . 1 ]

6 . 2 . 1 . 4 . 2  C ap ac i ty o f M e an s  o f E gre s s .    E g r e s s  c ap ac i ty fo r
h i g h -h az ar d  c o n te n t a r e as  s h al l  b e  b a s e d  o n  0 . 7  i n .  ( 1 8  m m )
p e r  p e r s o n  fo r  s ta i r s  o r  0 . 4  i n .  ( 1 0  m m )  p e r  p e r s o n  fo r  l e ve l
c o m p o n e n ts  an d  r am p s  i n  ac c o r d an c e  wi th  1 1 . 3 . 3 . 1  o f
NFPA 5000.  [ 5 0 0 0 : 3 4 . 3 . 2 . 4 . 2 ]

6 . 2 . 1 . 4 . 3  N um b e r o f M e an s  o f E gre s s .    N o t l e s s  th a n  two
m e a n s  o f e g r e s s  s h a l l  b e  p r o vi d e d  fr o m  e ac h  b u i l d i n g ,  o r
p o r ti o n  th e r e o f,  r e q u i r e d  to  c o m p l y wi th  S e c ti o n  6 . 2 ,  u n l e s s
ro o m s  o r  s p ac e s  d o  n o t e x c e e d  2 0 0  ft2  ( 1 8 . 6  m 2 ) ,  h ave  an  o c c u ‐
p an t l o a d  n o t e x c e e d i n g  th r e e  p e r s o n s ,  a n d  h a ve  a tr ave l

d i s tan c e  to  th e  r o o m  d o o r  n o t e x c e e d i n g 2 5  ft ( 7 . 6  m ) .
[ 5 0 0 0 : 3 4 . 3 . 2 . 4 . 3 ]

Δ Tab l e  6 . 2 . 1 . 3  Re q u i re d  S e p arati o n  o f O c c u p an c i e s  C o n tai n i n g H i gh - H az ard  C o n te n ts  ( h r)

O c c u p an c y
P ro te c ti o n

L e ve l  1
P ro te c ti o n

L e ve l  2
P ro te c ti o n

L e ve l  3 *
P ro te c ti o n

L e ve l  4
P ro te c ti o n

L e ve l  5

Ap ar tm e n t b u i l d i n gs N P 4 3 4 4
As s e m b l y ≤  3 0 0 N P 4 3 2 4
As s e m b l y >  3 0 0

an d  ≤  1 0 0 0
N P 4 3 2 4

As s e m b l y >  1 0 0 0 N P 4 3 2 4
B o ar d  a n d  c ar e ,  s m al l N P 4 3 4 4
B o ar d  a n d  c ar e ,  l ar g e N P 4 3 4 4
B u s i n e s s N P 2 1 1 1
D ay-c ar e  >  1 2 N P 4 3 4 4
D ay-c ar e  h o m e s N P 4 3 4 4
D e te n ti o n  an d  

c o r r e c ti o n al
N P 4 3 4 4

D we l l i n g s ,  o n e - an d  
two -fam i l y

N P 4 3 4 4

E d u c ati o n al N P 4 3 2 3
H e a l th  c a r e ,  

am b u l a to r y
N P 4 4 4 4

H e a l th  c a r e ,  
n o n a m b u l a to r y

N P 4 4 4 4

H o te l s  an d  d o r m i to r i e s N P 4 3 4 4
I n d u s tr i al ,  g e n e r al  

p u r p o s e
N P 2 1 1 1

I n d u s tr i al ,  s p e c i al  
p u r p o s e

N P 2 1 1 1

L o d g i n g  an d  r o o m i n g  
h o u s e s

N P 4 3 4 4

M e r c an ti l e ,  C l as s  A N P 2 1 1 1
M e r c an ti l e ,  C l as s  B N P 2 1 1 1
M e r c an ti l e ,  C l as s  C N P 2 1 1 1
M e r c an ti l e ,  c o ve r e d  

m a l l
N P 2 1 1 1

M e r c an ti l e ,  b u l k r e tai l N P 2 1 1 1
P r o te c ti o n  L e ve l  1 — N P N P N P N P
P r o te c ti o n  L e ve l  2 N P — 1 2 2
P r o te c ti o n  L e ve l  3 N P 1 — 1 1
P r o te c ti o n  L e ve l  4 N P 2 1 — 1
P r o te c ti o n  L e ve l  5 N P 2 1 1 —
S to r ag e ,  l o w a n d  

o r d i n a r y h az ar d
N P 2 1 1 1

N P :  N o t p e r m i tte d .
* Ro o m s  i n  e x c e s s  o f 1 5 0  ft2  ( 1 4  m 2 )  s to r i n g  fa m m a b l e  l i q u i d s ,  c o m b u s ti b l e  l i q u i d s ,  o r  C l a s s  3  o x i d i z e r s  a r e
r e q u i r e d  to  b e  p r o vi d e d  wi th  n o t l e s s  th an  a  2 -h o u r  s e p a r a ti o n .  [ 5 0 0 0 : Ta b l e  3 4 . 3 . 2 . 3 ]



F U N D AM E N TAL  RE QU I RE M E N T S 4 0 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  an d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

6 . 2 . 1 . 4 . 4  C o m m o n  P ath  o f Trave l  D i s tan c e  L i m i t.    T h e
c o m m o n  p ath  o f tr ave l  d i s tan c e  fr o m  a r e as  r e q u i r e d  to  c o m p l y
wi th  P r o te c ti o n  L e ve l  1  th r o u g h  P r o te c ti o n  L e ve l  5  s h a l l  n o t
e x c e e d  th e  d i s tan c e  gi ve n  i n  Ta b l e  6 . 2 . 1 . 4 . 4 ,  m e a s u r e d  a s
r e q u i r e d  i n  1 1 . 6 . 3  o f NFPA 5000.

6 . 2 . 1 . 4 . 5  D e ad  E n d s .    M e a n s  o f e g r e s s ,  fo r  o th e r  th a n  r o o m s
o r  s p ac e s  th at d o  n o t e x c e e d  2 0 0  ft2  ( 1 8 . 6  m 2 ) ,  h a ve  an  o c c u ‐

p an t l o ad  n o t e x c e e d i n g th r e e  p e r s o n s ,  a n d  h ave  a tr a ve l
d i s tan c e  to  th e  r o o m  d o o r  n o t e x c e e d i n g  2 5  ft ( 7 . 6  m ) ,  s h al l  b e

a r r an g e d  s o  th at th e r e  ar e  n o  d e ad  e n d s  i n  c o r r i d o r s .
[ 5 0 0 0 : 3 4 . 3 . 2 . 4 . 4 ]

6 . 2 . 1 . 4 . 6  D o o rs .    D o o r s  s e r vi n g h i g h -h az ar d  c o n te n ts  ar e a s
wi th  o c c u p an t l o ad s  i n  e x c e s s  o f fve  s h al l  b e  p e r m i tte d  to  b e
p r o vi d e d  wi th  a l a tc h  o r  l o c k o n l y i f th e  l atc h  o r  l o c k i s  p an i c

h a r d wa r e  o r  fr e  e x i t h a r d wa r e  c o m p l yi n g  wi th  1 1 . 2 . 1 . 7  o f
NFPA 5000.  [ 5 0 0 0 : 3 4 . 3 . 2 . 4 . 5 ]

6 . 2 . 1 . 5  Ve n ti l ati o n .    B u i l d i n gs ,  o r  p o r ti o n s  th e r e o f,  i n  wh i c h
e x p l o s i ve ,  fam m ab l e ,  c o m b u s ti b l e ,  c o r r o s i ve ,  o r  h i g h l y to x i c
d u s ts ,  m i s ts ,  fu m e s ,  vap o r s ,  o r  g as e s  ar e ,  o r  m i gh t b e ,  e m i tte d

s h a l l  b e  p r o vi d e d  wi th  m e c h an i c a l  e x h a u s t ve n ti l ati o n  o r  n atu ‐
r al  ve n ti l a ti o n  wh e r e  n atu r al  ve n ti l ati o n  c an  b e  s h o wn  to  b e
ac c e p tab l e  fo r  th e  m a te r i al s  a s  s to r e d .  [ 5 0 0 0 : 3 4 . 3 . 2 . 5 . 1 ]

6 . 2 . 1 . 5 . 1    S o l i d s  an d  l i q u i d s  s to r e d  i n  c l o s e d  c o n tai n e r s  s h a l l
n o t b e  r e q u i r e d  to  c o m p l y wi th  6 . 2 . 1 . 5 .

6 . 2 . 1 . 5 . 2    M e c h a n i c al  e x h a u s t s ys te m s  s h al l  c o m p l y wi th  th e
Uniform Mechanical Code as  r e fe r e n c e d  i n  C h ap te r  5 0  o f

NFPA 5000.  [ 5 0 0 0 : 3 4 . 3 . 2 . 5 . 2 ]

6 . 2 . 1 . 5 . 3    M e c h a n i c al  ve n ti l a ti o n  s h al l  b e  a t a r ate  o f n o t l e s s
th an  1  ft3 / m i n / ft2  ( 5 . 1  L / s / m 2 )  o f fo o r  ar e a  o ve r  ar e a s

r e q u i r e d  to  c o m p l y wi th  P r o te c ti o n  L e ve l  1  th r o u g h  P r o te c ti o n
L e ve l  [ 4 ] .  [ 5 0 0 0 : 3 4 . 3 . 2 . 5 . 3 ]

6 . 2 . 1 . 5 . 4    Ve n ti l ati o n  r e q u i r e m e n ts  s h al l  b e  d e te r m i n e d  b y
c a l c u l ati o n s  b as e d  o n  a n ti c i p a te d  fu g i ti ve  e m i s s i o n s  o r  b y
s a m p l i n g o f th e  a c tu al  va p o r  c o n c e n tr a ti o n  l e ve l s  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 .  [ 5 0 0 0 : 3 4 . 3 . 2 . 5 . 5 ]

6 . 2 . 1 . 5 . 5    M a ke - u p  a i r  s h al l  b e  p r o vi d e d ,  an d  p r o vi s i o n  s h al l  b e
m a d e  fo r  l o c ati n g  m a ke - u p  a i r o p e n i n gs  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 .  [ 5 0 0 0 : 3 4 . 3 . 2 . 5 . 6 ]

6 . 2 . 1 . 5 . 6    D u c ts  c o n ve yi n g  e x p l o s i ve s  o r  fam m ab l e  va p o r s ,
fu m e s ,  o r  d u s ts  s h al l  e x te n d  d i r e c tl y to  th e  e x te r i o r  o f th e
b u i l d i n g  wi th o u t e n te r i n g  o th e r  s p a c e s .  [ 5 0 0 0 : 3 4 . 3 . 2 . 5 . 7 ]

6 . 2 . 1 . 5 . 6 . 1    E x h a u s t d u c ts  s h al l  n o t e x te n d  i n to  o r  th r o u gh
d u c ts  a n d  p l e n u m s .  [ 5 0 0 0 : 3 4 . 3 . 2 . 5 . 7 . 1 ]

Tab l e  6 . 2 . 1 . 4 . 4  C o m m o n  P ath  o f Trave l  D i s tan c e  L i m i ts

 D i s tan c e

H az ard  L e ve l ft m

1 2 5 8
2 2 5 8
3 2 5 8
4 7 5 2 3
5 7 5 2 3

[ 5 0 0 0 : Ta b l e  3 4 . 3 . 2 . 4 . 6 . 1 ]

6 . 2 . 1 . 5 . 6 . 2    D u c ts  c o n ve yi n g  va p o r  o r  fu m e s  h a vi n g fam m ab l e
c o n s ti tu e n ts  l e s s  th an  2 5  p e r c e n t o f th e i r  l o we r  fam m ab i l i ty

l i m i t s h al l  b e  p e r m i tte d  to  p a s s  th r o u g h  o th e r  s p ac e s .
[ 5 0 0 0 : 3 4 . 3 . 2 . 5 . 7 . 2 ]

6 . 2 . 1 . 5 . 7    E m i s s i o n s  ge n e r a te d  b y wo r ks ta ti o n s  s h a l l  b e
r e m o ve d  fr o m  th e  ar e a s  i n  wh i c h  th e y ar e  ge n e r a te d  b y m e a n s

o f l o c al  e x h au s t i n s tal l e d  i n  a c c o r d an c e  wi th  th e  m e c h an i c al
c o d e .

6 . 2 . 1 . 5 . 8    T h e  l o c ati o n  o f s u p p l y a n d  e x h a u s t o p e n i n gs  s h al l  b e
i n  ac c o r d an c e  wi th  th e  Uniform Mechanical Code as  r e fe r e n c e d  i n
C h ap te r  5 0  o f NFPA 5000.  [ 5 0 0 0 : 3 4 . 3 . 2 . 5 . 9 ]

6 . 2 . 1 . 5 . 9    S ys te m s  s h a l l  o p e r ate  c o n ti n u o u s l y u n l e s s  al te r n a te
d e s i g n s  a r e  ap p r o ve d .  [ 5 0 0 0 : 3 4 . 3 . 2 . 5 . 1 1 ]

6 . 2 . 1 . 5 . 1 0    A m an u a l  s h u to ff c o n tr o l  fo r  ve n ti l a ti o n  e q u i p m e n t
r e q u i r e d  b y 6 . 2 . 1 . 5  s h al l  b e  p r o vi d e d  o u ts i d e  th e  r o o m  a d j ac e n t

to  th e  p r i n c i p a l  ac c e s s  d o o r  to  th e  r o o m .  [ 5 0 0 0 : 3 4 . 3 . 2 . 5 . 1 2 ]

6 . 2 . 1 . 5 . 1 1    T h e  s h u to ff c o n tr o l  d e s c r i b e d  i n  6 . 2 . 1 . 5 . 1 0  s h a l l  b e
o f th e  b r e ak-g l as s  typ e  a n d  s h al l  b e  l ab e l e d  a s  fo l l o ws :

VE N T I L AT I O N  S YS T E M  E M E RG E N C Y S H U T O F F
[ 5 0 0 0 : 3 4 . 3 . 2 . 5 . 1 3 ]

6 . 2 . 1 . 5 . 1 2    E x h au s t ve n ti l a ti o n  s h a l l  b e  a r r an g e d  to  c o n s i d e r
th e  d e n s i ty o f th e  p o te n ti al  fu m e s  o r  vap o r s  r e l e as e d .

[ 5 0 0 0 : 3 4 . 3 . 2 . 5 . 1 4 ]

6 . 2 . 1 . 5 . 1 2 . 1    F o r  fu m e s  o r  va p o r s  th at a r e  l i gh te r  th an  ai r,
e x h a u s t s h al l  b e  ta ke n  fr o m  a  p o i n t wi th i n  1 2  i n .  ( 3 0 5  m m )  o f
th e  h i g h  p o i n t o f th e  r o o m  o r  ar e a  i n  wh i c h  th e y ar e  ge n e r ‐

a te d .

6 . 2 . 1 . 5 . 1 2 . 2    F o r  fu m e s  o r  va p o r s  th a t ar e  h e a vi e r  th a n  ai r,
e x h au s t s h al l  b e  ta ke n  fr o m  a  p o i n t wi th i n  1 2  i n .  ( 3 0 5  m m )  o f

th e  fo o r.  [ 5 0 0 0 : 3 4 . 3 . 2 . 5 . 1 4 . 1 ]

6 . 2 . 1 . 5 . 1 2 . 3    T h e  l o c ati o n  o f b o th  th e  e x h a u s t an d  i n l e t ai r
o p e n i n g s  s h al l  b e  ar r a n ge d  to  p r o vi d e  ai r  m o ve m e n t ac r o s s  a l l
p o r ti o n s  o f th e  fo o r  o r  r o o m  to  p r e ve n t th e  ac c u m u l ati o n  o f

vap o r s .  [ 5 0 0 0 : 3 4 . 3 . 2 . 5 . 1 4 . 2 ]

6 . 2 . 1 . 5 . 1 2 . 4    E x h au s t ve n ti l ati o n  s h a l l  n o t b e  r e c i r c u l a te d
wi th i n  th e  r o o m  o r  b u i l d i n g i f th e  m ate r i al s  s to r e d  a r e  c ap ab l e

o f e m i tti n g h az ar d o u s  va p o r s .  [ 5 0 0 0 : 3 4 . 3 . 2 . 5 . 1 4 . 3 ]

6 . 2 . 1 . 5 . 1 2 . 5    Re c i r c u l a ti o n  s h a l l  b e  p e r m i tte d  wh e r e  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 g n e d  to
au to m ati c al l y s o u n d  an  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 –a i 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  fam m ab l e  l i m i t
ar e  d e te c te d .  [ 5 0 0 0 : 3 4 . 3 . 2 . 5 . 1 4 . 4 ]

6 . 2 . 1 . 5 . 1 2 . 6    Ai r  c o n tam i n a te d  wi th  e x p l o s i ve  o r  fam m ab l e
va p o r s ,  fu m e s ,  o r  d u s ts ,  o r  wi th  r ad i o ac ti ve  m a te r i al s ,  s h al l  n o t

b e  r e c i r c u l ate d .

6 . 2 . 1 . 6 *  E x p l o s i o n  C o n tro l .    B u i l d i n gs ,  o r  p o r ti o n s  th e r e o f,
r e q u i r e d  to  c o m p l y wi th  P r o te c ti o n  L e ve l  1  th r o u g h  P r o te c ti o n

L e ve l  3  a n d  c o n tai n i n g  m ate r i a l s  s h o wn  i n  Tab l e  6 . 2 . 1 . 6  s h a l l
b e  p r o vi d e d  wi th  a m e an s  o f e x p l o s i o n  c o n tr o l .  [ 5 0 0 0 : 3 4 . 3 . 2 . 6 ]

6 . 2 . 1 . 7  L i m i t C o n tro l s .    L i m i t c o n tr o l 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  6 . 2 . 1 . 7 . 1  an d  6 . 2 . 1 . 7 . 2 .



H AZ ARD O U S  M AT E RI AL S  C O D E4 0 0 - 3 8

2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  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 .

6 . 2 . 1 . 7 . 1  Te m p e ratu re  C o n tro l .    M ate r i a l s  th a t m u s t b e  ke p t a t
te m p e r a tu r e s  o th e r  th a n  n o r m al  am b i e n t te m p e r a tu r e s  to
p r e ve n t a  h a z a r d o u s  r e a c ti o n  s h al l  b e  p r o vi d e d  wi th  a n
ap p r o ve d  m e a n s  to  m ai n tai n  th e  te m p e r a tu r e  wi th i n  a  s a fe
r an g e .

6 . 2 . 1 . 7 . 1 . 1    Re d u n d an t te m p e r atu r e  c o n tr o l  e q u i p m e n t th a t
wi l l  o p e r a te  o n  fa i l u r e  o f th e  p r i m a r y te m p e r atu r e  c o n tr o l
s ys te m  s h al l  b e  p r o vi d e d .

6 . 2 . 1 . 7 . 1 . 2    T h e  u s e  o f al te r n a ti ve  m e an s  th at p r e ve n t a h az ar d ‐
o u s  r e ac ti o n  s h a l l  b e  p e r m i tte d  s u b j e c t to  th e  a p p r o val  o f th e
AH J .

6 . 2 . 1 . 7 . 2  P re s s u re  C o n tro l .

6 . 2 . 1 . 7 . 2 . 1    S ta ti o n ar y tan ks  a n d  e q u i p m e n t c o n tai n i n g  h az ar d ‐
o u s  m ate r i a l  l i q u i d s  th a t c an  ge n e r a te  p r e s s u r e s  e x c e e d i n g
d e s i g n  l i m i ts  d u e  to  e x p o s u r e  fr e s  o r  i n te r n al  r e ac ti o n  s h a l l

Δ Tab l e  6 . 2 . 1 . 6  E x p l o s i o n  C o n tro l  Re q ui re m e n ts

H az ard  C ate go r y C l as s P ro te c ti o n  M e th o d

C o m b u s ti b l e  d u s t 
p r e s e n ti n g  a n  
e x p l o s i o n  h az ar d

N A E x p l o s i o n  c o n tr o l a

E x p l o s i ve s D e to n a ti n g B ar r i c a d e b

D efa g r a ti n g E x p l o s i o n  c o n tr o l a

F l a m m a b l e  g a s  o r  
c r yo g e n

N A E x p l o s i o n  c o n tr o l a

F l a m m a b l e  l i q u i d c C l a s s  I A,  s to r ag e  
> 1  g a l

E x p l o s i o n  c o n tr o l a

C l a s s  I A,  u s e E x p l o s i o n  c o n tr o l a

C l a s s  I B ,  u s e - o p e n d E x p l o s i o n  c o n tr o l a

O r g a n i c  p e r o x i d e s e

C l a s s  I ,  Tr a n s p o r t 
Typ e  B

B a r r i c a d e b

C l a s s  I ,  Tr a n s p o r t 
Typ e  C

E x p l o s i o n  c o n tr o l a

C l a s s  I ,  Tr a n s p o r t 
Typ e  D

E x p l o s i o n  c o n tr o l a

O x i d i z e r  l i q u i d s  
a n d  s o l i d s

C l as s  4 B ar r i c a d e b

P yr o p h o r i c  g a s f NA B a r r i c a d e b

E x p l o s i o n  c o n tr o l a

U n s ta b l e  r e a c ti ve s C l as s  4 B ar r i c a d e b

C l a s s  3  d e to n a ti n g B a r r i c a d e b

C l a s s  3  d efag r ati n g E x p l o s i o n  c o n tr o l a

Wa te r-r e a c ti ve  
l i q u i d s  a n d  s o l i d s

C l as s  3 E x p l o s i o n  c o n tr o l a

C l a s s  2  d efag r ati n g E x p l o s i o n  c o n tr o l a

NA:  N o t a p p l i c ab l e .
aE x p l o s i o n  c o n tr o l  i s  r e q u i r e d  to  b e  a  d efag r ati o n  p r e ve n ti o n  m e th o d ,

s u c h  a s  c o m b u s ti b l e  c o n c e n tr a ti o n  r e d u c ti o n ,  o r  o x i d an t c o n c e n tr a ti o n
re d u c ti o n ,  o r  a  d efa g r a ti o n  c o n tr o l  m e th o d  c o m p l yi n g  wi th  N F PA 6 9 ,
o r  a n  a p p r o ve d ,  e n g i n e e r e d  d efa g r a ti o n - ve n ti n g  m e th o d .

b B a r r i c a d e s  a r e  r e q u i r e d  to  c o m p l y wi th  N F PA 4 9 5 .
c D efa g r a ti o n  ve n ti n g  i s  n o t r e q u i r e d  fo r  r o o m s  th at a r e  l e s s  th a n  o r

e q u a l  to  5 0 0  ft2  ( 4 6 . 5  m 2 )  i n  fo o r  a r e a  a n d  d o  n o t h a ve  a n y e x te r i o r
wa l l s  a s  s e t fo r th  i n  3 4 . 3 . 4 . 2 . 2  o f NFPA 5000.
d A p r o te c ti o n  m e th o d  i s  r e q u i r e d  wh e r e  a n  e x p l o s i ve  e n vi r o n m e n t c a n

o c c u r  a s  a  r e s u l t o f th e  d i s p e n s i n g  o r  u s e  p r o c e s s .
e S e e  A. 1 4 . 2 . 6  fo r  ad d i ti o n a l  g u i d a n c e .
fWh e r e  g as –a i r  m i x tu r e s  a r e  c a p ab l e  o f d e to n a ti o n ,  b ar r i c a d e

c o n s tr u c ti o n  i s  r e q u i r e d  to  b e  p r o vi d e d .

h ave  s o m e  fo r m  o f c o n s tr u c ti o n  o r  o th e r  ap p r o ve d  m e an 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 .

6 . 2 . 1 . 7 . 2 . 2    T h e  te r m i n a ti o n  p o i n t fo r  p i p e d  ve n t s ys te m s  u s e d
fo r  th e  p u r p o s e  o f o p e r a ti o n a l  o r  e m e r ge n c y ve n ti n g  s h a l l  b e
l o c a te d  to  p r e ve n t i m p i n g e m e n t e x p o s u r e  o n  th e  s ys te m  s e r ve d
an d  to  m i n i m i z e  th e  e ffe c ts  o f h i g h -te m p e r atu r e  th e r m a l  r ad i a‐
ti o n  o r  th e  e ffe c ts  o f c o n ta c t wi th  th e  m ate r i al  b e i n g ve n te d
fr o m  th e  e s c a p i n g p l u m e  o n  th e  s u p p l y s ys te m ,  p e r s o n n e l ,  a d j a‐
c e n t s tr u c tu r e s ,  an d  i gn i ti o n  s o u r c e s .

6 . 2 . 1 . 8  S tan d b y an d  E m e rge n c y P o we r.

6 . 2 . 1 . 8 . 1    Wh e r e  m e c h a n i c al  ve n ti l ati o n ,  tr e atm e n t s ys te m s ,
te m p e r a tu r e  c o n tr o l ,  al ar m ,  d e te c ti o n ,  o r  o th e r  e l e c tr i c al l y
o p e r ate d  s a fe ty s ys te m s  a r e  r e q u i r e d  b y th i s  c o d e ,  N F PA 1 ,  o r
NFPA 5000,  s u c h  s ys te m s  s h al l  b e  p r o vi d e d  wi th  s tan d b y p o we r
o r  e m e r g e n c y p o we r  as  r e q u i r e d  b y 6 . 2 . 1 . 8 .  [ 5 0 0 0 : 3 4 . 3 . 2 . 7 . 1 ]

6 . 2 . 1 . 8 . 2    S ta n d b y p o we r  fo r  m e c h an i c a l  ve n ti l a ti o n ,  e x h a u s t
tr e a tm e n t,  an d  te m p e r atu r e  c o n tr o l  s ys te m s  s h al l  n o t b e
r e q u i r e d  wh e r e  s u c h  s ys te m s  ar e  e n gi n e e r e d  an d  ap p r o ve d  a s
fai l -s a fe .  [ 5 0 0 0 : 3 4 . 3 . 2 . 7 . 2 ]

6 . 2 . 1 . 8 . 3    T h e  s e c o n d a r y s o u r c e  o f p o we r  s h a l l  b e  an  ap p r o ve d
m e a n s  o f l e g al l y r e q u i r e d  s ta n d b y p o we r  i n  ac c o r d a n c e  wi th
NFPA 70.

6 . 2 . 1 . 9  S p i l l  C o n tro l  an d  S e c o n d ar y C o n tai n m e n t fo r H az ard ‐
o u s  M ate ri al s  L i q u i d s  an d  S o l i d s .

6 . 2 . 1 . 9 . 1  G e n e ral .    B u i l d i n gs ,  o r  p o r ti o n s  th e r e o f,  r e q u i r e d  to
c o m p l y wi th  P r o te c ti o n  L e ve l  1  th r o u gh  P r o te c ti o n  L e ve l  4
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  an d  s e c o n d ar y c o n ta i n m e n t
i n  ac c o r d an c e  wi th  6 . 2 . 1 . 9 . 2  an d  6 . 2 . 1 . 9 . 3 ,  e x c e p t fo r  o u td o o r
s to r ag e  o n  c o n ta i n m e n t p al l e ts  c o m p l yi n g  wi th  6 . 2 . 7 . 3 . 3 .

6 . 2 . 1 . 9 . 2  S p i l l  C o n tro l .

6 . 2 . 1 . 9 . 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 a ge  o f
h az ar d o u s  m ate r i a l s  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 a vi n g a
c a p ac i ty o f m o r e  th a n  5 5  g al  ( 2 0 8 . 2  L )  s h al 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  fo w o f l i q u i d s  to  a d j o i n i n g  ar e a s .

6 . 2 . 1 . 9 . 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 ,  fo o r s  i n  i n d o o r
l o c ati o n s  an d  s i m i l a r  s u r fac 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 :

( 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  fo o r s  i n  i n d o o r  l o c a ti 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 fo o r s  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
[ 5 0 0 0 : 3 4 . 3 . 2 . 8 . 2 . 2 ]

6 . 2 . 1 . 9 . 2 . 3    E x c e p t fo r  s u r fac i n g ,  th e  fo o r s ,  s i l l s ,  d i ke s ,  s u m p s ,
an d  c o l l e c ti o n  s ys te m s  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 ,  a n d  th e  l i q u i d ti g h t s e al  s h al l  b e  c o m p ati b l e  wi th  th e
m a te r i al  s to r e d .  [ 5 0 0 0 : 3 4 . 3 . 2 . 8 . 2 . 3 ]

6 . 2 . 1 . 9 . 2 . 4    Wh e r e  l i q u i d ti g h t s i l l s  o r  d i ke s  a r e  p r o vi d e d ,  th e y
s h a l l  n o t b e  r e q u i r e d  at p e r i m e te r  o p e n i n gs  th at a r e  p r o vi d e d
wi th  a n  o p e n - gr a te  tr e n c h  ac r o s s  th e  o p e n i n g th a t c o n n e c ts  to
an  ap p r o ve d  c o l l e c ti o n  s ys te m .  [ 5 0 0 0 : 3 4 . 3 . 2 . 8 . 2 . 4 ]

6 . 2 . 1 . 9 . 3  S e c o n d ar y C o n tai n m e n t.

6 . 2 . 1 . 9 . 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  fo r  an y o f th e
fo l l o wi n g  s h a l l  b e  p r o vi d e d  wi th  s e c o n d ar y c o n ta i n m e n t:
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( 1 ) S to r ag e  o f l i q u i d s  wh e r e  th e  c ap a c i ty o f a n  i n d i vi d u al
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  ga l  ( 3 7 8 5  L )

( 2 ) S to r a ge  o f s o l i d s  wh e r e  th e  c ap ac i ty o f an  i n d i vi d u al  ve s s e l
e x c e e d s  5 5 0  l b  ( 2 4 8 . 8  kg )  o r  th e  ag g r e ga te  c a p 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 0  l b  ( 4 5 2 4 . 8  kg )

6 . 2 . 1 . 9 . 3 . 2    B u i l d i n g s ,  o r  p o r ti o n s  th e r e o f,  c o n tai n i n g  o n l y
h az ar d o u s  m a te r i al s  i n  l i s te d  s e c o n d ar y c o n tai n m e n t tan ks  o r
s ys te m s  s h a l l  n o t b e  r e q u i r e d  to  c o m p l y wi th  6 . 2 . 1 . 9 . 3 . 1 .

6 . 2 . 1 . 9 . 3 . 3    B u i l d i n g s ,  o r  p o r ti o n s  th e r e o f,  c o n tai n i n g  o n l y
am m o n i u m  n i tr ate  s o l i d s ,  o r g an i c  p e r o x i d e  s o l i d s ,  fam m ab l e
s o l i d s ,  p yr o p h o r i c  s o l i d s ,  o r  c o r r o s i ve  s o l i d s  s h al l  n o t b e
r e q u i r e d  to  c o m p l y wi th  6 . 2 . 1 . 9 . 3 . 1 .

6 . 2 . 1 . 9 . 3 . 4    T h e  b u i l d i n g,  r o o m ,  o r  ar e a  s h al l  c o n tai n  o r  d r ai n
th e  h az ar d o u s  m a te r i al s  a n d  fr e  p r o te c ti o n  wate r  th r o u gh  th e
u s e  o f 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 g h t s l o p e d  o r  r e c e s s e d  fo o r s  i n  i n d o o r  l o c a ti 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 fo o r s  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 ) D r ai n ag e  s ys te m s  l e ad i n g  to  an  ap p r o ve d  l o c ati o n

6 . 2 . 1 . 9 . 3 . 5    Wh e r e  i n c o m p a ti b l e  m ate r i al s  ar e  p r e s e n t i n  o p e n
c o n tai n e r s  o r  s ys te m s ,  s u c h  m a te r i al s  s h a l l  b e  s e p a r ate d  fr o m
e ac h  o th e r  i n  th e  s e c o n d a r y c o n tai n m e n t s ys te m .

6 . 2 . 1 . 9 . 3 . 6    S e c o n d ar y c o n tai n m e n t fo r  i n d o o r  s to r ag e  ar e a s
s h a l l  b e  d e s i g n e d  to  c o n tai n  a  s p i l l  fr o m  th e  l a r ge s t ve s s e l  p l u s
th e  d e s i g n  fo w vo l u m e  o f fr e  p r o te c ti o n  wate r  c al c u l ate d  to
d i s c h ar g e  fr o m  th e  fr e -e x ti n g u i s h i n g  s ys te m  o ve r  th e  m i n i ‐
m u m  r e q u i r e d  s ys te m  d e s i g n  a r e a,  o r  ar e a  o f th e  r o o m  o r  ar e a
i n  wh i c h  th e  s to r a ge  i s  l o c ate d ,  wh i c h e ve r  i s  s m a l l e r,  fo r  a
p e r i o d  o f 2 0  m i n u te s .

6 . 2 . 1 . 9 . 3 . 7    A m o n i to r i n g m e th o d  s h al l  b e  p r o vi d e d  to  d e te c t
h az ar d o u s  m ate r i a l s  i n  th e  s e c o n d a r y c o n tai n m e n t s ys te m .

6 . 2 . 1 . 9 . 3 . 8    T h e  m o n i to r i n g m e th o d  s p e c ife d  i n  6 . 2 . 1 . 9 . 3 . 7
s h a l l  b e  p e r m i tte d  to  b e  vi s u al  i n s p e c ti o n  o f th e  p r i m ar y o r
s e c o n d a r y c o n tai n m e n t o r  o th e r  ap p r o ve d  m e a n s .

6 . 2 . 1 . 9 . 3 . 9    Wh e r e  s e c o n d a r y c o n ta i n m e n t i s  s u b j e c t to  th e
i n tr u s i o n  o f wate r,  a m o n i to r i n g  m e th o d  fo r  d e te c ti n g  wate r
s h a l l  b e  p r o vi d e d .

6 . 2 . 1 . 9 . 3 . 1 0    Wh e r e  m o n i to r i n g d e vi c e s  a r e  p r o vi d e d ,  th e y
s h a l l  b e  c o n n e c te d  to  d i s ti n c t vi s u a l  o r  a u d i b l e  al ar m s .

6 . 2 . 1 . 9 . 3 . 1 1    Wh e r e  r e m o te  c o n tai n m e n t s ys te m s  ar e  p r o vi d e d ,
d r ai n ag e  s ys te m s  s h a l l  b e  i n  ac c o r d an c e  wi th  th e  p l u m b i n g
c o d e ,  as  r e fe r e n c e d  i n  C h ap te r  2 ,  an d  th e  fo l l o wi n g p r o vi s i o n s
al s o  s h al l  b e  m e t:

( 1 ) T h e  s l o p e  o f fo o r s  i n  i n d o o r  l o c ati o n s  to  d r a i n s  o r  s i m i ‐
l ar  ar e as  i n  o u td o o r  l o c a ti o n s  s h a l l  b e  n o t l e s s  th a n

1  p e r c e n t.
( 2 ) D r ai n s  fr o m  i n d o o r  s to r a ge  ar e a s  s h al l  b e  s i z e d  to  c ar r y

th e  vo l u m e  o f th e  fr e  p r o te c ti o n  wate r,  as  d e te r m i n e d  b y
th e  d e s i gn  d e n s i ty d i s c h ar g e d  fr o m  th e  au to m ati c  fr e -
e x ti n g u i s h i n g s ys te m  o ve r  th e  m i n i m u m  r e q u i r e d  s ys te m
d e s i g n  ar e a,  o r  a r e a o f th e  r o o m  o r  ar e a  i n  wh i c h  th e  s to r ‐

a ge  i s  l o c a te d ,  wh i c h e ve r  i s  s m al l e r.
( 3 ) M ate r i a l s  o f c o n s tr u c ti o n  fo r  d r a i n ag e  s ys te m s  s h a l l  b e

c o m p a ti b l e  wi th  th e  m ate r i a l s  s to r e d .

( 4 ) S e p a r ate  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  avo i d
m i x i n g i n c o m p a ti b l e  m ate r i al s  wh e r e  s u c h  m a te r i al s  a r e
p r e s e n t i n  a n  o p e n -u s e  c o n d i ti o n .

( 5 ) D r ai n s  s h al l  te r m i n ate  i n  a n  a p p r o ve d  l o c a ti o n  away fr o m
b u i l d i n g s ,  va l ve s ,  m e an s  o f e g r e s s ,  fr e  ac c e s s  r o ad ways ,
a d j o i n i n g p r o p e r ty,  a n d  s to r m  d r ai n s .

6 . 2 . 1 . 1 0  Fl o o rs  i n  S to rage  Ro o m s .    F l o o r s  i n  s to r ag e  a r e as  fo r
a m m o n i u m  n i tr ate ,  o r ga n i c  p e r o x i d e s ,  o x i d i z e r s ,  p yr o p h o r i c

m a te r i al s ,  u n s ta b l e  ( r e a c ti ve )  m ate r i a l s ,  wa te r-r e ac ti ve  s o l i d s
an d  l i q u i d s ,  c o r r o s i ve  m a te r i al s ,  an d  to x i c  an d  h i g h l y to x i c

m a te r i al s  s h al l  b e  o f l i q u i d ti g h t,  n o n c o m b u s ti b l e  c o n s tr u c ti o n .

6 . 2 . 1 . 1 1  S u p e r vi s i o n  o f Al ar m ,  D e te c ti o n ,  an d  Au to m ati c  Fi re -
E x ti n gu i s h i n g S ys te m s .    Al ar m ,  d e te c ti o n ,  an d  a u to m a ti c  fr e -
e x ti n g u i s h i n g s ys te m s  r e q u i r e d  b y C h ap te r  6  o r  o th e r  c h a p te r s
o f th i s  c o d e  r e g u l a ti n g h a z a r d o u s  m a te r i al s  s h al l  b e  s u p e r vi s e d

b y an  a p p r o ve d  c e n tr al ,  p r o p r i e ta r y,  o r  r e m o te  s tati o n  s e r vi c e
o r  s h al l  i n i ti a te  au d i b l e  an d  vi s u al  s i g n al s  at a  c o n s ta n tl y atte n ‐
d e d  o n -s i te  l o c ati o n .

6 . 2 . 2  P ro te c ti o n  L e ve l  1 .

6 . 2 . 2 . 1  G e n e ral .    B u i l d i n gs ,  o r  p o r ti o n s  th e r e o f,  r e q u i r e d  to
c o m p l y wi th  P r o te c ti o n  L e ve l  1  s h al l  c o m p l y wi th  6 . 2 . 2  an d  th e

b u i l d i n g  c o d e .

6 . 2 . 2 . 2  D e tac h e d  B u i l d i n g Re q ui re d .

6 . 2 . 2 . 2 . 1 *    B u i l d i n g s  r e q u i r e d  to  c o m p l y wi th  P r o te c ti o n  L e ve l
1  s h al l  b e  u s e d  fo r  n o  o th e r  p u r p o s e ,  s h al l  n o t e x c e e d  o n e  s to r y
i n  h e i gh t,  an d  s h al l  b e  wi th o u t b as e m e n ts ,  c r awl  s p ac e s ,  o r

o th e r  u n d e r-fo o r  s p ac e s .  [ 5 0 0 0 : 3 4 . 3 . 3 . 2 . 1 ]

6 . 2 . 2 . 2 . 2    Ro o fs  o f b u i l d i n g s  d e s c r i b e d  i n  6 . 2 . 2 . 2 . 1  s h al l  b e  o f
l i g h twe i g h t c o n s tr u c ti o n  wi th  s u i tab l e  th e r m a l  i n s u l ati o n  to
p r e ve n t s e n s i ti ve  m ate r i a l  fr o m  r e a c h i n g  i ts  d e c o m p o s i ti o n

te m p e r a tu r e .  [ 5 0 0 0 : 3 4 . 3 . 3 . 2 . 2 ]

6 . 2 . 2 . 2 . 3    B u i l d i n g s  r e q u i r e d  to  c o m p l y wi th  b o th  P r o te c ti o n
L e ve l  1  an d  P r o te c ti o n  L e ve l  4  s h a l l  c o m p l y wi th  th e  m o s t
r e s tr i c ti ve  r e q u i r e m e n ts  fo r  b o th  p r o te c ti o n  l e ve l s .

[ 5 0 0 0 : 3 4 . 3 . 3 . 2 . 3 ]

6 . 2 . 2 . 3  M i n i m u m  D i s tan c e  to  P ro p e r ty L i n e s  o r H o ri z o n tal
S e p arati o n .    B u i l d i n g s  r e q u i r e d  to  c o m p l y wi th  P r o te c ti o n
L e ve l  1  s h al l  b e  s e t b a c k fr o m  p r o p e r ty l i n e s ,  o r  b e  p r o vi d e d
wi th  a h o r i z o n ta l  s e p ar ati o n  i n  a c c o r d an c e  wi th  NFPA 5000 b y a
d i s tan c e  o f n o t l e s s  th an  7 5  ft ( 2 3  m )  a n d  o f n o t l e s s  th a n  th a t

r e q u i r e d  b y Ta b l e  6 . 2 . 2 . 3 .  [ 5 0 0 0 : 3 4 . 3 . 3 . 3 ]

6 . 2 . 2 . 3 . 1    E x p l o s i ve s  th a t a r e  i n  ac c o r d an c e  wi th  N F PA 4 9 5
s h a l l  n o t b e  r e q u i r e d  to  c o m p l y wi th  6 . 2 . 2 . 3 .  [ 5 0 0 0 : 3 4 . 3 . 3 . 3 . 1 ]

6 . 2 . 2 . 3 . 2    D i s tan c e s  s h al l  b e  m e as u r e d  fr o m  th e  p e r i m e te r  wa l l
to  p r o p e r ty l i n e s ,  i n c l u d i n g th o s e  o n  a  p u b l i c  wa y.
[ 5 0 0 0 : 3 4 . 3 . 3 . 3 . 2 ]

6 . 2 . 2 . 3 . 3    Qu an ti ti e s  o f e x p l o s i ve s  u s e d  i n  a p p l yi n g  Tab l e
6 . 2 . 2 . 3  s h al l  b e  b as e d  o n  e q u i val e n t p o u n d s  ( ki l o g r am s )  o f

T N T.  [ 5 0 0 0 : 3 4 . 3 . 3 . 3 . 3 ]

6 . 2 . 2 . 4  Fran gi b l e  B ui l d i n g.    F r an g i b l e  b u i l d i n g s  c o m p l yi n g
wi th  7 . 4 . 1 . 4 . 5 . 3  o f NFPA 5000 s h al l  n o t b e  r e q u i r e d  to  b e

p r o te c te d  wi th  an  a u to m a ti c  s p r i n kl e r  s ys te m .  [ 5 0 0 0 : 3 4 . 3 . 3 . 4 ]

6 . 2 . 3  P ro te c ti o n  L e ve l  2 .

6 . 2 . 3 . 1  G e n e ral .    B u i l d i n gs ,  o r  p o r ti o n s  th e r e o f,  r e q u i r e d  to
c o m p l y wi th  P r o te c ti o n  L e ve l  2  s h al l  c o m p l y wi th  6 . 2 . 1  an d
6 . 2 . 3 . 2  th r o u g h  6 . 2 . 3 . 5 . 2 .  [ 5 0 0 0 : 3 4 . 3 . 4 . 1 ]
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Tab l e  6 . 2 . 2 . 3  Am e ri c an  Tab l e  o f D i s tan c e s

Q u an ti ty o f
E x p l o s i ve

M ate ri al s 1 , 2 , 3 , 4 , 5

D i s tan c e s  i n  Fe e t

I n h ab i te d B u i l d i n gs 1 0  

P u b l i c  H i gh ways  Traffc
Vo l u m e  o f

3 , 0 0 0  Ve h i c l e s / D ay o r

L e s s 1 2  

P as s e n ge r Rai l ways  —
P u b l i c  H i gh ways  wi th

Traffc  Vo l u m e  o f M o re
T h an

3 , 0 0 0  Ve h i c l e s / D ay1 1 , 1 2  

S e p arati o n  o f

M agaz i n e s 6 , 1 3

P o u n d s
O ve r

P o u n ds
N o t

O ve r B ar ri c ade d 7 , 8 , 9
U n -

b ar ri c ad e d  B ar ri c ade d 7 , 8 , 9
U n -

b ar ri c ad e d  B ar ri c ade d 7 , 8 , 9
U n -

b ar ri c ad e d  B ar ri c ad e d 7 , 8 , 9
U n -

b ar ri c ad e d

0 5 7 0 1 4 0 3 0 6 0 5 1 1 0 2 6 1 2
5 1 0 9 0 1 8 0 3 5 7 0 6 4 1 2 8 8 1 6

1 0 2 0 1 1 0 2 2 0 4 5 9 0 8 1 1 6 2 1 0 2 0
2 0 3 0 1 2 5 2 5 0 5 0 1 0 0 9 3 1 8 6 1 1 2 2
3 0 4 0 1 4 0 2 8 0 5 5 1 1 0 1 0 3 2 0 6 1 2 2 4

4 0 5 0 1 5 0 3 0 0 6 0 1 2 0 1 1 0 2 2 0 1 4 2 8
5 0 7 5 1 7 0 3 4 0 7 0 1 4 0 1 2 7 2 5 4 1 5 3 0
7 5 1 0 0 1 9 0 3 8 0 7 5 1 5 0 1 3 9 2 7 8 1 6 3 2

1 0 0 1 2 5 2 0 0 4 0 0 8 0 1 6 0 1 5 0 3 0 0 1 8 3 6
1 2 5 1 5 0 2 1 5 4 3 0 8 5 1 7 0 1 5 9 3 1 8 1 9 3 8

1 5 0 2 0 0 2 3 5 4 7 0 9 5 1 9 0 1 7 5 3 5 0 2 1 4 2
2 0 0 2 5 0 2 5 5 5 1 0 1 0 5 2 1 0 1 8 9 3 7 8 2 3 4 6
2 5 0 3 0 0 2 7 0 5 4 0 1 1 0 2 2 0 2 0 1 4 0 2 2 4 4 8
3 0 0 4 0 0 2 9 5 5 9 0 1 2 0 2 4 0 2 2 1 4 4 2 2 7 5 4
4 0 0 5 0 0 3 2 0 6 4 0 1 3 0 2 6 0 2 3 8 4 7 6 2 9 5 8

5 0 0 6 0 0 3 4 0 6 8 0 1 3 5 2 7 0 2 5 3 5 0 6 3 1 6 2
6 0 0 7 0 0 3 5 5 7 1 0 1 4 5 2 9 0 2 6 6 5 3 2 3 2 6 4
7 0 0 8 0 0 3 7 5 7 5 0 1 5 0 3 0 0 2 7 8 5 5 6 3 3 6 6
8 0 0 9 0 0 3 9 0 7 8 0 1 5 5 3 1 0 2 8 9 5 7 8 3 5 7 0
9 0 0 1 , 0 0 0 4 0 0 8 0 0 1 6 0 3 2 0 3 0 0 6 0 0 3 6 7 2

1 , 0 0 0 1 , 2 0 0 4 2 5 8 5 0 1 6 5 3 3 0 3 1 8 6 3 6 3 9 7 8
1 , 2 0 0 1 , 4 0 0 4 5 0 9 0 0 1 7 0 3 4 0 3 3 6 6 7 2 4 1 8 2
1 , 4 0 0 1 , 6 0 0 4 7 0 9 4 0 1 7 5 3 5 0 3 5 1 7 0 2 4 3 8 6
1 , 6 0 0 1 , 8 0 0 4 9 0 9 8 0 1 8 0 3 6 0 3 6 6 7 3 2 4 4 8 8
1 , 8 0 0 2 , 0 0 0 5 0 5 1 , 0 1 0 1 8 5 3 7 0 3 7 8 7 5 6 4 5 9 0

2 , 0 0 0 2 , 5 0 0 5 4 5 1 , 0 9 0 1 9 0 3 8 0 4 0 8 8 1 6 4 9 9 8
2 , 5 0 0 3 , 0 0 0 5 8 0 1 , 1 6 0 1 9 5 3 9 0 4 3 2 8 6 4 5 2 1 0 4

3 , 0 0 0 4 , 0 0 0 6 3 5 1 , 2 7 0 2 1 0 4 2 0 4 7 4 9 4 8 5 8 1 1 6
4 , 0 0 0 5 , 0 0 0 6 8 5 1 , 3 7 0 2 2 5 4 5 0 5 1 3 1 , 0 2 6 6 1 1 2 2

5 , 0 0 0 6 , 0 0 0 7 3 0 1 , 4 6 0 2 3 5 4 7 0 5 4 6 1 , 0 9 2 6 5 1 3 0

6 , 0 0 0 7 , 0 0 0 7 7 0 1 , 5 4 0 2 4 5 4 9 0 5 7 3 1 , 1 4 6 6 8 1 3 6
7 , 0 0 0 8 , 0 0 0 8 0 0 1 , 6 0 0 2 5 0 5 0 0 6 0 0 1 , 2 0 0 7 2 1 4 4

8 , 0 0 0 9 , 0 0 0 8 3 5 1 , 6 7 0 2 5 5 5 1 0 6 2 4 1 , 2 4 8 7 5 1 5 0
9 , 0 0 0 1 0 , 0 0 0 8 6 5 1 , 7 3 0 2 6 0 5 2 0 6 4 5 1 , 2 9 0 7 8 1 5 6

1 0 , 0 0 0 1 2 , 0 0 0 8 7 5 1 , 7 5 0 2 7 0 5 4 0 6 8 7 1 , 3 7 4 8 2 1 6 4

1 2 , 0 0 0 1 4 , 0 0 0 8 8 5 1 , 7 7 0 2 7 5 5 5 0 7 2 3 1 , 4 4 6 8 7 1 7 4
1 4 , 0 0 0 1 6 , 0 0 0 9 0 0 1 , 8 0 0 2 8 0 5 6 0 7 5 6 1 , 5 1 2 9 0 1 8 0
1 6 , 0 0 0 1 8 , 0 0 0 9 4 0 1 , 8 8 0 2 8 5 5 7 0 7 8 6 1 , 5 7 2 9 4 1 8 8
1 8 , 0 0 0 2 0 , 0 0 0 9 7 5 1 , 9 5 0 2 9 0 5 8 0 8 1 3 1 , 6 2 6 9 8 1 9 6
2 0 , 0 0 0 2 5 , 0 0 0 1 , 0 5 5 2 , 0 0 0 3 1 5 6 3 0 8 7 6 1 , 7 5 2 1 0 5 2 1 0

2 5 , 0 0 0 3 0 , 0 0 0 1 , 1 3 0 2 , 0 0 0 3 4 0 6 8 0 9 3 3 1 , 8 6 6 1 1 2 2 2 4
3 0 , 0 0 0 3 5 , 0 0 0 1 , 2 0 5 2 , 0 0 0 3 6 0 7 2 0 9 8 1 1 , 9 6 2 1 1 9 2 3 8
3 5 , 0 0 0 4 0 , 0 0 0 1 , 2 7 5 2 , 0 0 0 3 8 0 7 6 0 1 , 0 2 6 2 , 0 0 0 1 2 4 2 4 8
4 0 , 0 0 0 4 5 , 0 0 0 1 , 3 4 0 2 , 0 0 0 4 0 0 8 0 0 1 , 0 6 8 2 , 0 0 0 1 2 9 2 5 8
4 5 , 0 0 0 5 0 , 0 0 0 1 , 4 0 0 2 , 0 0 0 4 2 0 8 4 0 1 , 1 0 4 2 , 0 0 0 1 3 5 2 7 0

5 0 , 0 0 0 5 5 , 0 0 0 1 , 4 6 0 2 , 0 0 0 4 4 0 8 8 0 1 , 1 4 0 2 , 0 0 0 1 4 0 2 8 0
5 5 , 0 0 0 6 0 , 0 0 0 1 , 5 1 5 2 , 0 0 0 4 5 5 9 1 0 1 , 1 7 3 2 , 0 0 0 1 4 5 2 9 0
6 0 , 0 0 0 6 5 , 0 0 0 1 , 5 6 5 2 , 0 0 0 4 7 0 9 4 0 1 , 2 0 6 2 , 0 0 0 1 5 0 3 0 0
6 5 , 0 0 0 7 0 , 0 0 0 1 , 6 1 0 2 , 0 0 0 4 8 5 9 7 0 1 , 2 3 6 2 , 0 0 0 1 5 5 3 1 0
7 0 , 0 0 0 7 5 , 0 0 0 1 , 6 5 5 2 , 0 0 0 5 0 0 1 , 0 0 0 1 , 2 6 3 2 , 0 0 0 1 6 0 3 2 0

7 5 , 0 0 0 8 0 , 0 0 0 1 , 6 9 5 2 , 0 0 0 5 1 0 1 , 0 2 0 1 , 2 9 3 2 , 0 0 0 1 6 5 3 3 0
8 0 , 0 0 0 8 5 , 0 0 0 1 , 7 3 0 2 , 0 0 0 5 2 0 1 , 0 4 0 1 , 3 1 7 2 , 0 0 0 1 7 0 3 4 0
8 5 , 0 0 0 9 0 , 0 0 0 1 , 7 6 0 2 , 0 0 0 5 3 0 1 , 0 6 0 1 , 3 4 4 2 , 0 0 0 1 7 5 3 5 0
9 0 , 0 0 0 9 5 , 0 0 0 1 , 7 9 0 2 , 0 0 0 5 4 0 1 , 0 8 0 1 , 3 6 8 2 , 0 0 0 1 8 0 3 6 0
9 5 , 0 0 0 1 0 0 , 0 0 0 1 , 8 1 5 2 , 0 0 0 5 4 5 1 , 0 9 0 1 , 3 9 2 2 , 0 0 0 1 8 5 3 7 0

1 0 0 , 0 0 0 1 1 0 , 0 0 0 1 , 8 3 5 2 , 0 0 0 5 5 0 1 , 1 0 0 1 , 4 3 7 2 , 0 0 0 1 9 5 3 9 0
1 1 0 , 0 0 0 1 2 0 , 0 0 0 1 , 8 5 5 2 , 0 0 0 5 5 5 1 , 1 1 0 1 , 4 7 9 2 , 0 0 0 2 0 5 4 1 0
1 2 0 , 0 0 0 1 3 0 , 0 0 0 1 , 8 7 5 2 , 0 0 0 5 6 0 1 , 1 2 0 1 , 5 2 1 2 , 0 0 0 2 1 5 4 3 0
1 3 0 , 0 0 0 1 4 0 , 0 0 0 1 , 8 9 0 2 , 0 0 0 5 6 5 1 , 1 3 0 1 , 5 5 7 2 , 0 0 0 2 2 5 4 5 0
1 4 0 , 0 0 0 1 5 0 , 0 0 0 1 , 9 0 0 2 , 0 0 0 5 7 0 1 , 1 4 0 1 , 5 9 3 2 , 0 0 0 2 3 5 4 7 0

1 5 0 , 0 0 0 1 6 0 , 0 0 0 1 , 9 3 5 2 , 0 0 0 5 8 0 1 , 1 6 0 1 , 6 2 9 2 , 0 0 0 2 4 5 4 9 0
1 6 0 , 0 0 0 1 7 0 , 0 0 0 1 , 9 6 5 2 , 0 0 0 5 9 0 1 , 1 8 0 1 , 6 6 2 2 , 0 0 0 2 5 5 5 1 0
1 7 0 , 0 0 0 1 8 0 , 0 0 0 1 , 9 9 0 2 , 0 0 0 6 0 0 1 , 2 0 0 1 , 6 9 5 2 , 0 0 0 2 6 5 5 3 0

(continues)
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Tab l e  6 . 2 . 2 . 3   Continued

Q u an ti ty o f
E x p l o s i ve

M ate ri al s 1 , 2 , 3 , 4 , 5

D i s tan c e s  i n  Fe e t

I n h ab i te d B u i l d i n gs 1 0  

P u b l i c  H i gh ways  Traffc
Vo l u m e  o f

3 , 0 0 0  Ve h i c l e s / D ay o r

L e s s 1 2  

P as s e n ge r Rai l ways  —
P u b l i c  H i gh ways  wi th

Traffc  Vo l u m e  o f M o re
T h an

3 , 0 0 0  Ve h i c l e s / D ay1 1 , 1 2  

S e p arati o n  o f

M agaz i n e s 6 , 1 3

P o u n d s
O ve r

P o u n ds
N o t

O ve r B ar ri c ade d 7 , 8 , 9
U n -

b ar ri c ad e d  B ar ri c ade d 7 , 8 , 9
U n -

b ar ri c ad e d  B ar ri c ade d 7 , 8 , 9
U n -

b ar ri c ad e d  B ar ri c ad e d 7 , 8 , 9
U n -

b ar ri c ad e d

1 8 0 , 0 0 0 1 9 0 , 0 0 0 2 , 0 1 0 2 , 0 1 0 6 0 5 1 , 2 1 0 1 , 7 2 5 2 , 0 0 0 2 7 5 5 5 0
1 9 0 , 0 0 0 2 0 0 , 0 0 0 2 , 0 3 0 2 , 0 3 0 6 1 0 1 , 2 2 0 1 , 7 5 5 2 , 0 0 0 2 8 5 5 7 0

2 0 0 , 0 0 0 2 1 0 , 0 0 0 2 , 0 5 5 2 , 0 5 5 6 2 0 1 , 2 4 0 1 , 7 8 2 2 , 0 0 0 2 9 5 5 9 0
2 1 0 , 0 0 0 2 3 0 , 0 0 0 2 , 1 0 0 2 , 1 0 0 6 3 5 1 , 2 7 0 1 , 8 3 6 2 , 0 0 0 3 1 5 6 3 0
2 3 0 , 0 0 0 2 5 0 , 0 0 0 2 , 1 5 5 2 , 1 5 5 6 5 0 1 , 3 0 0 1 , 8 9 0 2 , 0 0 0 3 3 5 6 7 0
2 5 0 , 0 0 0 2 7 5 , 0 0 0 2 , 2 1 5 2 , 2 1 5 6 7 0 1 , 3 4 0 1 , 9 5 0 2 , 0 0 0 3 6 0 7 2 0
2 7 5 , 0 0 0 3 0 0 , 0 0 0 2 , 2 7 5 2 , 2 7 5 6 9 0 1 , 3 8 0 2 , 0 0 0 2 , 0 0 0 3 8 5 7 7 0

S u p e r s c r i p t n u m e r a l s  r e fe r  to  e x p l a n a to r y fo o tn o te s .
E xp l an ato r y N o te s  E s s e n ti al  to  th e  Ap p l i c ati o n  o f th e  Am e ri c an  Tab l e  o f D i s tan c e s .
1 “ E x p l o s i ve  m a te r i a l s ”  m e a n s  e x p l o s i ve s ,  b l a s ti n g  ag e n ts ,  an d  d e to n a to r s .

2 “ E x p l o s i ve s ”  m e an s  an y c h e m i c a l  c o m p o u n d ,  m i x tu r e ,  o r  d e vi c e ,  th e  p r i m ar y o r  c o m m o n  p u r p o s e  o f wh i c h  i s  to  fu n c ti o n  b y e x p l o s i o n .  A l i s t o f
e x p l o s i ve s  d e te r m i n e d  to  b e  wi th i n  th e  c o ve r a g e  o f 1 8  U S C  4 0 ,  “ I m p o r ta ti o n ,  M a n u fa c tu r e ,  D i s tr i b u ti o n  a n d  S to r a g e  o f E x p l o s i ve  M a te r i al s , ”  i s  i s s u e d
at l e a s t a n n u al l y b y th e  D i r e c to r  o f th e  B u r e au  o f Al c o h o l ,  To b a c c o ,  an d  F i r e a r m s  o f th e  D e p a r tm e n t o f th e  Tr e a s u r y.  F o r  q u an ti ty a n d  d i s ta n c e
p u r p o s e s ,  d e to n a ti n g  c o r d  o f 5 0  g r a i n s  p e r  fo o t s h o u l d  b e  c al c u l a te d  a s  e q u i va l e n t to  8  l b  ( 3 . 7  kg )  o f h i g h  e x p l o s i ve s  p e r  1 0 0 0  ft ( 3 0 5  m ) .  H e a vi e r  o r
l i g h te r  c o r e  l o a d s  s h o u l d  b e  r a te d  p r o p o r ti o n a te l y.
3 “ B l a s ti n g  a g e n ts ”  m e a n s  a n y m a te r i a l  o r  m i x tu r e  c o n s i s ti n g  o f fu e l  a n d  o x i d i z e r,  i n te n d e d  fo r  b l a s ti n g ,  an d  n o t o th e r wi s e  d efn e d  as  an  e x p l o s i ve ,

p r o vi d e d  th a t th e  fn i s h e d  p r o d u c t,  as  m i x e d  fo r  u s e  o r  s h i p m e n t,  c a n n o t b e  d e to n a te d  b y m e a n s  o f a  N o .  8  te s t b l a s ti n g  c a p  wh e r e  u n c o nfn e d .
4 “ D e to n a to r ”  m e an s  an y d e vi c e  c o n tai n i n g  a n y i n i ti a ti n g  o r  p r i m a r y e x p l o s i ve  th at i s  u s e d  fo r  i n i ti a ti n g  d e to n a ti o n .  A d e to n ato r  m a y n o t b e  p e r m i tte d

to  c o n ta i n  m o r e  th an  1 0  g  o f to ta l  e x p l o s i ve s  b y we i g h t,  e x c l u d i n g  i g n i ti o n  o r  d e l a y c h ar g e s .  T h e  te r m  i n c l u d e s ,  b u t i s  n o t l i m i te d  to ,  e l e c tr i c  b l a s ti n g
c a p s  o f i n s ta n ta n e o u s  a n d  d e l a y typ e s ,  b l a s ti n g  c a p s  fo r  u s e  wi th  s a fe ty fu s e s ,  d e to n a ti n g  c o r d  d e l ay c o n n e c to r s ,  an d  n o n e l e c tr i c  i n s tan tan e o u s  a n d
d e l a y b l a s ti n g  c a p s  th a t u s e  d e to n a ti n g  c o r d ,  s h o c k tu b e ,  o r  an y o th e r  r e p l a c e m e n t fo r  e l e c tr i c  l e g  wi r e s .  Al l  typ e s  o f d e to n a to r s  i n  s tr e n g th s  th r o u g h
N o .  8  c a p  s h o u l d  b e  r a te d  a t 1 1 ∕2  l b  ( 0 . 7  kg )  o f e x p l o s i ve s  p e r  1 0 0 0  c a p s .

5 F o r  s tr e n g th s  h i g h e r  th a n  N o .  8  c ap ,  th e  m a n u fac tu r e r  s h o u l d  b e  c o n s u l te d .
6 “ M a g a z i n e ”  m e a n s  a n y b u i l d i n g ,  s tr u c tu r e ,  o r  c o n ta i n e r,  o th e r  th a n  a n  e x p l o s i ve s  m an u fa c tu r i n g  b u i l d i n g ,  a p p r o ve d  fo r  th e  s to r ag e  o f e x p l o s i ve
m a te r i a l s .
7 “ N a tu r a l  b a r r i c a d e ”  m e a n s  n a tu r al  fe a tu r e s  o f th e  g r o u n d ,  s u c h  a s  h i l l s ,  o r  ti m b e r  o f s u ffc i e n t d e n s i ty th a t th e  s u r r o u n d i n g  e x p o s u r e s  th a t n e e d

p r o te c ti o n  c an n o t b e  s e e n  fr o m  th e  m ag az i n e  wh e n  th e  tr e e s  a r e  b a r e  o f l e a ve s .
8 “ Ar tifc i al  b a r r i c ad e ”  m e a n s  a n  a r tifc i a l  m o u n d  o r  r e ve tte d  wa l l  o f e ar th  o f a m i n i m u m  th i c k n e s s  o f 3  ft ( 0 . 9  m ) .

9 “ B a r r i c a d e d ”  m e a n s  th e  e ffe c ti ve  s c r e e n i n g  o f a b u i l d i n g  c o n ta i n i n g  e x p l o s i ve  m a te r i a l s  fr o m  th e  m a g a z i n e  o r  a n o th e r  b u i l d i n g ,  a  r a i l wa y,  o r  a
h i g h wa y b y a  n a tu r a l  o r  an  a r tifc i a l  b a r r i e r.  A s tr a i g h t l i n e  fr o m  th e  to p  o f an y s i d e wal l  o f th e  b u i l d i n g  c o n tai n i n g  e x p l o s i ve  m a te r i a l s  to  th e  e a ve  l i n e
o f a n y m a g a z i n e  o r  o th e r  b u i l d i n g  o r  to  a  p o i n t 1 2  ft ( 3 . 7  m )  a b o ve  th e  c e n te r  o f a r a i l wa y o r  h i g h wa y s h a l l  p a s s  th r o u g h  s u c h  b a r r i e r.

1 0 “ I n h a b i te d  b u i l d i n g ”  m e a n s  a  b u i l d i n g  r e g u l a r l y o c c u p i e d  i n  wh o l e  o r  p a r t a s  a  h a b i ta ti o n  fo r  h u m an  b e i n g s ,  o r  an y c h u r c h ,  s c h o o l h o u s e ,  r a i l r o a d
s ta ti o n ,  s to r e ,  o r  o th e r  s tr u c tu r e  wh e r e  p e o p l e  ar e  a c c u s to m e d  to  as s e m b l e ,  b u t d o e s  n o t i n c l u d e  a n y b u i l d i n g  o r  s tr u c tu r e  o c c u p i e d  i n  c o n n e c ti o n
wi th  th e  m a n u fa c tu r e ,  tr an s p o r tati o n ,  s to r ag e ,  o r  u s e  o f e x p l o s i ve  m ate r i a l s .

1 1 “ Ra i l wa y”  m e a n s  a n y s te am ,  e l e c tr i c ,  o r  o th e r  r a i l r o a d  o r  r a i l wa y th a t c a r r i e s  p a s s e n g e r s  fo r  h i r e .
1 2 “ P u b l i c  h i g h wa y”  m e a n s  a n y r o a d ,  s tr e e t,  o r  wa y,  wh e th e r  o n  p u b l i c  o r  p r i va te  p r o p e r ty,  o p e n  to  p u b l i c  tr a ve l .
1 3 Wh e r e  two  o r  m o r e  s to r a g e  m ag az i n e s  ar e  l o c a te d  o n  th e  s a m e  p r o p e r ty,  e a c h  m ag az i n e  s h al l  c o m p l y wi th  th e  m i n i m u m  d i s ta n c e s  s p e c ife d  fr o m

i n h a b i te d  b u i l d i n g s ,  r ai l wa ys ,  a n d  h i g h wa ys ,  an d ,  i n  a d d i ti o n ,  th e y s h o u l d  b e  s e p ar a te d  fr o m  e a c h  o th e r  b y n o t l e s s  th a n  th e  d i s ta n c e s  s h o wn  fo r
“ s e p a r ati o n  o f m ag az i n e s , ”  e x c e p t th a t th e  q u an ti ty o f e x p l o s i ve  m a te r i a l s  c o n ta i n e d  i n  d e to n a to r  m a g a z i n e s  s h a l l  g o ve r n  wi th  r e g a r d  to  th e  s p a c i n g  o f
s ai d  d e to n ato r  m a g a z i n e s  fr o m  m a g a z i n e s  c o n ta i n i n g  o th e r  e x p l o s i ve  m a te r i a l s .  I f a n y two  o r  m o r e  m a g a z i n e s  a r e  s e p ar a te d  fr o m  e a c h  o th e r  b y l e s s
th an  th e  s p e c ife d  “ s e p a r a ti o n  o f m a g a z i n e s ”  d i s tan c e s ,  s u c h  m a g a z i n e s ,  as  a g r o u p ,  s h a l l  b e  c o n s i d e r e d  a s  o n e  m a g a z i n e ,  a n d  th e  to ta l  q u an ti ty o f
e x p l o s i ve  m ate r i a l s  s to r e d  i n  s u c h  g r o u p  s h al l  b e  tr e a te d  a s  i f s to r e d  i n  a  s i n g l e  m a g a z i n e  l o c ate d  o n  th e  s i te  o f an y m a g a z i n e  o f th e  g r o u p ,  a n d  s h a l l
c o m p l y wi th  th e  m i n i m u m  s p e c ife d  d i s ta n c e s  fr o m  o th e r  m a g a z i n e s ,  i n h a b i te d  b u i l d i n g s ,  r a i l wa ys ,  a n d  h i g h wa ys .
1 4 S to r ag e  i n  e x c e s s  o f 3 0 0 , 0 0 0  l b  ( 1 3 6 , 2 0 0  kg )  o f e x p l o s i ve  m a te r i al s  i n  o n e  m ag az i n e  g e n e r a l l y i s  n o t n e c e s s ar y fo r  c o m m e r c i al  e n te r p r i s e s .
1 5 T h i s  tab l e  a p p l i e s  o n l y to  th e  m an u fa c tu r e  a n d  p e r m a n e n t s to r a g e  o f c o m m e r c i al  e x p l o s i ve  m a te r i a l s .  I t i s  n o t a p p l i c ab l e  to  th e  tr a n s p o r ta ti o n  o f

e x p l o s i ve s  o r  a n y h an d l i n g  o r  te m p o r a r y s to r a g e  n e c e s s ar y o r  i n c i d e n t th e r e to .  I t i s  n o t i n te n d e d  to  a p p l y to  b o m b s ,  p r o j e c ti l e s ,  o r  o th e r  h e a vi l y
e n c a s e d  e x p l o s i ve s .

1 6 Wh e r e  a  m a n u fa c tu r i n g  b u i l d i n g  o n  an  e x p l o s i ve  m a te r i a l s  p l a n t s i te  i s  d e s i g n e d  to  c o n ta i n  e x p l o s i ve  m a te r i a l s ,  th e  b u i l d i n g  s h a l l  b e  l o c a te d  a t a
d i s ta n c e  fr o m  i n h a b i te d  b u i l d i n g s ,  p u b l i c  h i g h ways ,  a n d  p a s s e n g e r  r a i l wa ys  i n  a c c o r d a n c e  wi th  th e  Am e r i c a n  Ta b l e  o f D i s ta n c e s  b a s e d  o n  th e
m a x i m u m  q u a n ti ty o f e x p l o s i ve  m a te r i a l s  p e r m i tte d  to  b e  i n  th e  b u i l d i n g  a t o n e  ti m e .
Source: Re p r i n te d  fr o m  I M E  S L P  2 ,  “ Am e r i c a n  Ta b l e  o f D i s tan c e s  ( AT D ) , ”  wi th  p e r m i s s i o n  o f th e  I n s ti tu te  o f M a ke r s  o f E x p l o s i ve s ,  r e vi s e d  i n  J u n e
1 9 9 1 .
[ 4 9 5 : Ta b l e  9 . 4 . 1 ( b ) ]
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  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 .

6 . 2 . 3 . 2  E x te ri o r Wal l  Re q u i re d .

6 . 2 . 3 . 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,  r e q u i r e d  to  c o m p l y
wi th  P r o te c ti o n  L e ve l  2  s h a l l  b e  l o c ate d  o n  p r o p e r ty s u c h  th at
n o t l e s s  th an  2 5  p e r c e n t o f th e  p e r i m e te r  wa l l  i s  an  e x te r i o r
wal l .  [ 5 0 0 0 : 3 4 . 3 . 4 . 2 . 1 ]

6 . 2 . 3 . 2 . 2    Ro o m s  u ti l i z e d  fo r  th e  u s e ,  d i s p e n s i n g ,  m i x i n g ,  an d
s to r ag e  o f i g n i ti b l e  (fa 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  h a vi n g
a fo o r  a r e a o f n o t m o r e  th a n  5 0 0  ft2  ( 4 6 . 5  m 2 )  s h al l  n o t b e

r e q u i r e d  to  b e  l o c ate d  o n  th e  o u te r  p e r i m e te r  o f th e  b u i l d i n g
wh e r e  s u c h  r o o m s  c o m p l y wi th  N F PA 3 0 .  [ 5 0 0 0 : 3 4 . 3 . 4 . 2 . 2 ]

6 . 2 . 3 . 3  M i n i m u m  D i s tan c e  to  P ro p e r ty L i n e s  o r H o ri z o n tal
S e p arati o n .

6 . 2 . 3 . 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,  r e q u i re d  to  c o m p l y
wi th  P r o te c ti o n  L e ve l  2  s h al l  b e  s e t b ac k fr o m  p r o p e r ty l i n e s ,  o r

b e  p r o vi d e d  wi th  a  h o r i z o n tal  s e p a r ati o n  i n  a c c o r d an c e  wi th
7 . 3 . 4 . 2  o f NFPA 5000 a t an y o f th e  fo l l o wi n g  d i s tan c e s :

( 1 ) N o t l e s s  th an  3 0  ft ( 9 . 1  m )  wh e r e  th e  ar e a o f th e  o c c u ‐
p an c y e x c e e d s  1 0 0 0  ft2  ( 9 3  m 2 )  a n d  a d e ta c h e d  b u i l d i n g  i s
n o t r e q u i r e d

( 2 ) N o t l e s s  th an  5 0  ft ( 1 5  m )  wh e r e  a d e ta c h e d  b u i l d i n g i s
r e q u i r e d  b y Tab l e  5 . 3 . 7

( 3 ) N o t l e s s  th an  th e  d i s ta n c e s  r e q u i r e d  b y Ta b l e  6 . 2 . 2 . 3  fo r
b u i l d i n g s  c o n ta i n i n g  m ate r i a l s  wi th  e x p l o s i ve  c h ar a c te r i s ‐

ti c s
[ 5 0 0 0 : 3 4 . 3 . 4 . 3 . 1 ]

6 . 2 . 3 . 3 . 2    D i s ta n c e s  s h a l l  b e  m e as u re d  fr o m  th e  wa l l s  e n c l o s i n g
th e  P r o te c ti o n  L e ve l  2  ar e a  to  p r o p e r ty l i n e s ,  i n c l u d i n g  th o s e

o n  a p u b l i c  way,  o r  i n  ac c o r d an c e  wi th  7 . 3 . 4 . 2  o f NFPA 5000 fo r
b u i l d i n g s  o n  th e  s a m e  l o t.  [ 5 0 0 0 : 3 4 . 3 . 4 . 3 . 2 ]

6 . 2 . 3 . 4  D e tac h e d  B u i l d i n g Re q u i re d .

6 . 2 . 3 . 4 . 1 *    B u i l d i n g s  r e q u i r e d  to  c o m p l y wi th  P r o te c ti o n  L e ve l
2  an d  c o n tai n i n g q u a n ti ti e s  o f h i g h -h az ar d  c o n te n ts  e x c e e d i n g

th e  q u an ti ty l i m i ts  s e t fo r th  i n  Tab l e  5 . 3 . 7  s h a l l  b e  u s e d  fo r
m a n u fac tu r i n g ,  p r o c e s s i n g ,  d i s p e n s i n g ,  u s e ,  o r  s to r ag e  o f
h az ar d o u s  m ate r i a l s  an d  n o  o th e r p u r p o s e ,  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 gh t,  a n d  s h al l  b e  wi th o u t b as e m e n ts ,  c r a wl
s p ac e s ,  o r  o th e r  u n d e r-fo o r  s p ac e s .  [ 5 0 0 0 : 3 4 . 3 . 4 . 4 . 1 ]

6 . 2 . 3 . 4 . 2    B u i l d i n g s  th at c o n tai n  h i g h -h a z a r d  l e ve l  2  c o n te n ts
al s o  s h al l  b e  p e r m i tte d  to  c o n ta i n  h i g h -h a z a r d  l e ve l  3  o r  h i gh -
h az ar d  l e ve l  4  c o n te n ts ,  p r o vi d e d  th a t i n c o m p ati b l e  m a te r i al s

a r e  s e p a r ate d  as  o th e r wi s e  r e q u i r e d  b y th e  p r o vi s i o n s  o f th i s
c o d e ,  N F PA 1 ,  an d  NFPA 5000.  [ 5 0 0 0 : 3 4 . 3 . 4 . 4 . 2 ]

6 . 2 . 3 . 4 . 3    T h e  r o o fs  o f b u i l d i n g s  s p e c ife d  i n  6 . 2 . 3 . 4 . 1  s h al l  b e
o f l i gh twe i g h t c o n s tr u c ti o n .

6 . 2 . 3 . 5  Wate r- Re ac ti ve  M ate ri al s .

6 . 2 . 3 . 5 . 1    Ro o m s  o r  ar e a s  c o n ta i n i n g C l as s  2  o r  C l as s  3  wate r-
r e ac ti ve  m ate r i a l s  s h al l  b e  r e s i s tan t to  wate r  p e n e tr ati o n .
[ 5 0 0 0 : 3 4 . 3 . 4 . 5 . 1 ]

6 . 2 . 3 . 5 . 2    P i p i n g fo r  c o n ve yi n g wate r,  o th e r  th an  fr e  p r o te c ‐
ti o n  p i p i n g ,  s h a l l  n o t r o u te  o ve r  o r  th r o u g h  a r e as  c o n tai n i n g

C l a s s  2  o r  C l a s s  3  wate r-r e ac ti ve  m a te r i al s ,  u n l e s s  i s o l ate d  b y
ap p r o ve d  l i q u i d ti g h t c o n s tr u c ti o n .  [ 5 0 0 0 : 3 4 . 3 . 4 . 5 . 2 ]

6 . 2 . 4  P ro te c ti o n  L e ve l  3 .

6 . 2 . 4 . 1  G e n e ral .    B u i l d i n gs ,  o r  p o r ti o n s  th e r e o f,  r e q u i r e d  to
c o m p l y wi th  P r o te c ti o n  L e ve l  3  s h al l  c o m p l y wi th  6 . 2 . 1  an d
6 . 2 . 4 . 2  th r o u g h  6 . 2 . 4 . 7 . 2 .  [ 5 0 0 0 : 3 4 . 3 . 5 . 1 ]

6 . 2 . 4 . 2  E x te ri o r Wal l  Re q u i re d .

6 . 2 . 4 . 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,  r e q u i r e d  to  c o m p l y
wi th  P r o te c ti o n  L e ve l  3  s h al l  b e  l o c ate d  o n  p r o p e r ty s u c h  th at

n o t l e s s  th a n  2 5  p e r c e n t o f th e  p e r i m e te r  wa l l  i s  an  e x te r i o r
wal l .  [ 5 0 0 0 : 3 4 . 3 . 5 . 2 . 1 ]

6 . 2 . 4 . 2 . 2    Ro o m s  u ti l i z e d  fo r  th e  u s e ,  d i s p e n s i n g,  m i x i n g ,  an d
s to r ag e  o f i g n i ti b l e  (fa 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  h avi n g
a fo o r  a r e a o f n o t m o r e  th a n  5 0 0  ft2  ( 4 6 . 5  m 2 )  s h al l  n o t b e
r e q u i r e d  to  b e  l o c ate d  o n  th e  o u te r  p e r i m e te r  o f th e  b u i l d i n g

wh e r e  s u c h  r o o m s  a r e  i n  ac c o r d a n c e  wi th  N F PA 3 0 .
[ 5 0 0 0 : 3 4 . 3 . 5 . 2 . 2 ]

6 . 2 . 4 . 3  M i n i m u m  D i s tan c e  to  P ro p e r ty L i n e s  o r H o ri z o n tal
S e p arati o n .

6 . 2 . 4 . 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,  r e q u i re d  to  c o m p l y
wi th  P r o te c ti o n  L e ve l  3  s h al l  b e  s e t b ac k fr o m  p r o p e r ty l i n e s ,  o r

b e  p r o vi d e d  wi th  a  h o r i z o n tal  s e p a r ati o n  i n  a c c o r d an c e  wi th
7 . 3 . 4 . 2  o f NFPA 5000 a t an y o f th e  fo l l o wi n g  d i s tan c e s :

( 1 ) N o t l e s s  th an  3 0  ft ( 9 . 1  m )  wh e r e  th e  ar e a o f th e  o c c u ‐
p an c y e x c e e d s  1 0 0 0  ft2  ( 9 3  m 2 )  a n d  a d e ta c h e d  b u i l d i n g  i s
n o t r e q u i r e d

( 2 ) N o t l e s s  th an  5 0  ft ( 1 5  m )  wh e r e  a d e ta c h e d  b u i l d i n g i s
r e q u i r e d  b y Ta b l e  5 . 3 . 7

( 3 ) N o t l e s s  th an  th e  d i s tan c e s  r e q u i r e d  b y Ta b l e  3 4 . 3 . 3 . 3  o f
NFPA 5000 fo r  b u i l d i n g s  c o n tai n i n g  m a te r i al s  wi th  e x p l o ‐
s i ve  c h ar a c te r i s ti c s

[ 5 0 0 0 : 3 4 . 3 . 5 . 3 . 1 ]

6 . 2 . 4 . 3 . 2    D i s ta n c e s  s h a l l  b e  m e as u re d  fr o m  th e  wa l l s  e n c l o s i n g
th e  P r o te c ti o n  L e ve l  3  ar e a  to  p r o p e r ty l i n e s ,  i n c l u d i n g  th o s e
o n  a p u b l i c  way,  o r  i n  ac c o r d an c e  wi th  7 . 3 . 4 . 2  o f NFPA 5000 fo r
b u i l d i n g s  o n  th e  s a m e  l o t.  [ 5 0 0 0 : 3 4 . 3 . 5 . 3 . 2 ]

6 . 2 . 4 . 4  D e tac h e d  B u i l d i n g Re q ui re d .

6 . 2 . 4 . 4 . 1 *    B u i l d i n g s  r e q u i r e d  to  c o m p l y wi th  P r o te c ti o n  L e ve l
3  an d  c o n tai n i n g q u a n ti ti e s  o f h i g h -h az ar d  c o n te n ts  e x c e e d i n g
th e  q u an ti ty l i m i ts  s e t fo r th  i n  Tab l e  5 . 3 . 7  s h a l l  b e  u s e d  fo r

m a n u fac tu r i n g ,  p r o c e s s i n g ,  d i s p e n s i n g ,  u s e ,  o r  s to r ag e  o f
h a z a r d o u s  m ate r i a l s  an d  n o  o th e r p u r p o s e ,  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 gh t,  a n d  s h al l  b e  wi th o u t b as e m e n ts ,  c r a wl

s p ac e s ,  o r  o th e r  u n d e r-fo o r  s p ac e s .  [ 5 0 0 0 : 3 4 . 3 . 5 . 4 . 1 ]

6 . 2 . 4 . 4 . 2    B u i l d i n g s  th at c o n tai n  h i g h -h a z a r d  l e ve l  3  c o n te n ts
al s o  s h al l  b e  p e r m i tte d  to  c o n ta i n  h i g h -h a z a r d  l e ve l  2  o r  h i gh -

h a z a r d  l e ve l  4  c o n te n ts ,  p r o vi d e d  th a t i n c o m p ati b l e  m a te r i al s
a r e  s e p a r ate d  as  o th e r wi s e  r e q u i r e d  b y th e  p r o vi s i o n s  o f th i s

c o d e  a n d  N F PA 1 .  [ 5 0 0 0 : 3 4 . 3 . 5 . 4 . 2 ]

6 . 2 . 4 . 5  D e tac h e d  U n p ro te c te d  B ui l d i n g.    Wh e r e  ac c e p tab l e  to
th e  AH J ,  b a s e d  o n  a d e te r m i n ati o n  th at a p r o te c te d  b u i l d i n g  i s
n o t p r ac ti c al  an d  an  as s e s s m e n t o f ac c e p tab l e  r i s k,  s to r ag e

b u i l d i n g s  r e q u i r e d  to  c o m p l y wi th  P r o te c ti o n  L e ve l  3  s h a l l  b e
p e r m i tte d  wi th o u t fr e  p r o te c ti o n  s ys te m s ,  p r o vi d e d  th at th e
fo l l o wi n g  p r o vi s i o n s  a r e  m e t:

( 1 ) T h e  b u i l d i n g,  o r  p o r ti o n s  th e re o f,  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 at l e a s t 2 0 0  ft ( 6 1  m )  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 ag e  o c c u p a n c i e s  o n

th e  s am e  l o t an d  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 .  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  i n
a c c o r d an c e  wi th  6 . 2 . 4 . 5 ( 6 ) ( c ) ,  th e  h o r i z o n tal  s e p ar a ti o n

s h a l l  b e  at l e a s t 1 0 0  ft ( 3 0 . 5  m ) .
( 2 ) T h e  b u i l d i n g,  o r  p o r ti o n s  th e re o f,  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 a s t 1 0 0 0  ft ( 3 0 5  m )  fr o m  e x p o s e d  o c c u ‐
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p an c i e s  o th e r  th an  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 ag e  o c c u p an c i e s  o n  th e  s a m e  l o t an d  fr o m  a n 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 .  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  i n  ac c o r d an c e  wi th
6 . 2 . 4 . 5 ( 6 ) ( c ) ,  th e  h o r i z o n tal  s e p ar a ti o n  s h al l  b e  a t l e as t
5 0 0  ft ( 1 5 0  m ) .

( 3 ) T h e  b u i l d i n g s h al 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.
( 4 ) T h e  b u i l d i n g s h a l l  n o t h a ve  b as e m e n ts ,  c r awl  s p ac e s ,  o r

o th e r  u n d e r-fo o r  a c c e s s i b l e  s p a c e s .
( 5 ) E g r e s s  fr o m  th e  b u i l d i n g  s h a l l  n o t e x c e e d  5 0  p e r c e n t o f

th e  d i s tan c e s  l i s te d  i n  Ta b l e  6 . 2 . 1 . 4 . 1 ,  m e as u r e d  a s
r e q u i r e d  i n  1 1 . 6 . 2  o f NFPA 5000,  an d  i n  c o m p l i an c e  wi th
3 4 . 3 . 2 . 4 . 2  th r o u g h  3 4 . 3 . 2 . 4 . 5  o f NFPA 5000.

( 6 ) T h e  b u i l d i n g  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 th e
fo l l o wi n g :

( a) 3 4 . 3 . 2 . 2  o f NFPA 5000 fo r  b u i l d i n g h e i gh t
( b ) 6 . 2 . 1 . 5  fo r  ve n ti l a ti o n
( c ) 6 . 2 . 1 . 6  fo r  e x p l o s i o n  c o n tr o l
( d ) 6 . 2 . 1 . 8  fo r  s tan d b y an d  e m e r g e n c y p o we r
( e ) 6 . 2 . 1 . 1 0  fo r  fo o r  c o n s tr u c ti o n
( f) 3 4 . 3 . 2 . 1 0  o f NFPA 5000 fo r  u n p r o te c te d  ve r ti c al

o p e n i n g s
( 7 ) S p i l l  c o n tr o l  s h al l  c o m p l y wi th  6 . 2 . 1 . 9 .
( 8 ) S e c o n d a r y c o n ta i n m e n t s h al l  c o m p l y wi th  6 . 2 . 1 . 9 . 3 ,

e x c e p t th a t c o n tai n m e n t fo r  fr e  p r o te c ti o n  wa te r  s h a l l
n o t b e  r e q u i r e d  i f th e  b u i l d i n g i s  n o t p r o vi d e d  wi th  a  fr e
p r o te c ti o n  s p r i n kl e r  s ys te m .

( 9 ) Wh e r e  c r e d i t i s  take n  fo r  p r o te c ti o n  fo r  e x p o s u r e s  i n
ac c o r d an c e  wi th  3 4 . 3 . 5 . 5 ( 1 )  a n d  3 4 . 3 . 5 . 5 ( 2 )  o f
NFPA 5000,  p r o te c ti o n  o f e x p o s u r e s  s h a l l  c o n s i s t o f fr 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 a d j ac e n t to  th e  s to r ‐
ag e  b u i l d i n g th a t i s  p r o vi d e d  b y ( 1 )  a  p u b l i c  fr e  d e p a r t‐
m e n t o r  ( 2 )  a  p r i vate  fr e  b r i ga d e  m ai n ta i n e d  o n  th e
p r o p e r ty ad j ac e n t to  th e  s to r ag e  b u i l d i n g ,  e i th e r  o f wh i c h
s h a l l  b e  c a p a b 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 a d j ac e n t to  th e  s to r a ge  b u i l d i n g .

[ 5 0 0 0 : 3 4 . 3 . 5 . 5 ]

6 . 2 . 4 . 6  Ro o fs .    T h e  r o o fs  o f b u i l d i n g s  s p e c ife d  i n  6 . 2 . 4 . 4 . 1
s h a l l  b e  o f l i gh twe i gh t c o n s tr u c ti o n .

6 . 2 . 4 . 7  Wate r- Re ac ti ve  M ate ri al s .

6 . 2 . 4 . 7 . 1    Ro o m s  o r  a r e as  c o n tai n i n g C l as s  2  o r  C l as s  3  wate r-
r e a c ti ve  m ate r i a l s  s h a l l  b e  r e s i s tan t to  wate r  p e n e tr a ti o n .
[ 5 0 0 0 : 3 4 . 3 . 5 . 7 . 1 ]

6 . 2 . 4 . 7 . 2    P i p i n g fo r  c o n ve yi n g wate r,  o th e r  th a n  fr e  p r o te c ‐
ti o n  p i p i n g ,  s h al l  n o t r o u te  o ve r  o r  th r o u g h  a r e as  c o n tai n i n g

C l a s s  2  o r  C l a s s  3  wate r-r e ac ti ve  m a te r i al s ,  u n l e s s  i s o l ate d  b y
a p p r o ve d  l i q u i d ti g h t c o n s tr u c ti o n .  [ 5 0 0 0 : 3 4 . 3 . 5 . 7 . 2 ]

6 . 2 . 5  P ro te c ti o n  L e ve l  4 .

6 . 2 . 5 . 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,  r e q u i r e d  to  c o m p l y wi th
P r o te c ti o n  L e ve l  4  s h a l l  c o m p l y wi th  6 . 2 . 1 ,  6 . 2 . 5 . 2 ,  an d  6 . 2 . 5 . 3 .
[ 5 0 0 0 : 3 4 . 3 . 6 ]

6 . 2 . 5 . 2  H i gh l y To x i c  S o l i d s  an d  L i q u i d s .    H i g h l y to x i c  s o l i d s
a n d  l i q u i d s  n o t s to r e d  i n  a p p r o ve d  h az ar d o u s  m a te r i al s  s to r a ge

c a b i n e ts  s h al l  b e  i s o l ate d  fr o m  o th e r  h az ar d o u s  m ate r i al s  s to r ‐
a ge  b y a  1 -h o u r  fr e  b ar r i e r.  [ 5 0 0 0 : 3 4 . 3 . 6 . 2 ]

6 . 2 . 5 . 3  G as  Ro o m s .    E x h au s t ve n ti l a ti o n  fo r  ga s  r o o m s  s h a l l  b e
d e s i g n e d  to  o p e r a te  a t a n e g ati ve  p r e s s u r e  i n  r e l ati o n  to  th e

s u r r o u n d i n g a r e as  a n d  s h al l  d i r e c t th e  e x h au s t ve n ti l a ti o n  to  a n
e x h au s t s ys te m .  [ 5 0 0 0 : 3 4 . 3 . 6 . 1 ]

6 . 2 . 6  P ro te c ti o n  L e ve l  5 .    B u i l d i n g s ,  an d  p o r ti o n s  th e r e o f,
r e q u i r e d  to  c o m p l y wi th  P r o te c ti o n  L e ve l  5  s h al l  c o m p l y wi th
NFPA 5000,  N F PA 1 ,  an d  N F PA 3 1 8 .

6 . 2 . 7  O u td o o r S to rage .    O u td o o r  s to r a ge  a r e as  s h a l l  b e  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  o f C h a p te r s  1 1  th r o u gh  2 1 ,

as  ap p l i c a b l e .

6 . 2 . 7 . 1  C l e aran c e  fro m  C o m b u s ti b l e s .    C l e a r an c e  fr o m
c o m b u s ti b l e s  s h al l  c o m p l y wi th  6 . 1 . 1 5 ( 2 ) .

6 . 2 . 7 . 2  We ath e r P ro te c ti o n .    Wh e r e  we ath e r  p r o te c ti o n  i s
p r o vi d e d  fo r  s h e l te r i n g  o u ts i d e  h az ar d o u s  m ate r i a l  s to r a ge  o r

u s e  a r e as ,  s u c h  s to r a ge  o r  u s e  a r e as  s h a l l  b e  c o n s i d e r e d  o u ts i d e
s to r ag e  o r  u s e  ar e as ,  p r o vi d e d  th at al l  o f th e  fo l l o wi n g c o n d i ‐

ti o n s  ar e  m e t:  [ 5 0 0 0 : 3 4 . 2 . 6 ]

( 1 ) T h e  o ve rh e ad  s tr u c tu r e  s h a l l  b e  a p p r o ve d  n o n c o m b u s ti ‐
b l e  c o n s tr u c ti o n  wi th  a m a x i m u m  ar e a o f 1 5 0 0  ft2

( 1 4 0  m 2 )  e x c e p t th at ar e a  i n c r e as e s  b a s e d  o n  l o c ati o n  o r
fr e  p r o te c ti o n  s ys te m s  u n d e r  th e  r e q u i r e m e n ts  o f th e

b u i l d i n g c o d e  s h a l l  b e  al l o we d .
( 2 ) S u p p o r ts  a n d  wal l s  s h a l l  n o t o b s tr u c t m o r e  th a n  o n e  s i d e

o r  m o r e  th a n  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  s to r ag e
a r e a.  [ 5 0 0 0 : 3 4 . 2 . 6 ]

( 3 ) T h e  d i s tan c e  fr o m  th e  s tr u c tu r e  a n d  th e  s tr u c tu r al
s u p p o r ts  to  b u i l d i n g s ,  l o t l i n e s ,  o r  p u b l i c  e g r e s s  to  a

p u b l i c  wa y s h a l l  n o t b e  l e s s  th an  th e  d i s tan c e  r e q u i r e d  b y
C h ap te rs  1 1  th r o u g h  2 1  fo r  a n  o u ts i d e  h az ar d o u s  m a te ‐

r i al  s to r ag e  a r e a wi th o u t we ath e r  p r o te c ti o n .
( 4 ) We ath e r- p r o te c ti o n  s tr u c tu r e s  c o n tai n i n g  s to r a ge  o f

e x p l o s i ve  o r  d e to n ab l e  m a te r i al s  s h a l l  b e  c o n s i d e r e d
i n d o o r  s to r ag e .

6 . 2 . 7 . 3  S e c o n d ar y C o n tai n m e n t.

6 . 2 . 7 . 3 . 1  G e n e ral .    Wh e r e  s e c o n d ar y c o n tai n m e n t i s  r e q u i r e d ,
i t s h al l  b e  i n  ac c o r d an c e  wi th  6 . 2 . 1 . 9 . 3 .

6 . 2 . 7 . 3 . 2  Wh e re  Re q u i re d .    Wh e r e  r e q u i r e d  b y Tab l e  6 . 2 . 7 . 3 . 2 ,
o u td o o r  s to r ag e  ar e as  u s e d  fo r  h a z a r d o u s  m ate r i a l s  s o l i d s  o r
l i q u i d s  s h a l l  b e  p r o vi d e d  wi th  s e c o n d a r y c o n tai n m e n t i n

ac c o r d an c e  wi th  6 . 2 . 1 . 9 . 3 .

6 . 2 . 7 . 3 . 3  C o n tai n m e n t P al l e ts .    Wh e r e  u s e d  a s  a s u b s ti tu te  fo r
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 ta i n m e n t fo r  o u td o o r  s to r ag e  i n

a c c o r d an c e  wi th  6 . 2 . 1 . 9 . 1 ,  c o n tai n m e n t p al l e ts  s h a l l  c o m p l y
wi th  th e  fo l l o wi n g :

( 1 ) A l i q u i d ti g h t s u m p  a c c e s s i b l e  fo r  vi s u al  i n s p e c ti o n  s h a l l
b e  p r o vi d e d .

( 2 ) T h e  s u m p  s h a l l  b e  d e s i g n e d  to  c o n tai n  n o t l e s s  th an
6 6  ga l  ( 2 4 9 . 8  L ) .

( 3 ) E x p o s e d  s u r fac e s  s h al l  b e  c o m p a ti b l e  wi th  th e  m a te r i al
s to r e d .

( 4 ) C o n ta i n m e n t p al l e ts  s h al l  b e  p r o te c te d  to  p r e ve n t c o l l e c ‐
ti o n  o f ra i n wa te r  wi th i n  th e  s u m p .

6 . 3  Re q u i re m e n ts  fo r U s e ,  D i s p e n s i n g,  an d  H an d l i n g o f
H az ard o us  M ate ri al s  i n  Am o u n ts  E x c e e d i n g M ax i m u m  Al l o wa‐

b l e  Q uan ti ti e s .

6 . 3 . 1 *  G e n e ral .    T h e  fo l l o wi n g  s h al l  ap p l y to  ag gr e g ate  q u an ti ‐
ti e s  o f h a z a r d o u s  m ate r i al s  u s e d ,  d i s p e n s e d ,  o r  h an d l e d :

( 1 ) Wh e r e  th e  a gg r e ga te  q u an ti ty o f h az ar d o u s  m a te r i al s
u s e d ,  d i s p e n s e d ,  o r  h an d l e d  e x c e e d s  th e  M AQ,  th e
r e q u i r e m e n ts  s e t fo r th  i n  S e c ti o n  6 . 3  s h a l l  a p p l y,  e x c e p t

a s  s p e c ife d  i n  6 . 3 . 1 . 1 .
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( 2 ) Wh e r e  th e  a gg r e g ate  q u an ti ty o f h az ar d o u s  m ate r i al s
u s e d ,  d i s p e n s e d ,  o r  h a n d l e d  d o e s  n o t e x c e e d  th e  M AQ,
S e c ti o n  6 . 3  s h al l  n o t a p p l y.

6 . 3 . 1 . 1  U s e s  N o t Re q u i re d  to  C o m p l y.    T h e  fo l l o wi n g u s e
c o n d i ti o n s  s h al l  n o t b e  r e q u i r e d  to  c o m p l y wi th  S e c ti o n  6 . 3 :

( 1 ) C o r r o s i ve s  u s e d  i n  s ta ti o n ar y l e a d –a c i d  b atte r y s ys te m s
u s e d  fo r  s ta n d b y p o we r,  e m e r g e n c y p o we r,  o r  u n i n te r r u p ‐
te d  p o we r  s u p p l y c o m p l yi n g wi th  C h a p te r  5 2  o f N F PA 1

( 2 ) Ap p l i c ati o n  an d  r e l e a s e  o f p e s ti c i d e  p r o d u c ts  a n d  m ate r i ‐
a l s  i n te n d e d  fo r  u s e  i n  we e d  ab ate m e n t,  e r o s i o n  c o n tr o l ,
s o i l  am e n d m e n t o r  s i m i l ar  a p p l i c a ti o n s ,  wh e r e  ap p l i e d  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  an d
l ab e l  d i r e c ti o n s

6 . 3 . 1 . 2  L i m i t C o n tro l s .

6 . 3 . 1 . 2 . 1  G e n e ral .    L i m i t c o n tr o l s  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  6 . 3 . 1 . 2 . 1  th r o u g h  6 . 3 . 1 . 2 . 4 . 2 .

6 . 3 . 1 . 2 . 2  Te m p e ratu re  C o n tro l .    P r o c e s s  ta n ks  a n d  e q u i p m e n t,
wh i c h  i n vo l ve  te m p e r atu r e  c o n tr o l  o f th e  m a te r i al  to  p r e ve n t a
h a z a r d o u s  r e ac ti o n ,  s h al l  b e  p r o vi d e d  wi th  l i m i t c o n tr o l s  to
m a i n tai n  th e  te m p e r a tu r e  wi th i n  a s afe  r an g e .

Δ Tab l e  6 . 2 . 7 . 3 . 2  Re q u i re d  S e c o n d ar y C o n tai n m e n t —
H az ard o us  M ate ri al s  S o l i d s  an d  L i q ui d s  S to rage

  O u td o o r S to rage

M ate ri al C l as s S o l i d s L i q u i d s

P h ys i c al  H az ard  M ate ri al s

F l a m m a b l e  s o l i d s N R N A

O r g an i c  p e r o x i d e  
l i q u i d s

I N R N R

I I N R N R
I I I N R N R

I V N R N R

O x i d i z e r  l i q u i d s 4 N R N R
3 N R N R
2 N R N R

P yro p h o r i c  l i q u i d s N R R

U n s ta b l e  ( r e ac ti ve )  
l i q u i d s

4 R R

3 R R
2 R R
1 N R N R

Wate r  r e a c ti ve  l i q u i d s 3 R R
2 R R
1 N R N R

H e al th  H az ard  M ate ri al s

C o r r o s i ve  l i q u i d s N R R

H i gh l y to x i c  l i q u i d s R R

To x i c  l i q u i d s R R

N R:  N o t r e q u i r e d .  N A:  N o t ap p l i c a b l e .  R:  Re q u i r e d .

6 . 3 . 1 . 2 . 3  P re s s u re  C o n tro l .

6 . 3 . 1 . 2 . 3 . 1    S ta ti o n ar y tan ks  a n d  e q u i p m e n t c o n tai n i n g  h az ar d ‐
o u s  m ate r i al s  l i q u i d s  th a t c an  g e n e r ate  p r e s s u r e s  e x c e e d i n g
d e s i g n  l i m i ts  d u e  to  e x p o s u r e  fr e s  o r  i n te r n al  r e ac ti o n  s h a l l
h ave  a fo r m  o f c o n s tr u c ti o n  o r  o th e r  ap p r o ve d  m e an s  th at
r e l i e ve s  e x c e s s i ve  i n te r n a l  p r e s s u r e .

6 . 3 . 1 . 2 . 3 . 2    T h e  m e a n s  o f p r e s s u r e  r e l i e f s h al l  ve n t to  a n
ap p r o ve d  l o c a ti o n .

6 . 3 . 1 . 2 . 3 . 3    Wh e r e  r e q u i r e d  b y C h ap te r  2 1 ,  th e  m e an s  o f p r e s ‐
s u r e  r e l i e f s h a l l  ve n t to  a n  e x h au s t s c r u b b e r  o r  tr e a tm e n t
s ys te m .

6 . 3 . 1 . 2 . 4  L i q u i d  L e ve l .

6 . 3 . 1 . 2 . 4 . 1  H i gh  L e ve l .    O p e n  tan ks  i n  wh i c h  h a z a r d o u s  m a te ‐
ri al s  ar e  u s e d  s h al l  b e  e q u i p p e d  wi th  a  l i q u i d  l e ve l  l i m i t c o n tr o l
o r  o th e r  m e a n s  to  p r e ve n t o ve rfl l i n g  o f th e  tan k.

6 . 3 . 1 . 2 . 4 . 2  L o w L e ve l .    O p e n  ta n ks  a n d  c o n tai n e r s  i n  wh i c h
h az ar d o u s  m ate r i a l s  ar e  h e ate d  s h al l  b e  e q u i p p e d  wi th
ap p r o ve d  a u to m a ti c  s h u to ff c o n tr o l s ,  wh i c h  wi l l  s e n s e  l o w
l i q u i d  l e ve l s  an d  s h u t o ff th e  s o u r c e  o f h e a t.

6 . 3 . 1 . 3  S tan d b y an d  E m e rge n c y P o we r.    Wh e r e  m e c h a n i c al
ve n ti l a ti o n ,  tr e atm e n t s ys te m s ,  te m p e r a tu r e  c o n tr o l ,  al a r m ,
d e te c ti o n ,  o r  o th e r  e l e c tr i c a l l y o p e r a te d  s afe ty s ys te m s  a r e
r e q u i r e d  b y th i s  c o d e ,  N F PA 1 ,  o r  NFPA 5000,  s u c h  s ys te m s  s h al l
b e  p r o vi d e d  wi th  s tan d b y p o we r  o r  e m e r ge n c y p o we r  a s
re q u i r e d  b y 6 . 3 . 1 . 3 .  [ 5 0 0 0 : 3 4 . 3 . 2 . 7 . 1 ]

6 . 3 . 1 . 3 . 1    S ta n d b y p o we r  fo r  m e c h an i c a l  ve n ti l a ti o n ,  e x h a u s t
tr e atm e n t,  an d  te m p e r a tu r e  c o n tr o l  s ys te m s  s h a l l  n o t b e
r e q u i r e d  wh e r e  s u c h  s ys te m s  ar e  e n gi n e e r e d  an d  ap p r o ve d  a s
fa i l -s a fe .  [ 5 0 0 0 : 3 4 . 3 . 2 . 7 . 2 ]

6 . 3 . 1 . 3 . 2    T h e  s e c o n d a r y s o u r c e  o f p o we r  s h al l  b e  an  ap p r o ve d
m e a n s  o f l e g al l y r e q u i r e d  s ta n d b y p o we r  i n  ac c o r d a n c e  wi th
NFPA 70,  e x c e p t fo r  a r e as  c o n ta i n i n g  h i g h l y to x i c  o r  to x i c
ga s e s ,  wh e r e  a l e ga l l y r e q u i r e d  e m e r g e n c y p o we r  s ys te m  i n
ac c o r d an c e  wi th  C h a p te r  5 2  o f NFPA 5000 a n d  N F PA 5 5  s h a l l
b e  p r o vi d e d  to  o p e r a te  s a fe ty s ys te m s  r e q u i r e d  b y th i s  c o d e ,
N F PA 1 ,  a n d  NFPA 5000.  [ 5 0 0 0 : 3 4 . 3 . 2 . 7 . 3 ]

6 . 3 . 1 . 4  S p i l l  C o n tro l  an d  S e c o n d ar y C o n tai n m e n t fo r H az ard ‐
o u s  M ate ri al s  L i q u i d s .

6 . 3 . 1 . 4 . 1  S p i l l  C o n tro l .    Wh e r e  s p i l l  c o n tr o l  i s  s p e c ifc al l y
r e q u i r e d  i n  6 . 3 . 2  o r  6 . 3 . 3 ,  s u c h  s ys te m s  s h a l l  b e  i n  ac c o r d a n c e
wi th  6 . 3 . 1 . 4 . 1 . 1  th r o u gh  6 . 3 . 1 . 4 . 1 . 3 .

6 . 3 . 1 . 4 . 1 . 1  G e n e ral .    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 ,  fo o rs  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 g h t s l o p e d  o r  r e c e s s e d  fo o r s  i n  i n d o o r  l o c ati 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

( 2 ) L i q u i d ti gh t fo o r s  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
( 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 ]

6 . 3 . 1 . 4 . 1 . 2    E x c e p t fo r  s u r fac i n g,  th e  fo o r s ,  s i l l s ,  d i ke s ,  s u m p s ,
an d  c o l l e c ti o n  s ys te m s  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 a te r i al ,  a n d  th e  l i q u i d ti g h t s e a l  s h al l  b e  c o m p ati b l e  wi th  th e
m a te r i al  s to r e d .  [ 5 0 0 0 : 3 4 . 3 . 2 . 8 . 2 . 3 ]
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6 . 3 . 1 . 4 . 1 . 3    Wh e r e  l i q u i d ti g h t s i l l s  o r  d i ke s  a r e  p r o vi d e d ,  th e y
s h a l l  n o t b e  r e q u i r e d  at p e r i m e te r  o p e n i n g s  th at a r e  p r o vi d e d
wi th  a n  o p e n - gr a te  tr e n c h  ac r o s s  th e  o p e n i n g th a t c o n n e c ts  to
an  ap p r o ve d  c o l l e c ti o n  s ys te m .  [ 5 0 0 0 : 3 4 . 3 . 2 . 8 . 2 . 4 ]

6 . 3 . 1 . 4 . 2  S e c o n d ar y C o n tai n m e n t.    Wh e r e  s e c o n d a r y c o n tai n ‐
m e n t i s  s p e c ifc a l l y r e q u i r e d  i n  6 . 3 . 2  o r  6 . 3 . 3 ,  s u c h  s ys te m s  s h a l l
b e  i n  a c c o r d an c e  wi th  6 . 3 . 1 . 4 . 2 . 1  th r o u gh  6 . 3 . 1 . 4 . 2 . 1 0 .

6 . 3 . 1 . 4 . 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,  c o n tai n i n g  o n l y
h az ar d o u s  m a te r i al s  i n  l i s te d  s e c o n d ar y c o n tai n m e n t tan ks  o r
s ys te m s  s h al l  n o t b e  r e q u i r e d  to  c o m p l y wi th  6 . 3 . 1 . 4 . 2 .
[ 5 0 0 0 : 3 4 . 3 . 2 . 8 . 3 . 2 ]

6 . 3 . 1 . 4 . 2 . 2    S e c o n d ar y c o n ta i n m e n t s h a l l  b e  a c h i e ve d  b y m e a n s
o f d r ai n a ge  c o n tr o l  wh e r e  r e q u i r e d  b y N F PA 3 0 .
[ 5 0 0 0 : 3 4 . 3 . 2 . 8 . 3 . 4 ]

6 . 3 . 1 . 4 . 2 . 3    T h e  b u i l d i n g,  r o o m ,  o r  ar e a  s h al l  c o n tai n  o r  d r ai n
th e  h az ar d o u s  m a te r i al s  a n d  fr e  p r o te c ti o n  wate r  th r o u gh  th e
u s e  o f 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 g h t s l o p e d  o r  r e c e s s e d  fo o r s  i n  i n d o o r  l o c a ti 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 fo o r s  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 ) D r ai n ag e  s ys te m s  l e ad i n g to  an  a p p r o ve d  l o c a ti o n

[ 5 0 0 0 : 3 4 . 3 . 2 . 8 . 3 . 5 ]

6 . 3 . 1 . 4 . 2 . 4    Wh e r e  i n c o m p a ti b l e  m ate r i a l s  ar e  p r e s e n t i n  o p e n
c o n tai n e r s  o r  s ys te m s ,  s u c h  m a te r i al s  s h a l l  b e  s e p a r ate d  fr o m
e ac h  o th e r  i n  th e  s e c o n d ar y c o n tai n m e n t s ys te m .
[ 5 0 0 0 : 3 4 . 3 . 2 . 8 . 3 . 6 ]

6 . 3 . 1 . 4 . 2 . 5    S e c o n d ar y c o n tai n m e n t fo r  i n d o o r  s to r ag e  ar e a s
s h a l l  b e  d e s i g n e d  to  c o n tai n  a  s p i l l  fr o m  th e  l a r ge s t ve s s e l  p l u s
th e  d e s i g n  fo w vo l u m e  o f fr e  p r o te c ti o n  wate r  c al c u l ate d  to
d i s c h ar g e  fr o m  th e  fr e -e x ti n g u i s h i n g  s ys te m  o ve r  th e  m i n i ‐
m u m  r e q u i r e d  s ys te m  d e s i gn  a r e a,  o r  ar e a  o f th e  r o o m  o r  ar e a
i n  wh i c h  th e  s to r a ge  i s  l o c ate d ,  wh i c h e ve r  i s  s m a l l e r,  fo r  a
p e r i o d  o f 2 0  m i n u te s .  [ 5 0 0 0 : 3 4 . 3 . 2 . 8 . 3 . 7 ]

6 . 3 . 1 . 4 . 2 . 6    A m o n i to r i n g m e th o d  s h al l  b e  p r o vi d e d  to  d e te c t
h az ar d o u s  m a te r i al s  i n  th e  s e c o n d ar y c o n tai n m e n t s ys te m .
[ 5 0 0 0 : 3 4 . 3 . 2 . 8 . 3 . 8 ]

6 . 3 . 1 . 4 . 2 . 7    T h e  m o n i to r i n g m e th o d  s h al l  b e  p e r m i tte d  to  b e
vi s u al  i n s p e c ti o n  o f th e  p r i m ar y o r  s e c o n d ar y c o n tai n m e n t,  o r
o th e r  ap p r o ve d  m e a n s .  [ 5 0 0 0 : 3 4 . 3 . 2 . 8 . 3 . 9 ]

6 . 3 . 1 . 4 . 2 . 8    Wh e r e  s e c o n d a r y c o n ta i n m e n t i s  s u b j e c t to  th e
i n tr u s i o n  o f wa te r,  a m o n i to r i n g  m e th o d  fo r  d e te c ti n g  wa te r
s h a l l  b e  p r o vi d e d .  [ 5 0 0 0 : 3 4 . 3 . 2 . 8 . 3 . 1 0 ]

6 . 3 . 1 . 4 . 2 . 9    Wh e r e  m o n i to r i n g  d e vi c e s  a r e  p r o vi d e d ,  th e y s h a l l
b e  c o n n e c te d  to  d i s ti n c t vi s u a l  o r  a u d i b l e  al ar m s .
[ 5 0 0 0 : 3 4 . 3 . 2 . 8 . 3 . 1 1 ]

6 . 3 . 1 . 4 . 2 . 1 0    Wh e r e  r e m o te  c o n tai n m e n t s ys te m s  ar e  p r o vi d e d ,
d r ai n ag e  s ys te m s  s h al l  b e  i n  ac c o r d an c e  wi th  th e  Uniform
Mechanical Code,  a n d  th e  fo l l o wi n g  p r o vi s i o n s  a l s o  s h a l l  b e  m e t:

( 1 ) T h e  s l o p e  o f fo o r s  i n  i n d o o r  l o c ati o n s  to  d r ai n s  o r  s i m i ‐
l ar  ar e as  i n  o u td o o r  l o c ati o n s  s h a l l  b e  n o t l e s s  th an

1  p e r c e n t.
( 2 ) D r ai n s  fr o m  i n d o o r  s to r a ge  ar e a s  s h al l  b e  s i z e d  to  c ar r y

th e  vo l u m e  o f th e  fr e  p r o te c ti o n  wate r,  as  d e te r m i n e d  b y
th e  d e s i gn  d e n s i ty d i s c h ar g e d  fr o m  th e  au to m ati c  fr e -

e x ti n g u i s h i n g s ys te m  o ve r  th e  m i n i m u m  r e q u i r e d  s ys te m
d e s i g n  a r e a,  o r  a r e a o f th e  r o o m  o r  ar e a  i n  wh i c h  th e  s to r ‐
ag e  i s  l o c a te d ,  wh i c h e ve r  i s  s m al l e r.

( 3 ) M ate r i a l s  o f c o n s tr u c ti o n  fo r  d r a i n a ge  s ys te m s  s h a l l  b e
c o m p a ti b l e  wi th  th e  m ate r i a l s  s to r e d .

( 4 ) S e p ar ate  d r ai n ag e  s ys te m s  s h a l l  b e  p r o vi d e d  to  avo i d
m i x i n g i n c o m p a ti b l e  m ate r i al s  wh e r e  s u c h  m a te r i al s  ar e
p r e s e n t i n  a n  o p e n -u s e  c o n d i ti o n .

( 5 ) D r ai n s  s h al l  te r m i n a te  i n  a n  a p p r o ve d  l o c ati o n  away fr o m
b u i l d i n g s ,  val ve s ,  m e an s  o f e g r e s s ,  fr e  ac c e s s  r o ad ways ,
ad j o i n i n g p r o p e r ty,  a n d  s to r m  d r ai n s .

6 . 3 . 1 . 5  L i gh ti n g.    L i g h ti n g b y n a tu r al  o r  a r tifc i al  m e an s  s h a l l
b e  p r o vi d e d ,  a n d  a r tifc i al  l i gh ti n g ,  wh e r e  p r o vi d e d ,  s h al l  b e  i n
ac c o r d an c e  wi th  n ati o n al l y r e c o g n i z e d  s ta n d a r d s .

6 . 3 . 1 . 6  S ys te m  D e s i gn .

6 . 3 . 1 . 6 . 1    S ys te m s  s h al l  b e  s u i ta b l e  fo r  th e  u s e  i n te n d e d  an d
s h a l l  b e  d e s i gn e d  b y p e r s o n s  c o m p e te n t i n  s u c h  d e s i gn .

6 . 3 . 1 . 6 . 2    Wh e r e  n ati o n a l l y r e c o g n i z e d  g o o d  p r ac ti c e s  o r  s tan d ‐
ar d s  h ave  b e e n  e s tab l i s h e d  fo r  th e  p r o c e s s e s  e m p l o ye d ,  th e y

s h a l l  b e  fo l l o we d  i n  th e  d e s i g n .

6 . 3 . 1 . 6 . 3    C o n tr o l s  s h al l  b e  d e s i g n e d  to  p r e ve n t m a te r i al s  fr o m
e n te r i n g  o r  l e avi n g  p r o c e s s  o r  r e a c ti o n  s ys te m s  a t o th e r  th an

th e  i n te n d e d  ti m e ,  r ate ,  o r  p ath .

6 . 3 . 1 . 6 . 4    Wh e r e  a u to m a ti c  c o n tr o l s  ar e  p r o vi d e d ,  th e y s h al l  b e
d e s i g n e d  to  b e  fa i l -s afe .

6 . 3 . 1 . 7  L i q u i d  Tran s fe r.

6 . 3 . 1 . 7 . 1    Ap p r o ve d  c o n ta i n e r s  s h a l l  b e  u s e d  wh e r e  l i q u i d s  ar e
d i s p e n s e d  fr o m  c o n tai n e r s .

6 . 3 . 1 . 7 . 2    L i q u i d s  h a vi n g a  h a z a r d  r an ki n g  o f 3  wh e n  e x c e e d ‐
i n g  5 . 3  g al  ( 2 0  L ) ,  o r  l i q u i d s  h a vi n g a h a z a r d  r an ki n g  o f 4  wh e n
e x c e e d i n g 1 . 1  ga l  ( 4  L ) ,  s h al l  b e  tr an s fe r 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 ) F r o m  s afe ty c an s
( 2 ) T h r o u g h  an  ap p r o ve d  c l o s e d -p i p i n g s ys te m
( 3 ) F r o m  c o n tai n e r s  o r  ta n ks  b y an  ap p r o ve d  p u m p  ta ki n g

s u c ti o n  th r o u g h  an  o p e n i n g i n  th e  to p  o f th e  c o n tai n e r
o r  tan k

( 4 ) F o r  o th e r  th a n  h i gh l y to x i c  l i q u i d s ,  fr o m  c o n tai n e r s  o r
ta n ks  b y g r avi ty th r o u g h  a n  a p p r o ve d  s e l f- c l o s i n g o r

a u to m a ti c -c l o s i n g  va l ve  wh e r e  th e  c o n tai n e r  o r  tan k an d
d i s p e n s i n g o p e r ati o n s  ar e  p r o vi d e d  wi th  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 ta i n m e n t c o m p l yi n g wi th  6 . 3 . 1 . 4 . 1  th r o u g h
6 . 3 . 1 . 4 . 2 . 1 0

( 5 ) B y th e  u s e  o f ap p r o ve d  e n gi n e e r e d  l i q u i d  tr an s fe r  s ys te m s

6 . 3 . 1 . 8  S u p e r vi s i o n  o f Al ar m ,  D e te c ti o n ,  an d  Auto m ati c  Fi re -
E x ti n gu i s h i n g S ys te m s .    Al ar m ,  d e te c ti o n ,  an d  a u to m a ti c  fr e -
e x ti n g u i s h i n g s ys te m s  r e q u i r e d  b y S e c ti o n  6 . 3  s h a l l  b e
s u p e r vi s e d  b y a n  ap p r o ve d  c e n tr al ,  p r o p r i e ta r y,  o r  r e m o te

s tati o n  s e r vi c e  o r  s h al l  i n i ti a te  an  au d i b l e  a n d  vi s u al  s i gn a l  at a
c o n s ta n tl y a tte n d e d  o n -s i te  l o c ati o n .

6 . 3 . 2  I n d o o r D i s p e n s i n g an d  U s e .

6 . 3 . 2 . 1  G e n e ral  I n d o o r Re q ui re m e n ts .

6 . 3 . 2 . 1 . 1  Fi re  P ro te c ti o n  S ys te m s .

6 . 3 . 2 . 1 . 1 . 1  G e n e ral .    I n d o o r  d i s p e n s i n g a n d  u s e  a r e as  s h al l  b e
p r o vi d e d  wi th  ap p r o ve d  fr e  p r o te c ti o n  s ys te m s  i n  ac c o r d a n c e
wi th  6 . 2 . 1 . 1 .
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6 . 3 . 2 . 1 . 1 . 2  Fi re - E x ti n gui s h i n g S ys te m  fo r L ab o rato r y Fum e
H o o d s  an d  S p ray B o o th s .    I n  ad d i ti o n  to  th e  r e q u i r e m e n ts  o f
6 . 2 . 1 . 1 ,  l a b o r a to r y fu m e  h o o d s  a n d  s p r a y b o o th s  wh e r e  fam m a‐
b l e  m a te r i al s  a r e  d i s p e n s e d  o r  u s e d  s h al l  b e  p r o te c te d  b y a n
au to m a ti c  fr e - e x ti n g u i s h i n g s ys te m .

6 . 3 . 2 . 1 . 2  P ro te c ti o n  L e ve l  1  th ro ugh  P ro te c ti o n  L e ve l  4 .
B u i l d i n gs  a n d  s tr u c tu r e s  r e q u i r e d  to  c o m p l y wi th  P r o te c ti o n
L e ve l  1 ,  P r o te c ti o n  L e ve l  2 ,  P r o te c ti o n  L e ve l  3 ,  o r  P r o te c ti o n
L e ve l  4  c o n tr o l 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  th e
s p e c ifc  p r o te c ti o n  l e ve l  c o n tr o l s  o f S e c ti o n  6 . 2  an d  th e  r e q u i r e ‐
m e n ts  o f NFPA 5000.

6 . 3 . 2 . 1 . 2 . 1  B u i l d i n g H e i gh t E x c e p ti o n .    T h e  h e i g h t o f a  o n e -
s to r y b u i l d i n g,  o r  p o r ti o n  th e r e o f,  c o n ta i n i n g  o n l y ta n ks  o r
i n d u s tr i al  p r o c e s s  e q u i p m e n t s h al l  n o t b e  l i m i te d  b a s e d  o n  th e
typ e  o f c o n s tr u c ti o n .  [ 5 0 0 0 : 3 4 . 3 . 2 . 2 ]

6 . 3 . 2 . 1 . 2 . 2  S e p arati o n  o f O c c up an c i e s  H avi n g H i gh  H az ard s .
T h e  s e p ar ati o n  o f a r e as  c o n ta i n i n g  h i g h -h az ar d  c o n te n ts  fr o m
e ac h  o th e r  an d  fr o m  o th e r  u s e  ar e a s  s h al l  b e  a s  r e q u i r e d  b y
Tab l e  6 . 2 . 1 . 3  a n d  s h al l  n o t b e  p e r m i tte d  to  b e  r e d u c e d  wi th  th e
i n s ta l l ati o n  o f fr e  p r o te c ti o n  s ys te m s  a s  r e q u i r e d  b y 6 . 3 . 2 . 1 . 1 .
[ 5 0 0 0 : 3 4 . 3 . 2 . 3 ]

6 . 3 . 2 . 1 . 2 . 3  E gre s s .    E g r e s s  fr o m  ar e a s  r e q u i r e d  to  c o m p l y wi th
P r o te c ti o n  L e ve l  1 ,  P r o te c ti o n  L e ve l  2 ,  P r o te c ti o n  L e ve l  3 ,  o r
P r o te c ti o n  L e ve l  4  s h a l l  c o m p l y wi th  6 . 2 . 1 . 4  an d  C h ap te r  1 4  o f
N F PA 1 .

6 . 3 . 2 . 1 . 3  Ve n ti l ati o n .

6 . 3 . 2 . 1 . 3 . 1  G e n e ral .    I n d o o r  d i s p e n s i n g  an d  u s e  ar e a s  s h a l l  b e
p r o vi d e d  wi th  e x h a u s t ve n ti l a ti o n  i n  ac c o r d an c e  wi th  6 . 2 . 1 . 5 .
[ 5 0 0 0 : 3 4 . 3 . 2 . 5 ]

6 . 3 . 2 . 1 . 3 . 2  E x c e p ti o n s  to  Ve n ti l ati o n  Re q ui re m e n t.    E x h a u s t
ve n ti l ati o n  r e q u i r e d  b y 6 . 3 . 2 . 1 . 3 . 1  s h a l 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 a n d  u s e  o f fam m ab l e  s o l i d s  o th e r  th a n  th o s e  wi th
fn e l y d i vi d e d  p a r ti c l e s .

6 . 3 . 2 . 1 . 3 . 3  S tan d b y an d  E m e rge n c y P o we r.    S tan d b y o r  e m e r ‐
ge n c y p o we r  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  6 . 2 . 1 . 8 .

6 . 3 . 2 . 1 . 4  E x p l o s i o n  C o n tro l .

6 . 3 . 2 . 1 . 4 . 1  G e n e ral .    E x p l o s i o n  c o n tr o l  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 . 2 . 1 . 6  wh e r e  an  e x p l o s i ve  e n vi r o n m e n t c a n
o c c u r  b e c au s e  o f th e  c h ar a c te r i s ti c s  o r  n atu r e  o f th e  h az ar d o u s
m a te r i al s  d i s p e n s e d  o r  u s e d ,  o r  as  a r e s u l t o f th e  d i s p e n s i n g  o r
u s e  p r o c e s s ,  u n l e s s  p r o c e s s  ve s s e l s  c o m p l y wi th  6 . 3 . 2 . 1 . 4 . 2 .

6 . 3 . 2 . 1 . 4 . 2  P ro c e s s  Ve s s e l s .    Ad d i ti o n al  e x p l o s i o n  c o n tr o l  s h a l l
n o t b e  r e q u i r e d  fo r  m a te r i al s  an d  p r o c e s s e s  th a t ar e  l o c a te d  i n
p r o c e s s  ve s s e l s  d e s i g n e d  to  fu l l y c o n tai n  o r  ve n t th e  wo r s t- c a s e
e x p l o s i o n  an ti c i p ate d  wi th i n  th e  ve s s e l  u n d e r  p r o c e s s  c o n d i ‐
ti o n s  c o n s i d e r i n g  th e  m o s t l i ke l y fai l u r e .  Wh e n  d efa gr a ti o n
ve n ti n g  fr o m  p r o c e s s  ve s s e l s  i s  p r o vi d e d ,  th e  d i s c h ar g e  fr o m
ve n ti n g  s ys te m s  s h al l  b e  i n  ac c o r d an c e  wi th  N F PA 6 8  an d
ar r an g e d  s o  th a t o ve r p r e s s u r e s  p r o d u c e d  wi l l  n o t e n d an g e r
p e r s o n n e l  o r  d am ag e  th e  b u i l d i n g,  s tr u c tu r e ,  o r  s u r r o u n d i n g
b u i l d i n g s  o r  s tr u c tu r e s  i n  wh i c h  th e  p r o c e s s  i s  l o c a te d .

6 . 3 . 2 . 2  I n d o o r — O p e n  S ys te m s .

6 . 3 . 2 . 2 . 1  G e n e ral .    D i s p e n s i n g an d  u s e  o f h a z a r d o u s  m ate r i al s
i n  o p e n  c o n ta i n e r s  o r  s ys te m s  i n  a m o u n ts  e x c e e d i n g th e  M AQ
s p e c ife d  i n  S e c ti o n  5 . 2  s h al l  b e  i n  a c c o r d an c e  wi th  6 . 3 . 2 . 2 . 2
th r o u g h  6 . 3 . 2 . 2 . 4 . 2 .

6 . 3 . 2 . 2 . 2  Ve n ti l ati o n .    I n  a d d i ti o n  to  th e  r e q u i r e m e n ts  o f
6 . 3 . 2 . 1 . 3 ,  wh e r e  l i q u i d s  o r  s o l i d s  h avi n g  a  h e a l th ,  i n s tab i l i ty,  o r
fam m ab i l i ty h a z a r d  r an ki n g  o f C l as s  3  o r  C l as s  4  i n  ac c o r d a n c e

wi th  N F PA 7 0 4  ar e  d i s p e n s e d  o r  u s e d ,  m e c h an i c al  e x h a u s t
ve n ti l ati o n  s h a l l  b e  p r o vi d e d  to  c a p tu r e  fu m e s ,  m i s ts ,  o r  va p o r s

a t th e  p o i n t o f g e n e r ati o n ,  u n l e s s  s u c h  l i q u i d s  o r  s o l i d s  c an  b e
d e m o n s tr ate d  a s  n o t c r e a ti n g h ar m fu l  fu m e s ,  m i s ts ,  o r  vap o r s .

6 . 3 . 2 . 2 . 3  Fl o o r C o n s tr uc ti o n .    E x c e p t fo r  s u r fa c i n g ,  fo o r s  o f
ar e as  wh e r e  l i q u i d  o r  s o l i d  h az ar d o u s  m ate r i a l s  ar e  d i s p e n s e d
o r  u s e d  i n  o p e n  s ys te m s  s h a l l  b e  o f n o n c o m b u s ti b l e ,  l i q u i d ti g h t

c o n s tr u c ti o n .

6 . 3 . 2 . 2 . 4  S p i l l  C o n tro l  an d  S e c o n d ar y C o n tai n m e n t fo r
H az ard o us  M ate ri al s  L i q u i d s .

6 . 3 . 2 . 2 . 4 . 1  S p i l l  C o n tro l .    B u i l d i n gs ,  o r  p o r ti o n s  th e r e o f,  u s e d
fo r  an y o f th e  fo l l o wi n g  s h al l  b e  p r o vi d e d  wi th  s p i l l  c o n tr o l  i n
ac c o r d an c e  wi th  6 . 3 . 1 . 4 . 1  to  p r e ve n t th e  fo w o f l i q u i d s  to

a d j o i n i n g ar e a s :

( 1 ) D i s p e n s i n g  o f h az ar d o u s  m ate r i a l s  l i q u i d s  i n to  ve s s e l s
e x c e e d i n g a  1 . 1  g al  ( 4  L )  c a p a c i ty

( 2 ) O p e n  u s e  o f h az ar d o u s  m ate r i al s  l i q u i d s  i n  ve s s e l s  o r
s ys te m s  e x c e e d i n g  a  5 . 3  g al  ( 2 0  L )  c a p ac i ty

6 . 3 . 2 . 2 . 4 . 2  S e c o n d ar y C o n tai n m e n t.

( A)    Wh e r e  r e q u i r e d  b y Tab l e  6 . 3 . 2 . 2 . 4 . 2 ( A) ,  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  e i th e r  o f th e  fo l l o wi n g  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 i n  ac c o r d a n c e  wi th  6 . 3 . 1 . 4 . 2 . 1
th r o u g h  6 . 3 . 1 . 4 . 2 . 1 0 :

( 1 ) O p e n  u s e  o f 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 al
ve s s e l  o r  s ys te m  e x c e e d s  1 . 1  g al  ( 4  L )

( 2 ) O p e n  u s e  o f l i q u i d s  wh e r e  th e  c ap a c i ty o f m u l ti p l e  ve s s e l s
o r  s ys te m s  e x c e e d s  5 . 3  ga l  ( 2 0  L )

( B )    B u i l d i n g s ,  o r  p o r ti o n s  th e r e o f,  c o n ta i n i n g  o n l y h az ar d o u s
m a te r i al s  i n  l i s te d  s e c o n d ar y c o n ta i n m e n t tan ks  o r  s ys te m s  s h a l l

n o t b e  r e q u i r e d  to  c o m p l y wi th  6 . 3 . 2 . 2 . 4 . 2 ( A) .

6 . 3 . 2 . 3  I n d o o r — C l o s e d  S ys te m s .

6 . 3 . 2 . 3 . 1  G e n e ral .    D i s p e n s i n g an d  u s e  o f h a z a r d o u s  m ate r i al s
i n  c l o s e d  c o n ta i n e r s  o r  s ys te m s  i n  a m o u n ts  e x c e e d i n g th e  M AQ

s p e c ife d  i n  C h ap te r  5  s h al l  b e  i n  ac c o r d a n c e  wi th  6 . 3 . 2 . 3 . 1
th r o u g h  6 . 3 . 2 . 3 . 3 . 2 .

6 . 3 . 2 . 3 . 2  Ve n ti l ati o n .    I f c l o s e d  s ys te m s  ar e  d e s i g n e d  to  b e
o p e n e d  as  p a r t o f n o r m al  o p e r a ti o n s ,  ve n ti l ati 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  6 . 3 . 2 . 1 . 3 . 1 .

6 . 3 . 2 . 3 . 3  S p i l l  C o n tro l  an d  S e c o n d ar y C o n tai n m e n t fo r
H az ard o us  M ate ri al s  L i q u i d s .

6 . 3 . 2 . 3 . 3 . 1  S p i l l  C o n tro l .    B u i l d i n gs ,  o r  p o r ti o n s  th e r e o f,
wh e r e  h az ar d o u s  m a te r i al s  l i q u i d s  ar e  u s e d  i n  i n d i vi d u al  c l o s e d
ve s s e l s  e x c e e d i n g  a  5 5  g al  ( 2 0 8 . 2  L )  c a p a c i ty s h al l  b e  p r o vi d e d

wi th  s p i l l  c o n tr o l  i n  ac c o r d an c e  wi th  6 . 3 . 1 . 4 . 1  th r o u gh
6 . 3 . 1 . 4 . 1 . 3  to  p r e ve n t th e  fo w o f l i q u i d s  to  a d j o i n i n g  ar e a s .

6 . 3 . 2 . 3 . 3 . 2  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  b y Tab l e
6 . 3 . 2 . 2 . 4 . 2 ( A) ,  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  e i th e r  o f
th e  fo l l o wi n g  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 ta i n m e n t i n

a c c o r d an c e  wi th  6 . 3 . 1 . 4 . 2 . 1  th r o u gh  6 . 3 . 1 . 4 . 2 . 1 0 :

( 1 ) C l o s e d -u s e  c a p ac i ty o f an  i n d i vi d u a l  ve s s e l  o r  s ys te m
e x c e e d s  5 5  g al  ( 2 0 8  L )

( 2 ) C l o s e d - u s e  ag gr e g ate  c a p a c i ty o f m u l ti p l e  ve s s e l s  o r
s ys te m s  e x c e e d s  1 0 0 0  g al  ( 3 7 8 5  L )
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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  an d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

6 . 3 . 3  O u td o o r D i s p e n s i n g an d  U s e .

6 . 3 . 3 . 1  G e n e ral .

6 . 3 . 3 . 1 . 1  L o c ati o n .    O u td o o r  d i s p e n s i n g  an d  u s e  ar e a s  s h a l l  b e
l o c ate d  as  r e q u i r e d  fo r  o u td o o r  s to r a ge  o f h a z a r d o u s  m ate r i al s
i n  q u an ti ti e s  e x c e e d i n g  th e  M AQ.

6 . 3 . 3 . 1 . 2  C l e aran c e  fro m  C o m b u s ti b l e s .    C l e a r an c e  fr o m
c o m b u s ti b l e s  s h al l  b e  i n  a c c o r d an c e  wi th  6 . 1 . 1 5 ( 2 ) .

6 . 3 . 3 . 1 . 3  We ath e r P ro te c ti o n .    We ath e r  p r o te c ti o n ,  wh e n
p r o vi d e d ,  s h al l  c o m p l y wi th  6 . 2 . 7 . 2 .

6 . 3 . 3 . 2  O u td o o r — O p e n  S ys te m s .

6 . 3 . 3 . 2 . 1  G e n e ral .    I n  a d d i ti o n  to  th e  r e q u i r e m e n ts  s e t fo r th  i n
6 . 3 . 3 . 1  th r o u gh  6 . 3 . 3 . 1 . 3 ,  d i s p e n s i n g  a n d  u s e  o f h az ar d o u s
m a te r i al s  i n  o p e n  c o n ta i n e r s  o r  s ys te m s  i n  a m o u n ts  e x c e e d i n g
th e  M AQ s p e c ife d  i n  C h ap te r  5  s h a l l  b e  i n  a c c o r d an c e  wi th
6 . 3 . 3 . 2 . 1  th r o u g h  6 . 3 . 3 . 2 . 2 . 2 .

6 . 3 . 3 . 2 . 2  S p i l l  C o n tro l  an d  S e c o n d ar y C o n tai n m e n t fo r
H az ard o u s  M ate ri al s  L i q u i d s .

6 . 3 . 3 . 2 . 2 . 1  S p i l l  C o n tro l .    O u td o o r  a r e as  u s e d  fo r  e i th e r  o f th e
fo l l o wi n g  s h al l  b e  p r o vi d e d  wi th  s p i l l  c o n tr o l  i n  a c c o r d a n c e
wi th  6 . 3 . 1 . 4 . 1  th r o u gh  6 . 3 . 1 . 4 . 1 . 3  to  p r e ve n t th e  fo w o f l i q u i d s
to  ad j o i n i n g  a r e as :

( 1 ) D i s p e n s i n g o f h a z a r d o u s  m ate r i a l s  l i q u i d s  i n to  ve s s e l s
e x c e e d i n g a 1 . 1  g al  ( 4  L )  c a p ac i ty

( 2 ) O p e n  u s e  o f h az ar d o u s  m a te r i al s  l i q u i d s  i n  ve s s e l s  o r
s ys te m s  e x c e e d i n g a  5 . 3  g al  ( 2 0  L )  c ap ac i ty

Δ Tab l e  6 . 3 . 2 . 2 . 4 . 2 ( A)  Re q u i re d  S e c o n d ar y C o n tai n m e n t —
H az ard o us  M ate ri al s  L i q u i d s  U s e

M ate ri al C l as s
I n do o r

U s e
O u td o o r

U s e

P h ys i c al  H az ard  M ate ri al s
O r g a n i c  p e r o x i d e  l i q u i d s I R R

I I A R R
I I B R R

I I I R R
I V R R

O x i d i z e r  l i q u i d s 4 R R
3 R R
2 R R

P yr o p h o r i c  l i q u i d s R R
 U n s ta b l e  ( re a c ti ve )  l i q u i d s 4 R R

3 R R
2 R R
1 N R R

 Wa te r-r e a c ti ve  l i q u i d s 3 R R
2 R R
1 N R R

H e al th  H az ard  M ate ri al s
C o r r o s i ve  l i q u i d s R R
H i g h l y to x i c  l i q u i d s R R
To x i c  l i q u i d s R R

R:  r e q u i re d .  N R:  N o t r e q u i r e d .

6 . 3 . 3 . 2 . 2 . 2  S e c o n d ar y C o n tai n m e n t.

( A)    Wh e re  Re q u i re d .  Wh e r e  r e q u i r e d  b y Tab l e  6 . 3 . 2 . 2 . 4 . 2 ( A) ,
o u td o o r  ar e as  u s e d  fo r  e i th e r  o f th e  fo l l o wi n g  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 i n  a c c o r d an c e  wi th  6 . 3 . 1 . 4 . 2 . 1
th r o u g h  6 . 3 . 1 . 4 . 2 . 1 0 :

( 1 ) O p e n  u s e  o f 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 al
ve s s e l  o r  s ys te m  e x c e e d s  1 . 1  g al  ( 4  L )

( 2 ) O p e n  u s e  o f l i q u i d s  wh e r e  th e  c ap a c i ty o f m u l ti p l e  ve s s e l s
o r  s ys te m s  e x c e e d s  5 . 3  g al  ( 2 0  L )

( B )  I n c o m p ati b l e  M ate ri al s .    I n c o m p ati b l e  m a te r i al s  u s e d  i n
o p e n  s ys te m s  s h al l  b e  s e p a r ate d  fr o m  e ac h  o th e r  i n  th e  s e c o n ‐
d ar y c o n ta i n m e n t s ys te m .

6 . 3 . 3 . 3  O u td o o r — C l o s e d  S ys te m s .

6 . 3 . 3 . 3 . 1  G e n e ral .    I n  ad d i ti o n  to  th e  r e q u i r e m e n ts  s e t fo r th  i n
6 . 3 . 3 . 1  th r o u gh  6 . 3 . 3 . 1 . 3 ,  d i s p e n s i n g a n d  u s e  o f h az ar d o u s
m a te r i al s  i n  c l o s e d  c o n ta i n e r s  o r  s ys te m s  i n  a m o u n ts  e x c e e d i n g
th e  M AQ s p e c ife d  i n  C h a p te r  5  s h a l l  b e  i n  a c c o r d an c e  wi th
6 . 3 . 3 . 3 . 1  th r o u g h  6 . 3 . 3 . 3 . 2 . 2 .

6 . 3 . 3 . 3 . 2  S p i l l  C o n tro l  an d  S e c o n d ar y C o n tai n m e n t fo r
H az ard o us  M ate ri al s  L i q u i d s .

6 . 3 . 3 . 3 . 2 . 1  S p i l l  C o n tro l .    O u td o o r  ar e as  wh e r e  h az ar d o u s
m a te r i al s  l i q u i d s  a r e  u s e d  i n  i n d i vi d u al  c l o s e d  ve s s e l s  e x c e e d i n g
a 5 5  ga l  ( 2 0 8  L )  c ap a c i ty 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  i n
ac c o r d an c e  wi th  6 . 3 . 1 . 4 . 1  th r o u gh  6 . 3 . 1 . 4 . 1 . 3  to  p r e ve n t th e
fo w o f l i q u i d s  to  ad j o i n i n g  a r e as .

6 . 3 . 3 . 3 . 2 . 2  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  b y Tab l e
6 . 3 . 2 . 2 . 4 . 2 ( A) ,  o u td o o r  a r e as  u s e d  fo r  e i th e r  o f th e  fo l l o wi n g
s h a l 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 i n  ac c o r d a n c e
wi th  6 . 3 . 1 . 4 . 2 . 1  th r o u gh  6 . 3 . 1 . 4 . 2 . 1 0 :

( 1 ) C l o s e d -u s e  c a p ac i ty o f an  i n d i vi d u a l  ve s s e l  o r  s ys te m
e x c e e d s  5 5  ga l  ( 2 0 8  L )

( 2 ) C l o s e d -u s e  ag gr e g ate  c a p a c i ty o f m u l ti p l e  ve s s e l s  o r
s ys te m s  e x c e e d s  1 0 0 0  g al  ( 3 7 8 5  L )

6 . 3 . 4  H an d l i n g.

6 . 3 . 4 . 1  G e n e ral .    T h e  h a n d l i n g  an d  tr an s p o r tati o n  o f h az ar d ‐
o u s  m ate r i al s  i n  e x i t a c c e s s  c o r r i d o r s  o r  e x i t e n c l o s u r e s  s h a l l  b e
i n  ac c o r d an c e  wi th  6 . 3 . 4 . 2  th r o u g h  6 . 3 . 4 . 4 . 2 .

6 . 3 . 4 . 2  C ar ts  an d  Tr uc k s  Re q u i re d .    L i q u i d s  i n  c o n tai n e r s
e x c e e d i n g 5  g al  ( 1 9  L )  i n  a n  e x i t ac c e s s  c o r r i d o r  o r  e x i t e n c l o ‐
s u r e  s h a l l  b e  tr an s p o r te d  o n  a  c a r t o r  tr u c k.

6 . 3 . 4 . 2 . 1    C o n tai n e r s  o f h a z a r d o u s  m ate r i a l s  h avi n g  a  h az ar d
r an ki n g  o f 3  o r  4  i n  a c c o r d a n c e  wi th  N F PA 7 0 4  an d  tr an s p o r te d
wi th i n  c o r r i d o r s  o r  e x i t e n c l o s u r e s  s h a l l  b e  o n  a c ar t o r  tr u c k.

6 . 3 . 4 . 2 . 2    Wh e r e  c a r ts  an d  tr u c ks  ar e  r e q u i r e d  fo r  tr a n s p o r ti n g
h az ar d o u s  m ate r i al s ,  th e y s h a l l  b e  i n  a c c o r d an c e  wi th  6 . 3 . 4 . 3 ,
e x c e p t fo r  th e  fo l l o wi n g :

( 1 ) Two  h az ar d o u s  m ate r i a l  l i q u i d  c o n ta i n e r s  th at ar e  h an d
c a r r i e d  i n  s a fe ty c a r r i e r s

( 2 ) N o t m o r e  th an  fo u r  d r u m s  n o t e x c e e d i n g 5 5  g al  ( 2 0 8  L )
e ac h  th a t ar e  tr an s p o r te d  b y d r u m  tr u c ks

( 3 ) S o l i d  h az ar d o u s  m a te r i al s  n o t e x c e e d i n g 1 0 0  l b  ( 4 5  kg)
th at ar e  tr an s p o r te d  b y h an d  tr u c ks

( 4 ) S i n g l e  c o n ta i n e r  n o t e x c e e d i n g 5 0  l b  ( 2 3  kg )  th a t i s  h an d
c a r r i e d
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6 . 3 . 4 . 3  C ar ts  an d  Tr u c k s .    C ar ts  an d  tr u c ks  r e q u i r e d  b y 6 . 3 . 4 . 2
to  b e  u s e d  to  tr an s p o r t h a z a r d o u s  m ate r i a l s  s h a l l  b e  i n  a c c o r d ‐
an c e  wi th  6 . 3 . 4 . 3 . 1  th r o u g h  6 . 3 . 4 . 3 . 6 .

6 . 3 . 4 . 3 . 1  D e s i gn .    C a r ts  an d  tr u c ks  u s e d  to  tr an s p o r t h az ar d ‐
o u s  m ate r i a l s  s h al l  b e  d e s i g n e d  to  p r o vi d e  a s tab l e  b as e  fo r  th e
c o m m o d i ti e s  to  b e  tr an s p o r te d  a n d  s h al l  h a ve  a  m e a n s  o f
r e s tr ai n i n g  c o n tai n e r s  to  p r e ve n t ac c i d e n ta l  d i s l o d g e m e n t.

6 . 3 . 4 . 3 . 2  S p e e d - C o n tro l  D e vi c e s .    C ar ts  an d  tr u c ks  s h al l  b e
p r o vi d e d  wi th  a d e vi c e  th at wi l l  e n ab l e  th e  o p e r ato r  to  c o n tr o l
m o ve m e n t s afe l y b y p r o vi d i n g s to p s  o r  s p e e d -r e d u c ti o n  d e vi c e s .

6 . 3 . 4 . 3 . 3  C o n s tr u c ti o n .    C o n s tr u c ti o n  m ate r i a l s  fo r  h az ar d o u s
m a te r i al  c a r ts  o r  tr u c ks  s h al l  b e  c o m p a ti b l e  wi th  th e  m a te r i al
tr an s p o r te d .

6 . 3 . 4 . 3 . 4  S p i l l  C o n tro l .    C a r ts  a n d  tr u c ks  tr an s p o r ti n g  l i q u i d s
s h a l l  b e  c ap ab l e  o f c o n tai n i n g a s p i l l  fr o m  th e  l a r ge s t s i n g l e
c o n tai n e r  tr an s p o r te d .

6 . 3 . 4 . 3 . 5  Atte n d an c e .    C a r ts  an d  tr u c ks  u s e d  to  tr an s p o r t m a te ‐
r i al s  s h al l  n o t o b s tr u c t o r  b e  l e ft u n a tte n d e d  wi th i n  an y p ar t o f
a m e an s  o f e gr e s s .

6 . 3 . 4 . 3 . 6  I n c o m p ati b l e  M ate ri al s .    I n c o m p ati b l e  m ate r i a l s  s h a l l
n o t b e  tr an s p o r te d  o n  th e  s am e  c ar t o r  tr u c k.

6 . 3 . 4 . 4  E m e rge n c y Al ar m  fo r Tran s p o r tati o n  o f H az ard o u s
M ate ri al s  i n  C o r ri d o rs  o r E x i t E n c l o s u re s .

6 . 3 . 4 . 4 . 1    Wh e n  h az ar d o u s  m ate r i a l s  h avi n g  a  h a z a r d  r an ki n g
o f 3  o r  4  i n  a c c o r d an c e  wi th  N F PA 7 0 4  ar e  tr an s p o r te d  th r o u gh
c o r r i d o r s  o r  e x i t e n c l o s u r e s ,  th e r e  s h al l  b e  an  e m e r g e n c y te l e ‐
p h o n e  s ys te m ,  a  l o c al  m an u a l  a l a r m  s tati o n ,  o r  an  ap p r o ve d
al a r m - i n i ti a ti n g d e vi c e  at n o t m o r e  th an  1 5 0  ft ( 4 6  m )  i n te r val s
an d  a t e ac h  e x i t th r o u g h o u t th e  tr a n s p o r t r o u te .

6 . 3 . 4 . 4 . 2    T h e  s i gn a l  s h al l  b e  r e l a ye d  to  an  ap p r o ve d  c e n tr al ,
p r o p r i e ta r y,  o r  r e m o te  s tati o n  s e r vi c e  o r  c o n s ta n tl y a tte n d e d
o n - s i te  l o c a ti o n  a n d  s h al l  al s o  i n i ti ate  a  l o c al  a u d i b l e  al ar m .

C h ap te r 7    E m e rge n c y P l an n i n g,  Fi re  Ri s k  C o n tro l ,  an d
C h e m i c al  H az ard  Re q u i re m e n ts  fo r  I n d u s tri al  P ro c e s s e s

7 . 1 *  G e n e ral .    T h i s  c h a p te r  s h al l  ap p l y to  e m e r ge n c y p l an ‐
n i n g ,  fr e  r i s k c o n tr o l ,  an d  c h e m i c al  h a z a r d  r e q u i r e m e n ts  as s o ‐
c i ate d  wi th  i n d u s tr i a l  p r o c e s s e s  c o n s i s ti n g  o f i n te r c o n n e c te d
e q u i p m e n t o r  ve s s e l s  wh e n  r e q u i r e d  b y 7 . 1 . 1 .

7 . 1 . 1  Ap p l i c ab i l i ty.    E x c e p t as  p r o vi d e d  i n  7 . 1 . 2 ,  th e  r e q u i r e ‐
m e n ts  o f th i s  c h a p te r  s h a l l  b e  ap p l i c ab l e  to  fa c i l i ti e s  wi th  th e
fo l l o wi n g  m ate r i a l s ,  wh e r e  th e  q u a n ti ti e s  o f m ate r i a l s  i n  u s e  i n
an  i n d u s tr i al  p r o c e s s  r e q u i r e  c o m p l i a n c e  wi th  P r o te c ti o n  L e ve l
1 ,  P r o te c ti o n  L e ve l  2 ,  P r o te c ti o n  L e ve l  3 ,  o r  P r o te c ti o n  L e ve l  4 :

( 1 ) U n p a c ka ge d  o r g an i c  p e r o x i d e  fo r m u l ati o n s  th at ar e  c ap a‐
b l e  o f e x p l o s i ve  d e c o m p o s i ti o n  i n  th e i r  u n p a c kag e d  s tate

( 2 ) O x i d i z e r  C l a s s  3  a n d  C l as s  4 :  s o l i d s  a n d  l i q u i d s
( 3 ) P yr o p h o r i c  s o l i d s ,  l i q u i d s ,  an d  ga s e s
( 4 ) U n s ta b l e  r e ac ti ve  C l as s  3  an d  C l as s  4 :  s o l i d s ,  l i q u i d s ,  an d

g as e s
( 5 ) H i g h l y to x i c  s o l i d s ,  l i q u i d s ,  a n d  ga s e s
( 6 ) Wate r-r e a c ti ve  l i q u i d s ,  C l as s  3

7 . 1 . 2  An al ys i s  o f U p s e t C o n d i ti o n s .

7 . 1 . 2 . 1    C h ap te r  7  s h al l  n o t a p p l y wh e n  a q u a l ife d  d e s i g n
p r o fe s s i o n al  d o c u m e n ts  th a t th e  u n m i ti ga te d  c o n s e q u e n c e s  o f

a p r o c e s s  u p s e t c o n d i ti o n  wi l l  n o t r e s u l t i n  th e  fo l l o wi n g:

( 1 ) E x p l o s i o n  wi th  b l a s t o ve r p r e s s u r e  e x c e e d i n g  1  p s i
( 6 . 9  kP a )  at 6 0  ft ( 2 0  m )  o r  a t th e  p r o p e r ty l i n e ,  wh i c h ‐
e ve r  i s  l e s s

( 2 ) F i r e  wi th  r a d i a n t e n e r g y e x c e e d i n g 1 5 0 0  B tu / h r / ft2

( 4 . 7 3  kW/ m 2 )  o ve r  1 5  s e c o n d s  d u r a ti o n  a t 6 0  ft ( 2 0  m )
(fu x  val u e )  o r  at th e  p r o p e r ty l i n e ,  wh i c h e ve r  i s  l e s s

( 3 ) * M ax i m u m  ai rb o r n e  c o n c e n tr ati o n  fr o m  a r e l e as e  o f m a te ‐
r i al  th at,  wi th  a 1 - h o u r  e x p o s u r e ,  wo u l d  c au s e  i r r e ve r s i b l e

o r  o th e r  s e r i o u s  h e al th  e ffe c ts  o r  s ym p to m s  th at c o u l d
i m p ai r  an  i n d i vi d u al ’ s  a b i l i ty to  ta ke  p r o te c ti ve  a c ti o n  a t a

d i s tan c e  o f 6 0  ft ( 2 0  m )  fr o m  th e  p r o c e s s  o r  at th e  p r o p ‐
e r ty l i n e ,  wh i c h e ve r  i s  l e s s

7 . 1 . 2 . 2    M i ti ga ti o n  to  r e d u c e  th e  p o te n ti a l  r i s k o f a n  u n i n te n ‐
d e d  u p s e t to  l e ve l s  b e l o w th o s e  s p e c ife d  i n  7 . 1 . 2 . 1 ( 1 )  th r o u g h
7 . 1 . 2 . 1 ( 3 )  s h al l  b e  s u b j e c t to  ap p r o va l  b y th e  AH J  i n  a c c o r d ‐

a n c e  wi th  7 . 1 . 3 .

7 . 1 . 3  S u b s tan ti ati n g D o c u m e n tati o n .    Wh e n  r e q u i r e d  b y th e
AH J ,  a te c h n i c a l  r e p o r t s u b s tan ti a ti n g a  d e te r m i n ati o n  b y th e

p r o c e s s  e n g i n e e r  o r  p r o c e s s  d e s i g n e r  to  n o t a p p l y C h ap te r  7
s h a l l  b e  s u b m i tte d  to  th e  AH J  fo r  r e vi e w an d  ap p r o va l  i n

a c c o r d an c e  wi th  S e c ti o n  1 . 1 4 .

7 . 2  P ro c e s s  Re vi e w an d  P l an  P re p arati o n .

7 . 2 . 1 *  G e n e ral .    I n d u s tr i al  p r o c e s s e s  s h a l l  b e  r e vi e we d  an d
wr i tte n  p l a n s  p r e p ar e d  b y q u al ife d  p e r s o n n e l  to  e n s u r e  th a t
fr e  a n d  e x p l o s i o n  a n d  c h e m i c al  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 r  p o te n ti a l  c h e m i c al  i n te r a c ti o n  ar e  p r e ve n te d .

7 . 2 . 2  Fi re  Ri s k C o n tro l s .

7 . 2 . 2 . 1    T h e  e x te n t o f fr e  r i s k c o n tr o l s  p r o vi d e d  s h a l l  b e  d e te r ‐
m i n e d  b y m e an s  o f a n  e va l u a ti o n  o f th e  p r o c e s s  a n d  a p p l i c a‐

ti o n  o f fr e  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 .

7 . 2 . 2 . 2    T h e  e val u ati o n  s p e c ife d  i n  7 . 2 . 2 . 1  s h al l  i n c l u d e ,  b u t
s h a l l  n o t b e  l i m i te d  to ,  an  an a l ys i s  o f th e  fo l l o wi n g:

( 1 ) F i r e  an d  c h e m i c al  h a z a r d s  o f th e  p r o c e s s  r e l e va n t to  th e
c h e m i c a l s  an d  c o n d i ti o n s  b e i n g  u s e d

( 2 ) E m e r ge n c y re l i e f fr o m  p r o c e s s  ve s s e l s  r e l e va n t to  th e
p r o p e r ti e s  o f th e  m ate r i al s  u s e d  an d  th e  fr e  p r o te c ti o n
an d  c o n tr o l  m e a s u r e s  take n

( 3 ) E ffu e n t- h an d l i n g  s ys te m s  fo r  e m e r ge n c y r e l i e f ve n ti n g
( 4 ) F ac i l i ty an d  e q u i p m e n t d e s i gn ,  h a n d l i n g ,  an d  tr an s fe r

r e q u i r e m e n ts  s p e c ife d  i n  C h a p te r  6  a n d  C h a p te r s  1 1
th r o u g h  2 1 ,  as  a p p l i c a b l e

( 5 ) E m e r ge n c y r e s p o n s e  c ap a b i l i ti e s  o f th e  l o c al  e m e r g e n c y
s e r vi c e s

( 6 ) 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  an d  fr o m  a d j ac e n t
p r o p e r ti e s  a n d  e x p o s u r e  to  fo o d s ,  e ar th q u ake s ,  an d
s e ve r e  we ath e r  c o n d i ti o n s

7 . 2 . 3  E m e rge n c y Ac ti o n  P l an n i n g.

7 . 2 . 3 . 1  Wri tte n  E m e rge n c y Ac ti o n  P l an .    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  th e  p e r s o n n e l  a n d  e q u i p ‐
m e n t e m p l o ye d  s h al l  b e  d e ve l o p e d  a n d  i m p l e m e n te d .
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7 . 2 . 3 . 2  P ro vi s i o n s  Wi th i n  th e  E m e rge n c y Ac ti o n  P l an .    T h e
e m e r g e n c y a c ti o n  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  p r o c e d u r e s
i n  th e  e ve n t o f a  c h e m i c a l  e m e r ge n c y,  fr e ,  o r  e x p l o s i o n :

( 1 ) P r o c e d u r e s  fo r  s o u n d i n g  th e  al ar m
( 2 ) P r o c e d u r e s  fo r  n o ti fyi n g a n d  c o o r d i n ati n g  wi th  th e  fr e

d e p a r tm e n t,  go ve r n m e n ta l  a ge n c i e s ,  o r  o th e r  e m e r ‐
g e n c y r e s p o n d e r s  o r  c o n tac ts ,  a s  r e q u i r e d

( 3 ) P r o c e d u r e s  fo r  e vac u ati n g  a n d  a c c o u n ti n g  fo r  p e r s o n ‐
n e l ,  as  ap p l i c a b l e

( 4 ) P r o c e d u r e s  fo r  e s ta b l i s h i n g  r e q u i r e m e n ts  fo r  r e s c u e  an d
m e d i c al  d u ti e s  fo r  th o s e  r e q u i r i n g  o r  p e r fo r m i n g th e s e
d u ti e s

( 5 ) P r o c e d u r e s  an 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
( 6 ) P r o c e d u r e s  fo r  s h u tti n g  d o wn  an d  i s o l a ti n g e q u i p m e n t

u n d e r  e m e r g e n c y c o n d i ti o n s  to  i n c l u d e  th e  as s i g n m e n t
o f p e r s o n n e l  r e s p o n s i b l e  fo r  m a i n tai n i n g  c r i ti c al  p l a n t

fu n c ti o n s  o r  fo r  s h u td o wn  o f p r o c e s s  o p e r a ti o n s
( 7 ) 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 a r 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  s te p s  to  b e  ta ke n  at th e  ti m e
o f i n i ti al  a s s i gn 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
a c ti o n s  c h an g e ,  an d  at th e  ti m e  an ti c i p ate d  d u ti e s

c h a n ge
( 8 ) Al te r n a ti ve  m e as u r e s  fo r  o c c u p an t s a fe ty,  wh e n  a p p l i c a‐

b l e
( 9 ) Ai s l e s  d e s i gn a te d  as  n e c e s s ar y fo r  m o ve m e n t o f p e r s o n ‐

n e l  an d  e m e r g e n c y r e s p o n s e
( 1 0 ) M ai n te n a n c e  o f fr e  p r o te c ti o n  e q u i p m e n t
( 1 1 ) S a fe  p r o c e d u r e s  fo r  s tar tu p  to  b e  ta ke n  fo l l o wi n g th e

a b ate m e n t o f an  e m e r g e n c y

7 . 2 . 3 . 2 . 1    Wh e n  an  o n -s i te  e m e r g e n c y r e s p o n s e  te am  i s  p r o vi ‐
d e d  i n  ac c o r d a n c e  wi th  6 . 1 . 4 . 4 . 3 ,  th e  e m e r ge n c y ac ti o n  p l an
s h a l l  i n c l u d e  th e  fo l l o wi n g i n  ad d i ti o n  to  th e  r e q u i r e m e n ts  o f
7 . 2 . 3 . 2 :

( 1 ) P r o c e d u r e s  fo r  c o n tr o l l i n g  fr e ,  e x p l o s i o n ,  o r  c h e m i c al
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

( 2 ) P r o c e d u r e s  fo r  m i ti ga ti n g u n i n te n d e d  c h e m i c a l  i n te r a c ‐
ti o n s

7 . 2 . 3 . 3  P l an  Ac c e s s .    E m e r g e n c y a c ti o n  p l a n s  s h a l l  b e  ke p t o n
s i te  an d  ac c e s s i b l e  to  affe c te d  p e r s o n n e l .

7 . 2 . 3 . 4  P l an  Re vi e w.    T h e  e m e r ge n c y ac ti o n  p l a n  s h al l  b e
re vi e we d  at l e as t an n u a l l y.

7 . 2 . 3 . 5  P l an  U p d ati n g.    T h e  e m e r g e n c y ac ti o n  p l an  an d  r e l a‐
te d  p r o c e d u r e s  s h a l l  b e  u p d a te d  a n d  c o m m u n i c ate d  to  a ffe c te d
p e r s o n n e l  wh e n  c o n d i ti o n s  i n vo l vi n g  th e  p r o c e s s ( e s )  o r  fac i l i ‐
ti e s  affe c ti n g  th e  p r o c e s s ( e s )  ar e  m o d ife d  o r  c h a n ge d  i n  a
m a n n e r  th at affe c ts  th e  p l an .

7 . 3  O p e rati n g an d  M ai n te n an c e  P ro c e d u re s .

7 . 3 . 1  O p e rati n g P ro c e d ure s .

7 . 3 . 1 . 1  G e n e ral .

7 . 3 . 1 . 1 . 1    O p e r a ti n g p r o c e d u r e s  s h al l  b e  d e ve l o p e d  fo r
p r o c e s s e s  r e g u l ate d  b y th i s  c h ap te r  an d  i m p l e m e n te d  i n
ac c o r d an c e  wi th  S e c ti o n  7 . 3 .

7 . 3 . 1 . 1 . 2    O p e r ati n g  p r o c e d u r e s  s h al l  b e  au th o r i z e d  an d
ap p r o ve d  b y p e r s o n n e l  d e s i g n ate d  b y th e  p r o c e s s  o wn e r / o p e r a‐
to r.

7 . 3 . 1 . 2 *  C o n te n ts .    O p e r ati n g  p r o c e d u r e s  s h a l l  a d d r e s s  th e
fo l l o wi n g :

( 1 ) E ac h  o p e r ati n g  p h as e  i n c l u d i n g ,  b u t n o t l i m i te d  to ,
s tar tu p ,  o p e r ati o n ,  s h u td o wn ,  a n d  s tar tu p  afte r  u n s c h e d ‐

u l e d  s h u td o wn
( 2 ) O p e r ati n g  l i m i ts
( 3 ) S a fe ty a n d  h e al th  c o n tr o l s
( 4 ) S a fe ty s ys te m s

7 . 3 . 1 . 3  Re vi e w.    T h e  o p e r a ti n g p r o c e d u r e s  s h al l  b e  r e vi e we d
an n u a l l y b y th e  a u th o r i z e d  i n d i vi d u al  p e r  7 . 3 . 1 . 1  an d  u p d a te d

a s  n e c e s s ar y to  e n s u r e  th at th e  i n fo r m a ti o n  i s  ac c u r a te  an d
r e p r e s e n ts  th e  m a n n e r  i n  wh i c h  th e  p r o c e s s  i s  o p e r ate d .

7 . 3 . 2  M ai n te n an c e  P ro c e d u re s .

7 . 3 . 2 . 1  G e n e ral .    M ai n te n a n c e  p r o c e d u r e s  s h al l  b e  d e ve l o p e d
an d  i m p l e m e n te d  i n  ac c o r d a n c e  wi th  S e c ti o n  7 . 3 .

7 . 3 . 2 . 2 *  C o n te n ts .    M ai n te n a n c e  p r o c e d u r e s  s h al l  a d d r e s s  a
s c h e d u l e  fo r  i n s p e c ti n g  an d  te s ti n g  al ar m s ,  i n te r l o c ks ,  an d
c o n tr o l s  i n  ac c o r d an c e  wi th  o n e  o f th e  fo l l o wi n g fr e q u e n c i e s :

( 1 ) At l e a s t an n u al l y
( 2 ) I n  a c c o r d a n c e  wi th  th e  m an u fac tu r e r ’ s  r e q u i r e m e n ts
( 3 ) I n  ac c o r d an c e  wi th  a p p r o ve d  r e c o g n i z e d  i n d u s tr y s ta n d ‐

ar d s
( 4 ) I n  a c c o r d a n c e  wi th  a n  ap p r o ve d  s c h e d u l e

7 . 4 *  S afe ty Re vi e ws .    Wh e n  th e r e  a r e  c h a n ge s  i n  c h e m i c al s ,
e q u i p m e n t,  p r o c e s s e s ,  o r  p r o c e d u r e s ,  th e  h a z a r d s  o f th e  p r o c ‐

e s s  s h al l  b e  e val u ate 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
7 . 2 . 2  p r i o r  to  s tar tu p  o f th e  m o d ife d  e q u i p m e n t o r  p r o c e s s .

7 . 5  I n c i d e n t I n ve s ti gati o n  P l an .

7 . 5 . 1 *  G e n e ral .    An  i n ve s ti g ati o n  o f a  c h e m i c a l  i n c i d e n t r e g u ‐
l ate d  b y C h ap te r  7  s h al l  b e  c o n d u c te d  wh e n  th e  fo l l o wi n g

o c c u r s :

( 1 ) An  i n c i d e n t r e s u l ts  i n  a  fr e ,  e x p l o s i o n ,  o r  u n i n te n d e d
r e l e as e .

( 2 ) An  e ve n t d o e s  n o t r e s u l t i n  a fr e ,  e x p l o s i o n ,  o r  u n i n te n ‐
d e d  r e l e a s e  b u t h as  th e  p o te n ti a l  to  d o  s o .

7 . 5 . 2  D o c u m e n tati o n .    T h e  r e s u l ts  o f th e  i n ve s ti ga ti o n  s h al l  b e
d o c u m e n te d  a n d  m ad e  a va i l a b l e  to  th e  AH J  u p o n  wr i tte n

r e q u e s t.

7 . 6  D o c u m e n t Re te n ti o n .    D o c u m e n ta ti o n  r e q u i r e d  b y th i s
c h a p te r  s h a l l  b e  r e tai n e d  fo r  a p e r i o d  o f n o t l e s s  th an  5  ye ar s .

C h ap te r 8    Re s e r ve d

C h ap te r 9    S e c u ri ty fo r H az ard o us  M ate ri al s

9 . 1  G e n e ral .    T h e  s to r a ge ,  d i s p e n s i n g ,  u s e ,  an d  h an d l i n g  ar e a s
s h a l l  b e  s e c u r e d  a ga i n s t u n au th o r i z e d  e n tr y an d  s a fe g u a r d e d
wi th  s u c h  p r o te c ti ve  fac i l i ti e s  as  p u b l i c  s afe ty r e q u i r e s .

9 . 1 . 1  Ap p l i c ab i l i ty.    T h e  r e q u i r e m e n ts  o f 9 . 1 . 2  s h a l l  ap p l y to
fa c i l i ti e s  wi th  th e  fo l l o wi n g m ate r i al s  wh e r e  th e  q u a n ti ti e s  o f

m a te r i al s  i n  u s e  i n  a n  i n d u s tr i a l  p r o c e s s  r e q u i r e  c o m p l i a n c e
wi th  P r o te c ti o n  L e ve l  1 ,  P r o te c ti o n  L e ve l  2 ,  P r o te c ti o n  L e ve l  3 ,
o r  P r o te c ti o n  L e ve l  4 :

( 1 ) O r g an i c  p e r o x i d e  fo r m u l ati o n s
( 2 ) O x i d i z e r  C l as s  3  a n d  C l as s  4 :  s o l i d s  an d  l i q u i d s
( 3 ) P yr o p h o r i c  s o l i d s ,  l i q u i d s ,  an d  g as e s
( 4 ) U n s ta b l e  r e ac ti ve  C l as s  3  an d  C l as s  4 :  s o l i d s ,  l i q u i d s ,  an d

ga s e s
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( 5 ) H i gh l y to x i c  s o l i d s ,  l i q u i d s ,  a n d  g as e s
( 6 ) Wate r- r e ac ti ve  l i q u i d s ,  C l a s s  3

9 . 1 . 2 *  S e c u ri ty P l an .    Wh e r e  r e q u i r e d  b y th e  AH J ,  a s e c u r i ty
p l a n  to  r e s tr i c t u n a u th o r i z e d  ac c e s s  to  fac i l i ti e s  s u b j e c t to
S e c ti o n  9 . 1  s h a l l  b e  d e ve l o p e d .

C h ap te r 1 0    P e r fo r m an c e - B as e d  O p ti o n

1 0 . 1 *  G e n e ral .

1 0 . 1 . 1 *  Ap p l i c ati o n .    T h e  r e q u i r e m e n ts  o f th i s  c h ap te r  s h a l l
ap p l y to  fac i l i ti e s  d e s i gn e d  to  th e  p e r fo r m an c e -b as e d  o p ti o n
p e r m i tte d  b y C h ap te r  4  o f N F PA 1 .

1 0 . 1 . 2 *  G o al s  an d  O b j e c ti ve s .    T h e  p e r fo r m an c e -b as e d  d e s i g n
s h a l l  m e e t th e  g o al s  an d  o b j e c ti ve s  o f th i s  c o d e  i n  ac c o r d a n c e
wi th  C h ap te r  4  o f N F PA 1 .

1 0 . 1 . 3 *  Ap p ro ve d  Q ual ifc ati o n s .    T h e  p e r fo r m an c e -b as e d
d e s i g n  s h al l  b e  p r e p a r e d  b y a  p e r s o n  wi th  q u al ifc ati o n s  ac c e p t‐
ab l e  to  th e  AH J .

1 0 . 1 . 4 *  P l an  S u b m i ttal  D o c u m e n tati o n .    Wh e n  a  p e r fo r m an c e -
b a s e d  d e s i gn  i s  s u b m i tte d  to  th e  AH J  fo r  r e vi e w a n d  a p p r o val ,
th e  o wn e r  s h al l  d o c u m e n t,  i n  an  ap p r o ve d  fo r m at,  e a c h
p e r fo r m a n c e  o b j e c ti ve  an d  ap p l i c ab l e  s c e n ar i o ,  i n c l u d i n g  an y
c a l c u l ati o n  m e th o d s  o r  m o d e l s  u s e d  i n  e s ta b l i s h i n g th e
p r o p o s e d  d e s i g n ’ s  fr e  a n d  l i fe  s afe ty p e r fo r m an c e .

1 0 . 1 . 5 *  I n d e p e n d e n t Re vi e w.    T h e  AH J  s h al l  b e  p e r m i tte d  to
re q u i r e  an  ap p r o ve d ,  i n d e p e n d e n t th i r d  p a r ty to  r e vi e w th e
p r o p o s e d  d e s i g n  an d  p r o vi d e  an  e va l u ati o n  o f th e  d e s i g n  to  th e
AH J  at th e  e x p e n s e  o f th e  o wn e r.

1 0 . 1 . 6  S o urc e s  o f D ata.    D ata s o u r c e s  s h a l l  b e  i d e n tife d  an d
d o c u m e n te d  fo r  e ac h  i n p u t d ata r e q u i r e m e n t th at i s  r e q u i r e d
to  b e  m e t u s i n g  a  s o u r c e  o th e r  th a n  a  r e q u i r e d  d e s i g n  s c e n ar i o ,
an  as s u m p ti o n ,  o r  a  fa c i l i ty d e s i g n  s p e c ifc ati o n .

1 0 . 1 . 6 . 1    T h e  d e gr e e  o f c o n s e r vati s m  r efe c te d  i n  s u c h  d ata
s h a l l  b e  s p e c ife d ,  an d  a j u s tifc a ti o n  fo r  th e  s o u r c e  s h a l l  b e
p r o vi d e d .

1 0 . 1 . 6 . 2    C o p i e s  o f al l  r e fe r e n c e s  r e l i e d  u p o n  b y th e
p e r fo r m a n c e -b as e d  d e s i g n  to  s u p p o r t as s u m p ti o n s ,  d e s i gn
fe atu r e s ,  o r  a n y o th e r  p a r t o f th e  d e s i gn  s h a l l  b e  m ad e  avai l ab l e
to  th e  AH J  i f r e q u e s te d .

1 0 . 1 . 7  Fi n al  D e te r m i n ati o n .    T h e  AH J  s h al l  m ake  th e  fn al
d e te r m i n ati o n  as  to  wh e th e r  th e  p e r fo r m a n c e  o b j e c ti ve s  h ave
b e e n  m e t.

1 0 . 1 . 8 *  O p e rati o n s  an d  M ai n te n an c e  ( O & M )  M an ual .    An
ap p r o ve d  o p e r ati o n s  an d  m ai n te n an c e  m a n u al  s h al l  b e  p r o vi ‐
d e d  b y th e  o wn e r  to  th e  AH J  an d  th e  fr e  d e p ar tm e n t fo r
r e vi e w,  an d  s h al l  b e  m ai n tai n e d  at th e  fac i l i ty i n  an  ap p r o ve d
l o c a ti o n .

1 0 . 1 . 9 *  I n fo r m ati o n  Tran s fe r to  th e  Fi re  S e r vi c e .    Wh e r e  a
p e r fo r m a n c e -b as e d  d e s i gn  i s  ap p r o ve d  an d  u s e d ,  th e  d e s i gn e r
s h a l l  e n s u r e  th at i n fo r m a ti o n  r e g ar d i n g  th e  o p e r a ti n g p r o c e ‐
d u r e s  o f th e  p e r fo r m a n c e -b as e d  d e s i gn e d  fr e  p r o te c ti o n
s ys te m  i s  tr an s fe r r e d  to  th e  o wn e r  a n d  to  th e  l o c al  fr e  s e r vi c e
fo r  i n c l u s i o n  i n  th e  p r efr e  p l an .

1 0 . 1 . 1 0 *  D e s i gn  Fe atu re  M ai n te n an c e .

1 0 . 1 . 1 0 . 1    T h e  d e s i g n  fe a tu r e s  r e q u i r e d  fo r  th e  fa c i l i ty to  m e e t
th e  p e r fo r m an c e  g o al s  an d  o b j e c ti ve s  s h al l  b e  m ai n ta i n e d  b y

th e  o wn e r  a n d  b e  r e ad i l y a c c e s s i b l e  to  th e  AH J  fo r  th e  l i fe  o f
th e  fa c i l i ty.

1 0 . 1 . 1 0 . 2    T h e  fac i l i ty 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
a l l  d o c u m e n te d  a s s u m p ti o n s  a n d  d e s i gn  s p e c ifc a ti o n s .

1 0 . 1 . 1 0 . 2 . 1    An y p r o p o s e d  c h a n ge s  o r  var i ati o n s  fr o m  th e
a p p r o ve d  d e s i g n  s h a l l  b e  ap p r o ve d  b y th e  AH J  p r i o r  to  th e
a c tu al  c h an g e .

1 0 . 1 . 1 0 . 2 . 2    An y ap p r o ve d  c h an g e s  to  th e  o r i g i n a l  d e s i gn  s h a l l
b e  m ai n ta i n e d  i n  th e  s am e  m a n n e r  as  th e  o r i g i n a l  d e s i g n .

1 0 . 1 . 1 1 *  An n ual  C e r tifc ati o n .    Wh e r e  a p e r fo r m an c e -b as e d
d e s i g n  i s  ap p r o ve d  an d  u s e d ,  th e  p r o p e r ty o wn e r  s h al l  an n u al l y

c e r ti fy th a t th e  d e s i g n  fe atu r e s  a n d  s ys te m s  h a ve  b e e n  m ai n ‐
tai n e d  i n  a c c o r d an c e  wi th  th e  a p p r o ve d  o r i g i n al  p e r fo r m an c e -
b a s e d  d e s i gn  an d  a s s u m p ti o n s  an d  an y s u b s e q u e n t a p p r o ve d

c h a n ge s  o r  m o d ifc ati o n s  to  th e  o r i g i n a l  p e r fo r m an c e -b as e d
d e s i g n .

1 0 . 1 . 1 2  H az ard o u s  M ate ri al s .

1 0 . 1 . 1 2 . 1    P e r fo r m a n c e -b as e d  d e s i gn s  fo r  fa c i l i ti e s  c o n tai n i n g
h i gh - h az ar d  c o n te n ts  s h a l l  i d e n ti fy th e  p r o p e r ti e s  o f h az ar d o u s
m a te r i al s  to  b e  s to r e d ,  u s e d ,  o r  h an d l e d  a n d  s h al l  p r o vi d e

ad e q u ate  an d  r e l i ab l e  s a fe g u a r d s  to  ac c o m p l i s h  th e  fo l l o wi n g
o b j e c ti ve s ,  c o n s i d e r i n g b o th  n o r m al  o p e r a ti o n s  an d  p o s s i b l e
a b n o r m a l  c o n d i ti o n s :

( 1 ) M i n i m i z e  th e  p o te n ti al  o c c u r r e n c e  o f u n wan te d  r e l e as e s ,
fr e ,  o r  o th e r  e m e r g e n c y i n c i d e n ts  r e s u l ti n g  fr o m  th e
s to r ag e ,  u s e ,  o r  h an d l i n g  o f h az ar d o u s  m a te r i al s

( 2 ) M i n i m i z e  th e  p o te n ti al  fa i l u r e  o f b u i l d i n gs ,  e q u i p m e n t,
o r  p r o c e s s e s  i n vo l vi n g  h az ar d o u s  m ate r i al s  b y e n s u r i n g
th at s u c h  b u i l d i n gs ,  e q u i p m e n t,  o r  p r o c e s s e s  a r e  r e l i a b l y
d e s i g n e d  an d  a r e  s u i tab l e  fo r  th e  h az ar d s  p r e s e n t

( 3 ) M i n i m i z e  th e  p o te n ti al  e x p o s u r e  o f p e o p l e  o r  p r o p e r ty
to  u n s a fe  c o n d i ti o n s  o r  e ve n ts  i n vo l vi n g an  u n i n te n d e d
r e ac ti o n  o r  r e l e a s e  o f h az ar d o u s  m ate r i a l s

( 4 ) M i n i m i z e  th e  p o te n ti al  fo r  a n  u n i n te n ti o n a l  r e ac ti o n
th at r e s u l ts  i n  a fr e ,  e x p l o s i o n ,  o r  o th e r  d a n ge r o u s
c o n d i ti o n

( 5 ) P r o vi d e  a  m e an s  to  c o n ta i n ,  tr e at,  n e u tr al i z e ,  o r  o th e r ‐
wi s e  h a n d l e  p l a u s i b l e  r e l e a s e s  o f h a z a r d o u s  m ate r i a l s  to
m i n i m i z e  th e  p o te n ti al  fo r  a d ve r s e  i m p ac ts  to  p e r s o n s  o r

p r o p e r ty o u ts i d e  o f th e  i m m e d i ate  a r e a o f a  r e l e as e
( 6 ) P r o vi d e  ap p r o p r i a te  s afe gu ar d s  to  m i n i m i z e  th e  r i s k o f

a n d  l i m i t d a m a ge  a n d  i n j u r y th a t m i gh t r e s u l t fr o m  an
e x p l o s i o n  i n vo l vi n g  h a z a r d o u s  m a te r i al s  th a t p r e s e n t

e x p l o s i o n  h az ar d s
( 7 ) D e te c t h a z a r d o u s  l e ve l s  o f g as e s  o r  va p o r s  th at a r e

d an g e r o u s  to  h e al th  a n d  al e r t a p p r o p r i a te  p e r s o n s  o r
m i ti ga te  th e  h az ar d  wh e n  th e  p h ys i o l o g i c a l  war n i n g
p r o p e r ti e s  fo r  s u c h  g as e s  o r  vap o r s  ar e  i n a d e q u a te  to

war n  o f d an g e r  p r i o r  to  p e r s o n al  i n j u r y
( 8 ) M ai n ta i n  p o we r  to  p r o vi d e  fo r  c o n ti n u e d  o p e r a ti o n  o f

s a fe g u a r d s  an d  i m p o r tan t s ys te m s  th a t ar e  r e l i e d  u p o n  to
p r e ve n t o r  c o n tr o l  a n  e m e r ge n c y c o n d i ti o n  i n vo l vi n g
h a z a r d o u s  m ate r i a l s

( 9 ) M ai n ta i n  ve n ti l ati o n  wh e r e  ve n ti l ati o n  i s  r e l i e d  u p o n  to
m i n i m i z e  th e  r i s k o f e m e r ge n c y c o n d i ti o n s  i n vo l vi n g

h az ar d o u s  m ate r i a l s
( 1 0 ) M i n i m i z e  th e  p o te n ti al  fo r  e x p o s i n g  c o m b u s ti b l e  h az ar d ‐

o u s  m ate r i a l s  to  u n i n te n d e d  s o u r c e s  o f i gn i ti o n  an d  fo r
e x p o s i n g  an y h a z a r d o u s  m ate r i al  to  fr e  o r  p h ys i c al
d am ag e  th a t c an  l e a d  to  e n d an g e r m e n t o f p e o p l e  o r

p r o p e r ty
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1 0 . 1 . 1 2 . 2    A p r o c e s s  h az ar d  a n al ys i s  a n d  o ff-s i te  c o n s e q u e n c e
an al ys i s  s h al l  b e  c o n d u c te d  wh e n  r e q u i r e d  b y th e  AH J  to
e n s u r e  th at p e o p l e  a n d  p r o p e r ty a r e  s ati s fac to r i l y p r o te c te d
fr o m  p o te n ti a l l y d an g e r o u s  c o n d i ti o n s  i n vo l vi n g  h az ar d o u s
m a te r i al s .  T h e  r e s u l ts  o f s u c h  a n al ys e s  s h al l  b e  c o n s i d e r e d
wh e n  d e te r m i n i n g a c ti ve  a n d  p as s i ve  m i ti g ati o n  m e a s u r e s  u s e d
i n  ac c o m p l i s h i n g th e  o b j e c ti ve s  o f N F PA 1 01  an d  th e  ap p l i c ab l e
fr e  p r e ve n ti o n  c o d e .

1 0 . 1 . 1 2 . 3    Wr i tte n  p r o c e d u r e s  fo r  p r e -s ta r tu p  s afe ty r e vi e ws ,
n o r m al  a n d  e m e r g e n c y o p e r ati o n s ,  m an a ge m e n t o f c h an g e ,
e m e r g e n c y r e s p o n s e ,  an d  ac c i d e n t i n ve s ti g ati o n  s h a l l  b e  d e ve l ‐
o p e d  p r i o r  to  b e g i n n i n g  o p e r ati o n s  at a  fa c i l i ty.  S u c h  p r o c e ‐
d u r e s  s h al l  b e  d e ve l o p e d  wi th  th e  p ar ti c i p ati o n  o f e m p l o ye e s .

1 0 . 1 . 1 3  S p e c i al  D efn i ti o n s .    A l i s t o f s p e c i al  te r m s  u s e d  i n  th i s
c h a p te r  s h a l l  b e  as  fo l l o ws :

( 1 ) D e s i gn  F i r e  S c e n ar i o  (See 3. 4. 8. 1 . )
( 2 ) D e s i gn  S p e c ifc a ti o n s  (See 3. 4. 4. )
( 3 ) D e s i gn  Te am  (See 3. 4. 5. )
( 4 ) E x p o s u r e  F i r e  (See 3. 4. 6. )
( 5 ) F i r e  M o d e l  (See 3. 4. 7. )
( 6 ) F i r e  S c e n a r i o  (See 3. 4. 8. )
( 7 ) F u e l  L o ad  (See 3. 4. 9. )
( 8 ) I n p u t D ata S p e c ifc ati o n  (See 3. 4. 1 0. )
( 9 ) O c c u p a n t C h ar ac te r i s ti c s  (See 3. 4. 1 1 . )

( 1 0 ) P e r fo r m a n c e  C r i te r i a  (See 3. 4. 1 2. )
( 1 1 ) P r o p o s e d  D e s i g n  (See 3. 4. 1 3. )
( 1 2 ) S afe ty F a c to r  (See 3. 4. 1 5. )
( 1 3 ) S afe ty M a r gi n  (See 3. 4. 1 6. )
( 1 4 ) S e n s i ti vi ty An al ys i s  (See 3. 4. 1 . 1 . )
( 1 5 ) S take h o l d e r  (See 3. 4. 1 9. )
( 1 6 ) U n c e r ta i n ty An al ys i s  (See 3. 4. 1 . 2. )
( 1 7 ) Ve r ifc ati o n  M e th o d  (See 3. 4. 21 . ) [ 1 : 5 . 1 . 1 3 ]

1 0 . 2  P e r fo r m an c e  C ri te ri a.

1 0 . 2 . 1  G e n e ral .    A d e s i gn  s h al l  m e e t th e  o b j e c ti ve s  s p e c ife d  i n
S e c ti o n  1 0 . 1  i f,  fo r  e ac h  r e q u i r e d  d e s i gn  s c e n a r i o ,  a s s u m p ti o n ,
an d  d e s i g n  s p e c ifc a ti o n ,  th e  p e r fo r m an c e  c r i te r i a  o f 1 0 . 2 . 2  a r e
m e t.

1 0 . 2 . 2 *  S p e c ifc  P e r fo r m an c e  C ri te ri a.

1 0 . 2 . 2 . 1 *  Fi re  C o n d i ti o n s .    N o  o c c u p an t wh o  i s  n o t i n ti m ate
wi th  i gn i ti o n  s h al l  b e  e x p o s e d  to  i n s tan tan e o u s  o r  c u m u l ati ve
u n te n a b l e  c o n d i ti o n s .

1 0 . 2 . 2 . 2 *  E x p l o s i o n  C o n d i ti o n s .    T h e  fa c i l i ty d e s i gn  s h a l l
p r o vi d e  a n  ac c e p tab l e  l e ve l  o f s a fe ty fo r  o c c u p an ts  an d  fo r  i n d i ‐
vi d u a l s  i m m e d i ate l y a d j ac e n t to  th e  p r o p e r ty fr o m  th e  e ffe c ts  o f
u n i n te n ti o n al  d e to n a ti o n  o r  d efag r ati o n .

1 0 . 2 . 2 . 3 *  H az ard o u s  M ate ri al s  E x p o s u re .    T h e  fac i l i ty d e s i gn
s h a l l  p r o vi d e  an  ac c e p tab l e  l e ve l  o f s afe ty fo r  o c c u p an ts  an d  fo r
i n d i vi d u al s  i m m e d i a te l y a d j ac e n t to  th e  p r o p e r ty fr o m  th e
e ffe c ts  o f an  u n au th o r i z e d  r e l e a s e  o f h a z a r d o u s  m a te r i al s  o r
th e  u n i n te n ti o n a l  r e ac ti o n  o f h az ar d o u s  m a te r i al s .

1 0 . 2 . 2 . 4 *  P ro p e r ty P ro te c ti o n .    T h e  fac i l i ty d e s i g n  s h al l  l i m i t
th e  e ffe c ts  o f a l l  r e q u i r e d  d e s i g n  s c e n ar i o s  fr o m  c a u s i n g  a n
u n ac c e p tab l e  l e ve l  o f p r o p e r ty d am ag e .

1 0 . 2 . 2 . 5 *  P u b l i c  We l fare .    F o r  fa c i l i ti e s  th a t s e r ve  a p u b l i c
we l far e  r o l e ,  th e  fac i l i ty d e s i gn  s h al l  l i m i t th e  e ffe c ts  o f a l l
re q u i r e d  d e s i g n  s c e n ar i o s  fr o m  c a u s i n g  a n  u n a c c e p ta b l e  i n te r ‐
r u p ti o n  o f th e  fa c i l i ty’ s  m i s s i o n .

1 0 . 2 . 2 . 6  O c c up an t P ro te c ti o n  fro m  U n te n ab l e  C o n d i ti o n s .
M e an s  s h a l l  b e  p r o vi d e d  to  e vac u a te ,  r e l o c ate ,  o r  d e fe n d  i n

p l a c e  o c c u p a n ts  n o t i n ti m a te  wi th  i g n i ti o n  fo r  s u ffc i e n t ti m e  s o
th a t th e y ar e  n o t e x p o s e d  to  i n s ta n ta n e o u s  o r  c u m u l ati ve

u n te n a b l e  c o n d i ti o n s  fr o m  s m o ke ,  h e a t,  o r  fam e s .

1 0 . 2 . 2 . 7  E m e rge n c y Re s p o n d e r P ro te c ti o n .    B u i l d i n gs  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  to  r e as o n ab l y p r e ve n t s tr u c tu r al  fai l ‐

u r e  u n d e r  fr e  c o n d i ti o n s  fo r  s u ffc i e n t ti m e  to  e n ab l e  fr e
fgh te r s  an d  e m e r g e n c y r e s p o n d e r s  to  c o n d u c t s e a r c h  an d

r e s c u e  o p e r a ti o n s .

1 0 . 2 . 2 . 8  O c c u p an t P ro te c ti o n  fro m  S tr u c tu ral  Fai l u re .    B u i l d ‐
i n gs  s h al l  b e  d e s i gn e d  a n d  c o n s tr u c te d  to  r e as o n ab l y p r e ve n t

s tr u c tu r a l  fai l u r e  u n d e r  fr e  c o n d i ti o n s  fo r  s u ffc i e n t ti m e  to
p r o te c t th e  o c c u p a n ts .

1 0 . 3  Re tai n e d  P re s c ri p ti ve  Re q u i re m e n ts .

1 0 . 3 . 1  S ys te m s  an d  Fe atu re s .    Al l  fr e  p r o te c ti o n  s ys te m s  an d
fe a tu r e s  o f th e  b u i l d i n g  s h a l l  c o m p l y wi th  a p p l i c a b l e  N F PA

s tan d ar d s  o r  th e  fr e  p r e ve n ti o n  c o d e  fo r  th o s e  s ys te m s  an d
fe a tu r e s .

1 0 . 3 . 2 *  E l e c tri c al  S ys te m s .    E l e c tr i c al  s ys te m s  s h al l  c o m p l y
wi th  ap p l i c a b l e  N F PA s tan d ar d s  fo r  th o s e  s ys te m s .

1 0 . 3 . 3  G e n e ral .    T h e  d e s i g n  s h al l  c o m p l y wi th  th e  fo l l o wi n g
r e q u i r e m e n ts  i n  ad d i ti o n  to  th e  p e r fo r m an c e  c r i te r i a o f
S e c ti o n  1 0 . 2  a n d  th e  m e th o d s  o f S e c ti o n s  1 0 . 4  th r o u g h  1 0 . 7  o r

th e  fr e  p r e ve n ti o n  c o d e :

( 1 ) F u n d a m e n ta l  r e q u i r e m e n ts
( 2 ) F i r e  d r i l l s
( 3 ) S m o ki n g
( 4 ) O p e n  o u td o o r  fr e s ,  i n c i n e r ato r s ,  an d  o u td o o r  fr e p l ac e s
( 5 ) F i r e  d e p ar tm e n t ac c e s s
( 6 ) Ac c e s s  to  s tr u c tu r e s
( 7 ) F i r e  p r o te c ti o n  m ar ki n g s
( 8 ) Vac an t b u i l d i n g s  an d  p r e m i s e s
( 9 ) C o m b u s ti b l e  ve g e ta ti o n

( 1 0 ) S afe g u ar d s  d u r i n g b u i l d i n g  c o n s tr u c ti o n ,  a l te r ati o n ,  an d
d e m o l i ti o n  o p e r ati o n s

1 0 . 3 . 4 *  M e an s  o f E gre s s .    T h e  d e s i gn  s h a l l  c o m p l y wi th  th e
fo l l o wi n g  N F PA 1 01  r e q u i r e m e n ts  i n  ad d i ti o n  to  th e  p e r fo r m ‐

an c e  c r i te r i a  o f S e c ti o n  1 0 . 2  a n d  th e  m e th o d s  o f S e c ti o n s  1 0 . 4
th r o u g h  1 0 . 7 :

( 1 ) C h an g e s  i n  l e ve l  i n  m e an s  o f e g r e s s :  7 . 1 . 7  o f N F PA 1 01
( 2 ) G u ar d s :  7 . 1 . 8  o f N F PA 1 01
( 3 ) D o o r s :  7 . 2 . 1  o f N F PA 1 01
( 4 ) S tai r s :  7 . 2 . 2  o f N F PA 1 01

Exception: The provisions of 7. 2. 2. 5. 1 ,  7. 2. 2. 5. 2,  7. 2. 2. 6. 2,
7. 2. 2. 6. 3,  and 7. 2. 2. 6. 4 of NFPA 1 01  shall be exempted.

( 5 ) Ra m p s :  7 . 2 . 5  o f N F PA 1 01

Exception: The provisions of 7. 2. 5. 3. 1 ,  7. 2. 5. 5,  and 7. 2. 5. 6. 1
of NFPA 1 01  shall be exempted.

( 6 ) F i r e  e s c a p e  l a d d e r s :  7 . 2 . 9  o f N F PA 1 01
( 7 ) Al te r n a ti n g tr e ad  d e vi c e s :  7 . 2 . 1 1  o f N F PA 1 01
( 8 ) C ap ac i ty o f m e a n s  o f e g r e s s :  S e c ti o n  7 . 3  o f N F PA 1 01

Exception: The provisions of 7. 3. 3 and 7. 3. 4 of NFPA 1 01
shall be exempted.

( 9 ) I m p e d i m e n ts  to  e g r e s s :  7 . 5 . 2  o f N F PA 1 01
( 1 0 ) I l l u m i n ati o n  o f m e an s  o f e gr e s s :  S e c ti o n  7 . 8  o f N F PA 1 01
( 1 1 ) E m e r ge n c y l i g h ti n g :  S e c ti o n  7 . 9  o f N F PA 1 01
( 1 2 ) M ar ki n g  o f m e an s  o f e gr e s s :  S e c ti o n  7 . 1 0  o f N F PA 1 01
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  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 0 . 3 . 5  E q u i val e n c y.    E q u i va l e n t d e s i g n s  fo r  th e  fe a tu r e s
c o ve r e d  i n  th e  r e ta i n e d  p r e s c r i p ti ve  r e q u i r e m e n ts  m a n d a te d  b y
1 0 . 3 . 1  th r o u gh  1 0 . 3 . 4  s h al l  b e  a d d r e s s e d  i n  ac c o r d an c e  wi th  th e
e q u i val e n c y p r o vi s i o n s  o f S e c ti o n  1 . 5 .

1 0 . 4 *  D e s i gn  S c e n ari o s .

1 0 . 4 . 1  G e n e ral .

1 0 . 4 . 1 . 1    T h e  p r o p o s e d  d e s i gn  s h al l  b e  c o n s i d e r e d  to  m e e t th e
go al s  an d  o b j e c ti ve s  i f i t a c h i e ve s  th e  p e r fo r m an c e  c r i te r i a  fo r
e a c h  r e q u i r e d  d e s i gn  s c e n ar i o .  T h e  AH J  s h al l  ap p r o ve  th e
p ar a m e te r s  i n vo l ve d  wi th  r e q u i r e d  d e s i g n  s c e n a r i o s .

1 0 . 4 . 1 . 2 *    D e s i gn  s c e n a r i o s  s h a l l  b e  e val u a te d  fo r  e a c h
r e q u i r e d  s c e n ar i o  u s i n g a  m e th o d  ac c e p tab l e  to  th e  AH J  an d
ap p r o p r i a te  fo r  th e  c o n d i ti o n s .  E ac h  s c e n a r i o  s h a l l  b e  as  c h al ‐
l e n gi n g an d  r e a l i s ti c  a s  an y th at c o u l d  r e al i s ti c al l y o c c u r  i n  th e
b u i l d i n g .

1 0 . 4 . 1 . 3 *    S c e n ar i o s  s e l e c te d  as  d e s i g n  s c e n a r i o 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 ,  th o s e  s p e c ife d  i n  1 0 . 4 . 2  th r o u g h  1 0 . 4 . 5 .

1 0 . 4 . 1 . 3 . 1    D e s i g n  fr e  s c e n ar i o s  d e m o n s tr a te d  b y th e  d e s i gn
te a m  to  th e  s a ti s fac ti o n  o f th e  AH J  as  i n ap p r o p r i ate  fo r  th e
b u i l d i n g  u s e  a n d  c o n d i ti o n s  s h a l l  n o t b e  r e q u i r e d  to  b e  e va l u ‐
ate d  fu l l y.

1 0 . 4 . 1 . 3 . 2    F i r e  D e s i g n  S c e n ar i o  8  (see 1 0. 4. 2. 8) s h al l  n o t b e
re q u i r e d  to  b e  a p p l i e d  to  fr e  p r o te c ti o n  s ys te m s  o r  fe a tu r e s  fo r
wh i c h  b o th  th e  l e ve l  o f r e l i ab i l i ty an d  th e  d e s i g n  p e r fo r m a n c e
i n  th e  a b s e n c e  o f th e  s ys te m  o r  fe a tu r e  a r e  ac c e p tab l e  to  th e
AH J .

1 0 . 4 . 1 . 4    E a c h  d e s i g n  s c e n ar i o  u s e d  i n  th e  p e r fo r m an c e -b as e d
d e s i g n  p r o p o s a l  s h a l l  b e  tr an s l a te d  i n to  i n p u t d ata s p e c ifc a‐
ti o n s ,  as  ap p r o p r i ate  fo r  th e  c al c u l a ti o n  m e th o d  o r  m o d e l .

1 0 . 4 . 1 . 5    An y d e s i g n  s c e n ar i o  s p e c ifc ati o n s  th at th e  d e s i gn
an al ys e s  d o  n o t e x p l i c i tl y ad d r e s s  o r  i n c o r p o r ate  a n d  th at a r e ,
th e r e fo r e ,  o m i tte d  fr o m  i n p u t d ata s p e c ifc ati o n s  s h a l l  b e  i d e n ‐
tife d ,  an d  a  s e n s i ti vi ty an a l ys i s  o f th e  c o n s e q u e n c e s  o f th a t
o m i s s i o n  s h al l  b e  p e r fo r m e d .

1 0 . 4 . 1 . 6    An y d e s i g n  s c e n a r i o  s p e c ifc ati o n s  m o d ife d  i n  i n p u t
d ata s p e c ifc ati o n s ,  b e c au s e  o f l i m i tati o n s  i n  te s t m e th o d s  o r
o th e r  d ata g e n e r ati o n  p r o c e d u r e s ,  s h al l  b e  i d e n tife d ,  a n d  a
s e n s i ti vi ty an a l ys i s  o f th e  c o n s e q u e n c e s  o f th e  m o d ifc a ti o n
s h a l l  b e  p e r fo r m e d .

1 0 . 4 . 2  Re q ui re d  D e s i gn  S c e n ari o s  — Fi re .

1 0 . 4 . 2 . 1 *  Fi re  D e s i gn  S c e n ari o  1 .    F i r e  D e s i gn  S c e n ar i o  1
i n vo l ve s  an  o c c u p an c y-s p e c ifc  d e s i g n  s c e n a r i o  r e p r e s e n tati ve  o f
a typ i c al  fr e  fo r  th e  o c c u p an c y.

1 0 . 4 . 2 . 1 . 1    T h i s  d e s i gn  s c e n ar i o  s h al l  e x p l i c i tl y ac c o u n t fo r  th e
fo l l o wi n g :

( 1 ) O c c u p an t a c ti vi ti e s
( 2 ) N u m b e r  a n d  l o c ati o n
( 3 ) Ro o m  s i z e
( 4 ) F u r n i s h i n gs  an d  c o n te n ts
( 5 ) F u e l  p r o p e r ti e s  an d  i gn i ti o n  s o u r c e s
( 6 ) Ve n ti l a ti o n  c o n d i ti o n s

1 0 . 4 . 2 . 1 . 2    T h e  fr s t i te m  i gn i te d  a n d  i ts  l o c a ti o n  s h al l  b e
e x p l i c i tl y d efn e d .

1 0 . 4 . 2 . 2 *  Fi re  D e s i gn  S c e n ari o  2 .    F i r e  D e s i gn  S c e n ar i o  2
i n vo l ve s  a n  u l tr a fa s t-d e ve l o p i n g  fr e  i n  th e  p r i m ar y m e an s  o f

e gr e s s  wi th  i n te r i o r  d o o r s  o p e n  a t th e  s tar t o f th e  fr e .  T h i s
d e s i g n  s c e n ar i o  s h al l  ad d r e s s  th e  c o n c e r n  r e ga r d i n g  a r e d u c ‐

ti o n  i n  th e  n u m b e r  o f avai l ab l e  m e a n s  o f e g r e s s .

1 0 . 4 . 2 . 3 *  Fi re  D e s i gn  S c e n ari o  3 .    F i r e  D e s i gn  S c e n ar i o  3
i n vo l ve s  a  fr e  th at s ta r ts  i n  a n o r m al l y u n o c c u p i e d  r o o m  th at
c a n  p o te n ti al l y e n d an g e r  a  l ar g e  n u m b e r  o f o c c u p an ts  i n  a

l ar g e  r o o m  o r  o th e r  ar e a .  T h i s  d e s i g n  s c e n ar i o  s h a l l  ad d r e s s
th e  c o n c e r n  r e ga r d i n g a  fr e  s ta r ti n g i n  a  n o r m a l l y u n o c c u p i e d
r o o m  a n d  m i g r ati n g  i n to  th e  s p a c e  th a t c a n ,  p o te n ti a l l y,  h o l d

th e  gr e a te s t n u m b e r  o f o c c u p an ts  i n  th e  b u i l d i n g.

1 0 . 4 . 2 . 4 *  Fi re  D e s i gn  S c e n ari o  4 .    F i r e  D e s i gn  S c e n ar i o  4
i n vo l ve s  a fr e  th a t o r i g i n ate s  i n  a c o n c e al e d  wa l l -  o r  c e i l i n g-

s p ac e  ad j ac e n t to  a l a r ge  o c c u p i e d  r o o m .  T h i s  d e s i gn  s c e n ar i o
s h a l l  a d d r e s s  th e  c o n c e r n  r e g ar d i n g a  fr e  o r i gi n ati n g  i n  a

c o n c e al e d  s p ac e  th at d o e s  n o t h a ve  e i th e r  a d e te c ti o n  s ys te m  o r
s u p p r e s s i o n  s ys te m  a n d  th e n  s p r e ad i n g  i n to  th e  r o o m  wi th i n
th e  b u i l d i n g  th at c a n ,  p o te n ti al l y,  h o l d  th e  g r e ate s t n u m b e r  o f

o c c u p an ts .

1 0 . 4 . 2 . 5 *  Fi re  D e s i gn  S c e n ari o  5 .    F i r e  D e s i gn  S c e n ar i o  5
i n vo l ve s  a s l o wl y d e ve l o p i n g  fr e ,  s h i e l d e d  fr o m  fr e  p r o te c ti o n

s ys te m s ,  i n  c l o s e  p r o x i m i ty to  a h i g h  o c c u p an c y a r e a.  T h i s
d e s i g n  s c e n ar i o  s h al l  a d d r e s s  th e  c o n c e r n  r e g ar d i n g  a  r e l ati ve l y

s m al l  i g n i ti o n  s o u r c e  c a u s i n g  a s i g n ifc an t fr e .

1 0 . 4 . 2 . 6 *  Fi re  D e s i gn  S c e n ari o  6 .    F i r e  D e s i gn  S c e n ar i o  6
i n vo l ve s  th e  m o s t s e ve r e  fr e  r e s u l ti n g  fr o m  th e  l ar g e s t p o s s i b l e

fu e l  l o a d  c h ar a c te r i s ti c  o f th e  n o r m a l  o p e r a ti o n  o f th e  b u i l d ‐
i n g .  T h i s  d e s i g n  s c e n ar i o  s h al l  a d d r e s s  th e  c o n c e r n  r e ga r d i n g  a

r a p i d l y d e ve l o p i n g fr e  wi th  o c c u p a n ts  p r e s e n t.

1 0 . 4 . 2 . 7 *  Fi re  D e s i gn  S c e n ari o  7 .    F i r e  D e s i gn  S c e n ar i o  7
i n vo l ve s  an  o u ts i d e  e x p o s u r e  fr e .  T h i s  d e s i gn  s c e n a r i o  s h a l l

ad d r e s s  th e  c o n c e r n  r e g ar d i n g  a fr e  s ta r ti n g a t a l o c a ti o n
r e m o te  fr o m  th e  ar e a o f c o n c e r n  an d  e i th e r  s p r e ad i n g  i n to  th e

a r e a,  b l o c ki n g e s c a p e  fr o m  th e  ar e a ,  o r  d e ve l o p i n g u n te n ab l e
c o n d i ti o n s  wi th i n  th e  ar e a .

1 0 . 4 . 2 . 8 *  Fi re  D e s i gn  S c e n ari o  8 .    F i r e  D e s i gn  S c e n ar i o  8
i n vo l ve s  a fr e  o r i gi n ati n g  i n  o r d i n a r y c o m b u s ti b l e s  i n  a r o o m

o r  ar e a  wi th  e ac h  p as s i ve  o r  ac ti ve  fr e  p r o te c ti o n  s ys te m  o r
fe a tu r e  i n d e p e n d e n tl y r e n d e r e d  i n e ffe c ti ve .  T h i s  s e t o f d e s i g n

s c e n ar i o s  s h a l l  ad d r e s s  c o n c e r n s  r e g ar d i n g e ac h  fr e  p r o te c ti o n
s ys te m  o r  fr e  p r o te c ti o n  fe atu r e ,  c o n s i d e r e d  i n d i vi d u a l l y,  b e i n g
u n r e l i ab l e  o r  b e c o m i n g  u n avai l a b l e .  T h i s  s c e n a r i o  s h al l  n o t b e

r e q u i r e d  to  b e  a p p l i e d  to  fr e  p r o te c ti o n  s ys te m s  o r  fe a tu r e s  fo r
wh i c h  b o th  th e  l e ve l  o f r e l i ab i l i ty an d  th e  d e s i gn  p e r fo r m a n c e
i n  th e  a b s e n c e  o f th e  s ys te m  ar e  ac c e p tab l e  to  th e  AH J .

1 0 . 4 . 3  Re q ui re d  D e s i gn  S c e n ari o s  — E x p l o s i o n .

1 0 . 4 . 3 . 1 *  E x p l o s i o n  D e s i gn  S c e n ari o  1 .

1 0 . 4 . 3 . 1 . 1    E x p l o s i o n  D e s i g n  S c e n ar i o  1  i s  th e  d e to n a ti o n  o r
d efag r ati o n  o f e x p l o s i ve  m a te r i al s  b e i n g  m an u fac tu r e d ,  s to r e d ,

h a n d l e d ,  o r  u s e d  i n  a fac i l i ty.

1 0 . 4 . 3 . 1 . 2    E x p l o s i o n  D e s i g n  S c e n ar i o  1  s h al l  a d d r e s s  th e
c o n c e r n  r e g ar d i n g s a fe ty o f i n d i vi d u al s  n o t i n ti m a te  wi th  th e

e x p l o s i o n  an d  p r o p e r ty p r o te c ti o n  o f ad j a c e n t p r o p e r ti e s  an d
b u i l d i n g s .

1 0 . 4 . 4 *  Re q u i re d  D e s i gn  S c e n ari o s  — H az ard o u s  M ate ri al s .

1 0 . 4 . 4 . 1  H az ard o u s  M ate ri al s  D e s i gn  S c e n ari o  1 .    H az ar d o u s
M ate r i a l s  D e s i g n  S c e n ar i o  1  i n vo l ve s  an  u n au th o r i z e d  r e l e a s e

o f h a z a r d o u s  m a te r i al s  fr o m  a s i n g l e  c o n tr o l  ar e a .  T h i s  d e s i gn
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s c e n a r i o  s h al l  ad d r e s s  th e  c o n c e r n  r e ga r d i n g th e  s p r e ad  o f
h az ar d o u s  c o n d i ti o n s  fr o m  th e  p o i n t o f r e l e as e .

1 0 . 4 . 4 . 2  H az ard o u s  M ate ri al s  D e s i gn  S c e n ari o  2 .    H az ar d o u s
M ate r i a l s  D e s i g n  S c e n ar i o  2  i n vo l ve s  an  e x p o s u r e  fr e  o n  a l o c a ‐
ti o n  wh e r e  h az ar d o u s  m a te r i al s  ar e  s to r e d ,  u s e d ,  h an d l e d ,  o r
d i s p e n s e d .  T h i s  d e s i gn  s c e n ar i o  s h al l  a d d r e s s  th e  c o n c e r n
r e ga r d i n g  h o w a fr e  i n  a fac i l i ty a ffe c ts  th e  s afe  s to r ag e ,
h a n d l i n g ,  o r  u s e  o f h az ar d o u s  m a te r i al s .

1 0 . 4 . 4 . 3  H az ard o us  M ate ri al s  D e s i gn  S c e n ari o  3 .    H az ar d o u s
M ate r i a l s  D e s i g n  S c e n a r i o  3  i n vo l ve s  th e  ap p l i c a ti o n  o f an
e x te r n al  fac to r  to  th e  h az ar d o u s  m ate r i a l  th at i s  l i ke l y to  r e s u l t
i n  a fr e ,  e x p l o s i o n ,  to x i c  r e l e a s e ,  o r  o th e r  u n s afe  c o n d i ti o n .
T h i s  d e s i g n  s c e n ar i o  s h a l l  a d d r e s s  th e  c o n c e r n  r e ga r d i n g  th e
i n i ti a ti o n  o f a h a z a r d o u s  m a te r i al s  e ve n t b y th e  ap p l i c ati o n  o f
h e at,  s h o c k,  i m p a c t,  o r  wate r  o n to  a h a z a r d o u s  m a te r i al  b e i n g
s to r e d ,  u s e d ,  h an d l e d ,  o r  d i s p e n s e d  i n  th e  fac i l i ty.

1 0 . 4 . 4 . 4  H az ard o us  M ate ri al s  D e s i gn  S c e n ari o  4 .

1 0 . 4 . 4 . 4 . 1    H a z a r d o u s  M ate r i a l s  D e s i gn  S c e n a r i o  4  i n vo l ve s  a n
u n au th o r i z e d  d i s c h a r ge  wi th  e a c h  p r o te c ti o n  s ys te m  i n d e p e n d ‐
e n tl y r e n d e r e d  i n e ffe c ti ve .  T h i s  s e t o f d e s i g n  h az ar d o u s  m ate r i ‐
al s  s c e n ar i o s  s h a l l  ad d r e s s  c o n c e r n  r e g ar d i n g  e ac h  p r o te c ti o n
s ys te m  o r  p ro te c ti o n  fe atu r e ,  c o n s i d e r e d  i n d i vi d u al l y,  b e i n g
u n r e l i ab l e  o r  b e c o m i n g  u n a va i l a b l e .

1 0 . 4 . 4 . 4 . 2 *    H az ar d o u s  M a te r i al s  D e s i g n  S c e n ar i o  4  s h a l l  n o t
b e  r e q u i r e d  to  b e  a p p l i e d  to  p r o te c ti o n  s ys te m s  o r  fe atu r e s  fo r
wh i c h  b o th  th e  l e ve l  o f r e l i ab i l i ty an d  th e  d e s i g n  p e r fo r m a n c e
i n  th e  ab s e n c e  o f th e  s ys te m  ar e  ac c e p tab l e  to  th e  AH J .

Δ 1 0 . 4 . 5  Re q u i re d  D e s i gn  S c e n ari o s  — S afe ty D u ri n g B u i l d i n g
U s e .

1 0 . 4 . 5 . 1 *  B u i l d i n g U s e  D e s i gn  S c e n ari o  1 .    B u i l d i n g  U s e
D e s i g n  S c e n ar i o  1  i n vo l ve s  an  e ve n t i n  wh i c h  th e  m a x i m u m
o c c u p an t l o ad  i s  i n  th e  as s e m b l y b u i l d i n g an d  an  e m e r ge n c y
e ve n t o c c u r s ,  b l o c ki n g  th e  p r i n c i p al  e x i t/ e n tr a n c e  to  th e  b u i l d ‐
i n g .  T h i s  d e s i g n  s c e n a r i o  s h al l  a d d r e s s  th e  c o n c e r n  o f o c c u ‐
p an ts  h a vi n g to  take  a l te r n ati ve  e x i t r o u te s  u n d e r  c r o wd e d
c o n d i ti o n s .

1 0 . 4 . 5 . 2  B u i l d i n g U s e  D e s i gn  S c e n ari o  2 .    B u i l d i n g U s e  D e s i g n
S c e n ar i o  2  i n vo l ve s  a  fr e  i n  an  ar e a  o f a  b u i l d i n g  u n d e r g o i n g
c o n s tr u c ti o n  o r  d e m o l i ti o n  wh i l e  th e  r e m a i n d e r  o f th e  b u i l d i n g
i s  o c c u p i e d .  T h e  n o r m a l  fr e  s u p p r e s s i o n  s ys te m  i n  th e  ar e a
u n d e r g o i n g  c o n s tr u c ti o n  o r  d e m o l i ti o n  h as  b e e n  ta ke n  o u t o f
s e r vi c e .  T h i s  d e s i gn  s c e n ar i o  s h al l  ad d r e s s  th e  c o n c e r n  r e ga r d ‐
i n g  th e  i n o p e r a b i l i ty o f c e r ta i n  b u i l d i n g fr e  s afe ty fe a tu r e s
d u r i n g c o n s tr u c ti o n  a n d  d e m o l i ti o n  i n  a p a r ti al l y o c c u p i e d
b u i l d i n g .

1 0 . 5  E val u ati o n  o f P ro p o s e d  D e s i gn s .

1 0 . 5 . 1  G e n e ral .

1 0 . 5 . 1 . 1    A p r o p o s e d  d e s i g n ’ s  p e r fo r m a n c e  s h al l  b e  as s e s s e d
re l ati ve  to  e a c h  p e r fo r m an c e  o b j e c ti ve  i n  th e  fr e  p r e ve n ti o n
c o d e  a n d  e ac h  ap p l i c ab l e  s c e n ar i o  i n  S e c ti o n  1 0 . 4 ,  wi th  th e
as s e s s m e n t c o n d u c te d  th r o u gh  th e  u s e  o f a p p r o p r i a te  c al c u l a‐
ti o n  m e th o d s .

1 0 . 5 . 1 . 2    T h e  c h o i c e  o f as s e s s m e n t m e th o d s  s h al l  r e q u i r e  th e
ap p r o val  o f th e  AH J .

1 0 . 5 . 2  U s e .    T h e  d e s i gn  p r o fe s s i o n al  s h a l l  u s e  th e  as s e s s m e n t
m e th o d s  to  d e m o n s tr a te  th at th e  p r o p o s e d  d e s i g n  wi l l  a c h i e ve
th e  g o al s  a n d  o b j e c ti ve s ,  as  m e as u r e d  b y th e  p e r fo r m a n c e  c r i te ‐

r i a i n  l i gh t o f th e  s a fe ty m a r gi n s  an d  u n c e r ta i n ty a n al ys i s ,  fo r
e a c h  s c e n ar i o ,  g i ve n  th e  as s u m p ti o n s .

1 0 . 5 . 3  I n p u t D ata.

1 0 . 5 . 3 . 1  D ata.

1 0 . 5 . 3 . 1 . 1    I n p u t d ata fo r  c o m p u te r  fr e  m o d e l s  s h al l  b e
o b tai n e d  i n  ac c o r d an c e  wi th  AS T M  E 1 5 9 1 ,  Standard Guide for

Obtaining Data for Deterministic Fire Models.

1 0 . 5 . 3 . 1 . 2    D ata fo r  u s e  i n  an a l yti c a l  m o d e l s  th at ar e  n o t
c o m p u te r-b as e d  fr e  m o d e l s  s h al l  b e  o b ta i n e d  u s i n g ap p r o p r i ‐
ate  m e as u r e m e n t,  r e c o r d i n g ,  a n d  s to r ag e  te c h n i q u e s  to  e n s u r e

th e  ap p l i c ab i l i ty o f th e  d ata to  th e  an a l yti c a l  m e th o d  b e i n g
u s e d .

1 0 . 5 . 3 . 2  D ata Re q u i re m e n ts .    A c o m p l e te  l i s ti n g o f i n p u t d ata
r e q u i r e m e n ts  fo r  al l  m o d e l s ,  e n g i n e e r i n g m e th o d s ,  an d  o th e r
c a l c u l ati o n  o r  ve r ifc ati o n  m e th o d s  r e q u i r e d  o r  p r o p o s e d  a s

p ar t o f th e  p e r fo r m a n c e - b a s e d  d e s i g n  s h al l  b e  p r o vi d e d .

1 0 . 5 . 3 . 3  U n c e r tai n ty an d  C o n s e r vati s m  o f D ata.    U n c e r tai n ty
i n  i n p u t d a ta  s h al l  b e  an a l yz e d  an d ,  as  d e te r m i n e d  ap p r o p r i a te

b y th e  AH J ,  a d d r e s s e d  th r o u g h  th e  u s e  o f c o n s e r vati ve  val u e s .

1 0 . 5 . 4  O u tp u t D ata.    T h e  as s e s s m e n t m e th o d s  u s e d  s h al l  ac c u ‐
r ate l y a n d  ap p r o p r i a te l y p r o d u c e  th e  r e q u i r e d  o u tp u t d a ta
fr o m  i n p u t d ata b as e d  o n  th e  d e s i g n  s p e c ifc a ti o n s ,  as s u m p ‐

ti o n s ,  an d  s c e n ar i o s .

1 0 . 5 . 5  Val i d i ty.    E vi d e n c e  s h a l l  b e  p r o vi d e d  c o nfr m i n g th at
th e  as s e s s m e n t m e th o d s  a r e  val i d  an d  a p p r o p r i a te  fo r  th e

p r o p o s e d  fac i l i ty,  u s e ,  a n d  c o n d i ti o n s .

1 0 . 6 *  S afe ty Fac to rs .    Ap p r o ve d  s afe ty fa c to r s  s h al l  b e  i n c l u ‐
d e d  i n  th e  d e s i gn  m e th o d s  an d  c al c u l a ti o n s  to  r efe c t u n c e r ‐
ta i n ty i n  th e  as s u m p ti o n s ,  d a ta ,  a n d  o th e r  fac to r s  as s o c i ate d

wi th  th e  p e r fo r m an c e -b as e d  d e s i g n .

1 0 . 7  D o c u m e n tati o n  Re q u i re m e n ts .

1 0 . 7 . 1 *  G e n e ral .

1 0 . 7 . 1 . 1    Al l  as p e c ts  o f th e  d e s i g n ,  i n c l u d i n g  th o s e  d e s c r i b e d  i n
1 0 . 7 . 2  th r o u g h  1 0 . 7 . 1 4 ,  s h a l l  b e  d o c u m e n te d .

1 0 . 7 . 1 . 2    T h e  fo r m a t an d  c o n te n t o f th e  d o c u m e n tati o n  s h a l l
b e  ac c e p tab l e  to  th e  AH J .

1 0 . 7 . 2 *  Te c h n i c al  Re fe re n c e s  an d  Re s o u rc e s .

1 0 . 7 . 2 . 1    T h e  AH J  s h al l  b e  p r o vi d e d  wi th  s u ffc i e n t d o c u m e n ta ‐
ti o n  to  s u p p o r t th e  val i d i ty,  ac c u r ac y,  r e l e va n c e ,  a n d  p r e c i s i o n

o f th e  p r o p o s e d  m e th o d s .

1 0 . 7 . 2 . 2    T h e  e n gi n e e r i n g  s tan d ar d s ,  c al c u l a ti o n  m e th o d s ,  an d
o th e r  fo r m s  o f s c i e n tifc  i n fo r m a ti o n  p r o vi d e d  s h al l  b e  a p p r o ‐
p r i a te  fo r  th e  p ar ti c u l ar  a p p l i c ati o n  an d  m e th o d o l o g i e s  u s e d .

1 0 . 7 . 3  Fac i l i ty D e s i gn  S p e c ifc ati o n s .    Al l  d e tai l s  o f th e
p r o p o s e d  fac i l i ty d e s i gn  th at a ffe c t th e  ab i l i ty o f th e  fac i l i ty to

m e e t th e  s tate d  go a l s  an d  o b j e c ti ve s  s h a l l  b e  d o c u m e n te d .

1 0 . 7 . 4  P e r fo r m an c e  C ri te ri a.    P e r fo r m an c e  c r i te r i a ,  wi th  s o u r ‐
c e s ,  s h al l  b e  d o c u m e n te d .

1 0 . 7 . 5  O c c up an t C h arac te ri s ti c s .    As s u m p ti o n s  ab o u t o c c u ‐
p an t c h ar ac te r i s ti c s  s h a l l  b e  d o c u m e n te d .

1 0 . 7 . 6  D e s i gn  S c e n ari o s .    D e s c r i p ti o n s  o f d e s i g n  h az ar d s
s c e n a r i o s  s h a l l  b e  d o c u m e n te d .
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1 0 . 7 . 7  I n p u t D ata.    I n p u t d ata to  m o d e l s  a n d  as s e s s m e n t m e th ‐
o d s ,  i n c l u d i n g s e n s i ti vi ty a n al ys i s ,  s h a l l  b e  d o c u m e n te d .

1 0 . 7 . 8  O u tp ut D ata.    O u tp u t d ata fr o m  m o d e l s  an d  a s s e s s m e n t
m e th o d s ,  i n c l u d i n g  s e n s i ti vi ty an al ys i s ,  s h al l  b e  d o c u m e n te d .

1 0 . 7 . 9  S afe ty Fac to rs .    S afe ty fac to r s  u ti l i z e d  s h al l  b e  d o c u ‐
m e n te d .

1 0 . 7 . 1 0  P re s c ri p ti ve  Re q ui re m e n ts .    Re tai n e d  p r e s c r i p ti ve
re q u i r e m e n ts  s h al l  b e  d o c u m e n te d .

1 0 . 7 . 1 1 *  M o d e l i n g Fe ature s .

1 0 . 7 . 1 1 . 1    As s u m p ti o n s  m a d e  b y th e  m o d e l  u s e r,  a n d  d e s c r i p ‐
ti o n s  o f m o d e l s  a n d  m e th o d s  u s e d ,  i n c l u d i n g kn o wn  l i m i ta‐
ti o n s ,  s h al l  b e  d o c u m e n te d .

1 0 . 7 . 1 1 . 2    D o c u m e n tati o n  s h a l l  b e  p r o vi d e d  th at th e  as s e s s ‐
m e n t m e th o d s  h a ve  b e e n  u s e d  val i d l y an d  ap p r o p r i ate l y to
ad d r e s s  th e  d e s i g n  s p e c ifc ati o n s ,  a s s u m p ti o n s ,  a n d  s c e n a r i o s .

1 0 . 7 . 1 2  E vi d e n c e  o f M o d e l e r C ap ab i l i ty.    T h e  d e s i g n  te am ’ s
r e l e van t e x p e r i e n c e  wi th  th e  m o d e l s ,  te s t m e th o d s ,  d atab as e s ,
an d  o th e r  a s s e s s m e n t m e th o d s  u s e d  i n  th e  p e r fo r m an c e -b as e d
d e s i g n  p r o p o s al  s h a l l  b e  d o c u m e n te d .

1 0 . 7 . 1 3  P e r fo r m an c e  E val uati o n .    T h e  p e r fo r m an c e  e val u a‐
ti o n  s u m m ar y s h a l l  b e  d o c u m e n te d .

1 0 . 7 . 1 4  U s e  o f P e r fo r m an c e - B as e d  D e s i gn  O p ti o n .    D e s i gn
p r o p o s al s  s h a l l  i n c l u d e  d o c u m e n tati o n  th a t p r o vi d e s  an yo n e
i n vo l ve d  i n  o wn e r s h i p  o r  m an ag e m e n t o f th e  fac i l i ty wi th  al l  o f
th e  fo l l o wi n g  n o tifc a ti o n :

( 1 ) T h e  fa c i l i ty wa s  ap p r o ve d  as  a  p e r fo r m a n c e - b a s e d  d e s i gn
wi th  c e r tai n  s p e c ife d  d e s i gn  c r i te r i a  an d  a s s u m p ti o n s .

( 2 ) An y r e m o d e l i n g ,  m o d ifc ati o n ,  r e n o va ti o n ,  c h a n ge  i n  u s e ,
o r  c h an g e  i n  th e  e s tab l i s h e d  a s s u m p ti o n s  wi l l  r e q u i r e  a

re - e va l u a ti o n  a n d  r e -a p p r o val .

C h ap te r 1 1    Am m o n i um  N i trate  S o l i d s  an d  L i q u i d s

Δ 1 1 . 1  G e n e ral .

1 1 . 1 . 1 *  Ap p l i c ab i l i ty.    T h e  r e q u i r e m e n ts  o f th i s  c h ap te r  s h a l l
ap p l y to  th e  s to r a ge ,  u s e ,  an d  h a n d l i n g o f s o l i d  o r  l i q u i d  a m m o ‐
n i u m  n i tr ate  i n  q u an ti ti e s  g r e ate r  th a n  1 , 0 0 0  l b .

1 1 . 1 . 1 . 1    T h e  s to r ag e ,  u s e ,  an d  h a n d l i n g  o f a m m o n i u m  n i tr ate
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 C h a p te r s  1  an d  4 .

1 1 . 1 . 1 . 1 . 1    C h a p te r s  6  th r o u g h  1 0  s h al l  a p p l y u n l e s s  o th e r wi s e
i n d i c ate d  i n  th i s  c h a p te r.

1 1 . 1 . 1 . 2    T h i s  c h a p te r  s h a l l  a p p l y to  s o l i d  a m m o n i u m  n i tr a te  i n
th e  fo r m  o f c r ys tal s ,  fake s ,  g r ai n s  o r  p r i l l s ,  i n c l u d i n g fe r ti l i z e r
gr ad e  an d  i n d u s tr i a l  g r ad e  o r  o th e r  m i x tu r e s  c o n tai n i n g
6 0  p e r c e n t o r  m o r e  b y we i g h t o f a m m o n i u m  n i tr a te .

1 1 . 1 . 1 . 3    T h i s  c h ap te r  s h a l l  ap p l y to  l i q u i d  am m o n i u m  n i tr a te
s o l u ti o n s  c o n tai n i n g  7 0  p e r c e n t o r  m o r e  b y we i g h t o f am m o ‐
n i u m  n i tr ate .

1 1 . 1 . 1 . 4    T h i s  c h a p te r  s h a l l  n o t a p p l y to  l i q u i d  a m m o n i u m
n i tr ate  s o l u ti o n s  u s e d  as  fe r ti l i z e r s  u n l e s s  c l a s s ife d  as  a  h az ar d ‐
o u s  m ate r i a l  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 ) .

1 1 . 1 . 1 . 5 *    T h i s  c h ap te r  s h al l  n o t ap p l y to  a m m o n i u m  n i tr ate
an d  a m m o n i u m  n i tr a te  m i x tu r e s  th a t a r e  D O T  H a z a r d  C l as s  1
e x p l o s i ve s .

1 1 . 1 . 1 . 6 *    T h e  ag r i c u l tu r al  ap p l i c ati o n  o f am m o n i u m  n i tr a te
an d  am m o n i u m  n i tr a te –b as e d  fe r ti l i z e r s  i n  o u td o o r  a gr i c u l ‐
tu r al  u s e s  i s  n o t r e g u l ate d  b y th i s  c o d e .

N 1 1 . 1 . 1 . 7    T h i s  c h ap te r  s h a l l  n o t ap p l y to  c al c i u m  a m m o n i u m
n i tr ate  ( C AN )  a s  d efn e d  i n  C h ap te r  3  an d  th at c o m p l i e s  wi th

th e  fo l l o wi n g m an u fa c tu r i n g  s p e c ifc ati o n s ,  s u p p o r tab l e  b y a
m a n u fac tu r e r ’ s  c o m p o s i ti o n  c e r tifc a ti o n :

( 1 ) I t h a s  a m a x i m u m  c o m b u s ti b l e  m a te r i al  c o n te n t,
e x p r e s s e d  a s  o r g an i c  c ar b o n ,  o f 0 . 4  p e r c e n t b y we i gh t.

( 2 ) T h e  m i n i m u m  c o n te n t o f s u c h  c al c i u m  an d / o r  m a gn e ‐
s i u m  c a r b o n a te s  i n  th i s  p r o d u c t i s  2 0  p e r c e n t b y we i g h t

an d  th e i r  p u r i ty l e ve l  i s  9 0  p e r c e n t b y we i gh t m i n i m u m .
( 3 ) T h e  c al c i u m  i n  th i s  p r o d u c t i s  n o t wa te r-s o l u b l e .

1 1 . 1 . 1 . 8    Wh e r e  C h a p te r  1 1  i s  a p p l i c a b l e ,  C h ap te r  1 5  an d
C h ap te r  1 9  s h al l  n o t a p p l y.

N 1 1 . 1 . 1 . 9    T h e  ap 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 s  1 –1 0  an d
C h ap te r s  1 2 –2 0  s h al l  ap p l y to  s o l i d  o r  l i q u i d  a m m o n i u m  n i tr a te
n o t r e gu l a te d  b y C h ap te r  1 1 .

N 1 1 . 1 . 1 . 1 0    S e e  al s o  An n e x  E .

1 1 . 1 . 2  S o u rc e s  o f I gn i ti o n .    O p e n  fam e s  an d  s m o ki n g s h al l  b e
p r o h i b i te d  i n  b u i l d i n g s  th a t s to r e ,  u s e ,  a n d  h an d l e  a m m o n i u m
n i tr ate .

1 1 . 1 . 3  G e n e ral  Re q u i re m e n ts  fo r S to rage .    T h e  q u an ti ty an d
ar r an g e m e n t l i m i ts  i n  th i s  c h ap te r  s h a l l  n o t a p p l y to  th e  tr an s i ‐

e n t s to r a ge  o f am m o n i u m  n i tr ate  i n  p r o c e s s  ar e a s  at p l an ts
wh e r e  am m o n i u m  n i tr ate  i s  m a n u fac tu r e d .

1 1 . 1 . 4  C o n s tr u c ti o n  Re q ui re m e n ts .    B u i l d i n g s ,  o r  p o r ti o n s
th e r e o f,  i n  wh i c h  am m o n i u m  n i tr a te  i s  s to r e d ,  u s e d ,  o r
h an d l e d  s h a l 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  th e  b u i l d i n g

c o d e .

1 1 . 1 . 4 . 1    B u i l d i n g s  u s e d  fo r  th e  s to r a ge  an d  h a n d l i n g  o f
a m m o n i u m  n i tr ate  i n  b u l k,  b a gs ,  o r  o th e r  c o m b u s ti b l e  c o n ta i n ‐

e r s  s h al l  b e  o f n o n c o m b u s ti b l e  ( Typ e  I  o r  I I )  c o n s tr u c ti o n .

1 1 . 1 . 4 . 2    B i n s  o r  c o m p a r tm e n ts  u s e d  fo r  th e  s to r ag e  o f b u l k
am m o n i u m  n i tr ate  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 s  th at a r e  c o m p ati b l e  wi th  am m o n i u m  n i tr ate .  (See
11.3.2.3.2.)

1 1 . 1 . 4 . 3    S to r ag e  b u i l d i n g s  s h al l  n o t h ave  b a s e m e n ts  u n l e s s  th e
b a s e m e n ts  a r e  o p e n  o n  a t l e a s t o n e  s i d e .

1 1 . 1 . 4 . 3 . 1    B u i l d i n g s  o ve r  o n e  s to r y i n  h e i gh t s h al l  n o t b e  u s e d
fo r  s to r ag e ,  u n l e s s  ap p r o ve d  fo r  s u c h  u s e .

1 1 . 1 . 4 . 4    T h e  e x te r i o r  wal l  o n  th e  e x p o s e d  s i d e  o f a  s to r ag e
b u i l d i n g  wi th i n  5 0  ft ( 1 5 . 2  m )  o f a c o m b u s ti b l e  b u i l d i n g ,  a

fo r e s t,  c o m b u s ti b l e  m a te r i al s ,  an d / o r  e x p o s u r e  h a z a r d s  b y o r d i ‐
n ar y c o m b u s ti b l e  m a te r i al s  s h a l l  b e  a fr e  b ar r i e r  wa l l  wi th  a
m i n i m u m  fr e  r e s i s ta n c e  r a ti n g o f 2  h o u r s  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 .

1 1 . 1 . 4 . 5    I n  l i e u  o f th e  fr e  b ar r i e r  wal l  s p e c ife d  i n  1 1 . 1 . 4 . 4 ,  a
m e a n s  o f e x p o s u r e  p r o te c ti o n ,  s u c h  as  a  fr e e s ta n d i n g  fr e

b a r r i e r  wal l ,  s h al l  b e  p e r m i tte d  to  b e  u s e d  wh e r e  ap p r o ve d  b y
th e  AH J .

1 1 . 1 . 4 . 6    B u i l d i n g s  an d  s tr u c tu r e s  s h al l  b e  d r y an d  fr e e  fr o m
wate r  i n tr u s i o n  th r o u gh  th e  r o o f,  wa l l s ,  an d  fo o r s .
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1 1 . 1 . 4 . 7    An y h e ati n g  s o u r c e ,  i n c l u d i n g  e l e c tr i c  l a m p s ,  s h a l l  b e
l o c ate d  o r  g u a r d e d  s o  a s  to  p r e c l u d e  c o n tac t wi th  b a gs  o r  o th e r
c o m b u s ti b l e  m ate r i a l s .

1 1 . 1 . 4 . 8    B u l k s to r ag e  s tr u c tu r e s  s h al l  n o t e x c e e d  a h e i gh t o f
4 0  ft ( 1 2 . 2  m ) .

1 1 . 1 . 4 . 8 . 1    Wh e r e  b u l k s to r a ge  s tr u c tu r e s  ar 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 al  o r  fa c i l i ti e s  fo r  fgh ti n g  a r o o f fr e  ar e
p r o vi d e d ,  th e  h e i gh t o f th e  s to r a ge  b u i l d i n g  s h al l  o n l y b e  l i m i ‐
te d  b y th e  b u i l d i n g  c o n s tr u c ti o n  typ e  as  s p e c ife d  i n  th e  b u i l d ‐
i n g  c o d e  a d o p te d  b y th e  j u r i s d i c ti o n .

1 1 . 1 . 4 . 9    F l o o r s  s h a l l  b e  i n  a c c o r d a n c e  wi th  6 . 2 . 1 . 1 0 .

1 1 . 1 . 4 . 9 . 1 *    Al l  fo o r i n g  i n  s to r a ge  an d  h an d l i n g  ar e as  s h al l  b e
wi th o u t o p e n  d r ai n s ,  tr ap s ,  tu n n e l s ,  p i ts ,  o r  p o c ke ts .

1 1 . 1 . 4 . 9 . 2 *    T h e  n o n c o m b u s ti b l e  fo o r  o f th e  a m m o n i u m
n i tr ate  s to r ag e  a r e a s h a l l  b e  s l o p e d  i n  a m an n e r  th at p r o m o te s
a p o s i ti ve  d r ai n a ge  o f l i q u i d s ,  wh e th e r  wate r  o r  m o l te n  m a te r i al
i n  th e  c a s e  o f a  fr e ,  a way fr o m  th e  s to r ag e  a r e a to  a n  o p e n ,
u n c o nfn e d  ar e a fr e e  fr o m  i n c o m p a ti b l e  m a te r i al s .  (See
1 1 . 2. 1 6. 1  for a list of incompatibles. )

1 1 . 1 . 4 . 9 . 3    T h e  fo o r  s h a l l  b e  at l e as t a 1  p e r c e n t s l o p e  [ 1 ∕8  i n .
( 3 . 2  m m )  fo r  e ve r y l i n e a r  fo o t o f fo o r ]  to  o b ta i n  th i s  p o s i ti ve

d r ai n ag e .

1 1 . 1 . 4 . 9 . 4    F l o o r s  wh e r e  a m m o n i u m  n i tr ate  s o l i d s  o r  l i q u i d s
ar e  d i s p e n s e d  o r  u s e d  i n  o p e n  s ys te m s  s h a l l  b e  i n  a c c o r d a n c e
wi th  6 . 3 . 2 . 2 . 3 .

1 1 . 1 . 5 *  Re tro ac ti vi ty.    S u b s e c ti o n s  1 1 . 2 . 5 ,  1 1 . 2 . 6 ,  1 1 . 2 . 7 ,  an d
1 1 . 2 . 8  s h a l l  a p p l y r e tr o ac ti ve l y.

1 1 . 2  G e n e ral  Re q u i re m e n ts  fo r S to rage .

1 1 . 2 . 1 *  S p i l l  C o n tro l .    S p i l l  c o n tr o l  fo r  am m o n i u m  n i trate
s o l i d s  s h al l  b e  i n  ac c o r d a n c e  wi th  1 1 . 2 . 1 . 1  a n d  1 1 . 2 . 1 . 2  an d  n o t
6 . 2 . 1 . 9 . 2 .

1 1 . 2 . 1 . 1    I f th e  c o n te n ts  o f b r o ke n  b ag s  ar e  u n c o n tam i n a te d ,
th e y s h a l l  b e  p e r m i tte d  to  b e  s al vag e d  b y p l a c i n g th e  d am a ge d

b a g i n s i d e  a  c l e a n ,  n e w s l i p o ve r  b a g an d  c l o s i n g  i t to  p r e ve n t
th e  d i s c h a r ge  o f c o n te n ts .

1 1 . 2 . 1 . 2    C o n ta m i n ate d  s p i l l e d  m ate r i a l s  an d  c o n ta i n e r s  th a t
c a n n o t b e  u s e d  as  o r i gi n al l y i n te n d e d  s h a l l  b e  m a n ag e d  i n
ac c o r d an c e  wi th  ap p l i c ab l e  s ta te  a n d / o r  fe d e r al  e n vi r o n m e n tal

r e q u i r e m e n ts .

1 1 . 2 . 2  D rai n age  an d  S e c o n d ar y C o n tai n m e n t.

1 1 . 2 . 2 . 1    D r ai n ag e  an d  s e c o n d ar y c o n tai n m e n t th at p r o m o te s
a  p o s i ti ve  d r ai n a ge  o f l i q u i d s ,  wh e th e r  wate r  o r  m o l te n  m ate ‐

r i al ,  a way fr o m  th e  s to r a ge  ar e a  to  an  o p e n ,  u n c o nfn e d  ar e a
fr e e  fr o m  i n c o m p ati b l e  m ate r i a l s  s h al l  b e  p r o vi d e d  fo r  am m o ‐

n i u m  n i tr ate  i n  ac c o r d an c e  wi th  6 . 2 . 1 . 9 . 3 . 4 ( 4 ) .  (See 1 1 . 2. 1 6. 1  for
a list of incompatibles. )

1 1 . 2 . 3 *  Ve n ti l ati o n .    Ve n ti l ati o n  i n  ac c o r d an c e  wi th  6 . 2 . 1 . 5
s h a l l  n o t b e  r e q u i r e d .

1 1 . 2 . 4  Tre atm e n t S ys te m s .    Tr e atm e n t s ys te m s  a r e  n o t
r e q u i r e d  fo r  a m m o n i u m  n i tr ate .

1 1 . 2 . 5 *  Fi re  P ro te c ti o n  S ys te m s .    An  au to m ati c  fr e  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  i n  al l  b u i l d i n g s  o f Typ e  I I I  c o n s tru c ‐
ti o n ,  Typ e  I V c o n s tr u c ti o n ,  Typ e  V c o n s tr u c ti o n ,  o r  a n y

c o n s tr u c ti o n  typ e  wi th  c o m b u s ti b l e  c o n te n t,  i n c l u d i n g ,  b u t n o t

l i m i te d  to ,  a l l  o f th e  m a te r i al s  l i s te d  i n  1 1 . 2 . 1 6 . 1 . 1  i n  a c c o r d ‐
a n c e  wi th  N F PA 1 3  fo r  a  m i n i m u m  e x tr a h a z a r d  ( Gr o u p  1 ) .

1 1 . 2 . 5 . 1 *    T h e  r e q u i r e m e n ts  o f 1 1 . 2 . 5 ,  1 1 . 2 . 6 ,  1 1 . 2 . 7 ,  an d
1 1 . 2 . 8  s h a l l  a p p l y r e tr o ac ti ve l y to  e x i s ti n g b u i l d i n g s  o f Typ e  I I I

c o n s tr u c ti o n ,  Typ e  I V c o n s tr u c ti o n ,  Typ e  V c o n s tr u c ti o n ,  o r  an y
c o n s tr u c ti o n  typ e  wi th  c o m b u s ti b l e  c o n te n t.

1 1 . 2 . 5 . 2    B u l k am m o n i u m  n i tr a te  s h a l l  b e  c l as s ife d  as  a
n o n c o m b u s ti b l e  m a te r i al .

1 1 . 2 . 5 . 3 *    O n l y wa te r-b as e d  s u p p r e s s i o n  s ys te m s  s h al l  b e
p e r m i tte d .  Al te r n ati ve  au to m ati c  fr e  e x ti n g u i s h i n g s ys te m s

u s i n g  fo am ,  d r y-c h e m i c al  o r  g as e o u s  ag e n ts ,  o r  s te am  s h al l  n o t
b e  a l l o we d .

1 1 . 2 . 6  Fi re  D e te c ti o n  S ys te m s .    B u i l d i n gs  s h a l l  b e  e q u i p p e d
th r o u g h o u t wi th  an  ap p r o ve d  fr e  d e te c ti o n  s ys te m ,  i n c l u d i n g ,
b u t n o t l i m i te d  to ,  a s m o ke  o r  h e at d e te c ti o n  s ys te m .

1 1 . 2 . 6 . 1  S u p e r vi s i o n .    T h e  fr e  d e te c ti o n  s ys te m  s h al l  b e  s u p e r ‐
vi s e d  i n  ac c o r d an c e  wi th  6 . 2 . 1 . 1 1 .

1 1 . 2 . 6 . 2  Au d i b l e  an d  Vi s u al  Al ar m .    An y ac ti va ti o n  o f th e  fr e
d e te c ti o n  s ys te m  s h al l  al s o  a u to m a ti c al l y i n i ti a te  a c ti va ti o n  o f a

l o c a l  au d i b l e  an d  vi s u a l  al ar m  s ys te m  to  n o ti fy o c c u p a n ts .

1 1 . 2 . 7  P u b l i c  N o tifc ati o n / S i re n  S ys te m .    An  a p p r o ve d  p u b l i c
n o tifc ati o n / s i r e n  s ys te m  c ap a b l e  o f n o ti fyi n g  i n d i vi d u al s  l o c a‐

te d  wi th i n  1  m i  ( 1 6 0 9  m )  o f th e  fac i l i ty o f th e  n e e d  to  e vac u ate
s h a l l  b e  p r o vi d e d  b y th e  fac i l i ty’ s  o wn e r  i n  al l  n e w an d  e x i s ti n g

b u i l d i n g s  o f Typ e  I I I  c o n s tr u c ti o n ,  Typ e  I V c o n s tr u c ti o n ,  Typ e
V c o n s tr u c ti o n ,  o r  a n y c o n s tr u c ti o n  typ e  wi th  c o m b u s ti b l e
c o n te n t.

1 1 . 2 . 7 . 1    T h e  s i r e n  s h a l l  b e  l o c ate d  i n  a l o c ati o n  o n - o r  o ff-s i te
th a t i s  n o t s u s c e p ti b l e  to  d am ag e  b y th e  p o te n ti al  e ve n t an d  i s

a p p r o ve d  b y th e  AH J .

1 1 . 2 . 7 . 2 *    T h e  p u b l i c  n o tifc ati o n  s i r e n  s ys te m  s h a l l  b e  c ap ab l e
o f b e i n g  r e m o te l y a c ti va te d  b y th e  l o c a l  e m e r g e n c y c o m m u n i ‐

c a ti o n  c e n te r  at th e  d i r e c ti o n  o f an  a u th o r i z e d  fr s t r e s p o n d e r
u p o n  ar r i vi n g at th e  s c e n e  an d  e val u ati n g  th e  s i tu a ti o n .

1 1 . 2 . 8  M o n i to ri n g/ S up e r vi s i o n .    S u p e r vi s i o n  s h a l l  b e  p r o vi ‐
d e d  fo r  th e  al ar m ,  d e te c ti o n ,  an d  au to m ati c  fr e  e x ti n g u i s h i n g

s ys te m  i n  al l  n e w an d  e x i s ti n g  b u i l d i n g s  o f Typ e  I I I  c o n s tr u c ‐
ti o n ,  Typ e  I V c o n s tr u c ti o n ,  Typ e  V c o n s tr u c ti o n ,  o r  an y b u i l d ‐
i n g c o n s tr u c ti o n  typ e  wi th  c o m b u s ti b l e  c o n te n t i n  a c c o r d a n c e

wi th  6 . 2 . 1 . 1 1 .

1 1 . 2 . 9  E x ti n gu i s h i n g D e vi c e s .

1 1 . 2 . 9 . 1    P o r tab l e  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  th r o u g h o u t
th e  s to r ag e ,  u s e ,  a n d  h an d l i n g  ar e as  i n  ac c o r d a n c e  wi th  th e  fr e

p r e ve n 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  an d  N F PA 1 0 .

1 1 . 2 . 9 . 1 . 1    O n l y wate r- b a s e d  p o r ta b l e  fr e  e x ti n g u i s h e r s  s h a l l
b e  u s e d  o n  i n c i p i e n t fr e s  i n vo l vi n g a m m o n i u m  n i tr a te .

1 1 . 2 . 9 . 1 . 2    Al l  o th e r  typ e s  o f e x ti n g u i s h e r s  e x c e p t d r y-c h e m i c al
e x ti n g u i s h e r s  p e r  1 1 . 2 . 9 . 1 . 3  s h a l l  b e  p r o h i b i te d  fr o m  th e
am m o n i u m  n i tr ate  b u i l d i n g .

1 1 . 2 . 9 . 1 . 3    Wh e r e  r e q u i r e d  b y N F PA 1 0  fo r  p r o te c ti o n  o f
c o m b u s ti b l e s ,  d r y-c h e m i c al  e x ti n g u i s h e r s  s h al l  b e  p e r m i tte d  fo r

u s e  o n  i n c i p i e n t fr e s  th at d o  n o t i n vo l ve  am m o n i u m  n i tr ate .

1 1 . 2 . 9 . 2    P o r tab l e  fr e  e x ti n g u i s h e r s  s h al 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  N F PA 1 0 .
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1 1 . 2 . 1 0  Fi re  P ro te c ti o n  Wate r S u p p l i e s .

1 1 . 2 . 1 0 . 1    Wa te r  s u p p l i e s  s h a l l  b e  p r o vi d e d  fo r  th e  p r o te c ti o n
o f th e  am m o n i u m  n i tr ate  s to r a ge  b y h o s e  s tr e a m s  an d  a u to ‐
m a ti c  s p r i n kl e r s  i n  ac c o r d an c e  wi th  th e  fr e  c o d e  a d o p te d  b y
th e  AH J .

1 1 . 2 . 1 0 . 2    T h e  d u r ati o n  o f th e  wate r  s u p p l y s h al l  b e  a m i n i ‐
m u m  o f 2  h o u r s .

1 1 . 2 . 1 1 *  E x p l o s i o n  C o n tro l .    T h e  r e q u i r e m e n ts  o f 6 . 2 . 1 . 6  s h a l l
n o t ap p l y.

1 1 . 2 . 1 2  E m e rge n c y an d  S tan d b y P o we r.    S ta n d b y p o we r  s h a l l
b e  p r o vi d e d  wh e r e  r e q u i r e d  b y 6 . 2 . 1 . 8 .

1 1 . 2 . 1 3  L i m i t C o n tro l s .    L i m i t c o n tr o l s ,  wh e r e  r e q u i r e d ,  s h a l l
b e  i n  a c c o r d a n c e  wi th  6 . 2 . 1 . 7 .

1 1 . 2 . 1 4  Al ar m s .

1 1 . 2 . 1 4 . 1    A fr e  al ar m  s ys te m  s h a l l  b e  p r o vi d e d  to  m o n i to r  th e
fr e  s p r i n kl e r  s ys te m  an d  p r o vi d e  n o tifc ati o n  i n  ac c o r d a n c e
wi th  6 . 2 . 1 . 1 . 3  an d  NFPA 72.

1 1 . 2 . 1 5  M o n i to ri n g/ S u p e r vi s i o n .    S u p e r vi s i o n  s h al l  b e  p r o vi ‐
d e d  fo r  th e  al ar m ,  d e te c ti o n ,  an d  au to m ati c  fr e  e x ti n g u i s h i n g
s ys te m  i n  a c c o r d a n c e  wi th  6 . 2 . 1 . 1 1 .

1 1 . 2 . 1 6  S p e c i al  Re q ui re m e n ts .

1 1 . 2 . 1 6 . 1  S e p arati o n .

1 1 . 2 . 1 6 . 1 . 1 *    Am m o n i u m  n i tr ate  s h al l  b e  i s o l ate d  i n  a s e p a r ate
r o o m  b y fr e  b ar r i e r  wal l s  c o n s tr u c te d  o f c o n c r e te  b l o c k h avi n g
a m i n i m u m  fr e  r e s i s tan c e  r ati n g  o f o n e  h o u r  a n d  e x te n d i n g
fr o m  th e  fo o r  to  th e  u n d e r s i d e  o f th e  r o o f ab o ve  o r  l o c ate d  i n
a s e p ar a te  b u i l d i n g  fr o m  th e  s to r ag e  o f an y o f th e  fo l l o wi n g :

( 1 ) O r g an i c  c h e m i c al s ,  a c i d s ,  o r  o th e r  c o r r o s i ve  m a te r i al s
( 2 ) C o m p r e s s e d  fa m m a b l e  ga s e s
( 3 ) P yr o p h o r i c  m a te r i al s
( 4 ) C o m b u s ti b l e  m a te r i al s
( 5 ) I g n i ti b l e  (fa m m ab l e  o r  c o m b u s ti b l e )  l i q u i d s
( 6 ) O th e r  c o n tam i n a ti n g s u b s ta n c e s ,  i n c l u d i n g th e  fo l l o wi n g :

( a) Wo o d  c h i p s
( b ) O r g an i c  m ate r i a l s

( c ) C h l o r i d e s
( d ) P h o s p h o r u s

( e ) F i n e l y d i vi d e d  m e tal s
( f) C h ar c o al s

( g) D i e s e l  fu e l s  a n d  o i l s
( h ) An i m a l  fats

( i ) B al e d  c o tto n
( j ) B al e d  r ag s

( k) B al e d  s c r a p  p a p e r
( l ) B l e ac h i n g p o wd e r

( m ) B u r l a p  o r  c o tto n  b ag s
( n ) C au s ti c  s o d a

( o ) C o al
( p ) C o ke

( q ) C h ar c o al
( r ) C o r k

( s ) C am p h o r
( t) E x c e l s i o r

( u ) F i b e r s  o f an y ki n d
( v) F i s h  o i l s

( w) F i s h  m e a l
( x ) F o am  r u b b e r

( y) H ay
( z ) L u b r i c a ti n g o i l

( a a) L i n s e e d  o i l  o r  o th e r  o x i d i z ab l e  o r  d r yi n g o i l s
( b b ) N a p h th al e n e

( c c ) O a ku m
( d d ) O i l e d  c l o th i n g

( e e ) O i l e d  p a p e r
( ff) O i l e d  te x ti l e s

( g g) P ai n t
( h h ) S tr a w

( i i ) S awd u s t
( j j ) Wo o d  s h a vi n gs

( kk) Ve ge tab l e  o i l

1 1 . 2 . 1 6 . 2  P ro h i b i te d  Ar ti c l e s .

1 1 . 2 . 1 6 . 2 . 1    S u l fu r,  m a te r i al s  th at r e q u i r e  b l as ti n g  d u r i n g
p r o c e s s i n g o r  h an d l i n g ,  an d  fn e l y d i vi d e d  m e tal s  s h a l l  n o t b e

s to r e d  i n  th e  s am e  b u i l d i n g wi th  am m o n i u m  n i tr ate  u n l e s s
s u c h  s to r ag e  c o n fo r m s  to  N F PA 4 9 5 .

1 1 . 2 . 1 6 . 2 . 2    E x p l o s i ve s  a n d  b l a s ti n g ag e n ts  s h al l  n o t b e  s to r e d
i n  th e  s a m e  b u i l d i n g  wi th  a m m o n i u m  n i tr ate  u n l e s s  o th e r wi s e
p e r m i tte d  b y N F PA 4 9 5 .

1 1 . 2 . 1 6 . 2 . 3    E x p l o s i ve s  a n d  b l as ti n g  a ge n ts  s h a l l  b e  p e r m i tte d
to  b e  s to r e d  i n  th e  s a m e  b u i l d i n g wi th  am m o n i u m  n i tr a te  o n

th e  p r e m i s e s  o f m ake r s ,  d i s tr i b u to r s ,  an d  u s e r s / c o m p o u n d e r s
o f e x p l o s i ve s  o r  b l a s ti n g  ag e n ts .

1 1 . 2 . 1 6 . 2 . 4    Wh e r e  e x p l o s i ve s  o r  b l as ti n g  ag e n ts  a r e  s to r e d  i n
s e p ar a te  b u i l d i n g s ,  o th e r  th an  o n  th e  p r e m i s e s  o f m ake r s ,
d i s tr i b u to r s ,  a n d  u s e r s / c o m p o u n d e r s  o f e x p l o s i ve s  o r  b l as ti n g

a ge n ts ,  th e y s h al l  b e  s e p a r ate d  fr o m  th e  a m m o n i u m  n i tr ate  b y
th e  d i s ta n c e s  o r  b a r r i c ad e s  s p e c ife d  i n  N F PA 4 9 5 .

1 1 . 2 . 1 6 . 2 . 5    S to r a ge  o r  o p e r ati o n s  o n  th e  p r e m i s e s  o f m ake r s ,
d i s tr i b u to r s ,  a n d  u s e r s / c o m p o u n d e r s  o f e x p l o s i ve s  o r  b l as ti n g
ag e n ts  s h al l  c o n fo r m  to  N F PA 4 9 5 .

1 1 . 2 . 1 6 . 3  L i gh tn i n g.    I n  a r e as  wh e r e  l i gh tn i n g  s to r m s  ar e  p r e v‐
al e n t,  l i g h tn i n g p r o te c ti o n  s h a l l  b e  p r o vi d e d  i n  a c c o r d a n c e

wi th  N F PA 7 8 0 .

1 1 . 2 . 1 6 . 4  S e c u ri ty ( C o n tro l  o f Ac c e s s ) .    P r o vi s i o n s  s h a l l  b e
m a d e  to  p r e ve n t u n a u th o r i z e d  p e r s o n n e l  fr o m  e n te r i n g th e

am m o n i u m  n i tr ate  s to r ag e  ar e a.

1 1 . 2 . 1 7 *  E m e rge n c y P l an n i n g.

Δ 1 1 . 2 . 1 7 . 1  E m e rge n c y Ac ti o n  P l an s .    E m e r g e n c y ac ti o n  p l a n s
fo r  fa c i l i ti e s  th a t s to r e ,  u s e ,  o r  h a n d l e  a m m o n i u m  n i tr ate  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 C h a p te r  7 ,  a n d  1 1 . 2 . 1 7 . 1 . 1

th r o u g h  1 1 . 2 . 1 7 . 1 . 4 .

1 1 . 2 . 1 7 . 1 . 1    T h e  e m e r g e n c y a c ti o n  p l a n  s h al l  c l e ar l y s tate  th at
fr e s  p o te n ti a l l y affe c ti n g  am m o n i u m  n i tr ate  s to r a ge  b e yo n d

th e  i n i ti al  ( i n c i p i e n t)  s tag e  s h a l l  n o t b e  ap p r o ac h e d  b y fac i l i ty
p e r s o n n e l .

1 1 . 2 . 1 7 . 1 . 2    T h e  e m e r g e n c y ac ti o n  p l an  s h al l  s ta te  wh e th e r  th e
am m o n i u m  n i tr ate  s to r a ge  b u i l d i n g h a s  an  au to m ati c  s p r i n kl e r

s ys te m  an d  i f th e  b u i l d i n g  s to r i n g  am m o n i u m  n i tr ate  i s  o f
c o m b u s ti b l e  c o n s tr u c ti o n .

1 1 . 2 . 1 7 . 1 . 3 *    T h e  e m e r ge n c y a c ti o n  p l a n  s h al l  e s tab l i s h  a s a fe
e va c u ati o n  d i s ta n c e  b a s e d  o n  an  a p p r o ve d  an al ys i s  o f th e
p e r m i tte d  q u an ti ty a n d  c o nfg u r a ti o n  o f am m o n i u m  n i tr ate .
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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  an d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

Wh e r e  n o  s u c h  an al ys i s  e x i s ts ,  a d i s ta n c e  o f at l e a s t 1  m i l e
( 1 6 0 9  m )  s h al l  b e  u s e d .

1 1 . 2 . 1 7 . 1 . 4    T h e  e m e r g e n c y ac ti o n  p l an  s h al l  b e  a p p r o ve d  b y
th e  AH J  an d  u p d ate d  a n d  r e - ap p r o ve d  at l e as t an n u al l y o r  i f
c o n d i ti o n s  c h an g e .

1 1 . 2 . 1 8 *  S i gn age .    I n  a d d i ti o n  to  th e  N F PA 7 0 4  p l ac ar d s
re q u i r e d  i n  6 . 1 . 8 . 2 . 1 ,  s i gn s  s h al l  b e  c o n s p i c u o u s l y p o s te d  o n  th e
am m o n i u m  n i tr a te  s to r a ge  b u i l d i n g s ta ti n g:  D O  N O T  F I GH T
F I RE .  E X P L O S I O N  H AZ ARD .  T h e  s i g n s  s h a l l  b e  vi s i b l e  fr o m
1 0 0  ft ( 3 0  m )  an d  s h a l l  h a ve  6  i n .  ( 1 5  c m )  r e d  b l o c k l e tte r i n g
o n  a wh i te  r efe c ti ve  b ac kgr o u n d .

1 1 . 3  I n d o o r S to rage .

1 1 . 3 . 1  H o u s e ke e p i n g.    S to r ag e  s h a l l  b e  ar r an g e d  to  fac i l i tate
m a n u al  ac c e s s  an d  h an d l i n g,  to  m ai n tai n  p i l e  s tab i l i ty,  to  m i n i ‐
m i z e  b r e akag e  an d  s p i l l ag e ,  a n d  to  p r o m o te  g o o d  h o u s e ke e p ‐
i n g .

1 1 . 3 . 1 . 1    Al l  p e r s o n n e l  th a t h a n d l e  a m m o n i u m  n i tr ate  s h al l  b e
tr a i n e d  o n  th e  ge n e r a l  s a fe ty,  r e gu l ato r y c o n tr o l s ,  a n d  i n d u s tr y
s tan d ar d s  o n  h o w to  s a fe l y s to r e ,  u s e ,  an d  h a n d l e  am m o n i u m
n i tr ate .

1 1 . 3 . 1 . 2 *    Go o d  h o u s e ke e p i n g  s h a l l  b e  m a i n tai n e d  at al l  ti m e s
wh e r e  am m o n i u m  n i tr ate  i s  s to r e d ,  u s e d ,  o r  h a n d l e d  a n d  th e
fo l l o wi n g  h o u s e ke e p i n g  r u l e s  s h al l  b e  fo l l o we d :

( 1 ) F l o o r s  a n d  s to r a ge  ar e a s  s h a l l  b e  fr e e  o f a n y c l u tte r  an d
d e b r i s .

( 2 ) Al l  s p i l l s  s h a l l  b e  c o n tai n e d  a n d  p r o p e r l y d i s p o s e d  o f
i m m e d i a te l y.

( 3 ) An y d am a ge d  c o n tai n e r  a n d / o r  wa s te  s h al l  b e  i m m e d i ‐
a te l y an d  p r o p e r l y r e m o ve d  fr o m  th e  ar e a  to  a  s afe  l o c a‐

ti o n .
( 4 ) P o l i c y,  p r o c e d u r e s ,  an d  p r ac ti c e  s h a l l  b e  i n  p l ac e  to

e n s u r e  s e p ar ati o n  o f i n c o m p a ti b l e  m a te r i al s  i s  m ai n ‐
ta i n e d  a t al l  ti m e s .

( 5 ) S to r ag e  o f c o m b u s ti b l e s  s h al l  b e  p r o h i b i te d  i n  o r  ar o u n d
a m m o n i u m  n i tr ate  s to r ag e  a r e as .

1 1 . 3 . 2  S to rage  C o n d i ti o n s / Ar ran ge m e n t.    S to r ag e  ar r a n ge ‐
m e n t s h a l l  b e  i n  a c c o r d a n c e  wi th  1 1 . 3 . 2 . 1  th r o u g h  1 1 . 3 . 2 . 3 .

1 1 . 3 . 2 . 1  C o n tai n e rs .    B a gs  an d  c o n tai n e r s  u s e d  fo r  am m o n i u m
n i tr a te  s h a l l  c o m p l y wi th  th e  s p e c ifc ati o n s  an d  s ta n d ar d s  e s tab ‐
l i s h e d  b y th e  D O T.

1 1 . 3 . 2 . 2  P i l e s  o f B ags ,  D r u m s ,  o r O th e r C o n tai n e rs .

1 1 . 3 . 2 . 2 . 1    S o l i d  am m o n i u m  n i tr a te  s h a l l  n o t b e  p l ac e d  i n to
c o n tai n e r s  wh e r e  th e  te m p e r atu r e  o f th e  am m o n i u m  n i tr ate
e x c e e d s  1 4 0 ° F  ( 6 0 ° C ) .

1 1 . 3 . 2 . 2 . 2    B ag s  o f am m o n i u m  n i tr ate  s h a l l  n o t b e  s to r e d
wi th i n  3 0  i n .  ( 7 6  c m )  o f th e  wa l l s  an d  p ar ti ti o n s  o f th e  s to r ag e
b u i l d i n g .

1 1 . 3 . 2 . 2 . 3    P i l e s  s h a l l  c o m p l y wi th  th e  fo l l o wi n g  d i m e n s i o n s :

( 1 ) T h e  h e i g h t o f p i l e s  s h a l l  n o t e x c e e d  2 0  ft ( 6 . 1  m ) .
( 2 ) T h e  wi d th  o f p i l e s  s h a l l  n o t e x c e e d  2 0  ft ( 6 . 1  m ) .
( 3 ) T h e  l e n g th  o f p i l e s  s h a l l  n o t e x c e e d  5 0  ft ( 1 5 . 2  m ) ,  u n l e s s

o th e r wi s e  p e r m i tte d  b y 1 1 . 3 . 2 . 2 . 3 ( 4 ) .
( 4 ) Wh e r e  th e  b u i l d i n g i s  o f n o n c o m b u s ti b l e  c o n s tr u c ti o n ,  o r

i 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  l e n gth  o f p i l e s
s h a l l  n o t b e  l i m i te d .

1 1 . 3 . 2 . 2 . 4    I n  n o  c as e  s h al l  th e  am m o n i u m  n i tr a te  b e  s ta c ke d
c l o s e r  th a n  3  ft ( 0 . 9  m )  b e l o w th e  r o o f o r  i ts  s u p p o r ti n g  o ve r ‐
h e ad  s tr u c tu r e .

1 1 . 3 . 2 . 2 . 5    Ai s l e s  s h a l l  b e  p r o vi d e d  to  s e p a r ate  p i l e s  b y a c l e a r
s p ac e  o f n o t l e s s  th a n  3  ft ( 0 . 9  m )  i n  wi d th ,  wi th  at l e a s t o n e

a i s l e  i n  th e  s to r ag e  ar e a  n o t l e s s  th an  4  ft ( 1 . 2  m )  i n  wi d th .

1 1 . 3 . 2 . 3  P i l e s  an d  C o m p ar tm e n ts  fo r B ul k S o l i d  S to rage .

1 1 . 3 . 2 . 3 . 1 *    B i n s  s h a l l  b e  o f n o n c o m b u s ti b l e  c o n s tr u c ti o n .

1 1 . 3 . 2 . 3 . 2    B i n s  s h a l l  b e  c l e a n  a n d  fr e e  o f m ate r i a l s  th at c a n
c o n tam i n a te  am m o n i u m  n i tr a te .

1 1 . 3 . 2 . 3 . 3    B i n s  s h al l  b e  d e s i gn e d  s o  th a t i n  th e  e ve n t o f a n
e x te r n al  fr e  o r  s e l f-a c c e l e r ate d  d e c o m p o s i ti o n ,  m o l te n  a m m o ‐

n i u m  n i tr a te  c a n  fo w awa y fr o m  th e  s to r ag e  a r e a to  an  o p e n ,
u n c o nfn e d  ar e a  fr e e  fr o m  c o n tam i n a ti o n  wi th  i n c o m p ati b l e

m a te r i al s .  (See 1 1 . 2. 1 6. 1 . 1  for a list of incompatibles. )

1 1 . 3 . 2 . 3 . 4 *    D u e  to  th e  c o r r o s i ve  an d  r e ac ti ve  p r o p e r ti e s  o f
a m m o n i u m  n i tr a te ,  a n d  to  a vo i d  c o n tam i n a ti o n ,  ga l van i z e d

i r o n ,  c o p p e r,  a l l o ys  o f c o p p e r,  l e ad ,  a n d  z i n c  s h a l l  n o t b e  u s e d
i n  b i n  c o n s tr u c ti o n ,  e x c e p t wh e r e  s u c h  b i n s  ar e  p r o te c te d

a ga i n s t c o n tac t wi th  th e  am m o n i u m  n i tr ate .

1 1 . 3 . 2 . 3 . 5 *    U n c o a te d  al u m i n u m  b i n s  s h al l  n o t b e  p e r m i tte d .

1 1 . 3 . 2 . 3 . 6    T h e  war e h o u s e  s h al l  b e  p e r m i tte d  to  b e  s u b d i vi d e d
i n to  an y d e s i r e d  n u m b e r  o f a m m o n i u m  n i tr a te  s to r a ge

c o m p a r tm e n ts  o r  b i n s  p r o vi d e d  th e  d e s i g n  d o e s  n o t a l l o w
m o l te n  a m m o n i u m  n i tr ate  to  ac c u m u l ate  i n  th e  s to r ag e  ar e a

a n d  b e c o m e  c o nfn e d .

1 1 . 3 . 2 . 3 . 7    E a c h  am m o n i u m  n i tr ate  s to r a ge  b i n  o r  p i l e  i n s i d e
b u i l d i n g s  s h a l l  b e  c l e a r l y i d e n tife d  b y a  s i gn  r e a d i n g AM M O ‐

N I U M  N I T RAT E  wi th  l e tte r s  at l e as t 2  i n .  ( 5  c m )  h i g h .

1 1 . 3 . 2 . 3 . 8    P i l e s  o r  b i n s  s h al l  b e  s i z e d  an d  ar r an g e d  s o  th at a l l
m a te r i al  i s  ac c e s s i b l e  to  a  m e c h a n i c al  m e an s  to  m i n i m i z e
c a ki n g o f th e  s to r e d  a m m o n i u m  n i tr a te .

1 1 . 3 . 2 . 3 . 9 *    T h e  h e i gh t o r  d e p th  o f p i l e s  s h a l l  b e  l i m i te d  b y
th e  c aki n g  te n d e n c y o f th e  p r o d u c t;  h o we ve r,  i n  n o  c a s e  s h a l l

th e  a m m o n i u m  n i tr ate  b e  p i l e d  h i g h e r  at an y p o i n t th an  3  ft
( 0 . 9  m )  b e l o w th e  r o o f o r  i ts  s u p p o r ti n g  a n d  o ve rh e a d  s tr u c ‐
tu r e .

1 1 . 3 . 2 . 3 . 1 0    Am m o n i u m  n i tr a te  s h a l l  n o t b e  p l ac e d  i n to  s to r ‐
ag e  wh e r e  th e  te m p e r a tu r e  o f th e  p r o d u c t e x c e e d s  1 4 0 ° F

( 6 0 ° C ) .

1 1 . 3 . 2 . 3 . 1 1    E x p l o s i ve s  a n d  b l as ti n g  a ge n ts  s h al l  n o t b e  u s e d  to
b r e a k u p  o r  l o o s e n  c ake d  am m o n i u m  n i tr ate .

1 1 . 3 . 3  D e tac h e d  S to rage .    T h e  r e q u i r e m e n ts  o f 6 . 2 . 3 . 4  s h a l l
a p p l y.

1 1 . 4  O u td o o r S to rage .

1 1 . 4 . 1  C l e aran c e  fro m  C o m b u s ti b l e s .

1 1 . 4 . 1 . 1    O u td o o r  s to r a ge  a n d  u s e  ar e a s  an d  th e  s u r r o u n d i n g
a r e a s h al l  b e  ke p t c l e a r  o f we e d s ,  d e b r i s ,  an d  c o m m o n  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 ag e  o r  u s e  o f h az ar d o u s
m a te r i al s  fo r  a  m i n i m u m  d i s ta n c e  o f 3 0  ft ( 9 . 0  m ) .

1 1 . 4 . 1 . 2    O u td o o r  s to r ag e  a n d  u s e  ar e a s  fo r  am m o n i u m  n i tr ate
s h a l l  b e  l o c ate d  n o t c l o s e r  th an  3 0  ft ( 9  m )  fr o m  a  p r o p e r ty l i n e
th a t c an  b e  b u i l t u p o n ,  a s tr e e t,  an  al l e y,  o r  a p u b l i c  way,  e x c e p t

th at a  2 –h o u r  fr e  b a r r i e r  wal l ,  wi th o u t o p e n i n g s  o r  p e n e tr a‐
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  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 o n s ,  an d  e x te n d i n g n o  l e s s  th an  3 0  i n .  ( 7 6 2  m m )  ab o ve  an d  to
th e  s i d e s  o f th e  s to r ag e  a r e a,  s h al l  b e  p e r m i tte d  i n  l i e u  o f s u c h
d i s tan c e .

1 1 . 4 . 2  We ath e r P ro te c ti o n .    Wh e r e  p r o vi d e d ,  we ath e r  p r o te c ‐
ti o n  s h al l  b e  i n  ac c o r d an c e  wi th  6 . 2 . 7 . 2 .

1 1 . 4 . 3  O u td o o r S to rage  i n  E n c l o s e d  H o p p e rs  o r B i n s .    I n
ad d i ti o n  to  th e  o th e r  r e q u i r e m e n ts  o f S e c ti o n  1 1 . 4 ,  th i s  s e c ti o n
ap p l i e s  to  o u td o o r  s to r ag e  o f a m m o n i u m  n i tr a te  i n  q u a n ti ti e s
e x c e e d i n g 1 0 0 0  l b  ( 4 5 3  kg) .

1 1 . 4 . 3 . 1    Al l  h o p p e r s  an d  b i n s  i n  wh i c h  b u l k a m m o n i u m
n i tr ate  i s  s to r e d  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 ate r i ‐
al s .

1 1 . 4 . 3 . 2    E n c l o s e d  h o p p e r s  o r  b i n s  s h al l  b e  p r o vi d e d  wi th  a
ve n ti n g  d e vi c e  to  e n ab l e  th e  d i s c h ar g e  o f g as e s  g e n e r ate d  i n
th e  e ve n t o f a  fr e .

1 1 . 4 . 3 . 3 *    P ar ki n g  o f a n y ve h i c l e s  o r  i n d u s tr i al  tr u c ks  s h al l  b e
p r o h i b i te d  wi th i n  3 0  ft ( 9 . 1  m )  o f th e  h o p p e r s / b i n s .

1 1 . 4 . 4  S to rage  i n  Rai l c ars .    Am m o n i u m  n i tr ate  i n  r a i l c a r s
d e l i ve r e d  to  a  p r i vate  tr ac k o r  p r i vate  s i d i n g s h al l  b e  c o n s i d e r e d
to  b e  i n  n o n –tr an s p o r tati o n -r e g u l ate d  s to r a ge .

1 1 . 4 . 4 . 1    I n tr a -p l an t m o ve m e n ts  to  r e p o s i ti o n  r ai l c ar s  fo r  th e
c o n ve n i e n c e  o f s i te  o p e r ati o n s  s h al l  n o t c o n s ti tu te  a c h an g e  o f
s tatu s  fr o m  s to r ag e  to  tr an s p o r tati o n  i n  c o m m e r c e .

1 1 . 4 . 4 . 2    P r e c au ti o n s  s h al l  b e  ta ke n  to  m i n i m i z e  th e  r i s k o f fr e
n e a r  am m o n i u m  n i tr ate  r ai l c ar s .

1 1 . 4 . 4 . 3    Rai l c a r s  b e i n g  u s e d  to  s to r e  a m m o n i u m  n i tr a te  s h a l l
b e  s e p a r ate d  fr o m  c o m b u s ti b l e  m ate r i a l s ,  i n c l u d i n g,  b u t n o t
l i m i te d  to ,  th o s e  i d e n tife d  i n  1 1 . 2 . 1 6 . 1 . 1 ,  fo r  n o t l e s s  th an  3 0  ft
( 9  m )  i n  al l  d i r e c ti o n s .

1 1 . 4 . 5 *  S p e c i al  Re q ui re m e n ts  — O u td o o r S to rage .

1 1 . 5  G e n e ral  Re q u i re m e n ts  fo r U s e .

1 1 . 5 . 1  S p i l l  C o n tro l .    S p i l l  c o n tr o l  s h al l  b e  p r o vi d e d  fo r
am m o n i u m  n i tr ate  l i q u i d s  i n  ac c o r d a n c e  wi th  1 1 . 2 . 1 .

1 1 . 5 . 1 . 1    S p i l l e d  am m o n i u m  n i tr ate  an d  l e a ki n g o r  b r o ke n
c o n tai n e r s  s h a l l  b e  r e m o ve d  i m m e d i ate l y b y a c o m p e te n t i n d i ‐
vi d u a l  to  a s a fe ,  s e c u r e ,  d r y o u ts i d e  a r e a o r  to  a  l o c a ti o n  d e s i g‐
n ate d  b y th e  c o m p e te n t i n d i vi d u al  to  awa i t d i s p o s al  i n
c o n fo r m a n c e  wi th  a p p l i c a b l e  r e gu l ati o n s .

1 1 . 5 . 2  D rai n age .

1 1 . 5 . 2 . 1    D r ai n ag e  s h al l  b e  p r o vi d e d  fo r  am m o n i u m  n i tr ate
l i q u i d s  i n  a c c o r d a n c e  wi th  6 . 3 . 1 . 4 . 2 . 1 0 .

1 1 . 5 . 2 . 2    F o r  am m o n i u m  n i tr ate  s o l i d s ,  th e  r e q u i r e m e n ts  o f
6 . 3 . 1 . 4 . 2 . 1 0  s h a l l  n o t ap p l y.

1 1 . 5 . 3  S e c o n d ar y C o n tai n m e n t.

1 1 . 5 . 3 . 1    S e c o n d a r y c o n ta i n m e n t s h a l l  b e  p r o vi d e d  fo r  am m o ‐
n i u m  n i tr ate  s o l i d s  o r  l i q u i d s  i n  a c c o r d a n c e  wi th  6 . 3 . 1 . 4 . 2 .

1 1 . 5 . 3 . 2    F o r  am m o n i u m  n i tr ate  s o l i d s ,  th e  r e q u i r e m e n ts  o f
6 . 3 . 1 . 4 . 2  s h a l l  n o t ap p l y.

1 1 . 5 . 4  Ve n ti l ati o n .    T h e  r e q u i r e m e n ts  o f 6 . 3 . 2 . 1 . 3  s h a l l  a p p l y.

1 1 . 5 . 5  Fi re  P ro te c ti o n  S ys te m s .    An  au to m ati c  fr e  s p r i n kl e r
s ys te m  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  1 1 . 2 . 6 .

1 1 . 5 . 5 . 1 *    Al te r n a ti ve  a u to m a ti c  fr e  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 ,  d r y-c h e m i c a l  o r  g as e o u s  a ge n ts ,  o r  s te a m  e x ti n ‐

g u i s h i n g  s ys te m s  s h a l l  n o t b e  a l l o we d .  O n l y wa te r-b as e d
s u p p r e s s i o n  s ys te m s  s h a l l  b e  p e r m i tte d .

1 1 . 5 . 5 . 2    P o r ta b l e  e x ti n gu i s h e r s  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  1 1 . 2 . 9 .

1 1 . 5 . 6  E x p l o s i o n  C o n tro l .    T h e  r e q u i r e m e n ts  o f 6 . 3 . 2 . 1 . 4  s h a l l
n o t ap p l y.

1 1 . 5 . 7  E m e rge n c y an d  S tan d b y P o we r.    T h e  r e q u i r e m e n ts  o f
6 . 3 . 2 . 1 . 3 . 3  s h al l  ap p l y.

1 1 . 5 . 8  L i m i t C o n tro l s .    L i m i t c o n tr o l s  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  6 . 3 . 1 . 2 .

1 1 . 5 . 9  Al ar m s .    Al ar m s  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
1 1 . 2 . 1 5 .

1 1 . 5 . 1 0  M o n i to ri n g/ S u p e r vi s i o n .    S u p e r vi s i 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  6 . 3 . 1 . 8 .

1 1 . 5 . 1 1  S ys te m  D e s i gn .    S ys te m  d e s i g n  s h al l  b e  i n  ac c o r d a n c e
wi th  6 . 3 . 1 . 6 .

1 1 . 5 . 1 2  L i q u i d  Tran s fe r.    L i q u i d  tr an s fe r  s h al l  b e  i n  ac c o r d ‐
an c e  wi th  6 . 3 . 1 . 7 .

1 1 . 6  I n d o o r U s e .

1 1 . 6 . 1  O p e n  S ys te m s .

1 1 . 6 . 1 . 1  Ve n ti l ati o n .    T h e  r e q u i r e m e n ts  o f 6 . 3 . 2 . 1 . 3  s h a l l  a p p l y.

1 1 . 6 . 1 . 2  E x p l o s i o n  C o n tro l .    T h e  r e q u i r e m e n ts  o f 6 . 3 . 2 . 1 . 4
s h a l l  n o t ap p l y.

1 1 . 6 . 1 . 3  S p i l l  C o n tro l ,  D rai n age ,  an d  C o n tai n m e n t.    S e c o n ‐
d ar y c o n tai n m e n t s h al l  b e  p r o vi d e d  fo r  a m m o n i u m  n i tr ate

l i q u i d s  i n  ac c o r d a n c e  wi th  6 . 3 . 2 . 2 . 4 .

1 1 . 7  O u td o o r U s e .

1 1 . 7 . 1  O p e n  S ys te m s .

1 1 . 7 . 1 . 1  L o c ati o n .    O u td o o r  u s e  an d  d i s p e n s i n g  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  6 . 3 . 3 . 1 . 1 .

1 1 . 7 . 1 . 2  S p i l l  C o n tro l ,  D rai n age ,  an d  C o n tai n m e n t.    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 ta i n m e n t s h a l l  b e  p r o vi d e d  fo r
a m m o n i u m  n i tr ate  l i q u i d s  i n  ac c o r d a n c e  wi th  6 . 3 . 3 . 2 . 2 .

1 1 . 7 . 1 . 3  C l e aran c e  fro m  C o m b u s ti b l e s .    F o r  o u td o o r  u s e  th e
r e q u i r e m e n ts  o f 1 1 . 4 . 1  s h al l  ap p l y.

1 1 . 8  H an d l i n g.

1 1 . 8 . 1  H an d l i n g.    H a n d l i n g  s h al l  b e  i n  a c c o r d a n c e  wi th  6 . 3 . 4
a n d  1 1 . 8 . 1 .

1 1 . 8 . 1 . 1  Ve h i c l e s  an d  L i ft Tr uc k s .

1 1 . 8 . 1 . 1 . 1 *    P o we r e d  ve h i c l e s  o f an y typ e  s h al l  n o t b e  s to r e d  o r
l e ft u n a tte n d e d  i n  a b u i l d i n g s to r i n g am m o n i u m  n i tr a te .

1 1 . 8 . 1 . 1 . 2    P o we r e d  ve h i c l e s  u s e d  i n  a m m o n i u m  n i tr ate  s to r ‐
a ge  fac i l i ti e s  s h al l  n o t b e  r e fu e l e d  wi th i n  5 0  ft ( 1 5  m )  o f th e

fa c i l i ty.

1 1 . 8 . 1 . 1 . 3    F o r k tr u c ks ,  tr ac to r s ,  p l atfo r m  l i ft tr u c ks ,  an d  o th e r
s p e c i al i z e d  i n d u s tr i al  tr u c ks  u s e d  wi th i n  th e  war e h o u s e  s h al l  b e

m a i n tai n e d  s o  th at fu e l s  o r  h yd r au l i c  fu i d s  d o  n o t c o n tam i n a te
th e  am m o n i u m  n i tr ate .
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1 1 . 8 . 1 . 2 *  H an d l i n g E q ui p m e n t.    H o l l o w s p ac e s  i n  n i tr a te -
h an d l i n g  e q u i p m e n t,  wh e r e  n i tr ate  i s  ab l e  to  c o l l e c t a n d  b e
c o nfn e d  to  b e c o m e  a s o u r c e  o f e x p l o s i o n  i n  th e  e ve n t o f fr e ,
s h a l l  b e  avo i d e d .

C h ap te r 1 2    C o r ro s i ve  S o l i d s  an d  L i q u i d s

1 2 . 1  G e n e ral .    T h 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  a p p l y to
th e  s to r ag e ,  u s e ,  an d  h an d l i n g o f c o r r o s i ve  s o l i d s  o r  l i q u i d s
wh e n  th e  a m o u n t o f c o r r o s i ve  s o l i d s  o r  l i q u i d s  e x c e e d s  th e
M AQs  as  s e t fo r th  i n  C h a p te r  5 .  T h e  s to r a ge ,  u s e ,  an d  h a n d l i n g
o f c o r r o s i ve  s o l i d s  o r  l i q u i d s  i n  a n y q u a n ti ty s h a l l  a l s o  c o m p l y
wi th  th e  r e q u i r e m e n ts  o f C h ap te r s  1  th r o u g h  4  an d  th e  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 s  5  th r o u gh  1 0 .

1 2 . 1 . 1  C o n s tr u c ti o n  Re q ui re m e n ts .    B u i l d i n g s ,  o r  p o r ti o n s
th e r e o f,  i n  wh i c h  c o r r o s i ve  s o l i d s  o r  l i q u i d s  a r e  s to r e d ,
h an d l e d ,  o r  u s e d  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  th e
b u i l d i n g  c o d e .

1 2 . 2  G e n e ral  Re q u i re m e n ts  fo r S to rage .

1 2 . 2 . 1  S p i l l  C o n tro l .    S p i l l  c o n tr o l  s h al l  b e  p r o vi d e d  fo r  c o r r o ‐
s i ve  l i q u i d s  i n  ac c o r d an c e  wi th  6 . 2 . 1 . 9 . 2 .

1 2 . 2 . 2  D rai n age .    Wh e n  p r o vi d e d ,  d r ai n ag e  s h al l  b e  i n  a c c o r d ‐
an c e  wi th  6 . 2 . 1 . 9 . 3 . 1 1 .

1 2 . 2 . 3  S e c o n d ar y C o n tai n m e n t.    S e c o n d a r y c o n ta i n m e n t s h a l l
b e  p r o vi d e d  fo r  c o r r o s i ve  l i q u i d s  i n  ac c o r d an c e  wi th  6 . 2 . 1 . 9 . 3 .

1 2 . 2 . 4  Ve n ti l ati o n .    Ve n ti l ati o n  s h a l l  b e  p r o vi d e d  fo r  o p e n
c o n tai n e r s  i n  a c c o r d an c e  wi th  6 . 2 . 1 . 5 .

1 2 . 2 . 5  Fi re  P ro te c ti o n  S ys te m s .    An  au to m ati c  fr e  s p r i n kl e r
s ys te m  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  6 . 2 . 1 . 1 .

1 2 . 2 . 6  E x p l o s i o n  C o n tro l .    T h e  r e q u i r e m e n ts  o f 6 . 2 . 1 . 6  s h a l l
n o t ap p l y.

1 2 . 2 . 7  E m e rge n c y an d  S tan d b y P o we r.    S ta n d b y p o we r  s h al l  b e
p r o vi d e d  wh e n  r e q u i r e d  b y 6 . 2 . 1 . 8 .

1 2 . 2 . 8  L i m i t C o n tro l s .    L i m i t c o n tr o l s  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 6 . 2 . 1 . 7 .

1 2 . 2 . 9  M o n i to ri n g/ S up e r vi s i o n .    S u p e r vi s i o n  s h a l l  b e  p r o vi ‐
d e d  i n  a c c o r d a n c e  wi th  6 . 2 . 1 . 1 1 .

1 2 . 3  I n d o o r S to rage .

1 2 . 3 . 1  Fl o o rs .    F l o o r s  s h al l  b e  i n  a c c o r d an c e  wi th  6 . 2 . 1 . 1 0 .

1 2 . 3 . 2  D e tac h e d  S to rage .    T h e  r e q u i r e m e n ts  o f 6 . 2 . 2 . 2 ,  6 . 2 . 3 . 4 ,
6 . 2 . 4 . 4 ,  o r  6 . 2 . 4 . 5  s h al l  n o t ap p l y.

1 2 . 4  O u td o o r S to rage .

1 2 . 4 . 1  E x p o s ure s .    O u td o o r  s to r ag e  o f c o r r o s i ve  s o l i d s  o r
l i q u i d s  s h al l  b e  s e p a r ate d  fr o m  e x p o s u r e  h az ar d s  i n  ac c o r d a n c e
wi th  1 2 . 4 . 1 .

1 2 . 4 . 1 . 1  C l e aran c e  fro m  C o m b u s ti b l e s .    C l e a r an c e  fr o m
c o m b u s ti b l e  c o r r o s i ve s  s h a l l  b e  i n  a c c o r d a n c e  wi th  6 . 2 . 7 . 1 .

1 2 . 4 . 1 . 2  L o c ati o n .    O u td o o r s  s to r a ge  o f c o r r o s i ve  s o l i d s  o r
l i q u i d s  s h a l l  n o t b e  wi th i n  2 0  ft ( 6 . 1  m )  o f p r o p e r ty l i n e s ,
s tr e e ts ,  al l e ys ,  p u b l i c  wa ys ,  m e a n s  o f e gr e s s  to  a  p u b l i c  way,  o r
b u i l d i n g s  n o t u s e d  e x c l u s i ve l y fo r  th e  s to r ag e ,  d i s tr i b u ti o n ,  o r
m a n u fac tu r i n g  o f s u c h  c o r r o s i ve ,  e x c e p t a s  p r o vi d e d  i n
1 2 . 4 . 1 . 3 .

1 2 . 4 . 1 . 3  D i s tan c e  Re d u c ti o n .    A 2 -h o u r  fr e -r e s i s ti ve  wal l ,  wi th ‐
o u t o p e n i n g s  o r  p e n e tr ati o n s ,  e x te n d i n g n o t l e s s  th an  3 0  i n .
( 7 6 2  m m )  ab o ve  an d  to  th e  s i d e  o f th e  s to r a ge  ar e a s h a l l  b e

p e r m i tte d  i n  l i e u  o f th e  d i s ta n c e  s p e c ife d  i n  1 2 . 4 . 1 . 2 .

1 2 . 4 . 2  We ath e r P ro te c ti o n .    Wh e n  p r o vi d e d ,  we a th e r  p r o te c ‐
ti o n  s h al l  b e  i n  ac c o r d an c e  wi th  5 . 4 . 3  an d  6 . 2 . 7 . 2 .

1 2 . 5  G e n e ral  Re q u i re m e n ts  fo r U s e .

1 2 . 5 . 1  S p i l l  C o n tro l .    S p i l l  c o n tr o l  s h al l  b e  p r o vi d e d  fo r  c o r r o ‐
s i ve  l i q u i d s  i n  ac c o r d an c e  wi th  6 . 3 . 1 . 4 .

1 2 . 5 . 2  D rai n age .    Wh e n  p r o vi d e d ,  d r ai n ag e  s h al l  b e  i n  a c c o r d ‐
a n c e  wi th  6 . 3 . 1 . 4 . 2 . 1 0 .

1 2 . 5 . 3  S e c o n d ar y C o n tai n m e n t.    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  fo r  c o r r o s i ve  l i q u i d s  i n  ac c o r d an c e  wi th  6 . 3 . 1 . 4 . 2 .

1 2 . 5 . 4  Ve n ti l ati o n .    Ve n ti l ati o n  s h a l l  b e  p r o vi d e d  fo r  o p e n
c o n tai n e r s  i n  a c c o r d a n c e  wi th  6 . 3 . 2 . 1 . 3  a n d  6 . 3 . 2 . 2 . 2 .

1 2 . 5 . 5  Fi re  P ro te c ti o n  S ys te m .    An  au to m ati c  fr e  s p r i n kl e r
s ys te m  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  6 . 3 . 2 . 1 . 1 .

1 2 . 5 . 6  E x p l o s i o n  C o n tro l .    T h e  r e q u i r e m e n ts  o f 6 . 3 . 2 . 1 . 4  s h a l l
n o t ap p l y.

1 2 . 5 . 7  E m e rge n c y an d  S tan d b y P o we r.    S ta n d b y p o we r  s h al l  b e
p r o vi d e d  wh e n  r e q u i r e d  b y 6 . 3 . 1 . 3 .

1 2 . 5 . 8  L i m i t C o n tro l s .    L i m i t c o n tr o l s  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  6 . 3 . 1 . 2 .

1 2 . 5 . 9  M o n i to ri n g/ S up e r vi s i o n .    S u p e r vi s i o n  s h a l l  b e  p r o vi ‐
d e d  i n  a c c o r d a n c e  wi th  6 . 3 . 1 . 8 .

1 2 . 5 . 1 0  C l e aran c e  fro m  C o m b u s ti b l e s .    C l e ar an c e  fr o m
c o m b u s ti b l e  c o r r o s i ve s  s h a l l  b e  i n  a c c o r d a n c e  wi th  6 . 2 . 7 . 1 .

1 2 . 5 . 1 1  Fl o o rs .    F l o o r s  wh e r e  c o r r o s i ve  s o l i d s  o r  l i q u i d s  a r e
d i s p e n s e d  o r  u s e d  i n  o p e n  s ys te m s  s h al l  b e  i n  ac c o r d an c e  wi th

6 . 3 . 2 . 2 . 3 .

1 2 . 5 . 1 2  S ys te m  D e s i gn .    S ys te m  d e s i g n  s h al l  b e  i n  ac c o r d a n c e
wi th  6 . 3 . 1 . 6 .

1 2 . 5 . 1 3  L i q u i d  Tran s fe r.    L i q u i d  tr an s fe r  s h al l  b e  i n  ac c o r d ‐
an c e  wi th  6 . 3 . 1 . 7 .

1 2 . 6  I n d o o r U s e .

1 2 . 6 . 1  O p e n  S ys te m s .

1 2 . 6 . 1 . 1  Ve n ti l ati o n .    Ve n ti l ati 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  6 . 3 . 2 . 2 . 2 .

1 2 . 6 . 1 . 2  E x p l o s i o n  C o n tro l .    T h e  r e q u i r e m e n ts  o f 6 . 3 . 2 . 1 . 4
s h a l l  n o t ap p l y.

1 2 . 6 . 1 . 3  S p i l l  C o n tro l ,  D rai n age ,  an d  C o n tai n m e n t.    S e c o n ‐
d ar y c o n ta i n m e n t s h al l  b e  p r o vi d e d  fo r  c o r r o s i ve  l i q u i d s  i n
ac c o r d an c e  wi th  6 . 3 . 2 . 2 . 4 .

1 2 . 6 . 2  C l o s e d  S ys te m s .

1 2 . 6 . 2 . 1  Ve n ti l ati o n .    Ve n ti l ati 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  6 . 3 . 2 . 3 . 2 .

1 2 . 6 . 2 . 2  E x p l o s i o n  C o n tro l .    T h e  r e q u i r e m e n ts  o f 6 . 3 . 2 . 1 . 4
s h a l l  n o t ap p l y.



H AZ ARD O U S  M AT E RI AL S  C O D E4 0 0 - 6 0

2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  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 . 6 . 2 . 3  S p i l l  C o n tro l ,  D rai n age ,  an d  C o n tai n m e n t.    S p i l l
c o n tr o l  an d  s e c o n d ar y c o n ta i n m e n t s h a l l  b e  p r o vi d e d  fo r
c o r r o s i ve  l i q u i d s  i n  a c c o r d a n c e  wi th  6 . 3 . 2 . 3 . 3 .

1 2 . 7  O u td o o r U s e .

1 2 . 7 . 1  O p e n  S ys te m s .

1 2 . 7 . 1 . 1  L o c ati o n .    O u td o o r  u s e  an d  d i s p e n s i n g  s h a l l  b e  l o c a‐
te d  i n  ac c o r d an c e  wi th  6 . 3 . 3 . 1 . 1 .

1 2 . 7 . 1 . 2  S p i l l  C o n tro l ,  D rai n age ,  an d  C o n tai n m e n t.    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 ta i n m e n t s h a l l  b e  p r o vi d e d  fo r
c o r r o s i ve  l i q u i d s  i n  ac c o r d a n c e  wi th  6 . 3 . 3 . 2 . 2 .

1 2 . 7 . 1 . 3  C l e aran c e  fro m  C o m b u s ti b l e s .    C l e a r an c e  fr o m
c o m b u s ti b l e  m ate r i al s  s h a l l  b e  i n  ac c o r d a n c e  wi th  6 . 3 . 3 . 1 . 2 .

1 2 . 7 . 2  C l o s e d  S ys te m s .

1 2 . 7 . 2 . 1  L o c ati o n .    O u td o o r  u s e  an d  d i s p e n s i n g  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  6 . 3 . 3 . 1 . 1 .

1 2 . 7 . 2 . 2  S p i l l  C o n tro l ,  D rai n age ,  an d  C o n tai n m e n t.    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 ta i n m e n t s h a l l  b e  p r o vi d e d  fo r
c o r r o s i ve  l i q u i d s  i n  a c c o r d a n c e  wi th  6 . 3 . 3 . 3 . 2 .

1 2 . 7 . 2 . 3  C l e aran c e  fro m  C o m b u s ti b l e s .    C l e a r an c e  fr o m
c o m b u s ti b l e  m ate r i a l s  s h a l l  b e  p r o vi d e d  i n  a c c o r d a n c e  wi th
6 . 3 . 3 . 1 . 2 .

1 2 . 8  H an d l i n g.    H an d l i n g  o f c o r r o s i ve  s o l i d s  a n d  l i q u i d s  i n
i n d o o r  an d  o u td o o r  ar e a s  s h a l l  b e  i n  ac c o r d a n c e  wi th  6 . 3 . 4 .

C h ap te r 1 3    Fl am m ab l e  S o l i d s

1 3 . 1  G e n e ral .    T h 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  a p p l y to
th e  s to r a ge ,  u s e ,  an d  h an d l i n g  o f fam m ab l e  s o l i d s  wh e n  th e
am o u n t o f fa m m a b l e  s o l i d s  e x c e e d s  th e  M AQ as  s e t fo r th  i n
C h ap te r  5 .  T h e  s to r a ge ,  u s e ,  a n d  h an d l i n g  o f fam m ab l e  s o l i d s
i n  an y q u an ti ty s h al l  al s o  c o m p l y wi th  th e  r e q u i r e m e n ts  o f
C h ap te r s  1  th r o u gh  4  an d  th e  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 s  5  th r o u g h  1 0 .

1 3 . 1 . 1  C o n s tr u c ti o n  Re q ui re m e n ts .    B u i l d i n g s ,  o r  p o r ti o n s
th e r e o f,  i n  wh i c h  fam m ab l e  s o l 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  c o n s tr u c te d  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 .

1 3 . 2  G e n e ral  Re q u i re m e n ts  fo r S to rage .

1 3 . 2 . 1  S p i l l  C o n tro l .    T h e  r e q u i r e m e n ts  o f 6 . 2 . 1 . 9 . 2  s h al l  n o t
ap p l y.

1 3 . 2 . 2  D rai n age .    T h e  r e q u i r e m e n ts  o f 6 . 2 . 1 . 9 . 3 . 1 1  s h al l  n o t
ap p l y.

1 3 . 2 . 3  S e c o n d ar y C o n tai n m e n t.    T h e  r e q u i r e m e n ts  o f 6 . 2 . 1 . 9 . 3
s h a l l  n o t ap p l y.

1 3 . 2 . 4  Ve n ti l ati o n .    T h e  r e q u i r e m e n ts  o f 6 . 2 . 1 . 5  s h al l  n o t
ap p l y.

1 3 . 2 . 5  Fi re  P ro te c ti o n  S ys te m s .    An  au to m ati c  fr e  s p r i n kl e r
s ys te m  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  6 . 2 . 1 . 1 .

1 3 . 2 . 6  E x p l o s i o n  C o n tro l .    T h e  r e q u i r e m e n ts  o f 6 . 2 . 1 . 6  s h a l l
n o t ap p l y.

1 3 . 2 . 7  E m e rge n c y an d  S tan d b y P o we r.    S ta n d b y p o we r  s h al l  b e
p r o vi d e d  wh e n  r e q u i r e d  b y 6 . 2 . 1 . 8 .

1 3 . 2 . 8  L i m i t C o n tro l s .    L i m i t c o n tr o l s  s h al l  b e  p r o vi d e d  wh e n
r e q u i r e d  b y 6 . 2 . 1 . 7 .

1 3 . 2 . 9  M o n i to ri n g/ S u p e r vi s i o n .    S u p e r vi s i o n  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  6 . 2 . 1 . 1 1 .

1 3 . 3  I n d o o r S to rage .

1 3 . 3 . 1  Fl o o rs .    T h e  r e q u i r e m e n ts  o f 6 . 2 . 1 . 1 0  s h a l l  n o t ap p l y.

1 3 . 3 . 2  D e tac h e d  S to rage .    T h e  r e q u i r e m e n ts  o f 6 . 2 . 2 . 2 ,  6 . 2 . 3 . 4 ,
6 . 2 . 4 . 4 ,  o r  6 . 2 . 4 . 5  s h al l  n o t a p p l y.

1 3 . 4  O u td o o r S to rage .

1 3 . 4 . 1  E x p o s u re s .    O u td o o r  s to r a ge  o f fa m m a b l e  s o l i d s  s h a l l
b e  s e p a r ate d  fr o m  e x p o s u r e  h az ar d s  i n  a c c o r d an c e  wi th  1 3 . 4 . 1 .

1 3 . 4 . 1 . 1  C l e aran c e  fro m  C o m b u s ti b l e s .    C l e a r an c e  fr o m
c o m b u s ti b l e  m ate r i a l s  s h a l l  b e  i n  a c c o r d a n c e  wi th  6 . 2 . 7 . 1 .

1 3 . 4 . 1 . 2  L o c ati o n .    O u td o o r  s to r ag e  o f fam m ab l e  s o l i d s  s h a l l
n o t b e  wi th i n  2 0  ft ( 6 . 1  m )  o f p r o p e r ty l i n e s ,  s tr e e ts ,  a l l e ys ,

p u b l i c  ways ,  m e an s  o f e gr e s s  to  a p u b l i c  wa y,  o r  b u i l d i n g s  n o t
u s e d  e x c l u s i ve l y fo r  th e  s to r a ge ,  d i s tr i b u ti o n ,  o r  m an u fa c tu r i n g
o f s u c h  m a te r i al ,  e x c e p t a s  p r o vi d e d  i n  1 3 . 4 . 1 . 3 .

1 3 . 4 . 1 . 3  D i s tan c e  Re d u c ti o n .    A 2 -h o u r  fr e –r e s i s ti ve  wal l ,  wi th ‐
o u t o p e n i n g s  o r  p e n e tr ati o n s ,  e x te n d i n g  n o t l e s s  th a n  3 0  i n .

( 7 6 2  m m )  ab o ve  a n d  to  th e  s i d e  o f th e  s to r a ge  a r e a s h a l l  b e
p e r m i tte d  i n  l i e u  o f th e  d i s tan c e  s p e c ife d  i n  1 3 . 4 . 1 . 2 .

1 3 . 4 . 2  We ath e r P ro te c ti o n .    Wh e n  p r o vi d e d ,  we a th e r  p r o te c ‐
ti o n  s h al l  b e  i n  ac c o r d an c e  wi th  5 . 4 . 3  a n d  6 . 2 . 7 . 2 .

1 3 . 4 . 3  S p e c i al  Re q u i re m e n ts .

1 3 . 4 . 3 . 1  P i l e  S i z e  L i m i t.    F l am m ab l e  s o l i d s  s to r e d  o u td o o r s
s h a l l  b e  s e p a r ate d  i n to  p i l e s  n o t l ar g e r  th a n  5 0 0 0  ft3  ( 1 4 1  m 3 ) .

1 3 . 4 . 3 . 2  Ai s l e s .    Ai s l e  wi d th s  b e twe e n  p i l e s  s h al l  n o t b e  l e s s
th an  o n e -h a l f th e  h e i g h t o f th e  p i l e s  o r  1 0  ft ( 3  m ) ,  wh i c h e ve r

i s  gr e a te r.

1 3 . 5  G e n e ral  Re q u i re m e n ts  fo r U s e .

1 3 . 5 . 1  S p i l l  C o n tro l .    T h e  r e q u i r e m e n ts  o f 6 . 3 . 1 . 4  s h a l l  n o t
ap p l y.

1 3 . 5 . 2  D rai n age .    T h e  r e q u i r e m e n ts  o f 6 . 3 . 1 . 4 . 2 . 1 0  s h al l  n o t
ap p l y.

1 3 . 5 . 3  S e c o n d ar y C o n tai n m e n t.    T h e  r e q u i r e m e n ts  o f 6 . 3 . 1 . 4 . 2
s h a l l  n o t ap p l y.

1 3 . 5 . 4  Ve n ti l ati o n .    Ve n ti l ati o n  s h a l l  b e  p r o vi d e d  fo r  fn e l y
d i vi d e d  p ar ti c l e s  i n  o p e n  c o n tai n e r s  i n  ac c o r d a n c e  wi th
6 . 3 . 2 . 1 . 3  an d  6 . 3 . 2 . 2 . 2 .

1 3 . 5 . 5  Fi re  P ro te c ti o n  S ys te m .    An  au to m ati c  fr e  s p r i n kl e r
s ys te m  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  6 . 3 . 2 . 1 . 1 .

1 3 . 5 . 6  E x p l o s i o n  C o n tro l .    T h e  r e q u i r e m e n ts  o f 6 . 3 . 2 . 1 . 4  s h a l l
n o t ap p l y.

1 3 . 5 . 7  E m e rge n c y an d  S tan d b y P o we r.    S ta n d b y p o we r  s h al l  b e
p r o vi d e d  wh e n  r e q u i r e d  b y 6 . 3 . 1 . 3 .

1 3 . 5 . 8  L i m i t C o n tro l s .    L i m i t c o n tr o l s  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  6 . 3 . 1 . 2 .

1 3 . 5 . 9  M o n i to ri n g/ S u p e r vi s i o n .    S u p e r vi s i o n  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  6 . 3 . 1 . 8 .
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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  an d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

1 3 . 5 . 1 0  C l e aran c e  fro m  C o m b u s ti b l e s .    C l e ar an c e  fr o m
c o m b u s ti b l e  m ate r i a l s  s h a l l  b e  i n  a c c o r d a n c e  wi th  6 . 2 . 7 . 1 .

1 3 . 5 . 1 1  Fl o o rs .    F l o o r s  wh e r e  fam m ab l e  s o l i d s  ar e  d i s p e n s e d
o r  u s e d  i n  o p e n  s ys te m s  s h al l  b e  i n  ac c o r d an c e  wi th  6 . 3 . 2 . 2 . 3 .

1 3 . 5 . 1 2  S ys te m  D e s i gn .    S ys te m  d e s i g n  s h al l  b e  i n  ac c o r d a n c e
wi th  6 . 3 . 1 . 6 .

1 3 . 6  I n d o o r U s e .

1 3 . 6 . 1  O p e n  S ys te m s .

1 3 . 6 . 1 . 1  Ve n ti l ati o n .    Ve n ti l ati 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  6 . 3 . 2 . 2 . 2 .

1 3 . 6 . 1 . 2  E x p l o s i o n  C o n tro l .    T h e  r e q u i r e m e n ts  o f 6 . 3 . 2 . 1 . 4
s h a l l  n o t ap p l y.

1 3 . 6 . 1 . 3  S p i l l  C o n tro l ,  D rai n age ,  an d  C o n tai n m e n t.    T h e
r e q u i r e m e n ts  o f 6 . 3 . 2 . 2 . 4  s h a l l  n o t a p p l y.

1 3 . 6 . 2  C l o s e d  S ys te m s .

1 3 . 6 . 2 . 1  Ve n ti l ati o n .    Ve n ti l ati 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  6 . 3 . 2 . 3 . 2 .

1 3 . 6 . 2 . 2  E x p l o s i o n  C o n tro l .    T h e  r e q u i r e m e n ts  o f 6 . 3 . 3 . 2 . 2
s h a l l  n o t ap p l y.

1 3 . 6 . 2 . 3  S p i l l  C o n tro l ,  D rai n age ,  an d  C o n tai n m e n t.    T h e
r e q u i r e m e n ts  o f 6 . 3 . 2 . 3 . 3  s h a l l  n o t a p p l y.

1 3 . 7  O u td o o r U s e .

1 3 . 7 . 1  O p e n  S ys te m s .

1 3 . 7 . 1 . 1  L o c ati o n .    O u td o o r  u s e  an d  d i s p e n s i n g  s h al l  b e  l o c a‐
te d  i n  ac c o r d an c e  wi th  6 . 3 . 3 . 1 . 1 .

1 3 . 7 . 1 . 2  S p i l l  C o n tro l ,  D rai n age ,  an d  C o n tai n m e n t.    T h e
r e q u i r e m e n ts  o f 6 . 3 . 3 . 2 . 2  s h a l l  n o t a p p l y.

1 3 . 7 . 1 . 3  C l e aran c e  fro m  C o m b u s ti b l e s .    C l e a r an c e  fr o m
c o m b u s ti b l e  m ate r i a l s  s h a l l  b e  i n  a c c o r d a n c e  wi th  6 . 3 . 3 . 1 . 2 .

1 3 . 7 . 2  C l o s e d  S ys te m s .

1 3 . 7 . 2 . 1  L o c ati o n .    O u td o o r  u s e  an d  d i s p e n s i n g  s h al l  b e  l o c a‐
te d  i n  ac c o r d an c e  wi th  6 . 3 . 3 . 1 . 1 .

1 3 . 7 . 2 . 2  S p i l l  C o n tro l ,  D rai n age ,  an d  C o n tai n m e n t.    T h e
r e q u i r e m e n ts  o f 6 . 3 . 3 . 3 . 2  s h a l l  n o t a p p l y.

1 3 . 7 . 2 . 3  C l e aran c e  fro m  C o m b u s ti b l e s .    C l e a r an c e  fr o m
c o m b u s ti b l e  m ate r i a l s  s h a l l  b e  p r o vi d e d  i n  a c c o r d a n c e  wi th
6 . 3 . 3 . 1 . 2 .

Δ 1 3 . 8  H an d l i n g.    H an d l i n g  o f fam m ab l e  s o l i d s  i n  i n d o o r  an d
o u td o o r  a r e as  s h a l l  b e  i n  a c c o r d a n c e  wi th  6 . 3 . 4 .

•

C h ap te r 1 4    O rgan i c  P e ro x i d e  Fo r m u l ati o n s

1 4 . 1  G e n e ral .

Δ 1 4 . 1 . 1 *    T h e  r e q u i r e m e n ts  o f th i s  c h ap te r  s h a l l  ap p l y to  th e
s to r ag e ,  u s e ,  an d  h an d l i n g  o f c l as s ife d  s o l i d  o r  l i q u i d  o r g an i c
p e r o x i d e  fo r m u l ati o n s  o f an y q u an ti ty.

N 1 4 . 1 . 1 . 1    T h e  s to r ag e ,  u s e ,  an d  h an d l i n g o f s o l i d  o r  l i q u i d
o r g an i c  p e r o x i d e  fo r m u l ati o n s  c l as s ife d  i n  C l as s e s  I ,  I I A,  I I B ,

I I I ,  I V,  an d  V,  i n  a n y q u a n ti ty s h a l l  a l s o  c o m p l y wi th  th e  r e q u i r e ‐

m e n ts  o f C h ap te r s  1  th r o u g h  4  an d  th e  ap p l i c a b l e  r e q u i r e ‐
m e n ts  o f C h a p te r s  5  th r o u g h  1 0 .

N 1 4 . 1 . 1 . 2 *    Wh e n  q u an ti ti e s  d o  n o t e x c e e d  M AQs ,  o n l y th e
fo l l o wi n g  s e c ti o n s  i n  th i s  c h ap te r  s h al l  a p p l y wh e n  r e q u i r e d :

1 4 . 1 . 2 ,  1 4 . 1 . 3 ,  1 4 . 2 . 7 ,  1 4 . 2 . 8 ,  1 4 . 2 . 9 ,  1 4 . 2 . 1 0 ,  1 4 . 2 . 1 1 ,  1 4 . 3 . 2 . 1 . 1 ,
1 4 . 3 . 2 . 3 ,  1 4 . 3 . 2 . 4 ,  1 4 . 3 . 2 . 5 ,  1 4 . 3 . 2 . 6 ,  1 4 . 3 . 2 . 7 ,  1 4 . 3 . 2 . 9 ,  1 4 . 3 . 2 . 1 0 ,
1 4 . 3 . 2 . 1 1 ,  1 4 . 3 . 4 . 1 ,  1 4 . 5  ( 1 –1 0 ) ,  1 4 . 5 . 1 ,  1 4 . 5 . 6 ,  1 4 . 5 . 7 ,  1 4 . 5 . 8 ,
1 4 . 5 . 9 ,  1 4 . 5 . 1 0 ,  1 4 . 5 . 1 1 ,  1 4 . 5 . 1 2 ,  1 4 . 5 . 1 3 ,  1 4 . 5 . 1 4 ,  a n d  1 4 . 8 .

1 4 . 1 . 2 *  C o n s tr uc ti o n  Re q u i re m e n ts .    B u i l d i n gs ,  o r  p o r ti o n s
th e r e o f,  i n  wh i c h  s o l i d  o r  l i q u i d  o r g an i c  p e r o x i d e  fo r m u l ati o n s

a r e  s to r e d ,  h an d l e d ,  o r  u s e d  s h al 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  th e  b u i l d i n g c o d e .

N 1 4 . 1 . 3 *  B u i l d i n g Re q u i re m e n ts .    O r g an i c  p e r o x i d e s  s h a l l  b e
p r e ve n te d  fr o m  c o m i n g  i n to  c o n tac t wi th  m a te r i al s  o f th e
b u i l d i n g  c o n s tr u c ti o n  th a t a ffe c t th e  th e r m al  s ta b i l i ty o f th e

o r g an i c  p e r o x i d e .

1 4 . 2  G e n e ral  Re q u i re m e n ts  fo r S to rage .

1 4 . 2 . 1  S p i l l  C o n tro l .    S p i l l  c o n tr o l  s h a l l  b e  p r o vi d e d  fo r  an y
q u an ti ty o f o r ga n i c  p e r o x i d e  l i q u i d  fo r m u l a ti o n s  i n  ac c o r d a n c e

wi th  6 . 2 . 1 . 9 . 2 .

1 4 . 2 . 2  D rai n age .    Wh e n  p r o vi d e d ,  d r ai n a ge  s h al l  b e  i n  ac c o r d ‐
an c e  wi th  6 . 2 . 1 . 9 . 3 . 1 1 .

1 4 . 2 . 3  S e c o n d ar y C o n tai n m e n t.    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  fo r  an y q u an ti ty o f s o l i d  a n d  l i q u i d  o r g an i c  p e r o x ‐
i d e  fo r m u l ati o n s  i n  ac c o r d a n c e  wi th  6 . 2 . 1 . 9 . 3 .

N 1 4 . 2 . 3 . 1 *    S e c o n d ar y c o n tai n m e n t s h a l l  b e  d e s i gn e d  to  c o n tai n
at l e as t 1 0  p e r c e n t o f th e  m ax i m u m  q u a n ti ty s to r e d  i n  th e  ar e a

o r  th e  q u an ti ty fr o m  th e  l ar g e s t ve s s e l ,  wh i c h e ve r  i s  h i g h e r,  p l u s
th e  d e s i gn  fo w vo l u m e  o f fr e  p r o te c ti o n  wa te r  c al c u l ate d  to
d i s c h ar g e  fr o m  th e  fr e - e x ti n g u i s h i n g s ys te m  o ve r  th e  m i n i ‐

m u m  r e q u i r e d  s ys te m  d e s i gn  a r e a,  o r  ar e a  o f th e  r o o m  o r  ar e a
i n  wh i c h  th e  s to r a ge  i s  l o c a te d ,  wh i c h e ve r  i s  s m a l l e r,  fo r  a
p e r i o d  o f 2 0  m i n u te s .

N 1 4 . 2 . 3 . 2    F i r e  r e s i d u e s  an d  c o n ta m i n ate d  fr e  e x ti n g u i s h i n g
wate r  s h al l  b e  d i s p o s e d  o f i n  a c c o r d a n c e  wi th  ap p l i c ab l e  r e gu l a‐

ti o n s .

1 4 . 2 . 4  Ve n ti l ati o n .    Ve n ti l ati o n  s h a l l  b e  p r o vi d e d  fo r  o p e n
c o n tai n e r s  i n  a c c o r d a n c e  wi th  6 . 2 . 1 . 5 .

1 4 . 2 . 5 *  Fi re  P ro te c ti o n  S ys te m s .    E x c e p t fo r  as  a l l o we d  b y
Tab l e  1 4 . 3 . 2 . 1 . 1 ( a ) ,  an  au to m ati c  fr e  s p r i n kl e r  s ys te m  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  th i s  s e c ti o n  an d  6 . 2 . 1 . 1 .

1 4 . 2 . 5 . 1 *    Wh e r e  r e q u i r e d  b y o th e r  p r o vi s i o n s  o f th i s  c o d e ,
au to m ati c  s p r i n kl e r s  a n d  wate r  s p r ay s ys te m s  s h al l  b e  d e s i gn e d
an d  i n s ta l l e d  a c c o r d i n g to  th e  r e q u i r e m e n ts  o f N F PA 1 3  an d

N F PA 1 5  an d  s h a l l  p r o vi d e  th e  fo l l o wi n g d i s c h ar g e  d e n s i ti e s :

( 1 ) C l a s s  I  — 0 . 5 0  gp m / ft2  ( 2 0 . 4  L / m i n / m 2 )
( 2 ) C l a s s  I I A o r  C l as s  I I B  — 0 . 4 0  g p m / ft2  ( 1 6 . 3  L / m i n / m 2 )
( 3 ) C l a s s  I I I  — 0 . 3 0  g p m / ft2  ( 1 2 . 2  L / m i n / m 2 )
( 4 ) C l a s s  I V — 0 . 2 5  g p m / ft2  ( 1 0 . 2  L / m i n / m 2 )

1 4 . 2 . 5 . 2    T h e  s ys te m  s h al l  b e  d e s i gn e d  as  fo l l o ws :

( 1 ) T h e  s ys te m  s h al l  p r o vi d e  th e  r e q u i r e d  d e n s i ty o ve r  th e
h yd r a u l i c al l y m o s t r e m o te  3 0 0 0  ft 2  ( 2 8 0  m 2 )  a r e a fo r  a r e as
p r o te c te d  b y a  we t p i p e  s p r i n kl e r  s ys te m  o r  s i n g l e -

i n te r l o c k p r e a c ti o n  s p r i n kl e r  s ys te m .
( 2 ) B u i l d i n gs  u s i n g a d r y p i p e  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  wi th  a  r e q u i r e d  d e n s i ty o ve r  th e  h yd r au l i c a l l y m o s t
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r e m o te  3 9 0 0  ft2  ( 3 6 0  m 2 )  d e s i g n  a r e a an d ,  i f u s e d ,  th e
c l e ar an c e  b e twe e n  th e  s p ri n kl e r  d efe c to r  an d  th e  to p  o f

an y s to r e d  o r g an i c  p e r o x i d e  fo r m u l ati o n  s h a l l  n o t e x c e e d
6  ft ( 1 . 8  m ) .

( 3 ) T h e  e n ti r e  ar e a o f an y b u i l d i n g o f l e s s  th an  3 0 0 0  ft2

( 2 8 0  m 2 )  s h al l  b e  u s e d  as  th e  a r e a o f ap p l i c ati o n .

Δ 1 4 . 2 . 5 . 3    Wh e r e  r e q u i r e d  fo r  d e tac h e d  b u i l d i n g s  c o n tai n i n g
C l a s s  I  o r g an i c  p e r o x i d e  fo r m u l a ti o n s  i n  q u an ti ti e s  e x c e e d i n g
2 0 0 0  l b  ( 9 0 7  kg ) ,  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  o p e n -

h e ad  d e l u ge -typ 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 a n c e  wi th
N F PA 1 3 .

1 4 . 2 . 5 . 4 *    D r y p i p e  a n d  d o u b l e -i n te r l o c k p r e a c ti o n  ( D I PA)
s p r i n kl e r  s ys te m s  s h a l l  n o t b e  p e r m i tte d  fo r  p r o te c ti o n  o f b u i l d ‐
i n gs  o r  ar e as  c o n ta i n i n g o r ga n i c  p e r o x i d e  fo r m u l a ti o n s  e x c e p t

as  p r o vi d e d  fo r  i n  1 4 . 2 . 5 . 4 . 1  a n d  1 4 . 2 . 5 . 4 . 2 .

1 4 . 2 . 5 . 4 . 1    D r y p i p e  a n d  D I PA s p r i n kl e r  s ys te m s  s h al l  b e
p e r m i tte d  fo r p r o te c ti o n  o f C l a s s  I  th r o u g h  C l a s s  I I I  o r g an i c

p e r o x i d e  fo r m u l ati o n s  i n  d e ta c h e d  s to r ag e  i n  Typ e  I  a n d  Typ e
I I  c o n s tr u c ti o n ,  a s  s p e c ife d  i n  th e  b u i l d i n g  c o d e .

1 4 . 2 . 5 . 4 . 2    D r y p i p e  a n d  D I PA s p r i n kl e r  s ys te m s  s h al l  b e
p e r m i tte d  fo r p r o te c ti o n  o f C l as s  I V a n d  C l a s s  V o r ga n i c  p e r o x ‐

i d e  fo r m u l ati o n s  i n  Typ e  I  th r o u g h  Typ e  I V b u i l d i n g  c o n s tr u c ‐
ti o n ,  as  s p e c ife d  i n  th e  b u i l d i n g  c o d e .

1 4 . 2 . 6 *  E x p l o s i o n  C o n tro l .    E x p l o s i o n  c o n tr o l  s h a l l  b e  p r o vi ‐
d e d  fo r  l i q u i d  o r  s o l i d  o r g an i c  p e r o x i d e  fo r m u l ati o n s  wh e n
r e q u i r e d  b y 6 . 2 . 1 . 6 .

1 4 . 2 . 7  E m e rge n c y an d  S tan d b y P o we r.    E m e r g e n c y o r  s ta n d b y
p o we r  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  6 . 2 . 1 . 8 .

1 4 . 2 . 7 . 1    E m e r g e n c y a n d  s tan d b y p o we r  fo r  te m p e r a tu r e
c o n tr o l  s h a l l  b e  p e r m i tte d  to  b e  r e p l a c e d  b y al te r n a ti ve  m e th ‐

o d s  o f te m p e ra tu r e  c o n tr o l .

N 1 4 . 2 . 7 . 1 . 1 *    U p o n  l o s s  o f p o we r,  fo r  te m p e r atu r e  c o n tr o l ,  an
ap p r o ve d  m an u al l y a c ti va te d  l i q u i d  n i tr o ge n  o r  l i q u i d  c ar b o n
d i o x i d e  s ys te m  s h al l  b e  p e r m i tte d  to  b e  u s e d  as  an  a l te r n ate

m e th o d  o f te m p e r atu r e  c o n tr o l  fo r  o r g an i c  p e r o x i d e s .

1 4 . 2 . 8 *  L i m i t C o n tro l s .    L i m i t c o n tr o l s  fo r  te m p e r atu r e  an d
p r e s s u r e  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  6 . 2 . 1 . 7 .

1 4 . 2 . 9  M o n i to ri n g/ S up e r vi s i o n .    S u p e r vi s i o n  s h a l l  b e  p r o vi ‐
d e d  i n  a c c o r d a n c e  wi th  6 . 2 . 1 . 1 1 .

1 4 . 2 . 1 0  S p e c i al  Re q u i re m e n ts .

1 4 . 2 . 1 0 . 1    Al l  a r e as  c o n ta i n i n g  o r g an i c  p e r o x i d e  fo r m u l ati o n s
s h a l l  b e  c o n s p i c u o u s l y i d e n tife d  b y m e an s  o f a s i g n  c o n tai n i n g

th e  wo r d s  O RGAN I C  P E RO X I D E S  a n d  b y th e  o r ga n i c  p e r o x i d e
c l as s  an d  N F PA 7 0 4  i d e n tifc ati o n .

1 4 . 2 . 1 0 . 1 . 1  D i ffe re n t C l as s ifc ati o n s .    Wh e n  o r g an i c  p e r o x i d e
fo r m u l ati o n s  h a vi n g d i ffe r e n t c l a s s ifc a ti o n s  as  d efn e d  b y

S e c ti o n  4 . 1  a re  l o c ate d  i n  th e  s a m e  a r e a,  th e  N F PA 7 0 4  d e s i g n a‐
ti o n s  i n d i c ate d  fo r  th e  a r e a s h al l  b e  ap p r o p r i ate  fo r  th e  m o s t

s e ve r e  c l as s  p re s e n t.

N 1 4 . 2 . 1 0 . 1 . 2  S p e c i al  S i gn s  an d  I n d i c ati o n s .

N 1 4 . 2 . 1 0 . 1 . 2 . 1    F i r e ,  s p a r ks ,  o p e n  fa m e s ,  an d  s m o ki n g  s h al l  b e
p r o h i b i te d  i n  th e  s to r ag e  a r e as .  A n o ti c e  i n d i c a ti n g th e  s a m e

s h a l l  b e  affx e d  o n  th e  o u ts i d e  o f th e  s to r ag e  a r e a.

N 1 4 . 2 . 1 0 . 1 . 2 . 2    T h e  s to r a ge  te m p e r atu r e  s h al l  b e  p o s te d  n e a r
th e  e n tr a n c e  o f th e  s to r a ge  ar e a .

N 1 4 . 2 . 1 0 . 1 . 2 . 3    T h e  ac tu al  te m p e r a tu r e  i n  e a c h  s to r a ge  ar e a
s h a l l  b e  i n d i c ate d  at th e  e n tr an c e  o f th e  s to r ag e  ar e a.

1 4 . 2 . 1 0 . 2  P ac k agi n g M ark i n g.    Al l  s to r ag e  c o n ta i n e r s  fo r
o r g an i c  p e r o x i d e  fo r m u l a ti o n s ,  i n c l u d i n g  th e  o r i gi n al  D O T

s h i p p i n g c o n tai n e r s ,  s h a l l  b e  i n d i vi d u al l y m ar ke d  wi th  th e
c h e m i c a l  n a m e  o f th e  o r ga n i c  p e r o x i d e  o r  wi th  o th e r  p e r ti n e n t
i n fo r m a ti o n  to  i n d i c a te  c l a s s ifc a ti o n  a s  r e q u i r e d  b y th i s  c o d e .

1 4 . 2 . 1 0 . 3  Te m p e rature  M ark i n gs .    P a c kag e s  c o n tai n i n g
o r g an i c  p e r o x i d e  fo r m u l ati o n s  th a t r e q u i r e  te m p e r atu r e

c o n tr o l  s h a l l  b e  m ar ke d  wi th  th e  r e c o m m e n d e d  te m p e r atu r e
r an g e .

1 4 . 2 . 1 0 . 4  M ai n te n an c e  O p e rati o n s .    M ai n te n a n c e  o p e r a ti o n s
i n  o r ga n i c  p e r o x i d e  s to r a ge  o r  u s e  ar e a s  s h a l l  b e  s u b j e c t to
p r i o r  r e vi e w b y,  an d  a p p r o val  o f,  s u p e r vi s o r y p e r s o n n e l .

1 4 . 2 . 1 0 . 5  C u tti n g an d  We l d i n g.

1 4 . 2 . 1 0 . 5 . 1    C u tti n g a n d  we l d i n g  o p e r ati o n s  i n  o r ga n i c  p e r o x ‐
i d e  s to r ag e  o r  u s e  ar e as  s h al l  n o t b e  c o n d u c te d  u n ti l  al l  o r g an i c

p e r o x i d e  fo r m u l ati o n s  h ave  b e e n  r e m o ve d  fr o m  th e  a r e a o f
s to r ag e  o r  u s e .

1 4 . 2 . 1 0 . 5 . 1 . 1    C u tti n g a n d  we l d i n g  o p e r a ti o n s  s h al l  b e  c o n d u c ‐
te 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 5 1 B .

Δ 1 4 . 2 . 1 0 . 6 *  E l e c tri c al .

N 1 4 . 2 . 1 0 . 6 . 1    I n  ad d i ti o n  to  th e  r e q u i r e m e n ts  o f 6 . 1 . 1 0 ,  th e
fo l l o wi n g  s h a l l  a p p l y to  th e  i n te r i o r  o f an y s to r ag e  ar e a  o r  c ab i ‐
n e t u s e d  fo r  th e  s to r a ge  o f r e fr i ge r a te d  C l as s  I ,  C l a s s  I I A,

C l a s s  I I B ,  C l a s s  I I I ,  o r  C l a s s  I V:

( 1 ) T h e  s to r a ge  a r e a o r  c ab i n e t s h a l l  b e  c o n s i d e r e d  a C l as s  I ,
G r o u p  D ,  D i vi s i o n  2  l o c ati o n ,  as  d efn e d  i n  Ar ti c l e  5 0 0  o f

NFPA 70.
( 2 ) An y e l e c tr i c a l  e q u i p m e n t i n s tal l e d  i n  th e  i n te r i o r  o f s u c h

s to r ag e  a r e a o r  c a b i n e ts  s h al l  b e  ap p r o ve d  fo r  s u c h  u s e
a n d  s h a l l  b e  i n s ta l l e d  a c c o r d i n g to  th e  r e q u i r e m e n ts  o f
Ar ti c l e  5 0 1  o f NFPA 70.

N 1 4 . 2 . 1 0 . 6 . 2    U n l e s s  th e  q u a n ti ty s to r e d  i s  b e l o w M AQs ,  i n  ad d i ‐
ti o n  to  th e  r e q u i r e m e n ts  o f 6 . 1 . 1 0 ,  th e  fo l l o wi n g s h al l  ap p l y to

a n y o r ga n i c  p e r o x i d e  fo r m u l ati o n s  th at gi ve  o ff fam m ab l e
va p o r s  o r  fam m ab l e  d e c o m p o s i ti o n  p r o d u c ts :

( 1 ) T h e  s to r a ge  a r e a o r  c ab i n e t s h al l  b e  c o n s i d e r e d  a C l as s  I ,
G r o u p  D ,  D i vi s i o n  2  l o c ati o n ,  as  d efn e d  i n  Ar ti c l e  5 0 0  o f
NFPA 70.

( 2 ) An y e l e c tr i c a l  e q u i p m e n t i n s tal l e d  i n  th e  i n te r i o r  o f s u c h
s to r ag e  a r e a o r  c a b i n e ts  s h al l  b e  ap p r o ve d  fo r  s u c h  u s e
an d  s h al l  b e  i n s ta l l e d  a c c o r d i n g  to  th e  r e q u i r e m e n ts  o f
Ar ti c l e  5 0 1  o f NFPA 70.

•
1 4 . 2 . 1 0 . 7 *  C o m b u s ti b l e  Was te .    S to r ag e  o f c o m b u s ti b l e  was te
i n  o r ga n i c  p e r o x i d e  s to r a ge  o r  u s e  ar e as  s h al l  b e  p r o h i b i te d .

Δ 1 4 . 2 . 1 0 . 8  S p i l l s  an d  D am age d  C o n tai n e rs .

N 1 4 . 2 . 1 0 . 8 . 1 *    S p i l l e d  m a te r i al  a n d  l e a ki n g o r  d am a ge d  c o n tai n ‐
e r s  an d  p ac kag e s  s h a l l  i m m e d i ate l y b e  r e m o ve d  fo r  r e c o ve r y o r
d i s p o s al  a way fr o m  th e  s to r e d  p r o d u c t o r  o th e r  c o m b u s ti b l e s ,
i n  c o n fo r m an c e  wi th  al l  ap p l i c a b l e  fe d e r al ,  s tate ,  a n d  l o c al
r e gu l ati o n s  an d  th e  m an u fac tu r e r s ’  r e c o m m e n d a ti o n s .

1 4 . 2 . 1 0 . 8 . 2 *  S p e c ifc  D i s p o s al  P ro c e d u re s .    S p e c ifc  d i s p o s al
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  fo r  al l  o r ga n i c  p e r o x i d e  a r e as .
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N 1 4 . 2 . 1 0 . 9 *  M ate ri al s  o f C o n s tr uc ti o n .    M ate r i al s  o f c o n s tr u c ‐
ti o n  o f al l  e q u i p m e n t an d  ac c e s s o r i e s  u s e d  i n  th e  s to r ag e ,
h a n d l i n g ,  a n d  u s e  o f o r ga n i c  p e r o x i d e  s h al l  b e  c o m p a ti b l e .

1 4 . 2 . 1 0 . 1 0  H e ati n g an d  C o o l i n g.

1 4 . 2 . 1 0 . 1 0 . 1  Te m p e ratu re  Ran ge .    S to r ag e  ar e a s  s h al l  b e  m ai n ‐
tai n e d  wi th i n  th e  r e c o m m e n d e d  s to r ag e  te m p e r a tu r e  r a n ge  fo r

th e  m ate r i a l s  r e q u i r i n g te m p e r atu r e  c o n tr o l ,  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  r e c o m m e n d a ti o n s .

1 4 . 2 . 1 0 . 1 0 . 2 *  Te m p e ratu re - C o n tro l l e d  M ate ri al s .    Wh e r e  th e
r e q u i r e d  s to r ag e  te m p e r atu r e  r an g e  e x te n d s  b e yo n d  n o r m al
a m b i e n t te m p e r atu r e s ,  th e  fo l l o wi n g c r i te r i a  s h a l l  b e  m e t:

( 1 ) Re d u n d an t h i g h - o r  l o w-te m p e r atu r e  l i m i t s wi tc h e s ,  o r
b o th ,  as  a p p l i c a b l e ,  s h al l  b e  i n s ta l l e d  a n d  m a i n tai n e d  i n
ad d i ti o n  to  th e  n o r m al  te m p e r a tu r e  c o n tr o l s .

( 2 ) T h e  l i m i t s wi tc h e s  s h al l  a c tu a te  an  al ar m  a r r an g e d  to
e n s u r e  p r o m p t r e s p o n s e .

( 3 ) T h e  al ar m  s h al l  b e  m o n i to r e d  o r  s u p e r vi s e d  i n  ac c o r d ‐
a n c e  wi th  6 . 2 . 1 . 1 1 .

1 4 . 2 . 1 0 . 1 0 . 3  C o o l i n g S ys te m s .    C o o l i n g  s ys te m s  s h al l  n o t
u ti l i z e  d i r e c t e x p an s i o n  o f a  fa m m a b l e  ga s .

1 4 . 2 . 1 0 . 1 0 . 4  H e ati n g S ys te m s .    H e a ti n g s ys te m s  s h al l  u s e  h o t
wate r,  l o w p r e s s u r e  [ a  g au ge  p r e s s u r e  l e s s  th an  1 5  p s i
( 1 0 3  kP a ) ]  s te a m ,  o r  i n d i r e c tl y h e ate d  wa r m  a i r.

1 4 . 2 . 1 0 . 1 0 . 5  C o n tai n e r C o n tac t.    H e a ti n g c o i l s ,  r a d i ato r s ,  ai r
d i ffu s e r s ,  c o o l i n g c o i l s ,  p i p i n g,  a n d  d u c ts  s h al l  b e  i n s ta l l e d  s o  a s

to  p r e ve n t d i r e c t c o n tac t wi th  c o n tai n e r s  a n d  to  p r e ve n t o ve r ‐
h e a ti n g o r  o ve r c o o l i n g  o f th e  m a te r i al s  s to r e d .

Δ 1 4 . 2 . 1 0 . 1 1  Fl o o rs .

N 1 4 . 2 . 1 0 . 1 1 . 1    T h e  r e q u i r e m e n ts  o f 6 . 2 . 1 . 1 0  s h a l l  a p p l y.

1 4 . 2 . 1 0 . 1 1 . 2    T h e  fo l l o wi n g s h al l  a p p l y to  o r g an i c  p e r o x i d e
s to r ag e  a r e as  l o c ate d  ab o ve  a n y fo o r s  o r  o p e n  s p ac e s :

( 1 ) T h e  fo o r  o f th e  s to r ag e  ar e a  s h al l  b e  m ad e  wa te r ti g h t
an d  s h al l  b e  p r o vi d e d  wi th  d r a i n ag e  th a t l e a d s  to  a s afe
l o c ati o n .

( 2 ) E ve r y m e an s  s h a l l  b e  ta ke n  to  e n s u r e  th a t s p i l l e d  m a te r i al
c a n n o t r u n  d o wn  i n to  ar e a s  b e l o w th e  o r g an i c  p e r o x i d e
s to r ag e  a r e a.

N 1 4 . 2 . 1 0 . 1 2  I n s p e c ti o n .    T h e  s to r ag e  a r e as  o f o r g an i c  p e r o x i d e s
s h a l l  h a ve  a n  i n s p e c ti o n  p r o g r am  to  e n s u r e  s afe  s to r a ge  o f
o r g an i c  p e r o x i d e s  an d  s h a l l  b e  r e g u l ar l y i n s p e c te d  b y a c o m p e ‐

te n t i n d i vi d u al .

N 1 4 . 2 . 1 0 . 1 3  S e c u ri ty ( C o n tro l  o f Ac c e s s ) .    P r o vi s i o n s  s h al l  b e
m a d e  to  p r e ve n t u n au th o r i z e d  p e r s o n n e l  fr o m  e n te r i n g th e

o r g an i c  p e r o x i d e  s to r ag e  ar e a .

N 1 4 . 2 . 1 0 . 1 4 *  P e rs o n n e l  Trai n i n g.

N 1 4 . 2 . 1 0 . 1 4 . 1    Al l  p e r s o n n e l  wh o  h an d l e  o r g an i c  p e r o x i d e s  s h a l l
b e  tr ai n e d  to  s afe l y s to r e ,  h a n d l e ,  a n d  u s e  o r ga n i c  p e r o x i d e s .

N 1 4 . 2 . 1 0 . 1 4 . 2    P e r s o n n e l  i n vo l ve d  i n  o p e r a ti o n s  i n  o r g an i c
p e r o x i d e  s to r ag e  a n d  u s e  a r e as  s h a l l  b e  i n s tr u c te d  i n  p r o p e r

a n d  s a fe  h a n d l i n g  o f s u c h  m a te r i al s ,  p r o p e r  u s e  o f p e r s o n al
p r o te c ti ve  e q u i p m e n t,  m an u al  fr e  s u p p r e s s i o n  e q u i p m e n t,
p r o p e r  a n d  s a fe  d i s p o s a l  o f s p i l l e d  m a te r i al ,  a n d  p r o p e r  e m e r ‐

g e n c y p r o c e d u r e s .

N 1 4 . 2 . 1 0 . 1 4 . 3    M a n u fac tu r e r s ’  i n s tr u c ti o n s  s h al l  b e  c o n s u l te d
fo r  e ac h  s p e c ifc  fo r m u l ati o n .

N 1 4 . 2 . 1 0 . 1 4 . 4    Re c o r d s  s h al l  b e  m a i n tai n e d  o f th e  tr ai n i n g
d e s c r i b e d  i n  1 4 . 2 . 1 0 . 1 4 . 2 .

N 1 4 . 2 . 1 0 . 1 5 *  E m e rge n c y Re l i e f S ys te m s .    S to r ag e  tan ks ,  d o s i n g
ve s s e l s ,  o r  I B C s  c o n ta i n i n g o r ga n i c  p e r o x i d e s  s h al l  b e  e q u i p p e d

wi th  a  ve n t o r  o th e r  r e l i e f d e vi c e  i n  ac c o r d an c e  wi th  m an u fac ‐
tu r e r ’ s  r e c o m m e n d ati o n s ,  to  p r e ve n t o ve r p r e s s u r i z ati o n  d u e  to
d e c o m p o s i ti o n  o r  fr e  e x p o s u r e .

N 1 4 . 2 . 1 1 *  P o r tab l e  Fi re  E x ti n gui s h e rs .    Ap p r o ve d  p o r tab l e  fr e
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  th r o u gh o u t th e  s to r a ge ,  u s e ,

a n d  h a n d l i n g a r e as  o f o r g an i c  p e r o x i d e s  i n  ac c o r d an c e  wi th
N F PA 1 0 .

N 1 4 . 2 . 1 2  L i gh tn i n g.    L i g h tn i n g p r o te c ti o n  fo r  th e  s to r ag e  ar e a s
o f o r g an i c  p e r o x i d e s  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
N F PA 7 8 0 .

N 1 4 . 2 . 1 3  Fl o o d  P ro te c ti o n .

N 1 4 . 2 . 1 3 . 1    B u i l d i n gs ,  o r  p o r ti o n s  th e r e o f,  u s e d  fo r  th e  s to r ag e
o f te m p e r atu r e -c o n tr o l l e d  o r g an i c  p e r o x i d e s  i n  fo o d  h az ar d

a r e as  s h al l  b e  c o n s tr u c te d  a t s u ffc i e n t e l e va ti o n  a n d / o r  i n c o r ‐
p o r ate  o th e r  p r o te c ti o n  m e c h a n i s m s  to  p r e ve n t o r ga n i c  p e r o x ‐
i d e  p a c ka ge s  c o m i n g i n  c o n ta c t wi th  fo o d  wate r  d u r i n g

c o n d i ti o n s  o f fo o d s .

N 1 4 . 2 . 1 3 . 2    Te m p e r a tu r e  c o n tr o l ,  a l a r m ,  d e te c ti o n ,  s ta n d b y an d
e m e r g e n c y p o we r  s u p p l y o r  o th e r  e l e c tr i c a l l y o p e r a te d  s a fe ty

s ys te m s ,  o r  o th e r  e m e r g e n c y s ys te m s  i n  o r ga n i c  p e r o x i d e  s to r ‐
ag e  a r e as  o r  b u i l d i n g s  i n  fo o d  h az ar d  a r e as  s h al l  b e  p r o vi d e d

a t s u ffc i e n t e l e vati o n  an d / o r  o th e r  p r o te c ti o n  m e c h a n i s m s  to
p r e ve n t l o s s  o f p o we r  o r  p e r fo r m an c e  d u r i n g  c o n d i ti o n s  o f
fo o d s .

1 4 . 3  I n d o o r S to rage .

1 4 . 3 . 1  D e te c ti o n  S ys te m s .    A d e te c ti o n  s ys te m  th at d e te c ts
s m o ke ,  te m p e r atu r e ,  o r  r ate  o f te m p e r atu r e  r i s e  s h a l l  b e  p r o vi ‐

d e d  i n  s to r a ge  ar e a s  u s e d  fo r  th e  s to r ag e  o f l i q u i d  a n d  s o l i d
o r g an i c  p e r o x i d e  fo r m u l ati o n s .

1 4 . 3 . 2 *  S to rage  C o n d i ti o n s / Ar ran ge m e n t.    S to r ag e  ar r a n ge ‐
m e n t s h al l  b e  i n  a c c o r d an c e  wi th  1 4 . 3 . 2 .

Δ 1 4 . 3 . 2 . 1  S to rage  L i m i tati o n s .    T h e  m ax i m u m  q u a n ti ti e s  o f
o r g an i c  p e r o x i d e  fo r m u l a ti o n s  th a t c an  b e  s to r e d  i n  a s i n gl e
ar e a o r  b u i l d i n g  s h al l  d e p e n d  o n  th e  c l as s ifc a ti o n  o f th e

fo r m u l a ti o n s ,  th e  c l as s ifc ati o n  o f th e  s to r a ge  fa c i l i ty,  an d  s p r i n ‐
kl e r  p r o te c ti o n .

N 1 4 . 3 . 2 . 1 . 1  C o n tro l  Are a.    T h e  m ax i m u m  q u an ti ti e s  o f o r g an i c
p e r o x i d e  fo r m u l ati o n s  th a t c an  b e  s to r e d  i n  a c o n tr o l  ar e a  s h a l l
b e  i n  ac c o r d a n c e  wi th  5 . 2 . 1 . 1  an d  as  s e t fo r th  i n  Tab l e

1 4 . 3 . 2 . 1 . 1 ( a )  an d  Tab l e  1 4 . 3 . 2 . 1 . 1 ( b ) .

N 1 4 . 3 . 2 . 1 . 2  P ro te c ti o n  L e ve l .    F o r  q u a n ti ti e s  e x c e e d i n g  th e
c o n tr o l  a r e a M AQs ,  th e  s to r ag e  ar e a s  s h al l  c o m p l y wi th

1 4 . 3 . 2 . 1 . 2 . 1  o r  1 4 . 3 . 2 . 1 . 2 . 2 .

N 1 4 . 3 . 2 . 1 . 2 . 1  P ro te c te d  S to rage  Ro o m s .    T h e  m ax i m u m  q u an ‐
ti ty o f o r g an i c  p e r o x i d e  fo r m u l ati o n s  th at c an  b e  s to r e d  i n  a
p r o te c te d  s to r a ge  r o o m  m e e ti n g  p r o te c ti o n  l e ve l  r e q u i r e m e n ts

s h a l l  b e  a s  s e t fo r th  i n  Ta b l e  1 4 . 3 . 2 . 1 . 1 ( a)  an d  Tab l e
1 4 . 3 . 2 . 1 . 1 ( b ) .

N 1 4 . 3 . 2 . 1 . 2 . 2  D e tac h e d  S to rage .    T h e  m ax i m u m  q u a n ti ty o f
o r g an i c  p e r o x i d e  fo r m u l ati o n s  th at c a n  b e  s to r e d  i n  d e tac h e d
s to r ag e  m e e ti n g  p r o te c ti o n  l e ve l  r e q u i r e m e n ts  s h a l l  b e  a s  s e t

fo r th  i n  Tab l e  1 4 . 3 . 2 . 1 . 1 ( a )  an d  Tab l e  1 4 . 3 . 2 . 1 . 1 ( b ) .
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  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 4 . 3 . 2 . 2    T h e  q u an ti ty o f C l as s  I I I  o r ga n i c  p e r o x i d e  fo r m u l a‐
ti o n s  as  i t ap p e a r s  i n  Ta b l e  1 4 . 3 . 2 . 1 . 1 ( a)  i n  a p r o te c te d  s to r ag e
r o o m  s h a l l  b e  p e r m i tte d  to  b e  i n c r e as e d  to  2 0 , 0 0 0  l b  ( 9 0 7 0  kg)
i f th e  wal l s  o r  p a r ti ti o n s  p r o vi d i n g  th e  s e p ar a ti o n  h ave  a fr e
re s i s tan c e  r ati n g  o f at l e a s t 4  h o u r s .

1 4 . 3 . 2 . 3    C l as s  I  o r g an i c  p e r o x i d e  fo r m u l a ti o n  i n  a p r o te c te d
s to r ag e  r o o m  a s  i t ap p e ar s  i n  Ta b l e  1 4 . 3 . 2 . 1 . 1 ( b )  s h a l l  h a ve
i n te r i o r  wal l s  wi th  a  b l as t r e s i s tan c e  o f 4 3 2  p s f ( 0 . 2  b a r ) .

1 4 . 3 . 2 . 4 *    C l as s  I  o r g an i c  p e r o x i d e  fo r m u l a ti o n  i n  a  p r o te c te d
s to r ag e  r o o m  a s  i t ap p e ar s  i n  Ta b l e  1 4 . 3 . 2 . 1 . 1 ( b )  s h al l  h a ve
d efag r ati o n  ve n ti n g  p r o vi d e d  vi a  e x te r i o r  wal l s  o r  r o o f.

1 4 . 3 . 2 . 5 *    Wh e r e  two  o r  m o r e  d i ffe r e n t c l as s e s  o f o r g an i c
p e r o x i d e  fo r m u l ati o n s  a r e  s to r e d  i n  th e  s a m e  ar e a ,  th e  fo l l o w‐
i n g s h al l  ap p l y:

( 1 ) T h e  m ax i m u m  q u a n ti ty p e r m i tte d  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  a m o u n ts  th a t e ac h  c l as s  b e a r s  to
th e  m ax i m u m  p e r m i tte d  fo r  th at c l as s .

( 2 ) T h e  to tal  o f th e  p r o p o r ti o n al  am o u n ts  s h al l  n o t e x c e e d
1 0 0  p e r c e n t.

1 4 . 3 . 2 . 6    Wh e r e  th e  s to r ag e  ar e a i s  p r o te c te d  b y a s p e c i al l y
e n g i n e e r e d  fr e  p r o te c ti o n  s ys te m  ac c e p tab l e  to  th e  AH J ,  th e

q u an ti ty o f o r g an i c  p e r o x i d e  fo r m u l ati o n s  s h a l l  b e  p e r m i tte d  to
b e  i n c r e a s e d .

1 4 . 3 . 2 . 7    O r g an i c  p e r o x i d e  fo r m u l ati o n s  s e n s i ti ve  to  s h o c k
s h a l l  n o t b e  s to r e d  wh e r e  th e y c a n  b e  e x p o s e d  to  th e  s h o c k
e ffe c ts  o f e x p l o s i ve  m a te r i al s .

N 1 4 . 3 . 2 . 8 *    O r ga n i c  p e r o x i d e  fo r m u l ati o n s  s h a l l  n o t b e  o p e n e d
o r  d i s p e n s e d  i n  th e  s to r ag e  ar e a.

Δ Tab l e  1 4 . 3 . 2 . 1 . 1 ( a)  M ax i m um  Q uan ti ty o f O rgan i c  P e ro x i d e  Fo r m u l ati o n s  i n  N o n s p ri n kl e re d  B u i l d i n gs

 

H az ard
P ro te c ti o n

L e ve l

C o n tro l  Are a S to rage a

P ro te c ti o n  L e ve l  S to rage

C l as s  o f
O rgan i c

P e ro xi d e
Fo r m u l ati o n

P ro te c te d
S to rage  Ro o m

D e tac h e d  S to rage  M i n i m um  S e p arati o n b , c

5 0  ft ( 1 5  m )  1 0 0  ft ( 3 0 . 5  m )  1 5 0  ft ( 4 6  m )

l b kg l b kg l b kg  l b kg  l b kg

I 2 1 6 7 1 6 7 1 , 0 0 0 4 5 4 4 , 0 0 0 1 , 8 1 0 1 0 , 0 0 0 4 , 5 4 0
I I A 3 1 0 0 4 5 1 0 0 4 5 2 0 , 0 0 0 9 , 0 7 0 8 0 , 0 0 0 3 6 , 3 0 0 5 0 0 , 0 0 0 2 2 7 , 0 0 0

I I B 3 4 0 0 1 8 1 4 0 0 1 8 1 5 5 , 0 0 0 2 4 , 9 4 8 1 6 0 , 0 0 0 7 2 , 5 7 5 6 0 0 , 0 0 0 2 7 2 , 1 5 8
I I I 3 8 4 0 3 8 1 8 4 0 3 8 1 7 0 , 0 0 0 3 1 , 8 0 0 2 0 0 , 0 0 0 9 0 , 7 0 0 7 5 0 , 0 0 0 3 4 0 , 0 0 0

I V N A U N L U N L U N L U N L U N L U N L U N L U N L U N L U N L
V N A U N L U N L U N L U N L U N L U N L U N L U N L U N L U N L

NA:  N o t a p p l i c ab l e .  U N L :  U n l i m i te d .
N o te :  Wh e n  th e  q u a n ti ty l i m i t l i s te d  i s  U N L ,  th e  m ax i m u m  q u a n ti ty th a t i s  p o s s i b l e  wh e n  s to r e d  i n  a c c o r d a n c e  wi th  Ta b l e  1 4 . 3 . 2 . 1 1 . 3  fo r  a g i ve n
s to r a g e  ar e a  s h a l l  b e  u s e d  a s  th e  q u an ti ty l i m i t.
aQu a n ti ti e s  s h a l l  b 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 n  s to r e d  i n  c a b i n e t o r  r e fr i g e r a to r  o r  fr e e z e r  i n  a c c o r d an c e  wi th  1 4 . 3 . 4 . 1 .
b M i n i m u m  s e p a r a ti o n  m e an s  th e  d i s ta n c e  fr o m  th e  l i n e  o f p r o p e r ty th at i s  o r  c a n  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,  o r  th e

d i s ta n c e  fr o m  th e  n e a r 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.
c M a x i m u m  q u a n ti ti e s  fo r  a n y o th e r  s e p ar a ti o n  d i s ta n c e  n o t l i s te d  h e r e  s h a l l  b e  c a l c u l a te d  b y i n te r p o l a ti o n .  N o  i n te r p o l a ti o n  s h a l l  b e  p e r m i tte d  fo r

d i s ta n c e  l o we r  th a n  5 0  ft ( 1 5  m ) .

Δ Tab l e  1 4 . 3 . 2 . 1 . 1 ( b )  M ax i m u m  Q u an ti ty o f O rgan i c  P e ro x i d e  Fo r m u l ati o n s  i n  S p ri n k l e re d  B ui l d i n gs

C l as s  o f
O rgan i c

P e ro x i de
Fo r m ul ati o n

H az ard
P ro te c ti o n

L e ve l

C o n tro l  Are a

S to rage a

P ro te c ti o n  L e ve l  S to rage

P ro te c te d  S to rage
Ro o m

D e tac h e d  S to rage  M i n i m um  S e p arati o n b , c

5 0  ft ( 1 5  m )  1 0 0  ft ( 3 0 . 5  m )  1 5 0  ft ( 4 6  m )

l b k g l b kg l b k g  l b kg  l b k g

I 2 3 2 1 4 2 , 0 0 0 9 0 7 2 , 0 0 0 9 0 7 2 0 , 0 0 0 9 , 0 7 0 1 7 5 , 0 0 0 7 9 , 4 0 0
I I A 3 2 0 0 9 1 5 0 , 0 0 0 2 2 , 7 0 0 1 0 0 , 0 0 0 4 5 , 4 0 0 2 0 0 , 0 0 0 9 0 , 7 0 0 U N L U N L

I I B 3 8 0 0 3 6 3 8 0 , 0 0 0 3 6 , 3 2 0 1 7 5 , 0 0 0 7 9 , 3 7 9 U N L U N L U N L U N L
I I I 3 1 , 6 8 0 7 6 2 1 0 0 , 0 0 0 4 5 , 4 0 0 2 0 0 , 0 0 0 9 0 , 7 0 0 U N L U N L U N L U N L

I V NA U N L U N L U N L U N L U N L U N L U N L U N L U N L U N L
V NA U N L U N L U N L U N L U N L U N L U N L U N L U N L U N L

NA:  N o t a p p l i c ab l e .  U N L :  U n l i m i te d .
N o te :  Wh e n  th e  q u a n ti ty l i m i t l i s te d  i s  U N L ,  th e  m ax i m u m  q u a n ti ty th a t i s  p o s s i b l e  wh e n  s to r e d  i n  a c c o r d a n c e  wi th  Ta b l e  1 4 . 3 . 2 . 1 1 . 3  fo r  a g i ve n
s to r a g e  ar e a  s h a l l  b e  u s e d  a s  th e  q u an ti ty l i m i t.
aQu a n ti ti e s  s h a l l  b 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 n  s to r e d  i n  c a b i n e t o r  r e fr i g e r a to r  o r  fr e e z e r  i n  a c c o r d an c e  wi th  1 4 . 3 . 4 . 1
b M i n i m u m  s e p a r a ti o n  m e an s  th e  d i s ta n c e  fr o m  th e  l i n e  o f p r o p e r ty th at i s  o r  c a n  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,  o r  th e

d i s ta n c e  fr o m  th e  n e a r 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.
c M a x i m u m  q u a n ti ti e s  fo r  a n y o th e r  s e p ar a ti o n  d i s ta n c e  n o t l i s te d  h e r e  s h a l l  b e  c a l c u l a te d  b y i n te r p o l a ti o n .  N o  i n te r p o l a ti o n  s h a l l  b e  p e r m i tte d  fo r

d i s ta n c e  l o we r  th a n  5 0  ft ( 1 5  m ) .



O RG AN I C  P E RO X I D E  F O RM U L AT I O N S 4 0 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  an d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

1 4 . 3 . 2 . 9  S to rage  Ar ran ge m e n ts .

1 4 . 3 . 2 . 9 . 1    S to r ag e  s h a l l  b e  ar r a n ge d  to  fa c i l i ta te  m an u al  a c c e s s
an d  h a n d l i n g ,  to  m ai n ta i n  p i l e  s tab i l i ty,  to  m i n i m i z e  b r e akag e
an d  s p i l l ag e ,  a n d  to  p r o m o te  g o o d  h o u s e ke e p i n g .

N 1 4 . 3 . 2 . 9 . 2    A c l e a r  s p a c e  o f at l e a s t 1  ft ( 0 . 3  m )  s h al l  b e  m ai n ‐
ta i n e d  b e twe e n  o r ga n i c  p e r o x i d e  s to r ag e  an d  an y wal l s  o f
c o m b u s ti b l e  o r  l i m i te d  c o m b u s ti b l e  c o n s tr u c ti o n .

1 4 . 3 . 2 . 9 . 3    A c l e a r  s p a c e  o f at l e a s t 1  ft ( 0 . 3  m )  s h al l  b e  m ai n ‐
tai n e d  b e twe e n  o r g an i c  p e r o x i d e  s to r a ge  an d  u n i n s u l ate d
m e tal  wal l s .

N 1 4 . 3 . 2 . 9 . 4    A c l e ar  s p a c e  o f at l e as t 0 . 5  ft ( 0 . 1 5  m )  s h a l l  b e
m a i n tai n e d  b e twe e n  o r g an i c  p e r o x i d e  s to r a ge  a n d  i n s u l a te d
wal l s .

N 1 4 . 3 . 2 . 9 . 5    A c l e ar  s p a c e  o f a t l e as t 0 . 2 5  ft ( 0 . 0 7 5  m )  s h al l  b e
m a i n tai n e d  b e twe e n  te m p e r atu r e  c o n tr o l l e d  o r ga n i c  p e r o x i d e
p al l e ts .

Δ 1 4 . 3 . 2 . 1 0 *  I n c o m p ati b l e  an d  C o m b u s ti b l e  M ate ri al s  S e p ara‐
ti o n  D i s tan c e s .    P a r ag r ap h s  1 4 . 3 . 2 . 1 0 . 1  th r o u gh  1 4 . 3 . 2 . 1 0 . 4 . 1
s h a l l  a p p l y fo r  i n c o m p ati b l e  a n d  c o m b u s ti b l e  m ate r i a l s .

N 1 4 . 3 . 2 . 1 0 . 1    I n c o m p ati b l e  m a te r i al s  a n d  i gn i ti b l e  (fam m ab l e
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  wi th i n  2 5  ft ( 7 . 6  m )
o f o r ga n i c  p e r o x i d e  fo r m u l ati o n s  i n  a c o n tr o l  a r e a s to r a ge .

N 1 4 . 3 . 2 . 1 0 . 1 . 1    T h e  e ffe c ti ve  s e p ar a ti o n  d i s tan c e  s h al l  b e  m ai n ‐
ta i n e d  b y fo o r  s l o p e ,  d r ai n s ,  o r  d i ke s  to  p r e ve n t l i q u i d  l e akag e
fr o m  e n te r i n g o r  l e a vi n g th e  o r ga n i c  p e r o x i d e  fo r m u l a ti o n
s to r ag e  ar e a.

1 4 . 3 . 2 . 1 0 . 1 . 2    As  a n  a l te r n ati ve  to  th e  2 5  ft ( 7 . 6  m )  s e p ar a ti o n
d i s tan c e  o f 1 4 . 3 . 2 . 1 0 . 1 . 1 ,  a 1 -h o u r  l i q u i d ti g h t fr e  b ar r i e r  s h a l l
b e  p e r m i tte d .

N 1 4 . 3 . 2 . 1 0 . 2    I n c o m p ati b l e  a n d  c o m b u s ti b l e  m a te r i al s  s h al l  b e
p r o h i b i te d  fr o m  th e  p r o te c ti o n  l e ve l  s to r a ge .

N 1 4 . 3 . 2 . 1 0 . 3 *    O r ga n i c  p e r o x i d e  fo r m u l ati o n s  th at c an  a l s o  b e
c l as s ife d  a s  i gn i ti b l e  (fa 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  b y
th e i r  fas h  p o i n t s h a l l  b e  p e r m i tte d  to  b e  s to r e d  wi th  o th e r
o r g an i c  p e r o x i d e  fo r m u l ati o n s .

1 4 . 3 . 2 . 1 0 . 4    S to r a ge  o f C l as s  V o r g an i c  p e r o x i d e  fo r m u l a ti o n 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 N F PA 1  as  ap p l i c ab l e .

N 1 4 . 3 . 2 . 1 0 . 4 . 1 *    O r g an i c  p e r o x i d e  fo r m u l a ti o n s  th a t ar e  c l as s i ‐
fe d  a s  fam m ab l e  s o l 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  wi th
o th e r  o r g an i c  p e r o x i d e  fo r m u l ati o n s ,  an d  th e  r e q u i r e m e n ts  o f
th i s  c h ap te r  s h al l  ap p l y.

Δ 1 4 . 3 . 2 . 1 1  C o n tai n e rs  an d  P ac k age s .

N 1 4 . 3 . 2 . 1 1 . 1    O n l y c l o s e d ,  U S  D O T  o r  U N  a p p r o ve d  c o n tai n e r s
s h a l l  b e  p e r m i tte d  i n  s to r a ge  ar e a s .

N 1 4 . 3 . 2 . 1 1 . 2    S to r a ge  c o n tai n e r s  s h al l  c o m p l y wi th  1 4 . 3 . 2 . 1 1 . 2 . 1
an d  1 4 . 3 . 2 . 1 1 . 2 . 2 .

N 1 4 . 3 . 2 . 1 1 . 2 . 1    S to r a ge  o f o r g an i c  p e r o x i d e s  i n  gl as s  c o n tai n e r s
s h a l l  b e  p r o h i b i te d .

N 1 4 . 3 . 2 . 1 1 . 2 . 2    S to r a ge  o f o r ga n i c  p e r o x i d e s  i n  m e tal  c o n tai n e r s
s h a l l  b e  p r o h i b i te d ,  u n l e s s  th e  c o n tai n e r s  ar e  p r o vi d e d  wi th

e m e r g e n c y ve n t r e l i e f i n  a c c o r d an c e  wi th  1 4 . 2 . 1 0 . 1 5 .

1 4 . 3 . 2 . 1 1 . 3    S to r a ge  o f b ag s ,  d r u m s ,  a n d  o th e r  c o n ta i n e r s  an d
p ac kag e s  o f o r g an i c  p e r o x i d e  fo r m u l ati o n s  s h al l  b e  i n  ac c o r d ‐

an c e  wi th  Ta b l e  1 4 . 3 . 2 . 1 1 . 3 .

1 4 . 3 . 2 . 1 1 . 3 . 1 *    S to r ag e  o f 5 5  ga l  ( 2 0 8  L )  m e tal  d r u m s  o f
C l a s s  I I A,  C l a s s  I I B ,  C l as s  I I I ,  o r  C l as s  I V o r g an i c  p e r o x i d e
fo r m u l ati o n s  s h al l  b e  s to r e d  o n l y o n e  d r u m  h i g h .

1 4 . 3 . 2 . 1 1 . 3 . 2    C l a s s  I  o r g an i c  p e r o x i d e  fo r m u l ati o n s  s h a l l  n o t
b e  s to r e d  i n  c o n tai n e r s  g r e ate r  th a n  8  ga l  ( 3 0 . 3  L ) .

N 1 4 . 3 . 2 . 1 1 . 4    I B C s  fo r  th e  s to r ag e  o f l i q u i d  o r ga n i c  p e r o x i d e 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 ) * S to r ag e  i n  I B C s  s h a l l  b e  p e r m i tte d  fo r  C l a s s  I I I  an d
C l a s s  I V o r ga n i c  p e r o x i d e s  c h ar a c te r i z e d  fo r  tr an s p o r t a s
Typ e  F.

( 2 ) I B C s  s h a l l  n o t b e  fl l e d  to  m o r e  th an  9 0  p e r c e n t o f th e i r
c a p ac i ty.

( 3 ) M ate r i a l s  o f c o n s tr u c ti o n  o f I B C s  s h al l  b e  c o m p ati b l e  wi th
th e  o r ga n i c  p e r o x i d e  b e i n g  s to r e d .

( 4 ) I B C s  s h a l l  b e  e q u i p p e d  wi th  a  ve n t o r  o th e r  r e l i e f d e vi c e
i n  ac c o r d an c e  wi th  1 4 . 2 . 1 0 . 1 5 .

( 5 ) * S to r ag e  o f I B C s  s h al l  b e  i n  a c c o r d an c e  wi th  Tab l e
1 4 . 3 . 2 . 1 1 . 3 .

N 1 4 . 3 . 2 . 1 1 . 5 *    O r ga n i c  p e r o x i d e  c o n tai n e r s  wh e n  e m p ty s h a l l
b e  d i s p o s e d  o f i n  c o m p l i an c e  wi th  ap p l i c ab l e  r e g u l a ti o n s .

N 1 4 . 3 . 3  Fl o o rs .    T h e  r e q u i r e m e n ts  o f 6 . 2 . 1 . 1 0  s h a l l  a p p l y.

N 1 4 . 3 . 4  S to rage  Fac i l i ty Typ e s .

N 1 4 . 3 . 4 . 1  C o n tro l  Are a.

N 1 4 . 3 . 4 . 1 . 1    C o n tr o l  ar e a  s to r a ge  o f o r ga n i c  p e r o x i d e  fo r m u l a‐
ti o n s  s h a l l  b e  i n  ac c o r d an c e  wi th  S e c ti o n  5 . 2  an d  th e  ap p l i c ab l e

s e c ti o n s  o f th i s  c h ap te r  a s  l i s te d  i n  1 4 . 1 . 1 . 2 .

Δ Tab l e  1 4 . 3 . 2 . 1 1 . 3  P ro vi s i o n s  fo r S to rage  Ar ran ge m e n t b y C l as s  o f O rgan i c  P e ro x i d e  Fo r m u l ati o n

C l as s  o f O rgan i c
P e ro x i d e  Fo r m u l ati o n

M ax i m u m
P i l e  H e i gh t  

M ax i m u m

P i l e  Wi d th *  
M i n i m u m

Ai s l e  Wi d th  
M i n i m u m  Ac c e s s

Ai s l e  Wi d th

ft m  ft m  ft m  ft m

I † 4 1 . 2 4 1 . 2 8 2 . 4 4 1 . 2
I I A† 8 2 . 4 8 2 . 4 6 1 . 8 4 1 . 2

I I B † 8 2 . 4 8 2 . 4 6 1 . 8 4 1 . 2
I I I † 8 2 . 4 8 2 . 4 6 1 . 8 4 1 . 2

I V† 1 0 3 . 0 1 6 4 . 9 4 1 . 2 3 0 . 9
V S e e  1 4 . 3 . 2 . 1 0 . 4

* P i l e  wi d th  d o e s  n o t i n c l u d e  th e  s p a c i n g  r e q u i r e d  b y 1 4 . 3 . 2 . 9 . 5
† S e e  1 4 . 3 . 2 . 1 1 . 3 . 1 .
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  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 4 . 3 . 4 . 1 . 2    T h e  fo l l o wi n g  s h a l l  b e  u s e d  fo r  th e  s to r ag e  o f th e
o r g an i c  p e r o x i d e s  taki n g i n to  c o n s i d e r a ti o n  th e  s to r a ge

te m p e r a tu r e  r e q u i r e m e n ts :

( 1 ) P al l e t
( 2 ) S h e l f i n  ac c o r d a n c e  wi th  6 . 1 . 1 3 . 2
( 3 ) C ab i n e t i n  ac c o r d a n c e  wi th  6 . 1 . 1 8
( 4 ) Re fr i g e r ato r  o r  fr e e z e r

N 1 4 . 3 . 4 . 1 . 3    T h e  s to r a ge  s h al l  b e  l o c ate d  i n  a n  e a s i l y a c c e s s i b l e
p l a c e .

N 1 4 . 3 . 4 . 1 . 4 *    T h e  d o o r s  o f th e  c ab i n e t,  r e fr i ge r a to r  o r  fr e e z e r
s h a l l  o p e n  r e ad i l y i n  c a s e  o f d e c o m p o s i ti o n  o f th e  o r g an i c

p e r o x i d e .

N 1 4 . 3 . 4 . 1 . 5    F o r  s to r ag e  o u ts i d e  o f a c ab i n e t,  r e fr i ge r a to r,  o r
fr e e z e r,  a  m i n i m u m  o f 3  ft ( 0 . 9  m )  o f c l e ar  s p a c e  s h al l  b e  m a i n ‐

ta i n e d  b e twe e n  o r ga n i c  p e r o x i d e  s to r a ge  a n d  an y o th e r  s to r ‐
ag e .

N 1 4 . 3 . 4 . 2  P ro te c ti o n  L e ve l .

N 1 4 . 3 . 4 . 2 . 1    P r o te c ti o n  l e ve l  s to r ag e  o f o r g an i c  p e r o x i d e  fo r m u ‐
l ati o n s  s h al l  b e  i n  a c c o r d an c e  wi th  S e c ti o n  5 . 3 ,  S e c ti o n  6 . 2 ,  an d

th i s  c h ap te r.

N 1 4 . 3 . 4 . 2 . 2  P ro te c te d  S to rage  Ro o m s .

N 1 4 . 3 . 4 . 2 . 2 . 1    P r o te c te d  s to r a ge  r o o m s  u s e d  fo r  th e  s to r a ge  o f
o r g an i c  p e r o x i d e s  s h a l l  b e  l o c ate d  o n  th e  g r o u n d  fo o r  o n l y,

wi th o u t a  b a s e m e n t,  c r a wl  s p a c e ,  o r  o th e r  u n d e r-fo o r  s p ac e .

N 1 4 . 3 . 4 . 2 . 2 . 2    P r o te c te d  s to r a ge  r o o m s  u s e d  fo r  th e  s to r a ge  o f
o r g an i c  p e r o x i d e s  s h a l l  b e  b u i l t o f n o n c o m b u s ti b l e  c o n s tr u c ‐
ti o n  a n d  h ave  a fr e  r e s i s tan c e  r ati n g  as  r e q u i r e d  b y th e  b u i l d ‐

i n g c o d e .

1 4 . 3 . 4 . 2 . 3  D e tac h e d  S to rage .

Δ 1 4 . 3 . 4 . 2 . 3 . 1  G e n e ral .    T h e  r e q u i r e m e n ts  o f 6 . 2 . 3 . 4 ,  6 . 2 . 4 . 4 ,  o r
6 . 2 . 4 . 5  s h al l  n o t ap p l y.

1 4 . 3 . 4 . 2 . 3 . 2  B u i l d i n g L o c ati o n .    F o r  C l as s  I  o r g an i c  p e r o x i d e
fo r m u l a ti o n s ,  d e tac h e d  s to r ag e  b u i l d i n g s  s h al l  b e  s e p ar ate d

fr o m  e ac h  o th e r  i n  ac c o r d a n c e  wi th  Tab l e  1 4 . 3 . 4 . 2 . 3 . 2 .
•

1 4 . 3 . 4 . 2 . 3 . 3  D e tac h e d  S to rage  B u i l d i n g S e p arati o n .    F o r
C l a s s  I I A,  I I B ,  I I I ,  a n d  I V o r g an i c  p e r o x i d e  fo r m u l ati o n s ,

d e tac h e d  s to r ag e  b u i l d i n g s  s e p ar a te d  b y l e s s  th an  5 0  ft
( 1 5 . 3  m )  s h al l  b e  c o n s i d e r e d  to  b e  a s i n g l e  a r e a wh e n  a p p l yi n g
th e  l i m i ts  fo r  Tab l e  1 4 . 3 . 2 . 1 . 1 ( a )  an d  Tab l e  1 4 . 3 . 2 . 1 . 1 ( b ) .

1 4 . 3 . 4 . 2 . 3 . 4  B u i l d i n g C o n s tr uc ti o n .

( A) *    D e tac h e d  s to r ag e  b u i l d i n gs  s h al l  b e  s i n g l e  s to r y,  wi th o u t
a  b a s e m e n t,  c r a wl  s p a c e ,  o r  o th e r  u n d e r-fo o r  s p ac e .

Δ ( B ) *    S p r i n kl e r e d  o r  n o n s p r i n kl e r e d  b u i l d i n gs  fo r  s to r i n g
m o r e  th a n  5 0 0 0  l b  ( 2 2 7 0  kg)  o f C l a s s  I ,  C l a s s  I I A,  C l as s  I I B ,

C l a s s  I I I ,  o r  a n y r e fr i ge r a te d  o r g an i c  p e r o x i d e  fo r m u l a ti o n
s h a l l  b e  b u i l t o f n o n c o m b u s ti b l e  c o n s tr u c ti o n .

( C ) *    B u i l d i n g s  o f c o m b u s ti b l e  c o n s tr u c ti o n  e m p l o yi n g  s u n
s h i e l d s  s h a l l  b e  p e r m i tte d  to  b e  u s e d  fo r  d e tac h e d  s to r a ge

b u i l d i n g s  s to r i n g l e s s  th an  5 0 0 0  l b  ( 2 2 7 0  kg )  o f o r g an i c  p e r o x ‐
i d e  fo r m u l ati o n s .

1 4 . 4  O u td o o r S to rage .

1 4 . 4 . 1  E x p o s ure s .    O u td o o r  s to r a ge  o f s o l i d  o r  l i q u i d  o r g an i c
p e r o x i d e  fo r m u l a ti o n s  s h al l  b e  s e p ar ate d  fr o m  e x p o s u r e

h a z a r d s  i n  ac c o r d a n c e  wi th  1 4 . 4 . 1 .

1 4 . 4 . 1 . 1  C l e aran c e  fro m  C o m b u s ti b l e s .    C l e a r an c e  fr o m
c o m b u s ti b l e  o r ga n i c  p e r o x i d e  fo r m u l a ti o n s  s h al l  b e  i n  ac c o r d ‐

an c e  wi th  6 . 2 . 7 . 1 .

1 4 . 4 . 1 . 2  L o c ati o n .    O u td o o r  s to r ag e  o f s o l i d  o r  l i q u i d  o r g an i c
p e r o x i d e  fo r m u l ati o n s  s h al l  n o t b e  wi th i n  2 0  ft ( 6 . 1  m )  o f p r o p ‐
e r ty l i n e s ,  s tr e e ts ,  a l l e ys ,  p u b l i c  wa ys ,  m e an s  o f e g r e s s  to  a

p u b l i c  way,  o r  b u i l d i n g s  n o t u s e d  e x c l u s i ve l y fo r  th e  s to r ag e ,
d i s tr i b u ti o n ,  o r  m a n u fac tu r i n g  o f s u c h  o r g an i c  p e r o x i d e
fo r m u l ati o n s ,  e x c e p t a s  p r o vi d e d  i n  1 4 . 4 . 1 . 3 .

1 4 . 4 . 1 . 3  D i s tan c e  Re d u c ti o n .    A 2 - h o u r  fr e -r e s i s ti ve  wal l ,  wi th ‐
o u t o p e n i n g s  o r  p e n e tr ati o n s ,  e x te n d i n g  n o t l e s s  th a n  3 0  i n .

( 7 6 2  m m )  ab o ve  a n d  to  th e  s i d e  o f th e  s to r a ge  a r e a s h a l l  b e
p e r m i tte d  i n  l i e u  o f th e  d i s tan c e  s p e c ife d  i n  1 4 . 4 . 1 . 2 .

1 4 . 4 . 2  We ath e r P ro te c ti o n .    Wh e r e  p r o vi d e d ,  we ath e r  p r o te c ‐
ti o n  s h al l  b e  i n  ac c o r d an c e  wi th  5 . 4 . 3  a n d  6 . 2 . 7 . 2 .

N 1 4 . 4 . 3  Tan ks .    Tan ks  fo r  th e  s to r ag e  o f b u l k l i q u i d  o r g an i c
p e r o x i d e 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 .

N 1 4 . 4 . 3 . 1    S to r ag e  i n  ta n ks  s h a l l  b e  p e r m i tte d  fo r  C l a s s  I I I  an d
C l a s s  I V o r g an i c  p e r o x i d e s  c h ar a c te r i z e d  fo r  tr an s p o r t a s  Typ e
F.

N 1 4 . 4 . 3 . 2 *    Tan ks  l o c a te d  i n d o o r s  s h al l  h a ve  e m e r ge n c y r e l i e f
ve n ts  th at ar e  e x h au s te d  to  th e  o u ts i d e .

N 1 4 . 4 . 3 . 3    Ta n ks  s h al l  n o t b e  fl l e d  to  m o r e  th an  9 0  p e r c e n t o f
th e i r  c a p ac i ty.

N 1 4 . 4 . 3 . 4 *    M ate r i a l s  o f c o n s tr u c ti o n  o f tan ks  s h a l l  b e  c o m p ati ‐
b l e  wi th  th e  o r ga n i c  p e r o x i d e  b e i n g  s to r e d .

N 1 4 . 4 . 3 . 5    Ta n ks  s h a l 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 ‐
an c e  wi th  fe d e r al ,  s tate ,  a n d  l o c a l  r e gu l ati o n s  o r,  a s  a m i n i ‐

m u m ,  i n  ac c o r d an c e  wi th  n ati o n al l y r e c o gn i z e d  e n g i n e e r i n g
p r ac ti c e s  [ e . g . ,  Am e r i c a n  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 M E ) ,  Am e r i c an  P e tr o l e u m  I n s ti tu te  ( AP I ) ] .

N 1 4 . 4 . 3 . 6    Ta n ks  s h al l  b e  e q u i p p e d  wi th  a ve n t o r  o th e r  r e l i e f
d e vi c e  i n  ac c o r d an c e  wi th  6 . 2 . 1 . 7 . 2  an d  1 4 . 2 . 1 0 . 1 5 .

Δ Tab l e  1 4 . 3 . 4 . 2 . 3 . 2  S e p arati o n  o f I n d i vi d u al  S to rage  B u i l d i n gs

N o n s p ri n kl e re d  Au to m ati c  S p ri n k l e re d

Q u an ti ty  D i s tan c e  Q u an ti ty  D i s tan c e

l b k g  ft m  l b k g  ft m

1 , 0 0 0 4 5 4 2 0 6 2 , 0 0 0 9 0 7 2 0 6
4 , 0 0 0 1 , 8 1 0 7 5 2 3 2 0 , 0 0 0 9 , 0 7 0 7 5 2 3

1 0 , 0 0 0 4 , 5 4 0 1 0 0 3 0 1 7 5 , 0 0 0 7 9 , 4 0 0 1 0 0 3 0
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N 1 4 . 4 . 3 . 6 . 1    T h e  tan k s h al l  b e  a b l e  to  wi th s ta n d  a p o s i ti ve  s ta ti c
i n te r n al  p r e s s u r e  th a t i s  h i gh e r  th an  th e  o p e n i n g  p r e s s u r e  o f
th e  e m e r ge n c y p r e s s u r e  r e l i e f ve n t.

N 1 4 . 4 . 3 . 7    T h e  c a p ac i ty o f th e  tan k s h a l l  n o t b e  m o r e  th a n
2 6 , 4 1 7  g al  ( 1 0 0  m 3 ) .

N 1 4 . 4 . 3 . 8    T h e  tan k s h a l l  b e  a t a m i n i m u m  d i s tan c e  o f 5 0  ft
( 1 5 . 2  m )  fr o m  an y p r o p e r ty,  p r o c e s s ,  o r  u s e  ar e a  th at i s  o r  c a n

b e  b u i l t u p o n .

N 1 4 . 4 . 3 . 8 . 1    T h e  d i s ta n c e  fr o m  o n e  s to r a ge  ta n k to  an o th e r  tan k
s h a l l  b e  at l e as t 2 5  ft ( 7 . 6  m ) .

N 1 4 . 4 . 3 . 8 . 2    As  a n  al te r n a ti ve  to  th e  2 5  ft ( 7 . 6  m )  s e p ar a ti o n
d i s tan c e  o f 1 4 . 4 . 3 . 8 . 1 ,  a  2 -h o u r  l i q u i d ti gh t fr e  b ar r i e r  s h al l  b e
p e r m i tte d .

N 1 4 . 4 . 3 . 9 *    Te m p e ra tu r e  c o n tr o l s  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  6 . 2 . 1 . 7 . 1  wh e n  s to r a ge  tan ks  wi th  o r g an i c  p e r o x i d e s

m u s t b e  m ai n ta i n e d  wi th i n  th e  m a n u fac tu r e r  r e c o m m e n d e d
s to r ag e  te m p e r a tu re  r a n ge .

N 1 4 . 4 . 3 . 1 0    Tan ks  s h al l  b e  e q u i p p e d  wi th  a  l i q u i d  l e ve l  l i m i t
c o n tr o l  o r  o th e r  m e a n s  to  p r e ve n t o ve rfl l i n g o f th e  ta n k.

N 1 4 . 4 . 3 . 1 1 *    F i r e  p ro 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  1 4 . 2 . 5  fo r  i n d o o r  s to r ag e  ta n ks .

N 1 4 . 4 . 3 . 1 2 *    S p i l l  c o n tr o l  an d  s e c o n d ar y c o n ta i n m e n t s h al l  b e
p r o vi d e d  fo r  th e  o r g an i c  p e r o x i d e  fo r m u l ati o n s  i n  s to r ag e
tan ks  i n  ac c o r d an c e  wi th  6 . 2 . 1 . 9 .

N 1 4 . 4 . 3 . 1 3    T h e  e l e c tr i c al  e q u i p m e n t i n s ta l l e d  o r  u s e d  s h a l l
c o m p l y wi th  N F PA 3 0  an d  Ar ti c l e  5 0 0  o f NFPA 70.

N 1 4 . 4 . 3 . 1 4    T h e  s to r ag e  ta n k fo r  o r g an i c  p e r o x i d e  s h a l l  b e
g r o u n d e d .

N 1 4 . 4 . 3 . 1 5    L i g h tn i n g  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  N F PA 7 8 0  fo r  s to r a ge  tan ks  o f o r g an i c  p e r o x i d e s

l o c ate d  o u td o o r s .

1 4 . 5  G e n e ral  Re qu i re m e n ts  fo r U s e .    T h e  fo l l o wi n g  s h a l l
ap p l y fo r  th e  u s e  o f o r ga n i c  p e r o x i d e s  i n  wo r k,  p r o d u c ti o n ,

d i s p e n s i n g,  o r  p r o c e s s  ar e a s :

( 1 ) O r g an i c  p e ro x i d e s  s h al l  n o t b e  s to r e d  i n  u s e  a r e as  u n l e s s
th e  o r ga n i c  p e r o x i d e s  ar e  b e i n g  u s e d  fo r  p r o d u c ti o n .

( 2 ) O r g an i c  p e ro x i d e s  i n  a  wo r k,  p r o d u c ti o n ,  o r  p r o c e s s
a r e a s h al l  al ways  b e  i n  a  p r o p e r l y l a b e l l e d  c o n tai n e r.

( 3 ) O r g an i c  p e ro x i d e  c o n tai n e r s  s h a l l  b e  c l o s e d  wh e n  n o t i n
u s e .

( 4 ) * U n u s e d  o r g an i c  p e r o x i d e s  s h al l  n e ve r  b e  r e tu r n e d  to  th e
o r i gi n al  c o n tai n e r.

( 5 ) O r g an i c  p e ro x i d e s  s h a l l  b e  ke p t a way fr o m  s p a r ks ,  o p e n
fam e s ,  h o t s u r fac e s ,  an d  o th e r  i gn i ti o n  s o u r c e s .

( 6 ) I n c o m p ati b l e  m a te r i al s  an d  i gn i ti b l e  (fa 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  s h a l l  b e  h an d l e d  away fr o m  o r g an i c

p e r o x i d e  fo rm u l ati o n s .
( 7 ) M ate r i a l s  o f c o n s tr u c ti o n  o f al l  e q u i p m e n t a n d  ac c e s s o ‐

r i e s  s h a l l  b e  c o m p a ti b l e  wi th  th e  o r ga n i c  p e r o x i d e  th at
c o m e s  i n to  c o n ta c t wi th  th e m .

( 8 ) D e d i c a te d  e q u i p m e n t s h a l l  b e  u s e d  to  d i s p e n s e  o r g an i c
p e r o x i d e s .

( 9 ) N o n s p a r ki n g to o l s  s h a l l  b e  u s e d  to  h a n d l e  o r g an i c
p e r o x i d e s .

( 1 0 ) D i l u ti o n  o r  p h l e g m ati z ati o n  o f o r ga n i c  p e r o x i d e s  s h a l l
b e  i n  ac c o r d an c e  wi th  o r ga n i c  p e r o x i d e  m a n u fac tu r e r ’ s
r e c o m m e n d a ti o n s .

Δ 1 4 . 5 . 1  S p i l l  C o n tro l .    S p i l l  c o n tr o l  s h al l  b e  p r o vi d e d  fo r
o r g an i c  p e r o x i d e  l i q u i d  fo r m u l ati o n s  i n  a c c o r d a n c e  wi th

6 . 3 . 1 . 4 . 1 .

N 1 4 . 5 . 1 . 1    Wh e r e  o r g an i c  p e r o x i d e  l i q u i d  fo r m u l a ti o n s  ar e
u s e d ,  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  l i q u i d  o r g an i c

p e r o x i d e  fr o m  fo wi n g  o u t o f th e  u s e  ar e a  to  ad j o i n i n g a r e as  o r
to  d r a i n s  a n d  s e we r s .

N 1 4 . 5 . 1 . 2    S m a l l  p ac kag e s  o r  c o n ta i n e r s  s h al l  b e  p l a c e d  a b o ve  a
l i q u i d  ti g h t tr a y to  c o n tai n  th e  o r g an i c  p e r o x i d e  i n  c a s e  o f a

s p i l l .

N 1 4 . 5 . 1 . 2 . 1    M a te r i al  o f c o n s tr u c ti o n  o f th e  tr ay s h a l l  b e  c o m p a t‐
i b l e  wi th  th e  o r g an i c  p e r o x i d e .

1 4 . 5 . 2  D rai n age .    Wh e r e  p r o vi d e d ,  d r ai n ag e  s h al l  b e  i n
a c c o r d an c e  wi th  6 . 3 . 1 . 4 . 2 . 1 0 .

1 4 . 5 . 3  S e c o n d ar y C o n tai n m e n t.    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  fo r  o r g an i c  p e r o x i d e  fo r m u l ati o n s  s o l i d s  o r  l i q u i d s

i n  ac c o r d an c e  wi th  6 . 3 . 1 . 4 . 2 .

1 4 . 5 . 4  Ve n ti l ati o n .    Ve n ti l ati o n  s h a l l  b e  p r o vi d e d  fo r  o p e n
c o n tai n e r s  i n  a c c o r d an c e  wi th  6 . 3 . 2 . 1 . 3  an d  6 . 3 . 2 . 2 . 2 .

1 4 . 5 . 5  Fi re  P ro te c ti o n  S ys te m .    An  au to m ati c  fr e  s p r i n kl e r
s ys te m  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  6 . 3 . 2 . 1 . 1  an d
1 4 . 2 . 5 .

1 4 . 5 . 6  E x p l o s i o n  C o n tro l .    E x p l o s i o n  c o n tr o l  s h al l  b e  p r o vi ‐
d e d  fo r  l i q u i d  an d  s o l i d  o r ga n i c  p e r o x i d e  fo r m u l a ti o n s  i n

a c c o r d an c e  wi th  6 . 3 . 2 . 1 . 4 .

1 4 . 5 . 7 *  E m e rge n c y an d  S tan d b y P o we r.    E m e r g e n c y o r
s tan d b y p o we r  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  6 . 3 . 1 . 3 .

1 4 . 5 . 8  L i m i t C o n tro l s .    L i m i t c o n tr o l s  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  6 . 3 . 1 . 2 .

1 4 . 5 . 9  M o n i to ri n g/ S up e r vi s i o n .    S u p e r vi s i o n  s h a l l  b e  p r o vi ‐
d e d  i n  a c c o r d a n c e  wi th  6 . 3 . 1 . 8 .

1 4 . 5 . 1 0  C l e aran c e  fro m  C o m b u s ti b l e s .    C l e ar an c e  fr o m
c o m b u s ti b l e  o r ga n i c  p e r o x i d e  fo r m u l a ti o n s  s h al l  b e  i n  ac c o r d ‐

an c e  wi th  6 . 2 . 7 . 1 .

1 4 . 5 . 1 1  Fl o o rs .    F l o o r s  wh e r e  s o l i d  o r  l i q u i d  o r ga n i c  p e r o x i d e
fo r m u l ati o n s  ar e  d i s p e n s e d  o r  u s e d  i n  o p e n  s ys te m s  s h al l  b e  i n
ac c o r d an c e  wi th  6 . 3 . 2 . 2 . 3 .

1 4 . 5 . 1 2  S ys te m  D e s i gn .    S ys te m  d e s i g n  s h al l  b e  i n  a c c o r d a n c e
wi th  6 . 3 . 1 . 6 .

1 4 . 5 . 1 3  L i q u i d  Tran s fe r.    L i q u i d  tr an s fe r  s h a l l  b e  i n  a c c o r d ‐
an c e  wi th  6 . 3 . 1 . 7 .

N 1 4 . 5 . 1 3 . 1    Al l  e q u i p m e n t u s e d  to  h a n d l e  o r  tr a n s fe r  th e
o r g an i c  p e r o x i d e s  s h a l l  b e  p r o p e r l y g r o u n d e d  an d  b o n d e d .

N 1 4 . 5 . 1 3 . 2 *    D e s i g n ,  o p e r ati o n ,  an d  m ai n te n an c e  o f th e  tr an s fe r
s ys te m ,  i n c l u d i n g th e  p u m p ,  val ve s ,  p i p i n g,  an d  s o  fo r th ,  u s e d

fo r  th e  tr a n s fe r  o f o r ga n i c  p e r o x i d e s  s h a l l  b e  i n  ac c o r d a n c e
wi th  th e  o r ga n i c  p e r o x i d e  m an u fa c tu r e r ’ s  r e c o m m e n d ati o n s .

N 1 4 . 5 . 1 3 . 3 *    O r g an i c  p e r o x i d e  fo r m u l ati o n s  th at h a ve  a fa s h
p o i n t o f l e s s  th a n  7 7 ° F  ( 2 5 ° C )  s h al l  b e  tr a n s fe r r e d  wi th  a s ys te m
d e s i g n e d  to  avo i d  a c c u m u l a ti o n  a n d  d i s c h a r ge  o f an  e l e c tr o ‐

s tati c  c h a r ge ,  wh i c h  c an  c a u s e  i gn i ti o n  o f th e  fam m ab l e
va p o r s .
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  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 4 . 5 . 1 3 . 4    M e te r i n g ve s s e l s ,  m i x i n g  ve s s e l s ,  d ay s to r a ge  tan ks ,
an d  I B C s  u s e d  as  d o s i n g  ve s s e l s  to  s e r ve  fo r  th e  tr an s i e n t s to r ‐

a ge  a n d  tr an s fe r  o f d a i l y u s e  q u a n ti ty fo r  o r g an i c  p e r o x i d e s
s h a l l  m e e t th e  r e q u i r e m e n ts  i n  1 4 . 5 . 1 3 . 4 . 1  th r o u g h
1 4 . 5 . 1 3 . 4 . 1 2 .

N 1 4 . 5 . 1 3 . 4 . 1    D o s i n g ve s s e l s  s h al l  b e  p e r m i tte d  to  b e  l o c a te d
b o th  i n d o o r s  an d  o u td o o r s .  H o we ve r,  i f th e  d o s i n g  ve s s e l  i s

l o c a te d  i n d o o r s ,  th e  e m e r ge n c y r e l i e f ve n t s h al l  b e  d u c te d  to
th e  o u ts i d e  a i r.

N 1 4 . 5 . 1 3 . 4 . 2    D o s i n g  ve s s e l s  s h al l  n o t b e  fl l e d  to  m o r e  th an
9 0  p e r c e n t o f th e i r  c ap ac i ty.

N 1 4 . 5 . 1 3 . 4 . 3 *    M a te r i al s  o f c o n s tr u c ti o n  o f th e  d o s i n g  ve s s e l
s h a l l  b e  c o m p a ti b l e  wi th  th e  o r g an i c  p e r o x i d e  th a t c o m e s  i n to
c o n tac t wi th  th e  ve s s e l .

N 1 4 . 5 . 1 3 . 4 . 4    D o s i n g ve s s e l s  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  a c c o r d a n c e  wi th  fe d e r a l ,  s tate ,  an d  l o c al  r e g u l a ti o n s  o r,  as  a

m i n i m u m ,  i n  ac c o r d an c e  wi th  n ati o n a l l y r e c o g n i z e d  e n g i n e e r ‐
i n g  p r ac ti c e s  [ e . g. ,  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 M E ) ,  Am e r i c an  P e tr o l e u m  I n s ti tu te  ( AP I ) ] .

N 1 4 . 5 . 1 3 . 4 . 5 *    D o s i n g  ve s s e l s  s h al l  b e  e q u i p p e d  wi th  a  ve n t o r
o th e r  r e l i e f d e vi c e  i n  a c c o r d a n c e  wi th  6 . 2 . 1 . 7 . 2  a n d  1 4 . 2 . 1 0 . 1 5 .

N 1 4 . 5 . 1 3 . 4 . 5 . 1    T h e  d o s i n g  ve s s e l  s h al l  b e  ab l e  to  wi th s tan d  a
p o s i ti ve  s tati c  i n te r n al  p r e s s u r e  th at i s  h i g h e r  th an  th e  o p e n i n g

p r e s s u r e  o f th e  e m e r g e n c y p r e s s u r e  r e l i e f ve n t.

N 1 4 . 5 . 1 3 . 4 . 5 . 2    P r e s s u r e  c o n tr o l  s h a l l  b e  i n  a c c o r d an c e  wi th
6 . 3 . 1 . 2 . 3 .

N 1 4 . 5 . 1 3 . 4 . 5 . 3    A h i n g e d  l i d  o n  th e  to p  o f th e  d o s i n g ve s s e l  s h a l l
b e  p e r m i tte d  fo r  u s e  a s  e m e r ge n c y r e l i e f ve n t i f ve n te d  to  a s a fe

l o c ati o n .

N 1 4 . 5 . 1 3 . 4 . 5 . 4    S u c h  ve s s e l s  i n  1 4 . 5 . 1 3 . 4 . 5 . 3  s h al l  b e  l o c ate d  i n  a
s e p ar a te  r o o m  o r  b u i l d i n g  wi th  fr e -r e s i s tan c e  wal l s  h a vi n g a
fr e  r a ti n g o f a t l e a s t 1  h o u r.

N 1 4 . 5 . 1 3 . 4 . 6 *    Te m p e r atu r e  c o n tr o l s  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  6 . 3 . 1 . 2 . 2  wh e n  d o s i n g  ve s s e l s  wi th  o r g an i c

p e r o x i d e s  m u s t b e  m ai n ta i n e d  wi th i n  th e  m an u fac tu r e r  r e c o m ‐
m e n d e d  s to r a ge  te m p e r atu r e .

N 1 4 . 5 . 1 3 . 4 . 7 *    Re d u n d an t l i q u i d  l e ve l  m o n i to r s  th a t ac ti vate  an
au d i b l e  a n d  vi s u al  al a r m  at a c o n s ta n tl y a tte n d e d  o n -s i te  l o c a‐
ti o n  s h al l  b e  p r o vi d e d .

N 1 4 . 5 . 1 3 . 4 . 8    F i r e  p r o te c ti o n  s h a l l  b e  p r o vi d e d  i n  a c c o r d a n c e
wi th  1 4 . 2 . 5  fo r  d o s i n g  ve s s e l s  i n  i n d o o r  ar e a s .

N 1 4 . 5 . 1 3 . 4 . 9 *    S e c o n d ar y c o n tai n m e n t s h al l  b e  p r o vi d e d  fo r  th e
o r g an i c  p e r o x i d e  fo r m u l ati o n s  i n  d o s i n g ve s s e l s  i n  a c c o r d a n c e

wi th  6 . 2 . 1 . 9 . 3 .

N 1 4 . 5 . 1 3 . 4 . 1 0    T h e  e l e c tr i c al  e q u i p m e n t i n s ta l l e d  o r  u s e d  s h a l l
c o m p l y wi th  N F PA 3 0  an d  Ar ti c l e  5 0 0  o f NFPA 70.

N 1 4 . 5 . 1 3 . 4 . 1 1    T h e  d o s i n g ve s s e l  fo r  o r g an i c  p e r o x i d e  s h al l  b e
b o n d e d  an d  g r o u n d e d .

N 1 4 . 5 . 1 3 . 4 . 1 2    L i g h tn i n g p r o te c ti o n  s h a l l  b e  p r o vi d e d  i n  a c c o r d ‐
a n c e  wi th  N F PA 7 8 0  fo r  d o s i n g ve s s e l s  o f o r g an i c  p e r o x i d e s

l o c ate d  o u td o o r s .

1 4 . 5 . 1 4  S p e c i al  Re q u i re m e n ts .    S to r ag e  i n  d i s p e n s i n g  an d  u s e
ar e as  s h al l  m e e t th e  r e q u i r e m e n ts  o f 1 4 . 2 . 1 0  a n d  b e  tr e ate d  a s
a p r o c e s s  ar e a  as  ad d r e s s e d  i n  th i s  c h a p te r.

•

1 4 . 6  I n d o o r U s e .

1 4 . 6 . 1  O p e n  S ys te m s .

1 4 . 6 . 1 . 1 *  Ve n ti l ati o n .    Ve n ti l ati 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  6 . 3 . 2 . 2 . 2 .

1 4 . 6 . 1 . 2  E x p l o s i o n  C o n tro l .    E x p l o s i o n  c o n tr o l  s h al l  b e  p r o vi ‐
d e d  fo r  l i q u i d  an d  s o l i d  o r ga n i c  p e r o x i d e  fo r m u l a ti o n s  i n

ac c o r d an c e  wi th  6 . 3 . 2 . 1 . 4 .

1 4 . 6 . 1 . 3  S p i l l  C o n tro l ,  D rai n age ,  an d  C o n tai n m e n t.    S e c o n ‐
d ar y c o n ta i n m e n t s h al l  b e  p r o vi d e d  fo r  o r g an i c  p e r o x i d e
fo r m u l ati o n s  i n  ac c o r d an c e  wi th  6 . 3 . 2 . 2 . 4 .

1 4 . 6 . 2  C l o s e d  S ys te m s .

1 4 . 6 . 2 . 1  Ve n ti l ati o n .    Ve n ti l ati 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  6 . 3 . 2 . 3 . 2 .

1 4 . 6 . 2 . 2  E x p l o s i o n  C o n tro l .    E x p l o s i o n  c o n tr o l  s h al l  b e  p r o vi ‐
d e d  fo r  l i q u i d  a n d  s o l i d  o r ga n i c  p e r o x i d e  fo r m u l a ti o n s  wh e n

r e q u i r e d  b y 6 . 3 . 2 . 1 . 4 .

1 4 . 6 . 2 . 3  S p i l l  C o n tro l ,  D rai n age ,  an d  C o n tai n m e n t.    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 ta i n m e n t s h a l l  b e  p r o vi d e d  fo r

l i q u i d  o r ga n i c  p e r o x i d e  fo r m u l ati o n s  i n  a c c o r d an c e  wi th
6 . 3 . 2 . 3 . 3 .

1 4 . 7  O u td o o r U s e .

1 4 . 7 . 1  O p e n  S ys te m s .

1 4 . 7 . 1 . 1  L o c ati o n .    O u td o o r  u s e  an d  d i s p e n s i n g  s h a l l  b e  l o c a‐
te d  i n  ac c o r d an c e  wi th  6 . 3 . 3 . 1 . 1 .

1 4 . 7 . 1 . 2  S p i l l  C o n tro l ,  D rai n age ,  an d  C o n tai n m e n t.    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 ta i n m e n t s h a l l  b e  p r o vi d e d  fo r

o r g an i c  p e r o x i d e  fo r m u l ati o n s  l i q u i d s  i n  ac c o r d a n c e  wi th
6 . 3 . 3 . 2 . 2 .

1 4 . 7 . 1 . 3  C l e aran c e  fro m  C o m b u s ti b l e s .    C l e a r an c e  fr o m
c o m b u s ti b l e  o r ga n i c  p e r o x i d e  fo r m u l a ti o n s  s h a l l  b e  i n  a c c o r d ‐
an c e  wi th  6 . 3 . 3 . 1 . 2 .

1 4 . 7 . 2  C l o s e d  S ys te m s .

1 4 . 7 . 2 . 1  L o c ati o n .    O u td o o r  u s e  an d  d i s p e n s i n g  s h a l l  b e  l o c a‐
te d  i n  ac c o r d an c e  wi th  6 . 3 . 3 . 1 . 1 .

1 4 . 7 . 2 . 2  S p i l l  C o n tro l ,  D rai n age ,  an d  C o n tai n m e n t.    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 ta i n m e n t s h a l l  b e  p r o vi d e d  fo r

l i q u i d  o r ga n i c  p e r o x i d e  fo r m u l ati o n s  i n  a c c o r d a n c e  wi th
6 . 3 . 3 . 3 . 2 .

1 4 . 7 . 2 . 3  C l e aran c e  fro m  C o m b u s ti b l e s .    C l e a r an c e  fr o m
c o m b u s ti b l e  m ate r i a l s  s h a l l  b e  p r o vi d e d  i n  a c c o r d a n c e  wi th
6 . 3 . 3 . 1 . 2 .

1 4 . 8  H an d l i n g.    H an d l i n g  o f o r ga n i c  p e r o x i d e  fo r m u l ati o n s  i n
i n d o o r  an d  o u td o o r  a r e as  s h al l  b e  i n  ac c o r d a n c e  wi th

S e c ti o n  1 4 . 8 .

Δ 1 4 . 8 . 1     H a n d l i n g  s h a l l  b e  i n  ac c o r d a n c e  wi th  6 . 3 . 4 .

N 1 4 . 8 . 2    F o r  q u an ti ti e s  b e l o w th e  M AQ,  6 . 3 . 4 . 4  s h al l  n o t ap p l y.



O X I D I Z E R S O L I D S  AN D  L I QU I D S 4 0 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  an d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

C h ap te r 1 5    O x i d i z e r S o l i d s  an d  L i q u i d s

1 5 . 1  G e n e ral .

1 5 . 1 . 1    T h e  r e q u i r e m e n ts  o f th 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 ,  u s e ,  an d  h an d l i n g o f o x i d i z e r  s o l i d s  o r  l i q u i d s  wh e n  th e
am o u n t o f o x i d i z e r  s o l i d s  o r  l i q u i d s  e x c e e d s  th e  M AQ as  s e t

fo r th  i n  C h ap te r  5  e x c e p t as  s e t fo r th  i n  1 5 . 1 . 1 . 1  an d  1 5 . 1 . 1 . 2 .

1 5 . 1 . 1 . 1    T h e  r e q u i r e m e n ts  o f 1 5 . 3 . 2 . 1  s h a l l  a p p l y to  s to r a ge  o f
C l a s s  1  o x i d i z e r s  wh e r e  s to r e d  i n  q u a n ti ti e s  i n  e x c e s s  o f 4 0 0 0  l b

( 1 8 1 4 . 4  kg) ,  i r r e s p e c ti ve  o f wh e th e r  th e  a m o u n t o f o x i d i z e r
s o l i d s  o r  l i q u i d s  e x c e e d s  th e  M AQs  p e r m i tte d  i n  c o n tr o l  a r e as .

1 5 . 1 . 1 . 2    T h e  r e q u i r e m e n ts  o f 1 5 . 3 . 5  s h al l  ap p l y to  th e  d i s p l a y
a n d  s to r ag e ,  o f C l as s  1  th r o u gh  C l a s s  3  o x i d i z e r s  i n  m e r c an ti l e ,

s to r ag e ,  o r  i n d u s tr i a l  o c c u p an c i e s  wh e r e  th e  g e n e r al  p u b l i c  h a s
a c c e s s  to  th e  m a te r i al  fo r  s a l e  an d  to  th e  s to r ag e  o f o x i d i z i n g
m a te r i al s  i n  s u c h  o c c u p an c i e s  i n  a r e as  th a t ar e  n o t ac c e s s i b l e  to

th e  p u b l i c .

1 5 . 1 . 2    T h e  s to r ag e ,  u s e ,  a n d  h a n d l i n g o f o x i d i z e r  s o l i d s  o r
l i q u i d s  i n  a n y q u an ti ty s h al l  al s o  c o m p l y wi th  th e  r e q u i r e m e n ts

o f C h a p te r s  1  th r o u gh  4  an d  th e  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 s  5  th r o u g h  1 0 .

1 5 . 1 . 3  C o n s tr u c ti o n  Re q ui re m e n ts .    B u i l d i n g s ,  o r  p o r ti o n s
th e r e o f,  i n  wh i c h  o x i d i z i n g l i q u i d s  a n d  s o l i d s  a r e  s to r e d ,

h an d l e d ,  o r u s e d  s h a l l  b e  c o n s tr u c te d  i n  ac c o r d an c e  wi th  th e
b u i l d i n g  c o d e .

1 5 . 1 . 4 *    T h e  q u a n ti ty an d  ar r a n ge m e n t l i m i ts  i n  th i s  c o d e  s h a l l
n o t ap p l y to  th e  tr an s i e n t s to r a ge  o f o x i d i z e r s  i n  p r o c e s s  ar e a s
a t p l an ts  wh e r e  o x i d i z e r s  a r e  m a n u fac tu r e d .

1 5 . 1 . 5    T h e  c o n s tr u c ti o n  r e q u i r e m e n ts  o f th i s  c o d e  s h al l  n o t
a p p l y r e tr o ac ti ve l y to  th e  s to r a ge  o f s o l i d  an d  l i q u i d  o x i d i z e r s  i n
e x i s ti n g  b u i l d i n g s  u s e d  fo r  th e  s to r a ge  o f o x i d i z e r s  at m an u fac ‐

tu r i n g  p l a n ts .

1 5 . 1 . 6    E a c h  c l as s  o f o x i d i z e r  s h a l l  b e  c o n s i d e r e d  i n d e p e n d e n t
o f th e  o th e rs ,  an d  a  fa c i l i ty s h al l  b e  p e r m i tte d  to  c a r r y u p  to  th e

m a x i m u m  q u an ti ty fo r  e a c h  c l a s s  o f m a te r i al .

1 5 . 2  G e n e ral  Re q u i re m e n ts  fo r S to rage .

1 5 . 2 . 1  S p i l l  C o n tro l .    S p i l l  c o n tr o l  s h al l  b e  p r o vi d e d  fo r
o x i d i z e r  l i q u i d s  i n  ac c o r d a n c e  wi th  6 . 2 . 1 . 9 . 2 .

1 5 . 2 . 1 . 1 *    Wh e r e  C l a s s  2 ,  C l as s  3 ,  o r  C l as s  4  l i q u i d  o x i d i z e r s  a r e
s to r e d ,  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  l i q u i d  o x i d i z e r
fr o m  fo wi n g  o u t o f a s to r ag e  a r e a i n to  an  ar e a  c o n tai n i n g

i n c o m p ati b l e  m ate r i a l s .

1 5 . 2 . 1 . 2 *    S p i l l e d  o x i d i z e r s ,  r e ac ti n g  o x i d i z e r s ,  an d  l e a ki n g o r
b r o ke n  c o n tai n e r s  s h a l l  b e  r e m o ve d  i m m e d i ate l y b y a  c o m p e ‐

te n t i n d i vi d u al  to  a s afe ,  s e c u r e ,  d r y o u ts i d e  ar e a  o r  to  a l o c a‐
ti o n  d e s i g n ate d  b y th e  c o m p e te n t i n d i vi d u al  to  awa i t d i s p o s al ,

i n  c o n fo r m an c e  wi th  ap p l i c ab l e  r e g u l ati o n s  an d  m an u fa c tu r ‐
e r ’ s  an d  p r o c e s s o r ’ s  i n s tr u c ti o n s .

1 5 . 2 . 1 . 3    S p i l l e d  m a te r i al s  s h al l  b e  p l ac e d  i n  a c l e an ,  s e p a r ate
c o n tai n e r  an d  s h al l  n o t b e  r e tu r n e d  to  th e  o r i g i n a l  c o n ta i n e r.

1 5 . 2 . 1 . 4    T h e  d i s p o s al  o f s p i l l e d  m ate r i a l s  s h al l  n o t b e
c o m b i n e d  wi th  th at o f o r d i n a r y tr a s h .

1 5 . 2 . 2  D rai n age .    Wh e r e  p r o vi d e d ,  d r ai n ag e  s h al l  b e  i n
a c c o r d an c e  wi th  6 . 2 . 1 . 9 . 3 . 1 1 .

1 5 . 2 . 3  S e c o n d ar y C o n tai n m e n t.    S e c o n d ar y c o n ta i n m e n t s h a l l
b e  p r o vi d e d  fo r  o x i d i z e r  s o l i d s  a n d  l i q u i d s  i n  a c c o r d a n c e  wi th
6 . 2 . 1 . 9 . 3 .

1 5 . 2 . 4  Ve n ti l ati o n .    Ve n ti l ati o n  s h al l  b e  p r o vi d e d  fo r  C l as s  4
o x i d i z e r s  i n  o p e n  c o n tai n e r s  i n  a c c o r d a n c e  wi th  6 . 2 . 1 . 5 .

1 5 . 2 . 5 *  Fi re  P ro te c ti o n  S ys te m s .    An  au to m ati c  fr e  s p r i n kl e r
s ys te m  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  6 . 2 . 1 . 1 ,  1 5 . 3 . 2 ,  an d

1 5 . 3 . 5 .

1 5 . 2 . 5 . 1 *  D r y P i p e  an d  P re ac ti o n  S p ri n kl e r S ys te m s .

1 5 . 2 . 5 . 1 . 1    D r y p i p e  a n d  d o u b l e -i n te r l o c k p r e a c ti o n  ( D I PA)
s p r i n kl e r  s ys te m s  s h a l l  n o t b e  p e r m i tte d  fo r  p r o te c ti o n  o f b u i l d ‐
i n g s  o r  ar e a s  c o n tai n i n g  o x i d i z e r s  e x c e p t as  p r o vi d e d  fo r  i n

1 5 . 2 . 5 . 1 . 2  th r o u gh  1 5 . 2 . 5 . 1 . 4 .

1 5 . 2 . 5 . 1 . 2    D r y p i p e  an d  D I PA s ys te m s  s h al l  b e  p e r m i tte d  fo r
p r o te c ti o n  o f C l a s s  1  o x i d i z e r s  i n  Typ e  I  th r o u g h  Typ e  I V b u i l d ‐

i n g  c o n s tr u c ti o n  an d  C l as s  2  an d  C l a s s  3  o x i d i z e r s  i n  d e tac h e d
s to r ag e  i n  Typ e  I  a n d  Typ e  I I  c o n s tr u c ti o n ,  as  s p e c ife d  i n  th e

b u i l d i n g  c o d e .

1 5 . 2 . 5 . 1 . 3    D r y p i p e  a n d  D I PA s p r i n kl e r  s ys te m s  s h al l  b e
p e r m i tte d  i n  m e r c an ti l e  o c c u p a n c i e s  wh e n  th e  o x i d i z e r s  ar e

s to r e d  i n  o p e n -ai r  e n vi r o n m e n ts ,  s u c h  as  r e tai l  g ar d e n  c e n te r s
an d  b u i l d i n g s  wi th o u t e x te r i o r  wa l l s .

1 5 . 2 . 5 . 1 . 4    F o r  C l as s  3  o x i d i z e r s ,  th e  l o c ati o n  o f d r y p i p e  an d
D I PA s p r i n kl e r  s ys te m s  s h a l l  b e  ap p r o ve d  b y th e  AH J .

1 5 . 2 . 5 . 2  Fi re  P ro te c ti o n  Wate r S u p p l i e s .

1 5 . 2 . 5 . 2 . 1 *    Wate r  s u p p l i e s  s h a l l  b e  ad e q u ate  fo r  th e  p r o te c ‐
ti o n  o f th e  o x i d i z e r  s to r a ge  b y h o s e  s tr e am s  an d  a u to m a ti c

s p r i n kl e r s .

1 5 . 2 . 5 . 2 . 2    T h e  wate r  s ys te m  s h a l l  b e  c a p a b l e  o f p r o vi d i n g  n o t
l e s s  th an  7 5 0  g p m  ( 2 8 4 0  L / m i n )  wh e r e  p r o te c ti o n  i s  b y m e a n s

o f h o s e  s tr e am s ,  o r  5 0 0  g p m  ( 1 8 9 0  L / m i n )  fo r  h o s e  s tr e am s  i n
e x c e s s  o f th e  au to m ati c  s p r i n kl e r  wate r  d e m an d .

1 5 . 2 . 5 . 2 . 3    T h e  d u r ati o n  o f th e  wate r  s u p p l y s h al l  b e  a  m i n i ‐
m u m  o f 2  h o u r s .

1 5 . 2 . 5 . 3  P o r tab l e  E x ti n gu i s h e rs .

1 5 . 2 . 5 . 3 . 1 *  D r y C h e m i c al  an d  C O 2  E x ti n gui s h e rs .    T h e  p l a c e ‐
m e n t an d  u s e  o f c ar b o n  d i o x i d e  ( C O 2 )  o r  d r y c h e m i c a l  e x ti n ‐

g u i s h e r s  c o n tai n i n g  am m o n i u m  c o m p o u n d s  ( C l as s  A: B : C )  s h a l l
b e  p r o h i b i te d  i n  ar e a s  wh e r e  o x i d i z e r s  th at c a n  r e l e as e  c h l o r i n e
o r  b r o m i n e  ar e  s to r e d .

1 5 . 2 . 5 . 3 . 2 *  H al o n  E x ti n gu i s h e rs .    H al o n  e x ti n gu i s h e r s  s h a l l
n o t b e  u s e d  i n  ar e a s  wh e r e  o x i d i z e r s  a r e  s to r e d .

1 5 . 2 . 5 . 3 . 3 *  H al o c arb o n  C l e an  Age n t E x ti n gui s h e rs .    H a l o c ar ‐
b o n  c l e an  ag e n t e x ti n gu i s h e r s  s h al l  n o t b e  u s e d  i n  a r e as  wh e r e
o x i d i z e r s  ar e  s to r e d ,  u n l e s s  th e y h ave  b e e n  te s te d  to  th e  s a ti s ‐

fac ti o n  o f th e  AH J .

1 5 . 2 . 6  E x p l o s i o n  C o n tro l .    T h e  r e q u i re m e n ts  o f 6 . 2 . 1 . 6  s h a l l
n o t ap p l y.

1 5 . 2 . 7  E m e rge n c y an d  S tan d b y P o we r.    S ta n d b y p o we r  s h al l  b e
p r o vi d e d  wh e n  r e q u i r e d  b y 6 . 2 . 1 . 8 .

1 5 . 2 . 8  L i m i t C o n tro l s .    L i m i t c o n tr o l s  s h al l  b e  p r o vi d e d  wh e n
r e q u i r e d  b y 6 . 2 . 1 . 7 .



H AZ ARD O U S  M AT E RI AL S  C O D E4 0 0 - 7 0

2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  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 5 . 2 . 8 . 1    O x i d i z e r s  s h al l  b e  s e p a r ate d  fr o m  s o u r c e s  o f h e at,
s u c h  a s  h e ati n g  u n i ts ,  p i p i n g,  o r  d u c ts ,  s o  th a t th e y c a n n o t b e
h e ate d  to  wi th i n  2 5 ° F  ( 1 4 ° C )  o f th e i r  d e c o m p o s i ti o n  te m p e r a‐
tu r e  o r  to  1 2 5 ° F  ( 5 2 ° C ) ,  wh i c h e ve r  i s  l o we r  a n d  i n  ac c o r d a n c e
wi th  th e  m an u fa c tu r e r ’ s  r e c o m m e n d a ti o n s .

1 5 . 2 . 8 . 2    O x i d i z e r s  s h a l l  b e  s to r e d  s o  th at th e  s to r a ge  te m p e r a‐
tu r e  c an n o t b e  wi th i n  2 5 ° F  ( 1 4 ° C )  o f th e i r  d e c o m p o s i ti o n
te m p e r a tu r e  o r  1 2 5 ° F  ( 5 2 ° C ) ,  wh i c h e ve r  i s  l o we r  an d  i n  a c c o r d ‐
an c e  wi th  th e  m an u fa c tu r e r ’ s  r e c o m m e n d a ti o n s .

1 5 . 2 . 9  M o n i to ri n g/ S u p e r vi s i o n .    S u p e r vi s i o n  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  6 . 2 . 1 . 1 1 .

1 5 . 2 . 1 0  D e te c ti o n  S ys te m s .

1 5 . 2 . 1 0 . 1    A fr e  d e te c ti o n  s ys te m  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  S e c ti o n  6 . 2  a n d  1 5 . 3 . 1  i n  i n d o o r  s to r ag e  ar e a s  fo r
l i q u i d  an d  s o l i d  o x i d i z e r s .

1 5 . 2 . 1 0 . 2    A fr e  d e te c ti o n  s ys te m  s h al l  n o t b e  r e q u i r e d  fo r
d e ta c h e d  s to r ag e  b u i l d i n g s  p r o te c te d  b y a n  a u to m a ti c  s p r i n kl e r
s ys te m .

1 5 . 2 . 1 1 *  S p e c i al  Re q ui re m e n ts .    T h i s  s u b s e c ti o n  c o n tai n s
s p e c ifc  r e q u i r e m e n ts  n o t fo u n d  i n  C h ap te r  6 .

1 5 . 2 . 1 1 . 1    S o l i d  o x i d i z e r s  s h al l  n o t b e  s to r e d  d i r e c tl y b e n e a th
l i q u i d s .

1 5 . 2 . 1 1 . 2    H yd r o ge n  p e r o x i d e  ( C l as s  2  th r o u g h  C l as s  4 )  s to r e d
i n  d r u m s  s h al l  n o t b e  s to r e d  o n  wo o d e n  p al l e ts .

1 5 . 2 . 1 1 . 3    At l e a s t o n e  s i d e  o f e a c h  p i l e  o f o x i d i z e r  s h al l  b e  o n
an  ai s l e .

1 5 . 2 . 1 1 . 4    Ac c u m u l ati o n  o f c o m b u s ti b l e  was te  i n  o x i d i z e r  s to r ‐
ag e  a r e as  s h al l  b e  p r o h i b i te d .

1 5 . 2 . 1 1 . 5    U s e d ,  e m p ty,  c o m b u s ti b l e  c o n tai n e r s  th at p r e vi o u s l y
c o n tai n e d  o x i d i z e r s  s h al l  b e  s to r e d  i n  a d e ta c h e d  o r  s p r i n ‐
kl e r e d  ar e a .

1 5 . 2 . 1 1 . 6    S to r a ge  s h al l  b e  m an a ge d  to  p r e ve n t e x c e s s i ve  d u s t
ac c u m u l ati o n .

1 5 . 2 . 1 1 . 7  P e rs o n n e l  Trai n i n g an d  P ro c e d ure s .    Tr ai n i n g  an d
p r o c e d u r e s  s h al l  b e  i n  ac c o r d an c e  wi th  6 . 1 . 4 .

1 5 . 2 . 1 1 . 8  S to rage  C o n tai n e rs ,  Tan k s ,  an d  B i n s .

1 5 . 2 . 1 1 . 8 . 1  S h i p p i n g C o n tai n e rs .    Wh e r e  a s to r ag e  c o n tai n e r
fo r  s o l i d  a n d  l i q u i d  o x i d i z e r s  al s o  fu n c ti o n s  a s  th e  s h i p p i n g
c o n tai n e r,  th e  c o n tai n e r  s h al l  m e e t th e  r e q u i r e m e n ts  o f th e
U . S .  D e p a r tm e n t o f Tr an s p o r tati o n ,  4 9  C F R 1 0 0 –1 9 9 ,  o r  th e
Canadian Ministry of Transport Regulations ( Tr an s p o r t C a n ad a ) .

1 5 . 2 . 1 1 . 8 . 2  Tan k s  an d  B i n s .    Ta n ks  fo r  th e  s to r a ge  o f b u l k
l i q u i d  o x i d i z e r s  an d  b i n s  fo r  th e  s to r ag e  o f b u l k s o l i d  o x i d i z 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 ) M ate r i a l s  o f c o n s tr u c ti o n  s h al l  b e  c o m p ati b l e  wi th  th e
o x i d i z e r  b e i n g s to r e d .

( 2 ) Tan ks  an d  b i n s  s h a l 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
ac c o r d an c e  wi th  fe d e r a l ,  s ta te ,  an d  l o c al  r e g u l ati o n s  o r,  a s
a m i n i m u m ,  i n  ac c o r d an c e  wi th  n ati o n al l y r e c o gn i z e d

e n g i n e e r i n g p r ac ti c e s  [ e . g . ,  Am e r i c an  S o c i e ty o f M e c h a n i ‐
c a l  E n g i n e e r s  ( AS M E ) ,  Am e r i c an  P e tr o l e u m  I n s ti tu te

( AP I ) ] .
( 3 ) Ta n ks  a n d  b i n s  s h a l l  b e  e q u i p p e d  wi th  a ve n t o r  o th e r

r e l i e f d e vi c e  to  p r e ve n t o ve r p r e s s u r i z ati o n  d u e  to  d e c o m ‐
p o s i ti o n  o r  fr e  e x p o s u r e .

1 5 . 2 . 1 1 . 9  M ate ri al s  N o t I n c l ud e d .    I n c o m p a ti b l e  m a te r i al s
s h a l l  n o t i n c l u d e  ap p r o ve d  p ac kag i n g  m ate r i a l s ,  p a l l e ts ,  o r

o th e r  d u n n ag e .

1 5 . 2 . 1 1 . 1 0 *  C o n tac t wi th  Wate r.    O x i d i z e r s  s h al l  b e  s to r e d  to
p r e ve n t c o n ta c t wi th  wate r,  wh i c h  c an  a ffe c t e i th e r  c o n tai n e r

i n te g r i ty o r  p r o d u c t s tab i l i ty.

1 5 . 2 . 1 1 . 1 1 *    Ab s o r p ti ve  c o m b u s ti b l e  p ac ki n g  m a te r i al s  u s e d  to
c o n tai n  wa te r-s o l u b l e  o x i d i z e r s  th at h ave  b e c o m e  we t d u r i n g
e i th e r  fr e  o r  n o nfr e  c o n d i ti o n s ,  a n d  wo o d e n  p a l l e ts  th a t ar e

e x p o s e d  to  wa te r  s o l u ti o n s  o f a n  o x i d i z e r,  s h a l l  b e  r e l o c a te d  to
a  s a fe  o u ts i d e  a r e a an d  s h a l l  b e  d i s p o s e d  o f p r o p e r l y.

1 5 . 2 . 1 1 . 1 2  M e rc an ti l e  S i gn age  fo r D i ffe re n t C l as s ifc ati o n s .
Wh e r e  o x i d i z e r s  h a vi n g d i ffe r e n t c l a s s ifc a ti o n s  ar e  s to r e d  i n

th e  s am e  a r e a,  th e  a r e a s h al l  b e  m ar ke d  fo r  th e  m o s t s e ve r e
h a z a r d  c l a s s  p r e s e n t.

1 5 . 2 . 1 1 . 1 3  C l e aran c e  fro m  C o m b us ti b l e s .    C l e ar a n c e  fr o m
c o m b u s ti b l e  m ate r i al s  s h a l l  b e  i n  ac c o r d a n c e  wi th  6 . 1 . 1 5 .

1 5 . 2 . 1 1 . 1 3 . 1    T h e  fo l l o wi n g  s h al l  ap p l y wh e r e  o x i d i z e r s  ar e  i n
s e g r e ga te d  s to r ag e  wi th  i g n i ti b l e  (fam m ab l e  o r  c o m b u s ti b l e )
l i q u i d s :

( 1 ) T h e  o x i d i z e r  c o n ta i n e r s  an d  i g n i ti b l e  (fam m ab l e  o r
c o m b u s ti b l e )  l i q u i d  c o n tai n e r s  s h a l l  b e  s e p a r ate d  b y a t

l e as t 2 5  ft ( 7 . 6  m ) .
( 2 ) T h e  s e p a r ati o n  s h al l  b e  m a i n tai n e d  b y d i ke s ,  d r a i n s ,  o r

fo o r  s l o p e s  to  p r e ve n t fa m m a b l e  l i q u i d  l e a ka ge  fr o m
e n c r o a c h i n g o n  th e  s e p a r ati o n .

1 5 . 3  I n d o o r S to rage .

1 5 . 3 . 1  D e te c ti o n  S ys te m s .

1 5 . 3 . 1 . 1    A fr e  d e te c ti o n  s ys te m  s h al l  b e  p r o vi d e d  i n  i n d o o r
s to r ag e  ar e as  fo r  l i q u i d  an d  s o l i d  o x i d i z e r s .

1 5 . 3 . 1 . 2    A fr e  d e te c ti o n  s ys te m  s h al l  n o t b e  r e q u i r e d  fo r
d e tac h e d  s to r ag e  b u i l d i n g s  p r o te c te d  b y a n  a u to m a ti c  s p r i n kl e r
s ys te m .

1 5 . 3 . 2  S to rage  C o n d i ti o n s / Ar ran ge m e n t.    S to r ag e  c o n d i ti o n s
an d  s to r ag e  ar r an g e m e n ts ,  wh e n  r e q u i r e d ,  s h al l  b e  i n  a c c o r d ‐

a n c e  wi th  1 5 . 3 . 2 .

1 5 . 3 . 2 . 1  B u l k S to rage  o f C l as s  1  O x i d i z e rs .

1 5 . 3 . 2 . 1 . 1 *  C o m b u s ti b l e  B ui l d i n g M ate ri al s .    B u l k s to r a ge  i n
c o m b u s ti b l e  b u i l d i n g s  s h a l l  n o t c o m e  i n to  c o n ta c t wi th

c o m b u s ti b l e  b u i l d i n g  m e m b e r s ,  u n l e s s  th e  m e m b e r s  a r e
p r o te c te d  b y a  c o m p ati b l e  c o a ti n g to  p r e ve n t th e i r  i m p r e g n a‐

ti o n  b y th e  o x i d i z e r.

1 5 . 3 . 2 . 1 . 2  B u l k S to rage  S e p arati o n .    B u l k s to r a ge ,  e i th e r  i n
p e r m an e n t b i n s  o r  i n  p i l e s ,  s h al l  b e  s e p a r ate d  fr o m  al l  o th e r

m a te r i al s .

1 5 . 3 . 2 . 1 . 3  B i n s .    B i n s  s h al l  b e  o f n o n c o m b u s ti b l e  c o n s tr u c ti o n .

1 5 . 3 . 2 . 1 . 4  Wo o d e n  B i n s .    Wo o d e n  b i n s  s h a l l  b e  p e r m i tte d  to
b e  p r o te c te d  wi th  a  c o m p ati b l e  c o ati n g  to  p r e ve n t i m p r e g n a‐
ti o n  o f th e  c o m b u s ti b l e  m ate r i a l  b y th e  o x i d i z e r.

1 5 . 3 . 2 . 1 . 5    T h e  M AQs  o f o x i d i z e r  s h al l  n o t b e  l i m i te d  wh e n  th e
b u i l d i n g  i s  p r o te c te d  b y an  a p p r o ve d  fr e  s p r i n kl e r  s ys te m  i n

a c c o r d an c e  wi th  S e c ti o n  1 3 . 3  o f N F PA 1 .
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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  an d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

1 5 . 3 . 2 . 2  S to rage  Ar ran ge m e n ts  o f C l as s  1  O x i d i z e rs .

1 5 . 3 . 2 . 2 . 1  N o n s p ri n k l e re d  B u i l d i n gs .    F o r  C l as s  1  o x i d i z e r s
s to r e d  i n  n o n s p r i n kl e r e d  b u i l d i n g s ,  th e  m i n i m u m  a i s l e  wi d th
s h a l l  b e  e q u a l  to  th e  p i l e  h e i gh t.

1 5 . 3 . 2 . 2 . 2  C l as s  1  O x i d i z e rs .

1 5 . 3 . 2 . 2 . 2 . 1  Ap p l i c ati o n .    P a r ag r ap h  1 5 . 3 . 2 . 2  s h a l l  ap p l y to
s to r ag e  o f C l as s  1  o x i d i z e r s  wh e r e  s to r e d  i n  q u a n ti ti e s  i n  e x c e s s
o f 4 0 0 0  l b  ( 1 8 1 4  kg ) ,  i r r e s p e c ti ve  o f wh e th e r  th e  am o u n t o f
o x i d i z e r  s o l i d s  o r  l i q u i d s  e x c e e d s  th e  M AQ.

1 5 . 3 . 2 . 2 . 2 . 2  S to rage  Ar ran ge m e n ts .    S to r a ge  i n  q u a n ti ti e s
i d e n tife d  i n  Tab l e  5 . 2 . 1 . 1 . 3 ,  Ta b l e  5 . 2 . 1 . 2 . 1 ,  Tab l e  5 . 2 . 1 . 5 . 3 ( a ) ,
an d  Ta b l e  1 5 . 3 . 2 . 2 . 2 . 2 ( A) ( a)  s h a l l  b e  p e r m i tte d  i n  n o n s p r i n ‐
kl e r e d  b u i l d i n g s .

( A) *  S to rage  o f C l as s  1  O x i d i z e rs .    S to r a ge  o f C l as s  1  o x i d i z e r s
s h a l l  b e  i n  a c c o r d a n c e  wi th  Ta b l e  1 5 . 3 . 2 . 2 . 2 . 2 ( A) ( a )  wh e n
s to r e d  i n  n o n s p r i n kl e r e d  o r  d e ta c h e d  u n p r o te c te d  b u i l d i n gs  o r
i n  a c c o r d an c e  wi th  Tab l e  1 5 . 3 . 2 . 2 . 2 . 2 ( A) ( b )  wh e n  s to r e d  i n
s p r i n kl e r e d  b u i l d i n g s .

( B )    F o r  C l a s s  1  o x i d i z e r s  s to r e d  i n  n o n s p r i n kl e r e d  b u i l d i n g s ,
th e  m i n i m u m  a i s l e  wi d th  s h a l l  b e  e q u al  to  th e  p i l e  h e i gh t.

Δ Tab l e  1 5 . 3 . 2 . 2 . 2 . 2 ( A) ( a)  S to rage  o f C l as s  1  O x i d i z e rs  i n  a
N o n s p ri n k l e re d  o r D e tac h e d  U n p ro te c te d  B u i l d i n g

S to rage  C o nfgurati o n s  an d
Al l o wab l e  D i s tan c e s U . S .  U n i ts M e tri c  U n i ts

B u i l d i n g  l i m i t N L N L
P i l e  l i m i t 2 0  to n s 1 8  m e t to n
S to r ag e  l i m i t 8  ft 2 . 4  m

P i l e  wi d th 1 6  ft 4 . 9  m
M ax i m u m  d i s tan c e  fr o m  

an y c o n tai n e r  to  an  ai s l e
8  ft 2 . 4  m

D i s tan c e  to  n e x t p i l e S e e  1 5 . 3 . 2 . 2 . 2 . 2 ( B ) . S e e  1 5 . 3 . 2 . 2 . 2 . 2 ( B ) .
D i s tan c e  to  wal l * 4  ft 1 . 2  m
D i s tan c e  to  i n c o m p ati b l e  

m ate r i a l s  an d  
c o m b u s ti b l e  c o m m o d i ti e s

N P N P

N L :  N o t l i m i te d .  N P :  N o t p e r m i tte d .
* S e e  1 5 . 3 . 2 . 2 . 2 . 2 ( D ) .

Tab l e  1 5 . 3 . 2 . 2 . 2 . 2 ( A) ( b )  S to rage  o f C l as s  1  O x i d i z e rs  i n  a
S p ri n k l e re d  B ui l d i n g

S to rage  C o nfgurati o n s  an d
Al l o wab l e  D i s tan c e s U . S .  U n i ts M e tri c  U n i ts

B u i l d i n g  l i m i t N L N L
P i l e  l i m i t 2 0 0  to n s 1 8 1  m e t to n
S to r ag e  h e i g h t 2 0  ft 6 . 1  m
P i l e  wi d th 2 4  ft 7 . 3  m

M ax i m u m  d i s tan c e  fr o m  
an y c o n tai n e r  to  an  ai s l e

1 2  ft 3 . 7  m

D i s tan c e  to  n e x t p i l e S e e  1 5 . 3 . 2 . 2 . 2 . 2 ( C ) . S e e  1 5 . 3 . 2 . 2 . 2 . 2 ( C ) .
D i s tan c e  to  wal l * 2  ft 0 . 6  m
D i s tan c e  to  i n c o m p ati b l e  

m ate r i a l s  an d  
c o m b u s ti b l e  c o m m o d i ti e s  
g r e ate r  th an  
N F PA 1 3  C l as s  I I I

8  ft 2 . 4  m

N L :  N o t l i m i te d .
N o te :  I f th e  s to r ag e  i s  to  b e  c o n s i d e r e d  s p r i n kl e r e d ,  s e e  S e c ti o n  5 . 3 .
* S e e  1 5 . 3 . 2 . 2 . 2 . 2 ( D ) .

( C )    F o r  C l as s  1  o x i d i z e r s  s to r e d  i n  s p r i n kl e r e d  b u i l d i n g s ,  th e
m i n i m u m  ai s l e  wi d th  s h a l l  b e  e q u al  to  th e  p i l e  h e i g h t,  b u t th e
a i s l e  wi d th  s h al l  b e  n o t l e s s  th a n  4  ft ( 1 . 2  m )  a n d  i s  n o t

r e q u i r e d  to  b e  g r e ate r  th a n  8  ft ( 2 . 4  m ) .

( D )    T h e r e  s h al l  b e  n o  m i n i m u m  d i s tan c e  fr o m  th e  p i l e  to  a
wal l  fo r  am o u n ts  l e s s  th an  9 0 0 0  l b  ( 4 0 8 2  kg ) .

( E )    C l as s  1  o x i d i z e r s  s h al l  b e  p e r m i tte d  to  b e  s e p a r ate d  fr o m
o r d i n a r y c o m b u s ti b l e  an d  i n c o m p a ti b l e  m ate r i a l s  b y a s o l i d

n o n c o m b u s ti b l e  b a r r i e r  o r  b y a  h o r i z o n tal  d i s ta n c e  i n  ac c o r d ‐
a n c e  wi th  Tab l e  1 5 . 3 . 2 . 2 . 2 . 2 ( A) ( a)  o r  Tab l e  1 5 . 3 . 2 . 2 . 2 . 2 ( A) ( b ) .

1 5 . 3 . 2 . 2 . 3 *  S p ri n k l e r P ro te c ti o n  — C l as s  1 .    F o r  ap p l yi n g  th e
r e q u i r e m e n ts  o f N F PA 1 3  C l as s  1  o x i d i z e r s  s h al l  b e  d e s i g n ate d

as  fo l l o ws :

( 1 ) C l a s s  1  o x i d i z e r s  i n  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 tai n e r s  ( p ap e r  b a gs  o r  n o n c o m b u s ti b l e  c o n tai n e r s

wi th  r e m o vab l e  c o m b u s ti b l e  l i n e r s )  s h al l  b e  d e s i g n ate d  a s
a  C l a s s  I  c o m m o d i ty.

( 2 ) C l a s s  1  o x i d i z e r s  c o n ta i n e d  i n  fb e r  d r u m s ,  wo o d e n  o r
fb e r  b o x e s  o r  b ar r e l s ,  o r  n o n c o m b u s ti b l e  c o n tai n e r s  i n
c o m b u s ti b l e  p ac kag i n g  s h al l  b e  d e s i g n ate d  as  a C l as s  I I

c o m m o d i ty.
( 3 ) C l a s s  1  l i q u i d  o x i d i z e r s  c o n ta i n e d  i n  5  ga l  ( 1 8 . 9  L )  o r

s m al l e r  p l as ti c  c o n ta i n e r s  s h al l  b e  d e s i g n ate d  as  a C l a s s  I
c o m m o d i ty.

( 4 ) C l a s s  1  l i q u i d  o x i d i z e r s  c o n ta i n e d  i n  p l as ti c  c o n tai n e r s
l ar g e r  th an  5  g al  ( 1 8 . 9  L )  s h a l l  b e  d e s i g n ate d  a s  a  C l as s  I I
c o m m o d i ty.

( 5 ) C l a s s  1  s o l i d  o x i d i z e r s  c o n tai n e d  i n  1  g al  ( 3 . 8  L )  o r
s m al l e r  p l as ti c  c o n tai n e r s  s h al l  b e  d e s i g n ate d  a s  a C l as s  I V
c o m m o d i ty.

( 6 ) C l a s s  1  s o l i d  o x i d i z e r s  c o n tai n e d  i n  p l as ti c  c o n tai n e r s
l ar g e r  th a n  1  g al  ( 3 . 8  L )  s h al l  b e  d e s i g n ate d  as  an  u n e x ‐
p an d e d  p l as ti c  c o m m o d i ty.

1 5 . 3 . 2 . 2 . 4  C l as s  1  D e tac h e d  S to rage .

1 5 . 3 . 2 . 2 . 4 . 1    To  b e  c o n s i d e r e d  d e tac h e d ,  a b u i l d i n g  fo r  s to r a ge
o f C l as s  1  o x i d i z e r s  s h a l l  b e  s e p a r ate d  fr o m  th e  fo l l o wi n g:

( 1 ) I g n i ti b l e  (fa m m ab l e  o r  c o m b u s ti b l e )  l i q u i d  s to r a ge
( 2 ) F l am m ab l e  g as  s to r a ge
( 3 ) C o m b u s ti b l e  m a te r i al  i n  th e  o p e n
( 4 ) An y b u i l d i n g ,  p as s e n ge r  r a i l r o a d ,  p u b l i c  h i gh way,  o r

o th e r  ta n ks

1 5 . 3 . 2 . 2 . 4 . 2    T h e  m i n i m u m  s e p a r ati o n  d i s tan c e  s h a l l  b e  2 5  ft
( 7 . 6  m ) .

1 5 . 3 . 2 . 3  C l as s  2  O x i d i z e rs .

1 5 . 3 . 2 . 3 . 1    P ar a gr a p h  1 5 . 3 . 2 . 3  s h al l  ap p l y to  C l as s  2  o x i d i z e r s
wh e r e  s to r e d  i n  q u an ti ti e s  i n  e x c e s s  o f th e  M AQ p e r m i tte d  i n

c o n tr o l  ar e as .

1 5 . 3 . 2 . 3 . 2  S to rage  Ar ran ge m e n ts  o f C l as s  2  O x i d i z e rs .    C l as s  2
o x i d i z e r s  s h al l  b e  p e r m i tte d  to  b e  s e p ar ate d  fr o m  o r d i n ar y
c o m b u s ti b l e  a n d  i n c o m p a ti b l e  m ate r i a l s  b y a s o l i d  n o n c o m b u s ‐

ti b l e  b ar r i e r  o r  b y a h o r i z o n tal  d i s tan c e  i n  ac c o r d an c e  wi th
Tab l e  1 5 . 3 . 2 . 3 . 2 . 3 ( a)  wh e n  s to r e d  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  i n  ac c o r d an c e  wi th  th e  b u i l d i n g c o d e ,  o r  i n  ac c o r d ‐

an c e  wi th  Ta b l e  1 5 . 3 . 2 . 3 . 2 . 3 ( b ) .

1 5 . 3 . 2 . 3 . 2 . 1    T h e  s to r ag e  o f C l a s s  2  o x i d i z e r s  s h al l  b e  d e tac h e d
u n l e s s  i n  a c o n tr o l  a r e a o r  at th e  ap p r o p r i ate  p r o te c ti o n  l e ve l .
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  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 5 . 3 . 2 . 3 . 2 . 2    Wal l s  s h a l l  h a ve  a  fr e  r e s i s ta n c e  r a ti n g as  r e q u i r e d
b y th e  b u i l d i n g  c o d e .

1 5 . 3 . 2 . 3 . 2 . 3  S to rage  o f C l as s  2  O x i d i z e rs .    S to r a ge  o f C l as s  2
o x i d i z e r s  s h a l l  b e  i n  ac c o r d an c e  wi th  Tab l e  1 5 . 3 . 2 . 3 . 2 . 3 ( a)
wh e n  s to r e d  i n  n o n s p r i n kl e r e d  o r  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  o r  i n  a c c o r d an c e  wi th  Tab l e  1 5 . 3 . 2 . 3 . 2 . 3 ( b )  wh e n
s to r e d  i n  s p r i n kl e r e d  b u i l d i n gs .

1 5 . 3 . 2 . 3 . 2 . 4    F o r  C l as s  2  o x i d i z e r s  s to r e d  i n  n o n s p r i n kl e r e d
b u i l d i n g s ,  th e  m i n i m u m  ai s l e  wi d th  s h al l  b e  e q u al  to  th e  p i l e
h e i g h t.

1 5 . 3 . 2 . 3 . 2 . 5    F o r  C l as s  2  o x i d i z e r s  s to r e d  i n  s p r i n kl e r e d  b u i l d ‐
i n g s ,  th e  m i n i m u m  ai s l e  wi d th  s h al l  b e  e q u al  to  th e  p i l e  h e i gh t,
b u t th e  ai s l e  wi d th  s h al l  b e  n o t l e s s  th a n  4  ft ( 1 . 2  m )  a n d  i s  n o t
r e q u i r e d  to  b e  g r e ate r  th a n  8  ft ( 2 . 4  m ) .

1 5 . 3 . 2 . 3 . 2 . 6    F o r  p r o te c ti o n -l e ve l  s to r a ge  o r  d e tac h e d  s to r a ge
u n d e r  4 5 0 0  l b  ( 2 0 4 1  kg ) ,  th e r e  s h a l l  b e  n o  m i n i m u m  s e p ar a‐
ti o n  d i s ta n c e  b e twe e n  th e  p i l e  a n d  an y wal l .

1 5 . 3 . 2 . 3 . 2 . 7 *    T h e  b u i l d i n g  l i m i t s h al l  b e  p e r m i tte d  to  b e  fo u r
ti m e s  th e  q u a n ti ti e s  s h o wn  i n  Tab l e  1 5 . 3 . 2 . 3 . 2 . 3 ( b )  fo r  p r o te c ‐
ti o n  l e ve l  s to r ag e  i f n o n c o m b u s ti b l e  c o n tai n e r s  ar e  u s e d  an d
b u i l d i n g s  ar e  o f Typ e  I  o r  Typ e  I I  c o n s tr u c ti o n  a s  s p e c ife d  i n
th e  b u i l d i n g c o d e .

1 5 . 3 . 2 . 3 . 2 . 8    S to r ag e  i n  g l a s s  c ar b o ys  s h a l l  n o t b e  m o r e  th a n
two  c ar b o ys  h i g h .

1 5 . 3 . 2 . 3 . 2 . 9  B as e m e n t S to rage .

( A)    S to r ag e  i n  b a s e m e n ts  s h a l l  b e  p r o h i b i te d .

( B )    Wh e r e  th e  o x i d i z e r  i s  s to r e d  i n  s ta ti o n a r y ta n ks ,  s to r ag e  i n
b a s e m e n ts  s h a l l  b e  p e r m i tte d .

1 5 . 3 . 2 . 3 . 2 . 1 0  M ax i m u m  H e i gh t o f S to rage .

( A)    M ax i m u m  s to r ag e  h e i g h t fo r  n o n s p r i n kl e r e d  b u i l d i n g s
s h a l l  b e  i n  a c c o r d a n c e  wi th  Tab l e  1 5 . 3 . 2 . 3 . 2 . 3 ( a) .

( B )    M ax i m u m  s to r a ge  h e i g h t fo r  s p r i n kl e r e d  b u i l d i n g 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  1 5 . 3 . 2 . 3 . 2 . 1 0 ( B ) .

1 5 . 3 . 2 . 3 . 3  B ui l d i n g C o n s tr u c ti o n .

1 5 . 3 . 2 . 3 . 3 . 1    C o n s tr u c ti o n  m ate r i a l s  th a t c an  c o m e  i n to  c o n ta c t
wi th  o x i d i z e r s  s h a l l  b e  n o n c o m b u s ti b l e .

1 5 . 3 . 2 . 3 . 3 . 2    Al l  c o n s tr u c ti o n  m ate r i al s  u s e d  i n  s to r i e s  o r  b a s e ‐
m e n ts  b e l o w th e  s to r ag e  o f l i q u i d  o x i d i z e r s  s h a l l  b e  n o n c o m ‐

b u s ti b l e .

1 5 . 3 . 2 . 3 . 4  S p ri n k l e r P ro te c ti o n .

1 5 . 3 . 2 . 3 . 4 . 1    S p r i n kl e r  p r o te c ti o n  fo r  C l as s  2  o x i d i z e r s  s h al 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 5 . 3 . 2 . 3 . 2 . 1 0 ( B ) .

1 5 . 3 . 2 . 3 . 4 . 2    C e i l i n g  s p r i n kl e r s  s h a l l  b e  h i gh -te m p e r a tu r e
s p r i n kl e r s .

Δ Tab l e  1 5 . 3 . 2 . 3 . 2 . 3 ( a)  S to rage  o f C l as s  2  O x i d i z e rs  i n  a N o n s p ri n kl e re d  o r D e tac h e d  U n p ro te c te d  B ui l d i n g

S to rage  C o nfgurati o n s  an d  Al l o wab l e  D i s tan c e s

C o n tro l  Are a S to rage  P ro te c ti o n  L e ve l  S to rage  D e tac h e d  S to rage

U . S .  U n i ts M e tri c  U n i ts  U . S .  U n i ts M e tri c  U n i ts  U . S .  U n i ts M e tri c  U n i ts

B u i l d i n g  l i m i t 2 , 2 5 0  l b 1 , 0 2 2  k g 9 , 0 0 0  l b 4 , 0 8 6  k g 1 0 0 , 0 0 0  l b 4 5 , 4 0 0  k g
P i l e  l i m i t 2 0 , 0 0 0  l b 9 , 0 8 0  kg

S to rag e  h e i g h t 6  ft 1 . 8  m 8  ft 2 . 4  m 8  ft 2 . 4  m
P i l e  wi d th 8  ft 2 . 4  m 1 2  ft 3 . 7  m 1 6  ft 4 . 9  m
M a x i m u m  d i s ta n c e  fr o m  a n y c o n ta i n e r  to  a n  a i s l e 4  ft 1 . 2  m 6  ft 1 . 8  m 8  ft 2 . 4  m
D i s tan c e  to  n e x t p i l e *
D i s tan c e  to  wa l l 4  ft 1 . 2  m 4  ft 1 . 2  m 4  ft 1 . 2  m
D i s tan c e  to  i n c o m p a ti b l e  m a te r i al s  a n d  c o m b u s ti b l e  

c o m m o d i ti e s
1 2  ft 3 . 7  m N P N P N P N P

N P :  N o t p e r m i tte d .
* S e e  1 5 . 3 . 2 . 3 . 2 . 4 .

Δ Tab l e  1 5 . 3 . 2 . 3 . 2 . 3 ( b )  S to rage  o f C l as s  2  O x i d i z e rs  i n  a S p ri n k l e re d  B u i l d i n g

S to rage  C o nfgurati o n s  an d  Al l o wab l e  D i s tan c e s

C o n tro l  Are a S to rage  P ro te c ti o n  L e ve l  S to rage  D e tac h e d  S to rage

U . S .  U n i ts M e tri c  U n i ts  U . S .  U n i ts M e tri c  U n i ts  U . S .  U n i ts M e tri c  U n i ts

B u i l d i n g  l i m i t M AQ M AQ 2 0 0 0  to n s 1 8 1 4  m e t to n N L N L
P i l e  l i m i t N A N A 1 0 0  to n s 9 1  m e t to n 2 0 0  to n s 1 8 1  m e t to n
S to r a g e  h e i g h ta

P i l e  wi d th 1 6  ft 4 . 9  m 2 5  ft 7 . 6  m 2 5  ft 7 . 6  m
M a x i m u m  d i s ta n c e  fr o m  a n y c o n ta i n e r  to  an  a i s l e 8  ft 2 . 4  m 1 2  ft 3 . 7  m 1 2  ft 3 . 7  m
D i s ta n c e  to  n e x t p i l e b

D i s ta n c e  to  wa l l c 2  ft 0 . 6  m 2  ft 0 . 6  m 2  ft 0 . 6  m
D i s ta n c e  to  i n c o m p a ti b l e  m ate r i a l s  a n d  

c o m b u s ti b l e  c o m m o d i ti e s
1 2  ft 3 . 7  m N P N P N P N P

M AQ:  M a x i m u m  a l l o wa b l e  q u a n ti ty.  N L :  N o t l i m i te d .  NA:  N o t a p p l i c ab l e .  N P :  N o t p e r m i tte d .
N o te :  I f th e  s to r a g e  i s  c o n s i d e r e d  to  b e  s p r i n kl e r e d ,  s e e  1 5 . 3 . 2 . 3 . 4 .
aS e e  1 5 . 3 . 2 . 3 . 2 . 1 0 ( A)  a n d  Ta b l e  1 5 . 3 . 2 . 3 . 2 . 1 0 ( B ) .
b S e e  1 5 . 3 . 2 . 3 . 2 . 5 .
c S e e  1 5 . 3 . 2 . 3 . 2 . 6 .
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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  an d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

1 5 . 3 . 2 . 3 . 4 . 3  S to rage  P ro te c ti o n  wi th  I n - Rac k  S p ri n k l e rs .

( A)    I n -r a c k s p r i n kl e r s  s h a l l  b e  q u i c k-r e s p o n s e  s p r i n kl e r s  wi th
an  o r d i n a r y-te m p e r atu r e  r ati n g  a n d  h ave  a K-fac to r  o f n o t l e s s
th a n  K =  8 . 0 .

( B )    I n -r a c k s p r i n kl e r s  s h al l  b e  d e s i gn e d  to  p r o vi d e  2 5  p s i
( 1 7 2  kP a)  fo r  th e  s i x  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 .

( C )    T h e  i n -r a c k s p r i n kl e r s  s h al l  b e  8  ft to  1 0  ft ( 2 . 4  m  to
3 . 0  m )  s p ac i n g s  i n  th e  l o n g i tu d i n a l  fu e  s p a c e  at th e  i n te r s e c ‐
ti o n  o f th e  tr a n s ve r s e  fu e  s p ac e s .

1 5 . 3 . 2 . 3 . 5  D e tac h e d  S to rage .

1 5 . 3 . 2 . 3 . 5 . 1    To  b e  c o n s i d e r e d  d e tac h e d ,  a b u i l d i n g  fo r  s to r a ge
o f C l as s  2  o x i d i z e r s  s h a l l  b e  s e p a r ate d  fr o m  th e  fo l l o wi n g:

( 1 ) I g n i ti b l e  (fa 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 to r ag e
( 2 ) F l am m ab l e  g as  s to r a ge
( 3 ) C o m b u s ti b l e  m a te r i al  i n  th e  o p e n
( 4 ) An y b u i l d i n g ,  p as s e n ge r  r a i l r o a d ,  p u b l i c  h i gh way,  o r

o th e r  ta n ks

1 5 . 3 . 2 . 3 . 5 . 2    T h e  m i n i m u m  s e p a r ati o n  d i s tan c e  s h al l  b e  i n
ac c o r d an c e  wi th  NFPA 5000.

1 5 . 3 . 2 . 4  C l as s  3  O x i d i z e rs .

1 5 . 3 . 2 . 4 . 1    P ar a gr a p h  1 5 . 3 . 2 . 4  s h al l  ap p l y to  C l as s  3  o x i d i z e r s
wh e r e  s to r e d  i n  q u an ti ti e s  i n  e x c e s s  o f th e  M AQ p e r m i tte d  i n
c o n tr o l  ar e as .

1 5 . 3 . 2 . 4 . 2  Typ e  o f S to rage .    T h e  s to r ag e  o f C l as s  3  o x i d i z e r s
s h a l l  b e  d e tac h e d  u n l e s s  i n  a c o n tr o l  a r e a o r  a t th e  ap p r o p r i a te
p r o te c ti o n  l e ve l .

1 5 . 3 . 2 . 4 . 3    C l a s s  3  o x i d i z e r  s to r ag e  s h a l l  b e  l o c ate d  o n  th e
gr o u n d  fo o r  o n l y.

1 5 . 3 . 2 . 4 . 4    P r o te c ti o n  l e ve l  wa l l s  s h a l l  h ave  a fr e  r e s i s ta n c e
ra ti n g a s  r e q u i r e d  b y th e  b u i l d i n g  c o d e .

1 5 . 3 . 2 . 4 . 5  S to rage  o f C l as s  3  O x i d i z e rs .    S to r ag e  o f C l a s s  3
o x i d i z e r s  s h a l l  b e  i n  ac c o r d an c e  wi th  Tab l e  1 5 . 3 . 2 . 4 . 5 ( a)  wh e n
s to r e d  i n  n o n s p r i n kl e r e d  o r  d e ta c h e d  u n p r o te c te d  b u i l d i n gs  o r
i n  a c c o r d an c e  wi th  Tab l e  1 5 . 3 . 2 . 4 . 5 ( b )  wh e n  s to r e d  i n  s p r i n ‐
kl e r e d  b u i l d i n g s .

1 5 . 3 . 2 . 4 . 6    F o r  C l as s  3  o x i d i z e r s  s to r e d  i n  n o n s p r i n kl e r e d
b u i l d i n g s ,  th e  m i n i m u m  ai s l e  wi d th  s h al l  b e  e q u a l  to  th e  s to r ‐
ag e  h e i gh t,  b u t th e  ai s l e  wi d th  s h al l  b e  n o t l e s s  th an  4  ft ( 1 . 2  m )
an d  i s  n o t r e q u i r e d  to  b e  g r e ate r  th an  8  ft ( 2 . 4  m ) .

1 5 . 3 . 2 . 4 . 7    F o r  p r o te c ti o n - l e ve l  s to r ag e  o r  d e ta c h e d  s to r a ge ,  n o
m i n i m u m  s e p a r ati o n  d i s tan c e  s h al l  b e  r e q u i r e d  b e twe e n

o x i d i z e r  s to r ag e  o f l e s s  th an  2 7 0 0  l b  ( 1 2 2 5  kg )  ( to ta l  we i gh t i n
th e  s to r ag e  ar e a )  an d  a n y wa l l .

1 5 . 3 . 2 . 4 . 8    C l a s s  3  o x i d i z e r s  s h a l l  b e  p e r m i tte d  to  b e  s e p ar ate d
fr o m  o r d i n a r y c o m b u s ti b l e  a n d  i n c o m p a ti b l e  m a te r i al s  b y a

s o l i d  n o n c o m b u s ti b l e  b a r r i e r  o r  b y a h o r i z o n ta l  d i s tan c e  i n
a c c o r d an c e  wi th  Ta b l e  1 5 . 3 . 2 . 4 . 5 ( a)  o r  Ta b l e  1 5 . 3 . 2 . 4 . 5 ( b ) .

1 5 . 3 . 2 . 4 . 9    S to r ag e  i n  gl as s  c a r b o ys  s h a l l  b e  o n e  c a r b o y h i g h .

1 5 . 3 . 2 . 4 . 1 0    B u l k s to r a ge  i n  o p e n  b i n s  o r  p i l e s  s h al l  n o t b e
p e r m i tte d .

1 5 . 3 . 2 . 4 . 1 1  M ax i m u m  H e i gh t o f S to rage .

1 5 . 3 . 2 . 4 . 1 1 . 1    M ax i m u m  s to r ag e  h e i g h t fo r  n o n s p r i n kl e r e d
b u i l d i n g s  s h a l l  b e  i n  ac c o r d a n c e  wi th  Tab l e  1 5 . 3 . 2 . 4 . 5 ( a ) .

1 5 . 3 . 2 . 4 . 1 1 . 2    M ax i m u m  s to r ag e  h e i g h t fo r  s p r i n kl e r e d  b u i l d ‐
i n gs  s h al l  b e  i n  ac c o r d an c e  wi th  Ta b l e  1 5 . 3 . 2 . 4 . 1 3 . 1 ( B ) .

1 5 . 3 . 2 . 4 . 1 2  B u i l d i n g C o n s tr u c ti o n .

1 5 . 3 . 2 . 4 . 1 2 . 1    B u i l d i n gs  u s e d  fo r  th e  s to r a ge  o f C l a s s  3  l i q u i d
o x i d i z e r s  s h al l  n o t h a ve  b as e m e n ts .

1 5 . 3 . 2 . 4 . 1 2 . 2    C o n s tr u c ti o n  m ate r i a l s  th at c a n  c o m e  i n to
c o n tac t wi th  o x i d i z e r s  s h al l  b e  n o n c o m b u s ti b l e .

1 5 . 3 . 2 . 4 . 1 2 . 3    S to r a ge  o f C l a s s  3  o x i d i z e r s  i n  e x c e s s  o f 3 0  to n s
( 2 7 . 2  m e tr i c  to n s )  s h a l l  b e  i n  b u i l d i n g s  o f Typ e  I  o r  Typ e  I I
c o n s tr u c ti o n ,  as  s p e c ife d  i n  th e  b u i l d i n g  c o d e .

Tab l e  1 5 . 3 . 2 . 4 . 5 ( a)  S to rage  o f C l as s  3  O x i d i z e rs  i n  a
N o n s p ri n k l e re d  o r D e tac h e d  U n p ro te c te d  B u i l d i n g

S to rage  L i m i t U . S .  U n i ts M e tri c  U n i ts

B u i l d i n g l i m i t 4 0 , 0 0 0  l b 1 8 , 1 6 0  kg
P i l e  l i m i t 1 0 , 0 0 0  l b 4 , 5 4 0  kg
S to r a ge  h e i gh t 6  ft 1 . 8  m
P i l e  wi d th 1 2  ft 3 . 7  m
M ax i m u m  d i s ta n c e  fr o m  a n y 

c o n tai n e r  to  a n  ai s l e
8  ft 2 . 4  m

D i s ta n c e  to  n e x t p i l e *
D i s ta n c e  to  wal l 4  ft 1 . 2  m
D i s ta n c e  to  i n c o m p ati b l e  m ate r i a l s  

a n d  c o m b u s ti b l e  c o m m o d i ti e s
N P N P

* S e e  1 5 . 3 . 2 . 4 . 6 .

Δ Tab l e  1 5 . 3 . 2 . 3 . 2 . 1 0 ( B )  C e i l i n g S p ri n kl e r P ro te c ti o n  fo r C l as s  2  O x i d i z e rs  i n  P al l e ti z e d  o r B ul k an d  Rac k S to rage  Are as

Typ e  o f S to rage

C e i l i n g S p ri n kl e rs  

Are a o f Ap p l i c ati o n

I n - Rac k  S p ri n k l e rs

S to rage  H e i gh t  D e n s i ty  

ft m  gp m / ft2 L / m i n / m 2  ft2 m 2

P al l e ti z e d  o r  b u l k 8 2 . 4 0 . 2 0 8 3 7 5 0 3 4 8 —
P al l e ti z e d  o r  b u l k 1 2 3 . 7 0 . 3 5 1 4 3 7 5 0 3 4 8 —
Ra c k 1 2 3 . 7 0 . 2 0 8 3 7 5 0 3 4 8 O n e  l i n e  a b o ve  e ac h  l e ve l  o f s to r a ge ,  

e x c e p t th e  to p  l e ve l
Ra c k 1 6 4 . 9 0 . 3 0 1 2 2 0 0 0 1 8 6 O n e  l i n e  a b o ve  e ac h  l e ve l  o f s to r a ge ,  

e x c e p t th e  to p  l e ve l
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  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 5 . 3 . 2 . 4 . 1 2 . 4    I f C l as s  3  o x i d i z e r s  a r e  s to r e d  i n  ac c o r d an c e  wi th
r ac k s to r ag e  r e q u i r e m e n ts  i n  Tab l e  1 5 . 3 . 2 . 4 . 1 3 . 4 ( B ) ,  th e y s h a l l
b e  p e r m i tte d  to  b e  i n  b u i l d i n gs  o f c o n s tr u c ti o n  Typ e  I  th r o u g h
Typ e  I V,  as  s p e c ife d  i n  th e  b u i l d i n g  c o d e .

1 5 . 3 . 2 . 4 . 1 3  S p ri n k l e r C ri te ri a fo r C l as s  3  O x i d i z e rs .

1 5 . 3 . 2 . 4 . 1 3 . 1  C l as s  3  O x i d i z e rs  L e s s  T h an  2 7 0 0  l b  ( 1 2 2 5  k g) .

( A)    S p r i n kl e r  d e s i g n  c r i te r i a  fo r  b u i l d i n gs  th a t r e q u i r e  s p r i n ‐
kl e r  p r o te c ti o n  an d  c o n ta i n  to tal  q u a n ti ti e s  o f C l as s  3  o x i d i z e r s
l e s s  th an  2 7 0 0  l b  ( 1 2 2 5  kg )  s h a l l  b e  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 1 5 . 3 . 2 . 4 . 1 3 . 1 ( B ) .

( B )    F a c i l i ti e s  th a t r e q u i r e  s p r i n kl e r  p r o te c ti o n  an d  c o n tai n
to tal  q u a n ti ti e s  o f C l a s s  3  o x i d i z e r s  g r e ate r  th a n  2 0 0  l b  ( 9 1  kg ) ,
b u t l e s s  th an  2 7 0 0  l b  ( 1 2 2 5  kg ) ,  s h a l l  fo l l o w th e  s p r i n kl e r
d e s i g n  c r i te r i a i n  Tab l e  1 5 . 3 . 2 . 4 . 1 3 . 1 ( B ) .

1 5 . 3 . 2 . 4 . 1 3 . 2    C e i l i n g s p r i n kl e r s  s h al l  b e  h i g h -te m p e r atu r e
s p r i n kl e r s .

1 5 . 3 . 2 . 4 . 1 3 . 3  I n - Rac k  S p ri n k l e r C ri te ri a.

( A)    Wh e r e  r e q u i r e d  b y Tab l e  1 5 . 3 . 2 . 4 . 1 3 . 1 ( B ) ,  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  as  fo l l o ws :

( 1 ) I n - r ac k s p r i n kl e r s  s h a l l  b e  i n s tal l e d  ab o ve  e ve r y l e ve l  o f
o x i d i z e r  s to r ag e .

( 2 ) I n -r a c k s p r i n kl e r s  s h a l l  b e  s p a c e d  at m a x i m u m  4  ft
( 1 . 2  m )  i n te r va l s  to  p r o vi d e  o n e  s p r i n kl e r  i n  e ac h  fu e

s p ac e .
( 3 ) I n - r ac k s p r i n kl e r s  s h al l  b e  q u i c k-r e s p o n s e  s p r i n kl e r s  wi th

an  o r d i n ar y-te m p e r a tu r e  r ati n g  an d  h ave  a K-fac to r  o f n o t
l e s s  th an  K =  8 . 0 .

( 4 ) I n -r a c k s p r i n kl e r s  s h a l l  b e  d e s i gn e d  to  p r o vi d e  2 5  p s i
( 1 7 2  kP a)  fo r  th e  s i x  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 .

( B )    C l as s  3  o x i d i z e r s  i n  r a c ks  m e e ti n g  th e  r e q u i r e m e n ts  o f
1 5 . 3 . 2 . 4 . 1 3 . 1 ( B )  s h al l  b e  p e r m i tte d  to  b e  p r o te c te d  i n  a c c o r d ‐

a n c e  wi th  1 5 . 3 . 2 . 4 . 1 3 . 3 .

1 5 . 3 . 2 . 4 . 1 3 . 4  C l as s  3  O x i d i z e rs  G re ate r T h an  o r E q u al  to
2 7 0 0  l b  ( 1 2 2 5  k g) .

( A)    F ac i l i ti e s  c o n ta i n i n g to tal  q u an ti ti e s  o f C l as s  3  o x i d i z e r s
e q u al  to  o r  gr e a te r  th a n  th e  th r e s h o l d  l i m i ts  o f 1 5 . 3 . 2 . 4 . 1 3 . 4
s h a l l  b e  p r o te c te 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

1 5 . 3 . 2 . 4 . 1 3 . 5 ( B ) .

( B )    T h e  s p r i n kl e r  p r o te c ti o n  r e q u i r e d  b y 1 5 . 3 . 2 . 4 . 1 3 . 4  s h al l  b e
i n  ac c o r d an c e  wi th  Tab l e  1 5 . 3 . 2 . 4 . 1 3 . 4 ( B ) .

Δ Tab l e  1 5 . 3 . 2 . 4 . 5 ( b )  S to rage  o f C l as s  3  O x i d i z e rs  i n  a S p ri n k l e re d  B u i l d i n g

S to rage  L i m i t

C o n tro l  Are a S to rage  P ro te c ti o n  L e ve l  S to rage  D e tac h e d  S to rage

U . S .  U n i ts M e tri c  U n i ts  U . S .  U n i ts M e tri c  U n i ts  U . S .  U n i ts M e tri c  U n i ts

B u i l d i n g l i m i t M AQ M AQ 1 2 0 0  to n s 1 0 9 0  m e t to n N L N L
P i l e  l i m i t N A N A 3 0  to n s 2 7  m e t to n 1 0 0  to n s 9 1  m e t to n
S to r a ge  h e i gh ta

P i l e  wi d th 1 2  ft 3 . 7  m 1 6  ft 4 . 9  m 2 0  ft 6 . 1  m
M ax i m u m  d i s ta n c e  fr o m  a n y 

c o n tai n e r  to  a n  ai s l e
8  ft 2 . 4  m 1 0  ft 3  m 1 0  ft 3  m

D i s ta n c e  to  n e x t p i l e b

D i s ta n c e  to  wal l c 2  ft 0 . 6  m 2  ft 0 . 6  m 2  ft 0 . 6  m
D i s ta n c e  to  i n c o m p ati b l e  m ate r i a l s  

a n d  c o m b u s ti b l e  c o m m o d i ti e s
1 2  ft 3 . 7  m N P N P N P N P

M AQ:  M a x i m u m  a l l o wa b l e  q u a n ti ty.  N A:  N o t a p p l i c a b l e .  N P :  N o t p e r m i tte d .  N L :  N o t l i m i te d .
N o te :  I f th e  s to r a g e  i s  c o n s i d e r e d  to  b e  s p r i n kl e r e d ,  s e e  th e  s p r i n kl e r  s ys te m  d e s i g n  r e q u i r e m e n ts  o f 1 5 . 3 . 2 . 4 .
aS e e  1 5 . 3 . 2 . 4 . 1 1 ,  Ta b l e  1 5 . 3 . 2 . 4 . 1 3 . 1 ( B ) ,  a n d  Tab l e  1 5 . 3 . 2 . 4 . 1 3 . 4 ( B ) .
b S e e  Ta b l e  1 5 . 3 . 2 . 4 . 1 3 . 1 ( B )  a n d  Ta b l e  1 5 . 3 . 2 . 4 . 1 3 . 4 ( B ) .

c S e e  1 5 . 3 . 2 . 4 . 7 .

Δ Tab l e  1 5 . 3 . 2 . 4 . 1 3 . 1 ( B )  S p ri n kl e r P ro te c ti o n  o f C l as s  3  O x i d i z e rs  S to re d  i n  To tal  Q u an ti ti e s  G re ate r T h an  2 0 0  l b  ( 9 1  kg)  b u t L e s s
T h an  2 7 0 0  l b  ( 1 2 2 5  k g)

S to rage  P aram e te rs S h e l f B u l k o r P i l e B ul k o r P i l e Rac k

M a x i m u m  s to r a g e  h e i g h t 6  ft ( 1 . 8  m ) 5  ft ( 1 . 5  m ) 1 0  ft ( 3  m ) 1 0  ft ( 3  m )
M a x i m u m  c e i l i n g  h e i g h t 2 5  ft ( 7 . 6  m ) 2 5  ft ( 7 . 6  m ) 2 5  ft ( 7 . 6  m ) NA
Ai s l e s  — p i l e  s e p a r a ti o n 4  ft ( 1 . 2  m )  m i n .  ai s l e s 4  ft ( 1 . 2  m )  m i n .  a i s l e s 8  ft ( 2 . 4  m )  m i n .  a i s l e s 8  ft ( 2 . 4  m )  m i n .  ai s l e s
C e i l i n g  d e s i g n  c r i te r i a 0 . 4 5  g p m / ft2 / 2 0 0 0  ft2 0 . 3 5  g p m / ft2 / o r  5 0 0 0  ft2  

o r  0 . 6  g p m / 2 0 0 0  ft2
0 . 6 5  g p m / ft2 / 5 0 0 0  ft2 0 . 3 5  g p m / ft2 / o r  5 0 0 0  ft2  

o r  0 . 6  g p m / ft2 / 2 0 0 0  ft2

I n - r ac k s p r i n kl e r s N P N P N A S e e  1 5 . 3 . 2 . 4 . 1 3 . 3 .
H o s e  s tr e a m  d e m a n d 5 0 0  g p m 5 0 0  g p m 5 0 0  g p m 5 0 0  g p m
D u r a ti o n 1 2 0  m i n u te s 1 2 0  m i n u te s 1 2 0  m i n u te s 1 2 0  m i n u te s

F o r  S I  u n i ts ,  1  g a l  =  3 . 7 9  L .  N A:  N o t a p p l i c a b l e .  N P :  N o t p e r m i tte d .



O X I D I Z E R S O L I D S  AN D  L I QU I D S 4 0 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  an d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

1 5 . 3 . 2 . 4 . 1 3 . 5  S p e c i al  I n - Rac k  S p ri n kl e r P ro te c ti o n  fo r C l as s  3
O x i d i z e rs  S to re d  i n  To tal  Q u an ti ti e s  G re ate r T h an  o r E q u al  to
2 7 0 0  l b  ( 1 2 2 5  k g) .

( A)    Wh e r e  r e q u i r e d  b y Tab l e  1 5 . 3 . 2 . 4 . 1 3 . 4 ( B ) ,  s p e c i a l  i n -r ac k
s p r i n kl e r  p r o te c ti o n ,  wh i c h  i s  r e q u i r e d  b y 1 5 . 3 . 2 . 4 . 1 3 . 5 ( L ) ,
s h a l l  b e  as  s h o wn  i n  F i g u r e  1 5 . 3 . 2 . 4 . 1 3 . 5 ( A) .

( B )    Rac ks  s h al l  b e  a r r an g e d  i n  a c c o r d an c e  wi th
1 5 . 3 . 2 . 4 . 1 3 . 5 ( C )  th r o u gh  1 5 . 3 . 2 . 4 . 1 3 . 5 ( K) .

( C )    Rac ks  s h a l l  b e  o f s te e l  c o n s tr u c ti o n .

( D )    Ra c ks  s h al l  h ave  ve r ti c a l  s u p p o r ts  s p a c e d  n o  m o r e  th an
1 0  ft ( 3 . 1  m )  a p a r t.

( E )    H o r i z o n tal  r ac k m e m b e r s  s h a l l  b e  s p ac e d  n o t m o r e  th an
6  ft ( 1 . 8  m )  ap ar t ve r ti c al l y.

( F)    D i s p l a y o r  s to r ag e  s h a l l  b e  l i m i te d  i n  h e i g h t to  two  p r o te c ‐
te d  ti e r s .

( G )    H o r i z o n ta l  b a r r i e r s  c o n s tr u c te d  o f p l ywo o d  at l e as t 3 ∕8  i n .
( 9 . 5  m m )  th i c k s h al l  b e  p r o vi d e d  ab o ve  e a c h  l e ve l  o f o x i d i z i n g
m a te r i al  s to r ag e ,  a n d  th e  fo l l o wi n g c r i te r i a  al s o  s h al l  b e  m e t:

( 1 ) T h e  b ar r i e r s  s h al l  e x te n d  fr o m  r a c k fa c e  to  r ac k fac e  an d
s h a l l  b e  ti g h t to  th e  ve r ti c al  b ar r i e r s  d e s c r i b e d  i n

1 5 . 3 . 2 . 4 . 1 3 . 5 ( H )  an d  1 5 . 3 . 2 . 4 . 1 3 . 5 ( I ) .
( 2 ) T h e  b a r r i e r s  s h al l  b e  s u p p o r te d  b y h o r i z o n tal  rac k

m e m b e r s .

( H )    Tr an s ve r s e  ve r ti c a l  b ar r i e r s  c o n s tr u c te d  o f p l ywo o d  at l e as t
3 ∕8  i n .  ( 9 . 5  m m )  th i c k s h al l  b e  p r o vi d e d  a t th e  r a c k u p r i g h ts

e x te n d i n g fr o m  r ac k fa c e  to  r a c k fac e .

( I )    F o r  d o u b l e - r o w r ac ks ,  l o n g i tu d i n al  ve r ti c a l  b ar r i e r s
c o n s tr u c te d  o f p l ywo o d  at l e a s t 3 ∕8  i n .  ( 9 . 5  m m )  th i c k s h al l  b e

p r o vi d e d  a t th e  r a c k u p r i g h ts  i n  th e  c e n te r  o f th e  r a c k.

( J )    I f i n te r m e d i ate  s h e l ve s  a r e  u s e d  b e twe e n  th e  h o r i z o n tal
b a r r i e r s ,  th e  s h e l ve s  s h al l  b e  c o n s tru c te d  o f o p e n  wi r e  m e s h  o r

s te e l  g r ati n g .

( K)    P al l e ts ,  i f u s e d ,  s h al l  b e  o f th e  s o l i d -d e c k typ e .

( L )    I n -r ac k au to m ati c  s p r i n kl e r s  s h a l l  b e  p r o vi d e d  u n d e r  e a c h
h o r i z o n tal  b a r r i e r  an d  a r r an ge d  i n  a c c o r d a n c e  wi th

1 5 . 3 . 2 . 4 . 1 3 . 5 ( M )  th r o u gh  1 5 . 3 . 2 . 4 . 1 3 . 5 ( T ) .

( M )    F o r  d o u b l e -r o w r a c ks ,  two  l i n e s  o f i n -r ac k s p r i n kl e r s  s h a l l
b e  p r o vi d e d  b e twe e n  th e  fa c e  o f th e  r ac k a n d  th e  l o n gi tu d i n al
ve r ti c al  b a r r i e r  l o c ate d  i n  th e  c e n te r  o f th e  r a c k.

E L E VAT I O N  V I E W

V e r t i c a l  r a c k m e m b e r

H o r i z o n t a l  r a c k m e m b e r

O x i d i z e r  c o m m o d i t y

O t h e r  c o m m o d i t y

P l y w o o d  b a r r i e r

W i r e  m e s h  o r  s t e e l  g r a t e

S p r i n kl e r

P L A N  V I E W

Δ FI G U RE  1 5 . 3 . 2 . 4 . 1 3 . 5 ( A)   Ar ran ge m e n t o f B ar ri e rs  an d  I n -
Rac k S p ri n kl e rs  fo r  S p e c i al  Fi re  P ro te c ti o n  P ro vi s i o n s .

Δ Tab l e  1 5 . 3 . 2 . 4 . 1 3 . 4 ( B )  S p ri n kl e r P ro te c ti o n  o f C l as s  3  O x i d i z e rs  S to re d  i n  To tal  Q u an ti ti e s  o f G re ate r T h an  o r E q u al  to  2 7 0 0  l b
( 1 2 2 5  k g)

S to rage  P aram e te rs B u l k  o r P i l e B ul k o r P i l e Rac k

M ax i m u m  s to r a ge  h e i g h t 5  ft ( 1 . 5  m ) 1 0  ft ( 3  m ) 1 0  ft ( 3  m )
M ax i m u m  c e i l i n g  h e i gh t 2 5  ft ( 7 . 6  m ) 2 5  ft ( 7 . 6  m ) N A
Ai s l e s  — p i l e  s e p a r ati o n 8  ft ( 2 . 4  m )  m i n .  a i s l e s 8  ft ( 2 . 4  m )  m i n .  a i s l e s 8  ft ( 2 . 4  m )  m i n .  ai s l e s
C e i l i n g  d e s i g n  c r i te r i a 0 . 3 5  gp m / ft2 / 5 0 0 0  ft2  

( 1 . 3 2  L / m i n / m 2 / 4 6 4 . 5  m 2 )
0 . 6 5  gp m / ft2 / 5 0 0 0  ft2  

( 5 . 3  L / m i n / m 2 / 1 0 0 0  m 2 )
P r e d o m i n an t fo r  o th e r  

c o m m o d i ti e s  b u t n o t l e s s  th an  
o r d i n ar y h az ar d  Gr o u p  I I

I n - r ac k s p r i n kl e r s N P N P S e e  1 5 . 3 . 2 . 4 . 1 3 . 5 ( L )
H o s e  s tr e am  d e m an d 5 0 0  g p m  ( 1 8 9 3  L / m i n ) 5 0 0  gp m  ( 1 8 9 3  L / m i n ) 5 0 0  gp m  ( 1 8 9 3  L / m i n )
D u r ati o n 1 2 0  m i n u te s 1 2 0  m i n u te s 1 2 0  m i n u te s

NA:  N o t a p p l i c ab l e .  N P :  N o t p e r m i tte d .



H AZ ARD O U S  M AT E RI AL S  C O D E4 0 0 - 7 6

2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  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 )    F o r  s i n gl e -r o w r a c ks ,  two  l i n e s  o f i n -r ac k s p r i n kl e r s  s h a l l
b e  p r o vi d e d  b e twe e n  e a c h  r a c k fac e .

( O )    T h r e e  i n -r a c k s p r i n kl e r s  s h al l  b e  p r o vi d e d  o n  e a c h  i n - r ac k
s p r i n kl e r  l i n e  as  fo l l o ws :

( 1 ) Two  s p r i n kl e r s  o n  e ac h  l i n e  s h a l l  b e  s p a c e d  a p p r o x i ‐
m a te l y 1 1 ∕2  i n .  ( 3 8 . 1  m m )  fr o m  e a c h  tr a n s ve r s e  ve r ti c al

b a r r i e r.
( 2 ) O n e  i n -r a c k s p r i n kl e r  o n  e ac h  i n -r ac k s p r i n kl e r  l i n e  s h a l l

b e  l o c ate d  ap p r o x i m ate l y e q u i d i s ta n t b e twe e n  th e  tr an s ‐
ve r s e  ve r ti c al  b a r r i e r s .

( P )    I n -r ac k s p r i n kl e r s  s h al l  b e  o f th e  u p r i gh t o r  p e n d e n t typ e ,
wi th  th e  fu s i b l e  e l e m e n t l o c a te d  n o  m o r e  th a n  6  i n .
( 1 5 2 . 4  m m )  fr o m  th e  h o r i z o n tal  b a r r i e r.

( Q )    T h e  s to c k s h al l  b e  m a i n tai n e d  at l e as t 6  i n .  ( 1 5 2 . 4  m m )
b e l o w th e  s p r i n kl e r  d efe c to r.

( R)    I n -r a c k s p ri n kl e r s  s h a l l  b e  K =  8 . 0 ,  q u i c k-r e s p o n s e ,
o r d i n ar y-te m p e ratu r e -r a te d  s p r i n kl e r s .

( S )    T h e  i n - r ac k 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  s u p p l y 6
s p r i n kl e r s  o n  e ac h  l i n e ,  wi th  a to tal  o f 1 2  s p r i n kl e r s  o p e r a ti n g

at g au ge  p r e s s u re  o f 2 5  p s i  ( 1 7 2  kP a) .

( T )    T h e  d e s i gn  o f th e  i n - r ac k s p r i n kl e r  s ys te m  s h a l l  b e  i n d e ‐
p e n d e n t o f,  an d  s h a l l  n o t b e  r e q u i r e d  to  b e  b al a n c e d  wi th ,  c e i l ‐

i n g s p r i n kl e r  s ys te m s .

1 5 . 3 . 2 . 4 . 1 4  D e tac h e d  S to rage .

1 5 . 3 . 2 . 4 . 1 4 . 1    To  b e  c o n s i d e r e d  d e tac h e d ,  a  b u i l d i n g fo r  s to r ‐
a ge  o f C l a s s  3  o x i d i z e r s  s h al l  b e  s e p ar a te d  fr o m  th e  fo l l o wi n g :

( 1 ) I g n i ti b l e  (fam m ab l e  o r  c o m b u s ti b l e )  l i q u i d  s to r ag e
( 2 ) F l am m ab l e  g as  s to r a ge
( 3 ) C o m b u s ti b l e  m a te r i al  i n  th e  o p e n
( 4 ) An y b u i l d i n g ,  p as s e n ge r  r a i l r o a d ,  p u b l i c  h i gh way,  o r

o th e r  ta n ks

1 5 . 3 . 2 . 4 . 1 4 . 2    T h e  m i n i m u m  s e p ar ati o n  d i s tan c e  s h a l l  b e  i n
ac c o r d an c e  wi th  th e  b u i l d i n g  c o d e .

1 5 . 3 . 2 . 5  C l as s  4  O x i d i z e rs .

1 5 . 3 . 2 . 5 . 1    P ar a gr a p h  1 5 . 3 . 2 . 5  s h al l  ap p l y to  C l as s  4  o x i d i z e r s
wh e r e  s to r e d  i n  q u an ti ti e s  i n  e x c e s s  o f th e  M AQ p e r m i tte d  i n

c o n tr o l  ar e as .

1 5 . 3 . 2 . 5 . 2    O u td o o r  c o n tai n e r  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 n o n s p ri n kl e r e d  b u i l d i n g s .

1 5 . 3 . 2 . 5 . 3  S to rage  Ar ran ge m e n ts .

1 5 . 3 . 2 . 5 . 3 . 1    T h e  s to r ag e  o f C l a s s  4  o x i d i z e r s  s h a l l  b e  d e tac h e d .

1 5 . 3 . 2 . 5 . 3 . 2    S to r ag e  i n  gl as s  c a r b o ys  s h a l l  b e  o n e  c a r b o y h i g h .

1 5 . 3 . 2 . 5 . 3 . 3    S to r ag e  i n  d r u m s ,  c o n tai n e r s ,  o r  c as e s  s h a l l  n o t
e x c e e d  th e  l i m i ts  o u tl i n e d  i n  Ta b l e  1 5 . 3 . 2 . 5 . 3 . 3 .

1 5 . 3 . 2 . 5 . 3 . 4    B u l k s to r ag e  i n  p i l e s  o r  fx e d  b i n s  s h a l l  n o t b e
p e r m i tte d .

1 5 . 3 . 2 . 5 . 4  B u i l di n g C o n s tr u c ti o n  an d  L o c ati o n .

1 5 . 3 . 2 . 5 . 4 . 1    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  as  o n e  s to r y wi th ‐
o u t b as e m e n t.

1 5 . 3 . 2 . 5 . 4 . 2    C o n s tr u c ti o n  m a te r i al s  th at c o u l d  c o m e  i n to
c o n tac t wi th  o x i d i z e r s  s h al l  b e  n o n c o m b u s ti b l e .

1 5 . 3 . 2 . 5 . 4 . 3    S to r ag e  ar e a s  s h al l  b e  p r o vi d e d  wi th  m e an s  to
ve n t fu m e s  i n  an  e m e r g e n c y.

1 5 . 3 . 2 . 5 . 4 . 4    A s to r a ge  b u i l d i n g  o r  s to r ag e  ta n k s h al l  b e  l o c a te d
n o t l e s s  th a n  th e  m i n i m u m  d i s ta n c e  p r o vi d e d  i n  Tab l e
1 5 . 3 . 2 . 5 . 4 . 4  fr o m  th e  fo l l o wi n g :

( 1 ) F l am m ab l e  l i q u i d  s to r a ge
( 2 ) C o m b u s ti b l e  m a te r i al  i n  th e  o p e n
( 3 ) An y i n h a b i te d  b u i l d i n g,  p as s e n ge r  r a i l r o a d ,  p u b l i c  h i gh ‐

way,  p r o p e r ty l i n e ,  o r  ta n k o th e r  th an  o x i d i z e r  s to r a ge

1 5 . 3 . 2 . 5 . 4 . 5 *    Wh e r e  ta n ks  a r e  n o t s e p ar a te d  fr o m  e ac h  o th e r
b y 1 0  p e r c e n t o f th e  d i s ta n c e  s p e c ife d  i n  Ta b l e  1 5 . 3 . 2 . 5 . 4 . 4  fo r

th e  l ar g e s t tan k,  th e  to tal  c o n te n ts  o f al l  ta n ks  s h al l  b e  u s e d
wh e n  ap p l yi n g  Ta b l e  1 5 . 3 . 2 . 5 . 4 . 4 .

1 5 . 3 . 2 . 5 . 4 . 6  S p ri n kl e r P ro te c ti o n .

( A)    S p r i n kl e r  p r o te c ti o n  fo r  C l as s  4  o x i d i z e r s  s h a l l  b e  i n s tal l e d
o n  a  d e l u ge  s p r i n kl e r  s ys te m  to  p r o vi d e  wa te r  d e n s i ty o f

0 . 3 5  gp m / ft2  ( 1 4 . 4  L / m i n / m 2 )  o ve r  th e  e n ti r e  s to r a ge  a r e a.

( B )    S p r i n kl e r  p r o te c ti o n  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
N F PA 1 3 .

1 5 . 3 . 3  Fl o o rs .    F l o o r s  s h al l  b e  i n  a c c o r d an c e  wi th  6 . 2 . 1 . 1 0 .

1 5 . 3 . 4  D e tac h e d  S to rage .    D e ta c h e d  s to r ag e  s h al l  b e  p r o vi d e d
fo r  o x i d i z e r  s o l i d s  o r  l i q u i d s  wh e n  r e q u i r e d  b y 1 5 . 3 . 2  an d

6 . 2 . 2 . 2 ,  6 . 2 . 3 . 4 ,  6 . 2 . 4 . 4 ,  o r  6 . 2 . 4 . 5 .

1 5 . 3 . 5  S p e c i al  Re q u i re m e n ts .    T h i s  s u b s e c ti o n  c o n tai n s
s p e c ifc  r e q u i r e m e n ts  n o t fo u n d  i n  C h ap te r  6 .

Tab l e  1 5 . 3 . 2 . 5 . 3 . 3  S to rage  o f C l as s  4  O x i d i z e rs  i n  D r u m s ,
C o n tai n e rs ,  an d  C as e s  i n  a S p ri n k l e re d  B u i l d i n g

S to rage  C o nfgu rati o n s
an d  Q uan ti ti e s U . S .  U n i ts M e tri c  U n i ts

P i l e s
 L e n g th 1 0  ft 3 . 1  m
 Wi d th  4  ft 1 . 2  m
 H e i g h t  8  ft 2 . 4  m
 D i s ta n c e  to  n e x t p i l e  8  ft 2 . 4  m
 Qu an ti ty l i m i t p e r  b u i l d i n g N L N L

N L :  N o t l i m i te d .

Δ Tab l e  1 5 . 3 . 2 . 5 . 4 . 4  S e p arati o n  o f B u i l d i n gs  fro m  Tan ks
C o n tai n i n g C l as s  4  O x i d i z e rs

We i gh t o f C l as s  4  O x i d i z e r  D i s tan c e

l b k g  ft m

1 0 –1 0 0 4 . 5 –4 5 . 4 7 5 2 3
1 0 1 –5 0 0 4 5 . 4 –2 2 7 1 0 0 3 0

5 0 1 –1 , 0 0 0 2 2 7 –4 5 4 1 2 5 3 8
1 , 0 0 1 –3 , 0 0 0 4 5 4 –1 , 3 6 1 2 0 0 6 1
3 , 0 0 1 –5 , 0 0 0 1 , 3 6 1 –2 , 2 6 8 3 0 0 9 1

5 , 0 0 1 –1 0 , 0 0 0 2 , 2 6 8 –4 , 5 3 6 4 0 0 1 2 2
>  1 0 , 0 0 0 >  4 , 5 3 6 S u b j e c t to  a p p r o va l  b y th e  AH J



O X I D I Z E R S O L I D S  AN D  L I QU I D S 4 0 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  an d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

1 5 . 3 . 5 . 1  Ap p l i c ati o n  fo r M e rc an ti l e ,  S to rage ,  o r I n d u s tri al
O c c u p an c i e s .    S u b s e c ti o n  1 5 . 3 . 5  a p p l i e s  to  th e  d i s p l ay an d  s to r ‐
ag e  o f C l as s  1  th r o u g h  C l as s  3  o x i d i z e r s  i n  m e r c an ti l e ,  s to r ag e ,
o r  i n d u s tr i al  o c c u p a n c i e s  wh e r e  th e  ge n e r a l  p u b l i c  h a s  ac c e s s
to  th e  m a te r i al s  fo r  s a l e  a n d  al s o  a p p l i e s  to  th e  s to r ag e  o f ad d i ‐
ti o n a l  o x i d i z i n g m ate r i a l s  i n  s u c h  o c c u p a n c i e s  i n  ar e a s  th a t a r e
n o t ac c e s s i b l e  to  th e  p u b l i c .

1 5 . 3 . 5 . 2  G e n e ral  Re q u i re m e n ts .    O x i d i z i n g  m ate r i a l s  th a t a r e
d i s p l aye d  o r  s to r e d  i n  a r e as  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
s h a l l  m e e t th e  r e q u i r e m e n ts  o f 1 5 . 3 . 5 . 2 . 1  th r o u g h  1 5 . 3 . 5 . 2 . 1 3 . 2 .

1 5 . 3 . 5 . 2 . 1 *    O x i d i z i n g m ate r i al s  s h al l  b e  s e p a r ate d  fr o m  o r d i ‐
n ar y c o m b u s ti b l e  an d  i n c o m p a ti b l e  m ate r i al s  b y a  s o l i d
n o n c o m b u s ti b l e  b ar r i e r  o r  b y a  h o r i z o n tal  d i s ta n c e  o f n o t l e s s
th an  4  ft ( 1 . 2  m ) .

1 5 . 3 . 5 . 2 . 1 . 1    O r d i n a r y c o m b u s ti b l e s  s h al l  n o t i n c l u d e  ap p r o ve d
p ac kag i n g  m ate r i a l s ,  p al l e ts ,  o r  o th e r  d u n n ag e  u s e d  fo r  th e
o x i d i z e r s .

1 5 . 3 . 5 . 2 . 1 . 2    S e p ar ati o n  fr o m  o r d i n a r y c o m b u s ti b l e  m a te r i al s
s h a l l  n o t b e  r e q u i r e d  fo r  C l as s  1  o x i d i z e r s .

1 5 . 3 . 5 . 2 . 2    S o l i d  o x i d i z i n g  m ate r i al s  s h al l  n o t b e  d i s p l aye d
d i r e c tl y b e n e a th  l i q u i d s .

1 5 . 3 . 5 . 2 . 3    F o r  s p r i n kl e r e d  m e r c a n ti l e  o c c u p a n c i e s  an d  s to r a ge
o c c u p an c i e s ,  s to r ag e  h e i gh ts  a n d  s p r i n kl e r  p r o te c ti o n  c r i te r i a
s h a l l  b e  i n  a c c o r d a n c e  wi th  1 5 . 3 . 2 . 2  th r o u g h  1 5 . 3 . 3 .

1 5 . 3 . 5 . 2 . 4    S to r ag e  a n d  d i s p l ay o f s o l i d s  s h a l l  n o t e x c e e d
2 0 0  l b / ft2  ( 9 7 8  kg / m 2 )  o f fo o r  ar e a  ac tu al l y o c c u p i e d  b y s o l i d
m e r c h an d i s e .

1 5 . 3 . 5 . 2 . 5    S to r ag e  a n d  d i s p l a y o f l i q u i d s  s h al l  n o t e x c e e d
2 0  g al / ft2  ( 7 6  L / m 2 )  o f fo o r  a r e a ac tu al l y o c c u p i e d  b y l i q u i d

m e r c h a n d i s e .

1 5 . 3 . 5 . 2 . 6    Ra c ks  a n d  s h e l ve s  u s e d  fo r  s to r ag e  o r  d i s p l a y s h a l l
b e  o f s u b s tan ti a l  c o n s tr u c ti o n  a n d  ad e q u ate l y b r ac e d  a n d  an ‐
c h o r e d .

1 5 . 3 . 5 . 2 . 7    C o n tai n e r s  s h a l l  b e  a p p r o ve d  fo r  th e i r  i n te n d e d
u s e .

1 5 . 3 . 5 . 2 . 8    I n d i vi d u al  c o n ta i n e r s  i n  m e r c an ti l e  o c c u p a n c i e s
s h a l l  n o t e x c e e d  1 0 0  l b  ( 4 5 . 4  kg)  c ap ac i ty fo r  s o l i d s  o r  1 0  g al

( 3 8  L )  c ap ac i ty fo r  l i q u i d s .

1 5 . 3 . 5 . 2 . 9    Ai s l e s  4  ft ( 1 . 2  m )  i n  wi d th  s h a l l  b e  m ai n ta i n e d  o n
th r e e  s i d e s  o f th e  s to r ag e  o r  d i s p l ay a r e a.

1 5 . 3 . 5 . 2 . 1 0    H az ar d  i d e n tifc ati o n  s i g n s  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  N F PA 1 .

1 5 . 3 . 5 . 2 . 1 1  S to rage  Ar ran ge m e n ts  i n  N o n s p ri n k l e re d  M e rc an ‐
ti l e ,  S to rage ,  o r I n d us tri al  O c c u p an c i e s .

1 5 . 3 . 5 . 2 . 1 1 . 1    S to r a ge  an d  d i s p l a y o f C l a s s  2  an d  C l as s  3  o x i d i z ‐
i n g  m a te r i al s  s h al l  e x te n d  n o t h i gh e r  th an  6  ft ( 1 . 8  m )  fr o m  th e
fo o r  to  th e  to p  o f th e  u p p e r m o s t c o n tai n e r.

1 5 . 3 . 5 . 2 . 1 1 . 2    T h e  s to r a ge  a n d  d i s p l a y o f C l as s  2  a n d  C l as s  3
o x i d i z e r s  s h a l l  n o t e x c e e d  4  ft ( 1 . 2  m )  i n  d e p th .

1 5 . 3 . 5 . 2 . 1 2  C o n tai n e rs .    I n d i vi d u al  c o n tai n e r s  l e s s  th a n  5  g al
( 1 9  L ) ,  o r  l e s s  th an  2 5  l b  ( 1 1  kg ) ,  s h al l  b e  s to r e d  o r  d i s p l a ye d
o n  p al l e ts ,  r ac ks ,  o r  s h e l ve s .

1 5 . 3 . 5 . 2 . 1 3  Q uan ti ty L i m i tati o n s .

1 5 . 3 . 5 . 2 . 1 3 . 1    T h e  q u an ti ty o f o x i d i z i n g m ate r i a l s  p e r m i tte d  i n
a m e r c an ti l e ,  s to r ag e ,  o r  i n d u s tr i al  o c c u p an c y s h al l  n o t e x c e e d

th e  q u a n ti ti e s  g i ve n  i n  Tab l e  5 . 2 . 1 . 5 . 3 ( a)  fo r  e i th e r  a n o n s p r i n ‐
kl e r e d  o r  s p r i n kl e r e d  a r e a,  wh i c h e ve r  i s  a p p l i c a b l e .

1 5 . 3 . 5 . 2 . 1 3 . 2    F a c i l i ti e s  th at r e q u i r e  s p r i n kl e r  p r o te c ti o n
h avi n g  to ta l  q u a n ti ti e s  o f C l a s s  3  o x i d i z e r s  g r e ate r  th an  2 0 0  l b
( 9 1  kg ) ,  b u t l e s s  th an  2 7 0 0  l b  ( 1 2 2 5  kg ) ,  s h al l  c o m p l y wi th

1 5 . 3 . 2 . 4 . 1 3 . 1 ( B ) .

1 5 . 4  O u td o o r S to rage .

1 5 . 4 . 1  E x p o s ure s .    O u td o o r  s to r a ge  o f o x i d i z e r  s o l i d s  o r
l i q u i d s  s h al l  b e  s e p a r ate d  fr o m  e x p o s u r e  h az ar d s  i n  ac c o r d a n c e

wi th  1 5 . 4 . 1 .

1 5 . 4 . 1 . 1  C l e aran c e  fro m  C o m b u s ti b l e s .    C l e a r an c e  fr o m
c o m b u s ti b l e  m ate r i a l s  s h a l l  b e  i n  a c c o r d a n c e  wi th  6 . 2 . 7 . 1 .

1 5 . 4 . 1 . 2  L o c ati o n .    O u td o o r  s to r ag e  o f o x i d i z e r  s o l i d s  o r
l i q u i d s  s h al l  n o t b e  wi th i n  2 0  ft ( 6 . 1  m )  o f p r o p e r ty l i n e s ,
s tr e e ts ,  al l e ys ,  p u b l i c  wa ys ,  m e a n s  o f e gr e s s  to  a  p u b l i c  way,  o r

b u i l d i n g s  n o t u s e d  e x c l u s i ve l y fo r  th e  s to r ag e ,  d i s tr i b u ti o n ,  o r
m a n u fac tu r i n g  o f s u c h  m ate r i al ,  e x c e p t as  p r o vi d e d  i n  1 5 . 4 . 1 . 3 .

1 5 . 4 . 1 . 3  D i s tan c e  Re d u c ti o n .    A 2 -h o u r  fr e -r e s i s ti ve  wal l ,  wi th ‐
o u t o p e n i n g s  o r  p e n e tr ati o n s ,  e x te n d i n g n o t l e s s  th an  3 0  i n .
( 7 6 2  m m )  ab o ve  an d  to  th e  s i d e  o f th e  s to r a ge  ar e a s h a l l  b e

p e r m i tte d  i n  l i e u  o f th e  d i s ta n c e  s p e c ife d  i n  1 5 . 4 . 1 . 2 .

1 5 . 4 . 2  We ath e r P ro te c ti o n .    Wh e n  p r o vi d e d ,  we a th e r  p r o te c ‐
ti o n  s h al l  b e  i n  ac c o r d an c e  wi th  5 . 4 . 3  an d  6 . 2 . 7 . 2 .

1 5 . 4 . 3  S p e c i al  Re q ui re m e n ts .    T h i s  s u b s e c ti o n  c o n tai n s
s p e c ifc  r e q u i r e m e n ts  n o t fo u n d  i n  C h ap te r  6 .

1 5 . 4 . 3 . 1    T h e  s i z e  o f o u ts i d e  s to r a ge  tan ks  fo r  C l as s  1 ,  C l a s s  2 ,
a n d  C l as s  3  o x i d i z e r s  s h al l  n o t b e  l i m i te d  b y th i s  c o d e .

1 5 . 4 . 3 . 2    T h e  s i z e  o f o u ts i d e  s to r a ge  tan ks  fo r  C l as s  4  o x i d i z e r s
s h a l l  b e  l i m i te d  i n  ac c o r d an c e  wi th  th i s  c o d e .

1 5 . 5  G e n e ral  Re q u i re m e n ts  fo r U s e .

1 5 . 5 . 1  S p i l l  C o n tro l .    S p i l l  c o n tr o l  s h al l  b e  p r o vi d e d  fo r
o x i d i z e r  l i q u i d s  i n  ac c o r d a n c e  wi th  6 . 3 . 1 . 4 .

1 5 . 5 . 2  D rai n age .    Wh e n  p r o vi d e d ,  d r ai n ag e  s h al l  b e  i n  a c c o r d ‐
a n c e  wi th  6 . 3 . 1 . 4 . 2 . 1 0 .

1 5 . 5 . 3  S e c o n d ar y C o n tai n m e n t.    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  fo r  o x i d i z e r  s o l i d s  o r  l i q u i d s  i n  a c c o r d a n c e  wi th

6 . 3 . 1 . 4 . 2 .

1 5 . 5 . 4  Ve n ti l ati o n .    Ve n ti l ati o n  s h al l  b e  p r o vi d e d  fo r  C l as s  4
o x i d i z e r s  i n  o p e n  c o n tai n e r s  i n  ac c o r d an c e  wi th  6 . 3 . 2 . 1 . 3  an d
6 . 3 . 2 . 2 . 2 .

1 5 . 5 . 5  Fi re  P ro te c ti o n  S ys te m .    An  au to m ati c  fr e  s p r i n kl e r
s ys te m  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  6 . 3 . 2 . 1 . 1 .

1 5 . 5 . 5 . 1  P o r tab l e  E x ti n gu i s h e rs .

1 5 . 5 . 5 . 1 . 1  D r y C h e m i c al  an d  C O 2  E x ti n gu i s h e rs .    T h e  p l a c e ‐
m e n t an d  u s e  o f c ar b o n  d i o x i d e  ( C O 2 )  o r  d r y c h e m i c a l  e x ti n ‐

g u i s h e r s  c o n tai n i n g  am m o n i u m  c o m p o u n d s  ( C l as s  A: B : C )  s h a l l
b e  p r o h i b i te d  i n  ar e a s  wh e r e  o x i d i z e r s  th at c a n  r e l e as e  c h l o r i n e
o r  b r o m i n e  ar e  s to r e d .



H AZ ARD O U S  M AT E RI AL S  C O D E4 0 0 - 7 8

2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  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 5 . 5 . 5 . 1 . 2  H al o n  E x ti n gu i s h e rs .    H a l o n  e x ti n g u i s h e r s  s h al l  n o t
b e  u s e d  i n  ar e a s  wh e r e  o x i d i z e r s  ar e  s to r e d .

1 5 . 5 . 5 . 1 . 3  H al o c arb o n  C l e an  Age n t E x ti n gui s h e rs .    H a l o c ar ‐
b o n  c l e an  ag e n t e x ti n gu i s h e r s  s h al l  n o t b e  u s e d  i n  a r e as  wh e r e
o x i d i z e r s  ar e  s to r e d ,  u n l e s s  th e y h ave  b e e n  te s te d  to  th e  s a ti s ‐
fac ti o n  o f th e  AH J .

1 5 . 5 . 6  E x p l o s i o n  C o n tro l .    T h e  r e q u i r e m e n ts  o f 6 . 3 . 2 . 1 . 4  s h a l l
n o t ap p l y.

1 5 . 5 . 7  E m e rge n c y an d  S tan d b y P o we r.    S ta n d b y p o we r  s h al l  b e
p r o vi d e d  wh e n  r e q u i r e d  b y 6 . 3 . 1 . 3 .

1 5 . 5 . 8  L i m i t C o n tro l s .    L i m i t c o n tr o l s  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  6 . 3 . 1 . 2 .

1 5 . 5 . 9  M o n i to ri n g/ S up e r vi s i o n .    S u p e r vi s i o n  s h a l l  b e  p r o vi ‐
d e d  i n  a c c o r d a n c e  wi th  6 . 3 . 1 . 8 .

1 5 . 5 . 1 0  Al ar m s .    A fr e  d e te c ti o n  s ys te m  s h a l l  b e  r e q u i r e d  i n
ac c o r d an c e  wi th  S e c ti o n  6 . 2  a n d  1 5 . 6 . 2  fo r  i n d o o r  u s e .

1 5 . 5 . 1 1  C l e aran c e  fro m  C o m b u s ti b l e s .    C l e ar an c e  fr o m
c o m b u s ti b l e  m ate r i al s  s h a l l  b e  i n  ac c o r d a n c e  wi th  6 . 2 . 7 . 1 .

1 5 . 5 . 1 2  Fl o o rs .    F l o o r s  wh e r e  o x i d i z e r  s o l i d s  o r  l i q u i d s  ar e
d i s p e n s e d  o r  u s e d  i n  o p e n  s ys te m s  s h al l  b e  i n  ac c o r d an c e  wi th
6 . 3 . 2 . 2 . 3 .

1 5 . 5 . 1 3  S ys te m  D e s i gn .    S ys te m  d e s i g n  s h al l  b e  i n  ac c o r d a n c e
wi th  6 . 3 . 1 . 6 .

1 5 . 5 . 1 4  L i q u i d  Tran s fe r.    L i q u i d  tr an s fe r  s h al l  b e  i n  ac c o r d ‐
an c e  wi th  6 . 3 . 1 . 7 .

1 5 . 6  I n d o o r U s e .

1 5 . 6 . 1  O p e n  S ys te m s .

1 5 . 6 . 1 . 1  Ve n ti l ati o n .    Ve n ti l ati o n  s h al l  b e  p r o vi d e d  fo r  C l as s  4
o x i d i z e r s  i n  o p e n  c o n tai n e r s  i n  a c c o r d an c e  wi th  6 . 3 . 2 . 2 . 2 .

1 5 . 6 . 1 . 2  E x p l o s i o n  C o n tro l .    T h e  r e q u i r e m e n ts  o f 6 . 3 . 2 . 1 . 4
s h a l l  n o t ap p l y.

1 5 . 6 . 1 . 3  S p i l l  C o n tro l ,  D rai n age ,  an d  C o n tai n m e n t.    S e c o n ‐
d ar y c o n ta i n m e n t s h al l  b e  p r o vi d e d  fo r  o x i d i z e r  l i q u i d s  i n
ac c o r d an c e  wi th  6 . 3 . 2 . 2 . 4 .

1 5 . 6 . 2  D e te c ti o n  S ys te m s .    A fr e  d e te c ti o n  s ys te m  s h a l l  b e
re q u i r e d  fo r  i n d o o r  u s e .

1 5 . 6 . 3  C l o s e d  S ys te m s .

1 5 . 6 . 3 . 1  Ve n ti l ati o n .    T h e  r e q u i r e m e n ts  o f 6 . 3 . 2 . 3 . 2  s h al l  n o t
ap p l y.

1 5 . 6 . 3 . 2  E x p l o s i o n  C o n tro l .    T h e  r e q u i r e m e n ts  o f 6 . 3 . 2 . 1 . 4
s h a l l  n o t ap p l y.

1 5 . 6 . 3 . 3  S p i l l  C o n tro l ,  D rai n age ,  an d  C o n tai n m e n t.    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 ta i n m e n t s h a l l  b e  p r o vi d e d  fo r
o x i d i z e r  l i q u i d s  i n  ac c o r d a n c e  wi th  6 . 3 . 2 . 3 . 3 .

1 5 . 7  O u td o o r U s e .

1 5 . 7 . 1  O p e n  S ys te m s .

1 5 . 7 . 1 . 1  L o c ati o n .    O u td o o r  u s e  an d  d i s p e n s i n g  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  6 . 3 . 3 . 1 . 1 .

1 5 . 7 . 1 . 2  S p i l l  C o n tro l ,  D rai n age ,  an d  C o n tai n m e n t.    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 ta i n m e n t s h a l l  b e  p r o vi d e d  fo r

o x i d i z e r  l i q u i d s  i n  a c c o r d a n c e  wi th  6 . 3 . 3 . 2 . 2 .

1 5 . 7 . 1 . 3  C l e aran c e  fro m  C o m b u s ti b l e s .    C l e a r an c e  fr o m
c o m b u s ti b l e  m ate r i a l s  s h a l l  b e  i n  a c c o r d a n c e  wi th  6 . 3 . 3 . 1 . 2 .

1 5 . 7 . 2  C l o s e d  S ys te m s .

1 5 . 7 . 2 . 1  L o c ati o n .    O u td o o r  u s e  an d  d i s p e n s i n g  s h al l  b e  l o c a‐
te d  i n  ac c o r d an c e  wi th  6 . 3 . 3 . 1 . 1 .

1 5 . 7 . 2 . 2  S p i l l  C o n tro l ,  D rai n age ,  an d  C o n tai n m e n t.    S p i l l
c o n tr o l  an d  s e c o n d ar y c o n ta i n m e n t s h a l l  b e  p r o vi d e d  fo r
l i q u i d s  i n  a c c o r d a n c e  wi th  6 . 3 . 3 . 3 . 2 .

1 5 . 7 . 2 . 3  C l e aran c e  fro m  C o m b u s ti b l e s .    C l e a r an c e  fr o m
c o m b u s ti b l e  m ate r i a l 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

6 . 3 . 3 . 1 . 2 .

Δ 1 5 . 8  H an d l i n g.    H an d l i n g  o f o x i d i z e r s  i n  i n d o o r  an d  o u td o o r
a r e as  s h al l  b e  i n  a c c o r d an c e  wi th  6 . 3 . 4 .

•

C h ap te r 1 6    Re s e r ve d

C h ap te r 1 7    P yro p h o ri c  S o l i d s  an d  L i q ui d s

1 7 . 1  G e n e ral .    T h e  re q u i r e m e n ts  o f th i s  c h ap te r  s h al l  a p p l y to
th e  s to r ag e ,  u s e ,  an d  h an d l i n g o f p yr o p h o r i c  s o l i d s  o r  l i q u i d s

wh e n  th e  a m o u n t o f p yr o p h o r i c  s o l i d s  o r  l i q u i d s  e x c e e d s  th e
M AQ as  s e t fo r th  i n  C h ap te r  5 .  T h e  s to r ag e ,  u s e ,  an d  h a n d l i n g
o f p yr o p h o r i c  s o l i d s  o r  l i q u i d s  i n  a n y q u an ti ty s h al l  al s o  c o m p l y

wi th  th e  r e q u i r e m e n ts  o f C h ap te r s  1  th r o u gh  4  an d  th e  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 s  5  th r o u g h  1 0 .

1 7 . 1 . 1  C o n s tr u c ti o n  Re q ui re m e n ts .    B u i l d i n g s ,  o r  p o r ti o n s
th e r e o f,  i n  wh i c h  p yr o p h o r i c  s o l i d s  o r  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  c o n s tr u c te d  i n  ac c o r d an c e  wi th  th e
b u i l d i n g  c o d e .

1 7 . 2  G e n e ral  Re q u i re m e n ts  fo r S to rage .

1 7 . 2 . 1  S p i l l  C o n tro l .    S p i l l  c o n tr o l  s h a l l  b e  p r o vi d e d  fo r  p yr o ‐
p h o r i c  l i q u i d s  i n  a c c o r d an c e  wi th  6 . 2 . 1 . 9 . 2 .

1 7 . 2 . 1 . 1 *    L i q u i d  s p i l l s  s h al l  b e  d i r e c te d  awa y fr o m  tan ks  an d
c o n tai n e r s .

1 7 . 2 . 2  D rai n age .    Wh e n  p r o vi d e d ,  d r ai n a ge  s h al l  b e  i n  ac c o r d ‐
an c e  wi th  6 . 2 . 1 . 9 . 3 . 1 1 .

1 7 . 2 . 3  S e c o n d ar y C o n tai n m e n t.    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  fo r  p yr o p h o r i c  l i q u i d s  i n  ac c o r d an c e  wi th
6 . 2 . 1 . 9 . 3 .

1 7 . 2 . 3 . 1    S e c o n d a r 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  p r e ve n t
s p i l l e d  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  p r o c e s s  ve s s e l s ,  s to r ‐

a ge  tan ks ,  a n d  c o n tai n e r s .

1 7 . 2 . 4  Ve n ti l ati o n .    Ve n ti l ati o n  s h a l l  b e  p r o vi d e d  fo r  o p e n
c o n tai n e r s  i n  a c c o r d an c e  wi th  6 . 2 . 1 . 5 .

1 7 . 2 . 5 *  Fi re  P ro te c ti o n  S ys te m s .    An  ap p r o ve d  fr e  p r o te c ti o n
s ys te m  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  6 . 2 . 1 . 1 .

1 7 . 2 . 6  E x p l o s i o n  C o n tro l .    T h e  r e q u i r e m e n ts  o f 6 . 2 . 1 . 6  s h a l l
n o t ap p l y.
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1 7 . 2 . 7  E m e rge n c y an d  S tan d b y P o we r.    S tan d b y p o we r  s h al l  b e
p r o vi d e d  wh e n  r e q u i r e d  b y 6 . 2 . 1 . 8 .

1 7 . 2 . 8  L i m i t C o n tro l s .    L i m i t c o n tr o l s  s h al l  b e  p r o vi d e d  wh e n
r e q u i r e d  b y 6 . 2 . 1 . 7 .

1 7 . 2 . 9  M o n i to ri n g/ S u p e r vi s i o n .    S u p e r vi s i o n  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  6 . 2 . 1 . 1 1 .

1 7 . 3  I n d o o r S to rage .

1 7 . 3 . 1  S to rage  C o n d i ti o n s / Ar ran ge m e n t.    S to r ag e  ar r a n ge ‐
m e n t s h al l  b e  i n  a c c o r d an c e  wi th  1 7 . 3 . 1 .

1 7 . 3 . 2  Fl o o rs .    F l o o r s  s h a l l  b e  i n  a c c o r d a n c e  wi th  6 . 2 . 1 . 1 0 .

1 7 . 3 . 3  D e tac h e d  S to rage .    T h e  r e q u i r e m e n ts  o f 6 . 2 . 2 . 2 ,  6 . 2 . 3 . 4 ,
6 . 2 . 4 . 4 ,  o r  6 . 2 . 4 . 5  s h al l  n o t a p p l y.

1 7 . 4  O u td o o r S to rage .

1 7 . 4 . 1  E x p o s u re s .    O u td o o r  s to r a ge  o f p yr o p h o r i c  s o l i d s  o r
l i q u i d s  s h al l  b e  s e p a r ate d  fr o m  e x p o s u r e  h az ar d s  i n  a c c o r d a n c e
wi th  1 7 . 4 . 1 .

1 7 . 4 . 1 . 1  C l e aran c e  fro m  C o m b u s ti b l e s .    C l e ar an c e  fr o m
c o m b u s ti b l e  m ate r i a l s  s h a l l  b e  i n  a c c o r d a n c e  wi th  6 . 2 . 7 . 1 .

1 7 . 4 . 1 . 2 *  L o c ati o n .    T h e  s e p a r ati o n  o f p yr o p h o r i c  s o l i d s  an d
l i q u i d s  fr o m  b u i l d i n g s ,  p r o p e r ty l i n e s ,  s tr e e ts ,  al l e ys ,  p u b l i c
ways ,  o r  m e an s  o f e g r e s s  to  a  p u b l i c  way s h al l  b e  twi c e  th e  s e p a‐
r ati o n  r e q u i r e d  b y N F PA 3 0  fo r  an  e q u i va l e n t vo l u m e  o f C l a s s  I -
B  fa m m a b l e  l i q u i d .

1 7 . 4 . 1 . 3  D i s tan c e  Re d u c ti o n .    A 2 - h o u r  fr e -r e s i s ti ve  wal l ,  wi th ‐
o u t o p e n i n g s  o r  p e n e tr ati o n s ,  e x te n d i n g  n o t l e s s  th a n  3 0  i n .
( 7 6 2  m m )  ab o ve  a n d  to  th e  s i d e  o f th e  s to r a ge  a r e a s h a l l  b e
p e r m i tte d  i n  l i e u  o f th e  d i s tan c e  s p e c ife d  i n  1 7 . 4 . 1 . 2 .

1 7 . 4 . 2  We ath e r P ro te c ti o n .    Wh e n  p r o vi d e d ,  we a th e r  p r o te c ‐
ti o n  s h al l  b e  i n  ac c o r d an c e  wi th  5 . 4 . 3  a n d  6 . 2 . 7 . 2 .

1 7 . 4 . 3  S p e c i al  Re q u i re m e n ts .

1 7 . 4 . 3 . 1 *  S to rage  Ar ran ge m e n t.    T h e  q u a n ti ti e s ,  ar r a n ge m e n t,
an d  s p ac i n g  fo r  p yr o p h o r i c  l i q u i d s  an d  s o l i d s  i n  ta n ks ,  p o r tab l e
ta n ks ,  an d  c o n tai n e r s  s h a l l  b e  i n  a c c o r d a n c e  wi th  N F PA 3 0  a s
re q u i r e d  fo r  C l a s s  I -B  fam m ab l e  l i q u i d s .

1 7 . 5  G e n e ral  Re q u i re m e n ts  fo r U s e .

1 7 . 5 . 1  S p i l l  C o n tro l .    S p i l l  c o n tr o l  s h a l l  b e  p r o vi d e d  fo r  p yr o ‐
p h o r i c  l i q u i d s  i n  a c c o r d an c e  wi th  6 . 3 . 1 . 4 .  S p i l l s  s h al l  b e  d i r e c ‐
te d  a way fr o m  s to r ag e  c o n tai n e r s  a n d  e q u i p m e n t.

1 7 . 5 . 2  D rai n age .    Wh e n  p r o vi d e d ,  d r ai n a ge  s h al l  b e  i n  ac c o r d ‐
an c e  wi th  6 . 3 . 1 . 4 . 2 . 1 0 .

1 7 . 5 . 3  S e c o n d ar y C o n tai n m e n t.    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  fo r  p yr o p h o r i c  s o l i d s  o r  l i q u i d s  i n  a c c o r d a n c e  wi th
6 . 3 . 1 . 4 . 2 .

1 7 . 5 . 4  Ve n ti l ati o n .    T h e  r e q u i r e m e n ts  o f 6 . 3 . 2 . 1 . 3  a n d  6 . 3 . 2 . 2 . 2
s h a l l  n o t ap p l y.

1 7 . 5 . 5  Fi re  P ro te c ti o n  S ys te m .    An  au to m ati c  fr e  s p r i n kl e r
s ys te m  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  6 . 3 . 2 . 1 . 1 .

1 7 . 5 . 6  E x p l o s i o n  C o n tro l .    T h e  r e q u i r e m e n ts  o f 6 . 3 . 2 . 1 . 4  s h a l l
n o t ap p l y.

1 7 . 5 . 7  E m e rge n c y an d  S tan d b y P o we r.    S ta n d b y p o we r  s h al l  b e
p r o vi d e d  wh e n  r e q u i r e d  b y 6 . 3 . 1 . 3 .

1 7 . 5 . 8  L i m i t C o n tro l s .    L i m i t c o n tr o l s  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  6 . 3 . 1 . 2 .

1 7 . 5 . 9  M o n i to ri n g/ S u p e r vi s i o n .    S u p e r vi s i o n  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  6 . 3 . 1 . 8 .

1 7 . 5 . 1 0  C l e aran c e  fro m  C o m b u s ti b l e s .    C l e ar an c e  fr o m
c o m b u s ti b l e  m ate r i a l s  s h a l l  b e  i n  a c c o r d a n c e  wi th  6 . 2 . 7 . 1 .

1 7 . 5 . 1 1  Fl o o rs .    F l o o r s  wh e r e  p yr o p h o r i c  s o l i d s  o r  l i q u i d s  a r e
d i s p e n s e d  o r  u s e d  i n  o p e n  s ys te m s  s h al l  b e  i n  ac c o r d an c e  wi th

6 . 3 . 2 . 2 . 3 .

1 7 . 5 . 1 2  S ys te m  D e s i gn .    S ys te m  d e s i g n  s h al l  b e  i n  a c c o r d a n c e
wi th  6 . 3 . 1 . 6 .

1 7 . 5 . 1 3  L i q u i d  Tran s fe r.    L i q u i d  tr an s fe r  s h a l l  b e  i n  a c c o r d ‐
a n c e  wi th  6 . 3 . 1 . 7 .

1 7 . 6  I n d o o r U s e .

1 7 . 6 . 1  O p e n  S ys te m s .

1 7 . 6 . 1 . 1  Ve n ti l ati o n .    T h e  r e q u i r e m e n ts  o f 6 . 3 . 2 . 2 . 2  s h al l  n o t
a p p l y.

1 7 . 6 . 1 . 2  E x p l o s i o n  C o n tro l .    T h e  r e q u i r e m e n ts  o f 6 . 3 . 2 . 1 . 4
s h a l l  n o t a p p l y.

1 7 . 6 . 1 . 3 *  S p i l l  C o n tro l ,  D rai n age ,  an d  C o n tai n m e n t.    S e c o n ‐
d ar y c o n tai n m e n t fo r  a r e as  u s e d  to  c o n ta i n  p yr o p h o r i c  l i q u i d s

s h a l l  b e  d e s i gn e d  to  s e p ar a te  o r  d r a i n  s p i l l e d  l i q u i d s  fr o m  th e
ar e a c o n ta i n i n g tan ks  a n d  c o n tai n e r s .

1 7 . 6 . 2  C l o s e d  S ys te m s .

1 7 . 6 . 2 . 1  Ve n ti l ati o n .    T h e  r e q u i r e m e n ts  o f 6 . 3 . 2 . 2 . 2  s h al l  n o t
ap p l y.

1 7 . 6 . 2 . 2  E x p l o s i o n  C o n tro l .    T h e  r e q u i r e m e n ts  o f 6 . 3 . 3 . 2 . 2
s h a l l  n o t ap p l y.

1 7 . 6 . 2 . 3  S p i l l  C o n tro l ,  D rai n age ,  an d  C o n tai n m e n t.    S p i l l
c o n tr o l  an d  s e c o n d ar y c o n ta i n m e n t s h al l  b e  p r o vi d e d  fo r  p yr o ‐

p h o r i c  l i q u i d s  i n  a c c o r d a n c e  wi th  6 . 3 . 2 . 3 . 3 .

1 7 . 6 . 2 . 3 . 1 *    S e c o n d ar y c o n ta i n m e n t fo r  a r e as  u s e d  to  c o n tai n
p yr o p h o r i c  l i q u i d s  s h al l  b e  d e s i gn e d  to  s e p ar ate  o r  d r ai n  s p i l ‐

l e d  l i q u i d s  fr o m  th e  ar e a  c o n tai n i n g  tan ks  an d  c o n ta i n e r s .

1 7 . 7  O u td o o r U s e .

1 7 . 7 . 1  O p e n  S ys te m s .

1 7 . 7 . 1 . 1  L o c ati o n .    O u td o o r  u s e  an d  d i s p e n s i n g  s h al l  b e  l o c a‐
te d  i n  ac c o r d an c e  wi th  6 . 3 . 3 . 1 . 1 .

1 7 . 7 . 1 . 2 *  S p i l l  C o n tro l ,  D rai n age ,  an d  C o n tai n m e n t.    S e c o n ‐
d ar y c o n ta i n m e n t fo r  a r e as  u s e d  to  c o n ta i n  p yr o p h o r i c  l i q u i d s
s h a l l  b e  d e s i gn e d  to  s e p ar a te  o r  d r a i n  s p i l l e d  l i q u i d s  fr o m  th e

a r e a c o n ta i n i n g  ta n ks  an d  c o n tai n e r s .

1 7 . 7 . 1 . 3  C l e aran c e  fro m  C o m b u s ti b l e s .    C l e a r an c e  fr o m
c o m b u s ti b l e  m ate r i al s  s h a l l  b e  i n  ac c o r d a n c e  wi th  6 . 3 . 3 . 1 . 2 .

1 7 . 7 . 2  C l o s e d  S ys te m s .

1 7 . 7 . 2 . 1  L o c ati o n .    O u td o o r  u s e  an d  d i s p e n s i n g  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  6 . 3 . 3 . 1 . 1 .

1 7 . 7 . 2 . 2  S p i l l  C o n tro l ,  D rai n age ,  an d  C o n tai n m e n t.    S p i l l
c o n tr o l  a n d  s e c o n d ar y c o n tai n m e n t s h al l  b e  p r o vi d e d  fo r  p yr o ‐

p h o r i c  l i q u i d s  i n  a c c o r d an c e  wi th  6 . 3 . 3 . 3 . 2 .
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1 7 . 7 . 2 . 2 . 1 *    S e c o n d ar y c o n ta i n m e n t fo r  ar e a s  u s e d  to  c o n tai n
p yr o p h o r i c  l i q u i d s  s h al l  b e  d e s i gn e d  to  s e p ar a te  o r  d r ai n  s p i l ‐
l e d  l i q u i d s  fr o m  th e  ar e a  c o n tai n i n g  tan ks  an d  c o n ta i n e r s .

1 7 . 7 . 2 . 3  C l e aran c e  fro m  C o m b u s ti b l e s .    C l e a r an c e  fr o m
c o m b u s ti b l e  m ate r i a l 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
6 . 3 . 3 . 1 . 2 .

Δ 1 7 . 8  H an d l i n g.    H an d l i n g  o f p yr o p h o r i c  l i q u i d s  i n  i n d o o r  an d
o u td o o r  ar e a s  s h a l l  b e  i n  ac c o r d a n c e  wi th  6 . 3 . 4 .

•

C h ap te r 1 8    To x i c  o r H i gh l y To x i c  S o l i d s  an d  L i q u i d s

1 8 . 1  G e n e ral .    T h 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  a p p l y to
th e  s to r ag e ,  u s e ,  a n d  h an d l i n g o f to x i c  o r  h i g h l y to x i c  s o l i d s  o r

l i q u i d s  wh e n  th e  am o u n t o f to x i c  o r  h i g h l y to x i c  s o l i d s  o r
l i q u i d s  e x c e e d s  th e  M AQ as  s e t fo r th  i n  C h ap te r  5 .  T h e  s to r ag e ,

u s e ,  an d  h a n d l i n g o f to x i c  o r  h i g h l y to x i c  s o l i d s  o r  l i q u i d s  i n
a n y q u a n ti ty s h a l l  a l s o  c o m p l y wi th  th e  r e q u i r e m e n ts  o f C h a p ‐

te r s  1  th r o u g h  4  an d  th e  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 s  5
th r o u g h  1 0 .

1 8 . 1 . 1  C o n s tr u c ti o n  Re q ui re m e n ts .    B u i l d i n g s ,  o r  p o r ti o n s
th e r e o f,  i n  wh i c h  to x i c  o r  h i g h l y to x i c  s o l i d s  o r  l i q u i d s  a r e

s to r e d ,  h an d l e d ,  o r  u s e d  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  th e  b u i l d i n g c o d e .

1 8 . 2  G e n e ral  Re q u i re m e n ts  fo r S to rage .

1 8 . 2 . 1  S p i l l  C o n tro l .    S p i l l  c o n tr o l  s h al l  b e  p r o vi d e d  fo r  to x i c
o r  h i gh l y to x i c  l i q u i d s  i n  a c c o r d an c e  wi th  6 . 2 . 1 . 9 . 2 .

1 8 . 2 . 2  D rai n age .    Wh e n  p r o vi d e d ,  d r ai n a ge  s h al l  b e  i n  ac c o r d ‐
a n c e  wi th  6 . 2 . 1 . 9 . 3 . 1 1 .

1 8 . 2 . 3  S e c o n d ar y C o n tai n m e n t.    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 ro vi d e d  fo r  to x i c  o r  h i gh l y to x i c  s o l i d s  o r  l i q u i d s  i n  ac c o r d ‐

an c e  wi th  6 . 2 . 1 . 9 . 3 .

1 8 . 2 . 4  Ve n ti l ati o n .    Ve n ti l ati o n  s h a l l  b e  p r o vi d e d  fo r  o p e n
c o n tai n e r s  o f h i gh l y to x i c  s o l i d s  o r  l i q u i d s  i n  a c c o r d a n c e  wi th

6 . 2 . 1 . 5 .

1 8 . 2 . 5  Tre atm e n t S ys te m s .    T h e  s to r ag e  a r e a fo r  h i g h l y to x i c
l i q u i d s  th at l i b e r ate  h i g h l y to x i c  vap o r s  i n  th e  e ve n t o f a s p i l l  o r
o th e r ac c i d e n ta l  d i s c h ar g e  s h al l  n o t b e  l o c a te d  o u ts i d e  o f a

b u i l d i n g  u n l e s s  e ffe c ti ve  c o l l e c ti o n  an d  tr e atm e n t s ys te m s  a r e
p r o vi d e d .

1 8 . 2 . 5 . 1    T h e  tr e a tm e n t s ys te m  s h a l l  c o m p l y wi th  2 1 . 3 . 9 . 3  fo r
h i gh l y to x i c  g as e s .

1 8 . 2 . 6  Fi re  P ro te c ti o n  S ys te m s .    An  au to m ati c  fr e  s p r i n kl e r
s ys te m  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  6 . 2 . 1 . 1 .

1 8 . 2 . 7  E x p l o s i o n  C o n tro l .    T h e  r e q u i r e m e n ts  o f 6 . 2 . 1 . 6  s h a l l
n o t ap p l y.

1 8 . 2 . 8  E m e rge n c y an d  S tan d b y P o we r.    S ta n d b y p o we r  s h al l  b e
p r o vi d e d  wh e n  r e q u i r e d  b y 6 . 2 . 1 . 8 .

1 8 . 2 . 9  L i m i t C o n tro l s .    L i m i t c o n tr o l s  s h al l  b e  p r o vi d e d  wh e n
r e q u i r e d  b y 6 . 2 . 1 . 7 .

1 8 . 2 . 1 0  M o n i to ri n g/ S u p e r vi s i o n .    S u p e r vi s i 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  6 . 2 . 1 . 1 1 .

1 8 . 3  I n d o o r S to rage .

1 8 . 3 . 1  Fl o o rs .    F l o o r s  s h al l  b e  i n  a c c o r d an c e  wi th  6 . 2 . 1 . 1 0 .

1 8 . 3 . 2  D e tac h e d  S to rage .    T h e  r e q u i r e m e n ts  o f 6 . 2 . 2 . 2  s h a l l
n o t ap p l y.

1 8 . 3 . 3  S p e c i al  Re q u i re m e n ts .

1 8 . 3 . 3 . 1    H i gh l y to x i c  s o l i d s  an d  l i q u i d s  n o t s to r e d  i n  ap p r o ve d
h a z a r d o u s  m ate r i al s  s to r a ge  c ab i n e ts  s h al l  b e  i s o l a te d  fr o m
o th e r  h az ar d o u s  m ate r i a l s  s to r ag e  b y a 1 -h o u r-r ate d  fr e  b ar r i e r.

1 8 . 4  O u td o o r S to rage .

1 8 . 4 . 1  E x p o s ure s .    O u td o o r  s to r ag e  o f to x i c  o r  h i g h l y to x i c
s o l i d s  o r  l i q u i d s  s h a l l  b e  s e p ar a te d  fr o m  e x p o s u r e  h az ar d s  i n

ac c o r d an c e  wi th  1 8 . 4 . 1 .

1 8 . 4 . 1 . 1  C l e aran c e  fro m  C o m b u s ti b l e s .    C l e a r an c e  fr o m
c o m b u s ti b l e  m ate r i a l s  s h a l l  b e  i n  a c c o r d a n c e  wi th  6 . 2 . 7 . 1 .

1 8 . 4 . 1 . 2  L o c ati o n .    O u td o o r s  s to r ag e  o f to x i c  o r  h i gh l y to x i c
s o l i d s  o r  l i q u i d s  s h al l  n o t b e  wi th i n  2 0  ft ( 6 . 1  m )  o f p r o p e r ty

l i n e s ,  s tr e e ts ,  a l l e ys ,  p u b l i c  ways ,  m e an s  o f e g r e s s  to  a  p u b l i c
way,  o r  b u i l d i n g s  n o t u s e d  e x c l u s i ve l y fo r  th e  s to r ag e ,  d i s tr i b u ‐

ti o n ,  o r  m a n u fac tu r i n g  o f s u c h  m a te r i al ,  e x c e p t a s  p r o vi d e d  i n
1 8 . 4 . 1 . 3 .

1 8 . 4 . 1 . 3  D i s tan c e  Re d u c ti o n .    A 2 -h o u r  fr e –r e s i s ti ve  wal l ,  wi th ‐
o u t o p e n i n g s  o r  p e n e tr a ti o n s ,  e x te n d i n g  n o t l e s s  th a n  3 0  i n .
( 7 6 2  m m )  ab o ve  a n d  to  th e  s i d e  o f th e  s to r a ge  a r e a s h a l l  b e

p e r m i tte d  i n  l i e u  o f th e  d i s tan c e  s p e c ife d  i n  1 8 . 4 . 1 . 2 .

1 8 . 4 . 2  We ath e r P ro te c ti o n .    Wh e r e  p r o vi d e d ,  we ath e r  p r o te c ‐
ti o n  s h al l  b e  i n  ac c o r d an c e  wi th  5 . 4 . 3  a n d  6 . 2 . 7 . 2 .

1 8 . 4 . 3  S p e c i al  Re q u i re m e n ts .

1 8 . 4 . 3 . 1  Fi re - E x ti n gu i s h i n g S ys te m s .    T h e  o u td o o r  s to r a ge
ar e a fo r  h i gh l y to x i c  s o l i d s  an d  l i q u i d s  s h al l  c o n s i s t o f fr e -

r e s i s ti ve  c o n tai n e r s  o r  s h al l  c o m p l y wi th  o n e  o f th e  fo l l o wi n g :

( 1 ) T h e  s to r a ge  ar e a  s h a l l  b e  p r o te c te d  b y a n  a u to m a ti c ,
o p e n  h e ad ,  d e l u ge  fr e  s p r i n kl e r  s ys te m  i n  a c c o r d a n c e
wi th  N F PA 1 3 .

( 2 ) S to r ag e  s h a l l  b e  l o c a te d  u n d e r  a n o n c o m b u s ti b l e  we ath e r
p r o te c ti o n  s tr u c tu r e  i n  ac c o r d an c e  wi th  1 8 . 4 . 2 ,  wi th  th e
c a n o p i e d  ar e a  p r o te c te d  b y an  au to m ati c  fr e  s p r i n kl e r

s ys te m  i n  a c c o r d a n c e  wi th  N F PA 1 3 .

1 8 . 4 . 3 . 2  S to rage  Ar ran ge m e n t.

1 8 . 4 . 3 . 2 . 1  P i l e  S i z e  L i m i t.    H i g h l y to x i c  s o l i d s  an d  l i q u i d s
s to r e d  o u td o o r s  s h a l l  b e  s e p a r ate d  i n to  p i l e s ,  e ac h  n o t l ar g e r

th an  2 5 0 0  ft3  ( 7 0 . 8  m 3 ) .

1 8 . 4 . 3 . 2 . 2  Ai s l e s .    Ai s l e  wi d th s  b e twe e n  p i l e s  s h a l l  n o t b e  l e s s
th an  o n e -h al f th e  h e i gh t o f th e  p i l e  o r  1 0  ft ( 3  m ) ,  wh i c h e ve r  i s

gr e a te r.

1 8 . 4 . 3 . 3  Tre atm e n t S ys te m .

1 8 . 4 . 3 . 3 . 1    T h e  s to r a ge  a r e a fo r  h i g h l y to x i c  l i q u i d s  th at l i b e r ‐
ate  h i g h l y to x i c  vap o r s  i n  th e  e ve n t o f a  s p i l l  o r  o th e r  a c c i d e n tal
d i s c h ar g e  s h al l  n o t b e  l o c a te d  o u ts i d e  o f a b u i l d i n g  u n l e s s

e ffe c ti ve  c o l l e c ti o n  an d  tr e atm e n t s ys te m s  a r e  p r o vi d e d .

1 8 . 4 . 3 . 3 . 2    T h e  tr e atm e n t s ys te m  s h a l l  c o m p l y wi th  th e  d e s i g n
r e q u i r e m e n ts  o f C h ap te r  2 1  fo r  h i g h l y to x i c  ga s e s .

1 8 . 5  G e n e ral  Re q u i re m e n ts  fo r U s e .

1 8 . 5 . 1  S p i l l  C o n tro l .    S p i l l  c o n tr o l  s h al l  b e  p r o vi d e d  fo r  to x i c
o r  h i g h l y to x i c  l i q u i d s  i n  a c c o r d an c e  wi th  6 . 3 . 1 . 4 .
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1 8 . 5 . 2  D rai n age .    Wh e n  p r o vi d e d ,  d r ai n a ge  s h al l  b e  i n  ac c o r d ‐
an c e  wi th  6 . 3 . 1 . 4 . 2 . 1 0 .

1 8 . 5 . 3  S e c o n d ar y C o n tai n m e n t.    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  fo r  to x i c  o r  h i g h l y to x i c  s o l i d s  o r  l i q u i d s  i n  a c c o r d ‐
an c e  wi th  6 . 3 . 1 . 4 . 2 .

1 8 . 5 . 4  Ve n ti l ati o n .    Ve n ti l ati o n  s h a l l  b e  p r o vi d e d  fo r  o p e n
c o n tai n e r s  o f h i gh l y to x i c  s o l i d s  o r  l i q u i d s  i n  a c c o r d a n c e  wi th
6 . 3 . 2 . 1 . 3  a n d  6 . 3 . 2 . 2 . 2 .

1 8 . 5 . 5  Tre atm e n t S ys te m s .    E x h a u s t s c r u b b e r s  o r  o th e r  s ys te m s
fo r  p r o c e s s i n g  vap o r s  o f h i gh l y to x i c  l i q u i d s  s h al l  b e  p r o vi d e d
wh e r e  a  s p i l l  o r  a c c i d e n tal  r e l e a s e  o f s u c h  l i q u i d s  c a n  b e  e x p e c ‐
te d  to  r e l e a s e  h i gh l y to x i c  vap o r s  a t n o r m al  te m p e r a tu r e  an d
p r e s s u r e .  Tr e atm e n t s ys te m s  a n d  o th e r  p r o c e s s i n g s ys te m 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  th e  m e c h a n i c al  c o d e  a d o p te d
b y th e  j u r i s d i c ti o n .

1 8 . 5 . 5 . 1    T h e  tr e a tm e n t s ys te m  s h al l  c o m p l y wi th  th e  d e s i gn
r e q u i r e m e n ts  o f C h ap te r  2 1  fo r  h i gh l y to x i c  g as e s .

1 8 . 5 . 6  Fi re  P ro te c ti o n  S ys te m .    An  au to m ati c  fr e  s p r i n kl e r
s ys te m  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  6 . 3 . 2 . 1 . 1 .

1 8 . 5 . 7  E x p l o s i o n  C o n tro l .    T h e  r e q u i r e m e n ts  o f 6 . 3 . 2 . 1 . 4  s h a l l
n o t ap p l y.

1 8 . 5 . 8  E m e rge n c y an d  S tan d b y P o we r.    S tan d b y p o we r  s h al l  b e
p r o vi d e d  wh e n  r e q u i r e d  b y 6 . 3 . 1 . 3 .

1 8 . 5 . 9  L i m i t C o n tro l s .    L i m i t c o n tr o l s  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  6 . 3 . 1 . 2 .

1 8 . 5 . 1 0  M o n i to ri n g/ S u p e r vi s i o n .    S u p e r vi s i 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  6 . 3 . 1 . 8 .

1 8 . 5 . 1 1  C l e aran c e  fro m  C o m b u s ti b l e s .    C l e ar an c e  fr o m
c o m b u s ti b l e  m ate r i a l s  s h a l l  b e  i n  a c c o r d a n c e  wi th  6 . 2 . 7 . 1 .

1 8 . 5 . 1 2  Fl o o rs .    F l o o r s  wh e r e  to x i c  o r  h i g h l y to x i c  s o l i d s  o r
l i q u i d s  ar e  d i s p e n s e d  o r  u s e d  i n  o p e n  s ys te m s  s h al l  b e  i n
ac c o r d an c e  wi th  6 . 3 . 2 . 2 . 3 .

1 8 . 5 . 1 3  S ys te m  D e s i gn .    S ys te m  d e s i g n  s h al l  b e  i n  a c c o r d a n c e
wi th  6 . 3 . 1 . 6 .

1 8 . 5 . 1 4  L i q u i d  Tran s fe r.    L i q u i d  tr an s fe r  s h a l l  b e  i n  a c c o r d ‐
an c e  wi th  6 . 3 . 1 . 7 .

1 8 . 6  I n d o o r U s e .

1 8 . 6 . 1  O p e n  S ys te m s .

1 8 . 6 . 1 . 1  Ve n ti l ati o n .    Ve n ti l ati 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  6 . 3 . 2 . 3 . 2 .

1 8 . 6 . 1 . 2  E x p l o s i o n  C o n tro l .    T h e  r e q u i r e m e n ts  o f 6 . 3 . 2 . 1 . 4
s h a l l  n o t a p p l y.

1 8 . 6 . 1 . 3  S p i l l  C o n tro l ,  D rai n age ,  an d  C o n tai n m e n t.    S e c o n ‐
d ar y c o n tai n m e n t s h al l  b e  p r o vi d e d  fo r  to x i c  o r  h i gh l y to x i c
l i q u i d s  i n  ac c o r d a n c e  wi th  6 . 3 . 2 . 2 . 4 .

1 8 . 6 . 2  C l o s e d  S ys te m s .

1 8 . 6 . 2 . 1  Ve n ti l ati o n .    Ve n ti l ati 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  6 . 3 . 2 . 3 . 2 .

1 8 . 6 . 2 . 2  E x p l o s i o n  C o n tro l .    T h e  r e q u i r e m e n ts  o f 6 . 3 . 2 . 1 . 4
s h a l l  n o t a p p l y.

1 8 . 6 . 2 . 3  S p i l l  C o n tro l ,  D rai n age ,  an d  C o n tai n m e n t.    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 al l  b e  p r o vi d e d  fo r  to x i c

o r  h i gh l y to x i c  l i q u i d s  i n  ac c o r d an c e  wi th  6 . 3 . 2 . 3 . 3 .

1 8 . 7  O u td o o r U s e .

1 8 . 7 . 1  O p e n  S ys te m s .

1 8 . 7 . 1 . 1  L o c ati o n .    O u td o o r  u s e  an d  d i s p e n s i n g  s h al l  b e  l o c a‐
te d  i n  ac c o r d an c e  wi th  6 . 3 . 3 . 1 . 1 .

1 8 . 7 . 1 . 2  S p i l l  C o n tro l ,  D rai n age ,  an d  C o n tai n m e n t.    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 ta i n m e n t s h a l l  b e  p r o vi d e d  fo r  to x i c

o r  h i g h l y to x i c  l i q u i d s  i n  a c c o r d an c e  wi th  6 . 3 . 3 . 2 . 2 .

1 8 . 7 . 1 . 3  C l e aran c e  fro m  C o m b u s ti b l e s .    C l e a r an c e  fr o m
c o m b u s ti b l e  m ate r i al s  s h a l l  b e  i n  ac c o r d a n c e  wi th  6 . 3 . 3 . 1 . 2 .

1 8 . 7 . 2  C l o s e d  S ys te m s .

1 8 . 7 . 2 . 1  L o c ati o n .    O u td o o r  u s e  an d  d i s p e n s i n g  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  6 . 3 . 3 . 1 . 1 .

1 8 . 7 . 2 . 2  S p i l l  C o n tro l ,  D rai n age ,  an d  C o n tai n m e n t.    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 ta i n m e n t s h al l  b e  p r o vi d e d  fo r  to x i c
o r  h i g h l y to x i c  l i q u i d s  i n  a c c o r d an c e  wi th  6 . 3 . 3 . 3 . 2 .

1 8 . 7 . 2 . 3  C l e aran c e  fro m  C o m b u s ti b l e s .    C l e a r an c e  fr o m
c o m b u s ti b 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  6 . 3 . 3 . 1 . 2 .

Δ 1 8 . 8  H an d l i n g.    H a n d l i n g  o f to x i c  o r  h i gh l y to x i c  s o l i d s  o r
l i q u i d s  i n  i n d o o r  an d  o u td o o r  a r e as  s h al l  b e  i n  a c c o r d an c e  wi th

6 . 3 . 4 .
•

C h ap te r 1 9    U n s tab l e  ( Re ac ti ve )  S o l i d s  an d  L i q ui d s

1 9 . 1  G e n e ral .    T h 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  a p p l y to
th e  s to r ag e ,  u s e ,  an d  h a n d l i n g o f u n s ta b l e  ( r e a c ti ve )  s o l i d s  o r

l i q u i d s  wh e n  th e  a m o u n t o f u n s tab l e  ( r e a c ti ve )  s o l i d s  o r  l i q u i d s
e x c e e d s  th e  M AQ as  s e t fo r th  i n  C h a p te r  5 .  T h e  s to r ag e ,  u s e ,
a n d  h an d l i n g o f u n s tab l e  ( r e a c ti ve )  s o l i d s  o r  l i q u i d s  i n  a n y

q u an ti ty s h al l  a l s o  c o m p l y wi th  th e  r e q u i r e m e n ts  o f C h a p te r s  1
th r o u gh  4  an d  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 ap te r s  5
th r o u gh  1 0 .

1 9 . 1 . 1  C o n s tr u c ti o n  Re q ui re m e n ts .    B u i l d i n g s ,  o r  p o r ti o n s
th e r e o f,  i n  wh i c h  u n s ta b l e  ( r e ac ti ve )  s o l i d s  o r  l i q u i d s  ar e

s to r e d ,  h an d l e d ,  o r  u s e d  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  th e  b u i l d i n g c o d e .

1 9 . 2  G e n e ral  Re q u i re m e n ts  fo r S to rage .

1 9 . 2 . 1  S p i l l  C o n tro l .    S p i l l  c o n tr o l  s h al l  b e  p r o vi d e d  fo r  u n s ta‐
b l e  ( r e ac ti ve )  l i q u i d s  i n  ac c o r d a n c e  wi th  6 . 2 . 1 . 9 . 2 .

1 9 . 2 . 2  D rai n age .    Wh e n  p r o vi d e d ,  d r ai n ag e  s h al l  b e  i n  a c c o r d ‐
a n c e  wi th  6 . 2 . 1 . 9 . 3 . 1 1 .

1 9 . 2 . 3  S e c o n d ar y C o n tai n m e n t.    S e c o n d ar y c o n ta i n m e n t s h a l l
b e  p r o vi d e d  fo r  u n s ta b l e  ( r e ac ti ve )  s o l i d s  o r  l i q u i d s  i n  ac c o r d ‐
a n c e  wi th  6 . 2 . 1 . 9 . 3 .

1 9 . 2 . 4  Ve n ti l ati o n .    T h e  r e q u i r e m e n ts  o f 6 . 2 . 1 . 5  s h al l  n o t
a p p l y.

1 9 . 2 . 5  Fi re  P ro te c ti o n  S ys te m s .    An  au to m ati c  fr e  s p r i n kl e r
s ys te m  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  6 . 2 . 1 . 1 .

1 9 . 2 . 6  E x p l o s i o n  C o n tro l .    E x p l o s i o n  c o n tr o l  s h al l  b e  p r o vi ‐
d e d  fo r  C l as s  3  o r  4  u n s tab l e  ( r e ac ti ve )  s o l i d s  o r  l i q u i d s  wh e n

r e q u i re d  b y 6 . 2 . 1 . 6 .
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1 9 . 2 . 7  E m e rge n c y an d  S tan d b y P o we r.    S tan d b y p o we r  s h al l  b e
p r o vi d e d  wh e n  r e q u i r e d  b y 6 . 2 . 1 . 8 .

1 9 . 2 . 8  L i m i t C o n tro l s .    L i m i t c o n tr o l s  s h al l  b e  p r o vi d e d  wh e n
r e q u i r e d  b y 6 . 2 . 1 . 7 .

1 9 . 2 . 9  M o n i to ri n g/ S u p e r vi s i o n .    S u p e r vi s i o n  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  6 . 2 . 1 . 1 1 .

1 9 . 2 . 1 0  S p e c i al  Re q u i re m e n ts .    U n s tab l e  ( r e ac ti ve )  m a te r i al s
th a t ar e  r e q u i r e d  to  b e  s to r e d  u n d e r  r e fr i g e r ati o n  to  p r e ve n t a
h az ar d o u s  r e ac ti o n  s h a l l  b e  s to r e d  u n d e r  r e fr i ge r a ti o n  i n
ac c o r d an c e  wi th  th e  m an u fa c tu r e r ’ s  r e c o m m e n d a ti o n s .

1 9 . 3  I n d o o r S to rage .

1 9 . 3 . 1  Fl o o rs .    F l o o r s  s h al l  b e  i n  a c c o r d an c e  wi th  6 . 2 . 1 . 1 0 .

1 9 . 3 . 2  D e tac h e d  S to rage .    D e tac h e d  s to r ag e  s h al l  b e  p r o vi d e d
fo r  C l a s s  2 ,  3 ,  o r  4  u n s tab l e  ( r e a c ti ve )  s o l i d s  o r  l i q u i d s  wh e n
r e q u i r e d  b y 6 . 2 . 2 . 2 ,  6 . 2 . 3 . 4 ,  6 . 2 . 4 . 4 ,  o r  6 . 2 . 4 . 5 .

1 9 . 3 . 3  S p e c i al  Re q u i re m e n ts .    U n s tab l e  ( r e ac ti ve )  m a te r i al s
th a t ar e  r e q u i r e d  to  b e  s to r e d  u n d e r  r e fr i g e r ati o n  to  p r e ve n t a
h az ar d o u s  r e ac ti o n  s h a l l  b e  s to r e d  u n d e r  r e fr i ge r a ti o n  i n
ac c o r d an c e  wi th  th e  m an u fa c tu r e r ’ s  r e c o m m e n d a ti o n s .

1 9 . 4  O u td o o r S to rage .

1 9 . 4 . 1  E x p o s ure s .    O u td o o r  s to r ag e  o f u n s ta b l e  ( r e ac ti ve )
s o l i d s  o r  l i q u i d s  s h a l l  b e  s e p a r ate d  fr o m  e x p o s u r e  h a z a r d s  i n
ac c o r d an c e  wi th  1 9 . 4 . 1 .

1 9 . 4 . 1 . 1  C l e aran c e  fro m  C o m b u s ti b l e s .    C l e a r an c e  fr o m
c o m b u s ti b l e  m ate r i a l s  s h a l l  b e  i n  a c c o r d a n c e  wi th  6 . 2 . 7 . 1 .

1 9 . 4 . 1 . 2  L o c ati o n .

1 9 . 4 . 1 . 2 . 1  N o n d efagrati n g M ate ri al .    O u td o o r  s to r ag e  o f
( C l as s  1  o r  2 )  ( n o n d efag r ati n g )  u n s tab l e  ( r e ac ti ve )  s o l i d s  o r
l i q u i d s  s h al l  n o t b e  wi th i n  2 0  ft ( 6 . 1  m )  o f p r o p e r ty l i n e s ,
s tr e e ts ,  al l e ys ,  p u b l i c  wa ys ,  m e an s  o f e gr e s s  to  a p u b l i c  way,  o r
b u i l d i n g s  n o t u s e d  e x c l u s i ve l y fo r  th e  s to r ag e ,  d i s tr i b u ti o n ,  o r
m a n u fac tu r i n g  o f s u c h  m ate r i al ,  e x c e p t as  p r o vi d e d  i n  1 9 . 4 . 1 . 3 .

1 9 . 4 . 1 . 2 . 2  D efagrati n g M ate ri al .    T h e  o u td o o r  s to r ag e  ar e a  fo r
( C l as s  3  n o n d e to n a b l e )  u n s ta b l e  ( r e ac ti ve )  s o l i d s  an d  l i q u i d s
( th a t c a n  d efag r ate )  s h al l  n o t b e  wi th i n  7 5  ft ( 2 3  m )  o f b u i l d ‐
i n g s ,  p r o p e r ty l i n e s ,  s tr e e ts ,  a l l e ys ,  p u b l i c  ways ,  o r  m e an s  o f
e gr e s s  to  a p u b l i c  wa y.

1 9 . 4 . 1 . 2 . 3  D e to n ab l e  M ate ri al .    O u td o o r  s to r ag e  o f C l a s s  3
d e to n a b l e  o r  C l as s  4  u n s tab l e  ( r e a c ti ve )  s o l i d s  an d  l i q u i d s  s h a l l
b e  l o c ate 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 4 9 5
fo r  D i vi s i o n  1 . 1  E x p l o s i ve  M ate r i a l s .

1 9 . 4 . 1 . 3  D i s tan c e  Re d u c ti o n .    A 2 -h o u r  fr e -r e s i s ti ve  wal l ,  wi th ‐
o u t o p e n i n g s  o r  p e n e tr ati o n s ,  e x te n d i n g n o t l e s s  th an  3 0  i n .
( 7 6 2  m m )  ab o ve  an d  to  th e  s i d e  o f th e  s to r a ge  ar e a s h a l l  b e
p e r m i tte d  i n  l i e u  o f th e  d i s ta n c e  s p e c ife d  i n  1 9 . 4 . 1 . 2 . 1 .

1 9 . 4 . 1 . 3 . 1  N o n d efagrati n g M ate ri al s .    A 2 -h o u r  fr e -r e s i s ti ve
wal l ,  wi th o u t o p e n i n g s  o r  p e n e tr ati o n s ,  e x te n d i n g n o t l e s s  th a n
3 0  i n .  ( 7 6 2  m m )  ab o ve  a n d  to  th e  s i d e  o f th e  s to r ag e  ar e a  s h a l l
b e  p e r m i tte d  i n  l i e u  o f th e  d i s ta n c e  s p e c ife d  i n  1 9 . 4 . 1 . 2 . 1  fo r
( C l as s  1  an d  C l a s s  2 )  ( n o n d efag r ati n g )  m a te r i al s .

1 9 . 4 . 2  We ath e r P ro te c ti o n .    Wh e n  p r o vi d e d ,  we a th e r  p r o te c ‐
ti o n  s h al l  b e  i n  ac c o r d an c e  wi th  5 . 4 . 3  a n d  6 . 2 . 7 . 2 .

1 9 . 4 . 3  S p e c i al  Re q u i re m e n ts .    U n s tab l e  ( r e ac ti ve )  m a te r i al s
th a t ar e  r e q u i r e d  to  b e  s to r e d  u n d e r  r e fr i g e r ati o n  to  p r e ve n t a

h az ar d o u s  r e ac ti o n  s h a l l  b e  s to r e d  u n d e r  r e fr i ge r a ti o n  i n
a c c o r d an c e  wi th  th e  m an u fa c tu r e r ’ s  r e c o m m e n d a ti o n s .

1 9 . 4 . 3 . 1  S to rage  Ar ran ge m e n t.

1 9 . 4 . 3 . 1 . 1  P i l e  S i z e  L i m i t.    U n s ta b l e  ( r e a c ti ve )  s o l i d s  an d
l i q u i d s  s to r e d  o u td o o r s  s h a l l  b e  s e p ar a te d  i n to  p i l e s ,  e ac h  n o t

l ar g e r  th a n  1 0 0 0  ft3  ( 2 8 . 3  m 3 ) .

1 9 . 4 . 3 . 1 . 2  Ai s l e s .    Ai s l e  wi d th s  b e twe e n  p i l e s  s h a l l  n o t b e  l e s s
th an  o n e -h al f th e  h e i gh t o f th e  p i l e  o r  1 0  ft ( 3  m ) ,  wh i c h e ve r  i s

gr e a te r.

1 9 . 5  G e n e ral  Re q u i re m e n ts  fo r U s e .

1 9 . 5 . 1  S p i l l  C o n tro l .    S p i l l  c o n tr o l  s h al l  b e  p r o vi d e d  fo r  u n s ta‐
b l e  ( r e ac ti ve )  l i q u i d s  i n  a c c o rd a n c e  wi th  6 . 3 . 1 . 4 .

1 9 . 5 . 2  D rai n age .    Wh e n  p r o vi d e d ,  d r ai n a ge  s h al l  b e  i n  ac c o r d ‐
an c e  wi th  6 . 3 . 1 . 4 . 2 . 1 0 .

1 9 . 5 . 3  S e c o n d ar y C o n tai n m e n t.    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  fo r  u n s ta b l e  ( r e a c ti ve )  s o l i d s  o r  l i q u i d s  i n  a c c o r d ‐
an c e  wi th  6 . 3 . 1 . 4 . 2 .

1 9 . 5 . 4  Ve n ti l ati o n .    T h e  r e q u i r e m e n ts  o f 6 . 3 . 2 . 1 . 3  a n d  6 . 3 . 2 . 2 . 2
s h a l l  n o t ap p l y.

1 9 . 5 . 5  Fi re  P ro te c ti o n  S ys te m .    An  au to m ati c  fr e  s p r i n kl e r
s ys te m  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  6 . 3 . 2 . 1 . 1 .

1 9 . 5 . 6  E x p l o s i o n  C o n tro l .    E x p l o s i o n  c o n tr o l  s h al l  b e  p r o vi ‐
d e d  fo r  C l as s  3  an d  C l a s s  4  u n s ta b l e  ( r e ac ti ve )  s o l i d s  an d

l i q u i d s  wh e n  r e q u i r e d  b y 6 . 3 . 2 . 1 . 4 .

1 9 . 5 . 7  E m e rge n c y an d  S tan d b y P o we r.    S ta n d b y p o we r  s h al l  b e
p r o vi d e d  wh e n  r e q u i r e d  b y 6 . 3 . 1 . 3 .

1 9 . 5 . 8  L i m i t C o n tro l s .    L i m i t c o n tr o l s  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  6 . 3 . 1 . 2 .

1 9 . 5 . 9  M o n i to ri n g/ S up e r vi s i o n .    S u p e r vi s i o n  s h a l l  b e  p r o vi ‐
d e d  i n  a c c o r d a n c e  wi th  6 . 3 . 1 . 8 .

1 9 . 5 . 1 0  C l e aran c e  fro m  C o m b u s ti b l e s .    C l e ar an c e  fr o m
c o m b u s ti b l e  m ate r i al s  s h a l l  b e  i n  ac c o r d a n c e  wi th  6 . 2 . 7 . 1 .

1 9 . 5 . 1 1  Fl o o rs .    F l o o r s  wh e r e  u n s tab l e  ( r e ac ti ve )  s o l i d s  o r
l i q u i d s  ar e  d i s p e n s e d  o r  u s e d  i n  o p e n  s ys te m s  s h al l  b e  i n

ac c o r d an c e  wi th  6 . 3 . 2 . 2 . 3 .

1 9 . 5 . 1 2  S ys te m  D e s i gn .    S ys te m  d e s i g n  s h al l  b e  i n  ac c o r d a n c e
wi th  6 . 3 . 1 . 6 .

1 9 . 5 . 1 3  L i q u i d  Tran s fe r.    L i q u i d  tr an s fe r  s h al l  b e  i n  ac c o r d ‐
an c e  wi th  6 . 3 . 1 . 7 .

1 9 . 5 . 1 4  S p e c i al  Re q u i re m e n ts .    U n s tab l e  ( r e ac ti ve )  m a te r i al s
th a t ar e  r e q u i r e d  to  b e  s to r e d  u n d e r  r e fr i g e r ati o n  to  p r e ve n t a
h az ar d o u s  r e ac ti o n  s h a l l  b e  s to r e d  u n d e r  r e fr i ge r a ti o n  i n

a c c o r d an c e  wi th  th e  m an u fa c tu r e r ’ s  r e c o m m e n d a ti o n s .

1 9 . 6  I n d o o r U s e .

1 9 . 6 . 1  O p e n  S ys te m s .

1 9 . 6 . 1 . 1  Ve n ti l ati o n .    T h e  r e q u i r e m e n ts  o f 6 . 3 . 2 . 1 . 3  an d
6 . 3 . 2 . 2 . 2  s h a l l  n o t a p p l y.

1 9 . 6 . 1 . 2  E x p l o s i o n  C o n tro l .    E x p l o s i o n  c o n tr o l  s h al l  b e  p r o vi ‐
d e d  fo r  C l as s  3  a n d  C l as s  4  u n s ta b l e  ( r e a c ti ve )  s o l i d s  o r  l i q u i d s

wh e n  r e q u i r e d  b y 6 . 3 . 2 . 1 . 4 .
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1 9 . 6 . 1 . 3  S p i l l  C o n tro l ,  D rai n age ,  an d  C o n tai n m e n t.    S e c o n ‐
d ar y c o n ta i n m e n t s h al l  b e  p r o vi d e d  fo r  u n s ta b l e  ( r e ac ti ve )
l i q u i d s  i n  a c c o r d a n c e  wi th  6 . 3 . 2 . 2 . 4 .

1 9 . 6 . 1 . 4  S p e c i al  Re q u i re m e n ts .    U n s tab l e  ( r e ac ti ve )  m ate r i al s
th a t ar e  r e q u i r e d  to  b e  s to r e d  u n d e r  r e fr i g e r ati o n  to  p r e ve n t a
h a z a r d o u s  r e ac ti o n  s h a l l  b e  s to r e d  u n d e r  r e fr i ge r a ti o n  i n
ac c o r d an c e  wi th  th e  m an u fa c tu r e r ’ s  r e c o m m e n d ati o n s .

1 9 . 6 . 2  C l o s e d  S ys te m s .

1 9 . 6 . 2 . 1  Ve n ti l ati o n .    T h e  r e q u i r e m e n ts  o f 6 . 3 . 2 . 1 . 3  an d
6 . 3 . 2 . 2 . 2  s h a l l  n o t ap p l y.

1 9 . 6 . 2 . 2  E x p l o s i o n  C o n tro l .    E x p l o s i o n  c o n tr o l  s h a l l  b e  p r o vi ‐
d e d  fo r  C l as s  3  a n d  C l as s  4  u n s tab l e  ( r e a c ti ve )  s o l i d s  o r  l i q u i d s
wh e n  r e q u i r e d  b y 6 . 3 . 2 . 1 . 4 .

1 9 . 6 . 2 . 3  S p i l l  C o n tro l ,  D rai n age ,  an d  C o n tai n m e n t.    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 ta i n m e n t s h a l l  b e  p r o vi d e d  fo r
u n s ta b l e  ( r e ac ti ve )  l i q u i d s  i n  a c c o r d a n c e  wi th  6 . 3 . 2 . 3 . 3 .

1 9 . 6 . 2 . 4  S p e c i al  Re q u i re m e n ts .    U n s tab l e  ( r e ac ti ve )  m ate r i al s
th at ar e  r e q u i r e d  to  b e  s to r e d  u n d e r  r e fr i g e r ati o n  to  p r e ve n t a
h az ar d o u s  r e ac ti o n  s h a l l  b e  s to r e d  u n d e r  r e fr i ge r a ti o n  i n
ac c o r d an c e  wi th  th e  m an u fa c tu r e r ’ s  r e c o m m e n d ati o n s .

1 9 . 7  O u td o o r U s e .

1 9 . 7 . 1  O p e n  S ys te m s .

1 9 . 7 . 1 . 1  L o c ati o n .    O u td o o r  u s e  an d  d i s p e n s i n g  s h a l l  b e  l o c a‐
te d  i n  ac c o r d an c e  wi th  6 . 3 . 3 . 1 . 1 .

1 9 . 7 . 1 . 2  S p i l l  C o n tro l ,  D rai n age ,  an d  C o n tai n m e n t.    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 ta i n m e n t s h a l l  b e  p r o vi d e d  fo r
u n s ta b l e  ( r e ac ti ve )  l i q u i d s  i n  a c c o r d a n c e  wi th  6 . 3 . 3 . 2 . 2 .

1 9 . 7 . 1 . 3  C l e aran c e  fro m  C o m b u s ti b l e s .    C l e a r an c e  fr o m
c o m b u s ti b l e  m ate r i al s  s h a l l  b e  i n  ac c o r d a n c e  wi th  6 . 3 . 3 . 1 . 2 .

1 9 . 7 . 1 . 4  S p e c i al  Re q u i re m e n ts .    U n s tab l e  ( r e ac ti ve )  m ate r i al s
th at ar e  r e q u i r e d  to  b e  s to r e d  u n d e r  r e fr i g e r ati o n  to  p r e ve n t a
h az ar d o u s  r e ac ti o n  s h a l l  b e  s to r e d  u n d e r  r e fr i ge r a ti o n  i n
ac c o r d an c e  wi th  th e  m an u fa c tu r e r ’ s  r e c o m m e n d ati o n s .

1 9 . 7 . 2  C l o s e d  S ys te m s .

1 9 . 7 . 2 . 1  L o c ati o n .    O u td o o r  u s e  an d  d i s p e n s i n g  s h a l l  b e  l o c a‐
te d  i n  ac c o r d an c e  wi th  6 . 3 . 3 . 1 . 1 .

1 9 . 7 . 2 . 2  S p i l l  C o n tro l ,  D rai n age ,  an d  C o n tai n m e n t.    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 ta i n m e n t s h a l l  b e  p r o vi d e d  fo r
u n s ta b l e  ( r e ac ti ve )  l i q u i d s  i n  a c c o r d a n c e  wi th  6 . 3 . 3 . 3 . 2 .

1 9 . 7 . 2 . 3  C l e aran c e  fro m  C o m b u s ti b l e s .    C l e a r an c e  fr o m
c o m b u s ti b 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  6 . 3 . 3 . 1 . 2 .

1 9 . 8  H an d l i n g.    H an d l i n g  o f u n s ta b l e  ( r e ac ti ve )  s o l i d s  o r
l i q u i d s  i n  i n d o o r  an d  o u td o o r  a r e as  s h al l  b e  i n  ac c o r d an c e  wi th
S e c ti o n  1 9 . 8 .

1 9 . 8 . 1  H an d l i n g.    H a n d l i n g  s h a l l  b e  i n  ac c o r d a n c e  wi th  6 . 3 . 4 .

1 9 . 8 . 2  S p e c i al  Re q u i re m e n ts .    U n s tab l e  ( r e ac ti ve )  m a te r i al s
th a t ar e  r e q u i r e d  to  b e  s to r e d  u n d e r  r e fr i g e r ati o n  to  p r e ve n t a
h az ar d o u s  r e ac ti o n  s h a l l  b e  s to r e d  u n d e r  r e fr i ge r a ti o n  i n
ac c o r d an c e  wi th  th e  m an u fa c tu r e r ’ s  r e c o m m e n d a ti o n s .

C h ap te r 2 0    Wate r- Re ac ti ve  S o l i d s  an d  L i q u i d s

2 0 . 1  G e n e ral .    T h 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  a p p l y to
th e  s to r a ge ,  u s e ,  a n d  h a n d l i n g  o f wa te r-r e a c ti ve  s o l i d s  o r  l i q u i d s

wh e n  th e  a m o u n t o f wa te r-r e ac ti ve  s o l i d s  o r  l i q u i d s  e x c e e d s  th e
M AQ as  s e t fo r th  i n  C h ap te r  5 .  T h e  s to r ag e ,  u s e ,  an d  h a n d l i n g

o f wa te r-r e ac ti ve  s o l i d s  o r  l i q u i d s  i n  an y q u a n ti ty s h al l  al s o
c o m p l y wi th  th e  r e q u i r e m e n ts  o f C h ap te r s  1  th r o u g h  4  a n d  th e
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 s  5  th r o u g h  1 0 .

2 0 . 1 . 1  C o n s tr u c ti o n  Re q ui re m e n ts .    B u i l d i n g s ,  o r  p o r ti o n s
th e r e o f,  i n  wh i c h  wa te r-r e a c ti ve  s o l i d s  o r  l i q u i d s  ar e  s to r e d ,
h an d l e d ,  o r  u s e d  s h a l l  b e  c o n s tr u c te d  i n  ac c o r d an c e  wi th  th e

b u i l d i n g  c o d e .

2 0 . 2  G e n e ral  Re q u i re m e n ts  fo r S to rage .

2 0 . 2 . 1  S p i l l  C o n tro l .    S p i l l  c o n tr o l  s h a l l  b e  p r o vi d e d  fo r  wate r-
r e a c ti ve  l i q u i d s  i n  ac c o r d an c e  wi th  6 . 2 . 1 . 9 . 2 .

2 0 . 2 . 2  D rai n age .    Wh e n  p r o vi d e d ,  d r ai n ag e  s h al l  b e  i n  a c c o r d ‐
a n c e  wi th  6 . 2 . 1 . 9 . 3 . 1 1 .

2 0 . 2 . 3  S e c o n d ar y C o n tai n m e n t.    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  fo r  wa te r-r e a c ti ve  s o l i d s  o r  l i q u i d s  i n  ac c o r d a n c e

wi th  6 . 2 . 1 . 9 . 3 .

2 0 . 2 . 4  Ve n ti l ati o n .    Ve n ti l ati o n  s h a l l  b e  p r o vi d e d  fo r  o p e n
c o n tai n e r s  i n  a c c o r d an c e  wi th  6 . 2 . 1 . 5 .

2 0 . 2 . 5  Fi re  P ro te c ti o n  S ys te m s .    An  au to m ati c  fr e  s p r i n kl e r
s ys te m  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  6 . 2 . 1 . 1 .

2 0 . 2 . 6  E x p l o s i o n  C o n tro l .    E x p l o s i o n  c o n tr o l  s h al l  b e  p r o vi ‐
d e d  fo r  C l a s s  3  an d  C l a s s  2 ,  d efag r ati n g  wate r- r e ac ti ve s  i n
ac c o r d an c e  wi th  6 . 2 . 1 . 6 .

2 0 . 2 . 7  E m e rge n c y an d  S tan d b y P o we r.    S ta n d b y p o we r  s h al l  b e
p r o vi d e d  wh e n  r e q u i r e d  b y 6 . 2 . 1 . 8 .

2 0 . 2 . 8  L i m i t C o n tro l s .    L i m i t c o n tr o l s  s h al l  b e  p r o vi d e d  wh e n
r e q u i r e d  b y 6 . 2 . 1 . 7 .

2 0 . 2 . 9  M o n i to ri n g/ S u p e r vi s i o n .    S u p e r vi s i o n  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  6 . 2 . 1 . 1 1 .

2 0 . 3  I n d o o r S to rage .

2 0 . 3 . 1  Fl o o rs .    F l o o r s  s h al l  b e  i n  a c c o r d an c e  wi th  6 . 2 . 1 . 1 0 .

2 0 . 3 . 2  D e tac h e d  S to rage .    D e tac h e d  s to r ag e  s h al l  b e  p r o vi d e d
fo r  C l as s  3  a n d  C l a s s  2 ,  d efa gr a ti n g wate r- r e ac ti ve  s o l i d s  an d

l i q u i d s  wh e n  r e q u i r e d  b y 6 . 2 . 2 . 2 ,  6 . 2 . 3 . 4 ,  6 . 2 . 4 . 4 ,  o r  6 . 2 . 4 . 5 .

2 0 . 4  O u td o o r S to rage .

2 0 . 4 . 1  E x p o s ure s .    O u td o o r  s to r ag e  o f wate r-r e ac ti ve  s o l i d s  o r
l i q u i d s  s h al l  b e  s e p a r ate d  fr o m  e x p o s u r e  h az ar d s  i n  ac c o r d a n c e

wi th  2 0 . 4 . 1 .

2 0 . 4 . 1 . 1  C l e aran c e  fro m  C o m b u s ti b l e s .    C l e a r an c e  fr o m
c o m b u s ti b l e  m ate r i a l s  s h a l l  b e  i n  a c c o r d a n c e  wi th  6 . 2 . 7 . 1 .

2 0 . 4 . 1 . 2  L o c ati o n .    T h e  o u td o o r  s to r a ge  a r e a fo r  C l a s s  3  wate r-
r e ac ti ve  s o l i d s  a n d  l i q u i d s  s h al l  n o t b e  wi th i n  7 5  ft ( 2 3  m )  o f
b u i l d i n g s ,  p r o p e r ty l i n e s ,  s tr e e ts ,  a l l e ys ,  p u b l i c  wa ys ,  o r  m e a n s

o f e gr e s s  to  a p u b l i c  wa y.

2 0 . 4 . 1 . 2 . 1  C l as s  1  an d  2  M ate ri al s .    T h e  o u td o o r  s to r a ge  ar e a
fo r  C l a s s  1  a n d  C l as s  2  wate r-r e ac ti ve  s o l i d s  an d  l i q u i d s  s h a l l  n o t

b e  wi th i n  2 0  ft ( 6 . 1  m )  o f b u i l d i n gs ,  p r o p e r ty l i n e s ,  s tr e e ts ,
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  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 .

al l e ys ,  p u b l i c  wa ys ,  o r  m e a n s  o f e gr e s s  to  a p u b l i c  way,  e x c e p t a s
p r o vi d e d  i n  2 0 . 4 . 1 . 3 .

2 0 . 4 . 1 . 3  D i s tan c e  Re d u c ti o n .    A 2 - h o u r  fr e -r e s i s ti ve  wal l ,  wi th ‐
o u t o p e n i n g s  o r  p e n e tr ati o n s ,  e x te n d i n g  n o t l e s s  th a n  3 0  i n .
( 7 6 2  m m )  ab o ve  a n d  to  th e  s i d e  o f th e  s to r a ge  a r e a s h a l l  b e
p e r m i tte d  i n  l i e u  o f th e  d i s tan c e  s p e c ife d  i n  2 0 . 4 . 1 . 2 .

2 0 . 4 . 2  We ath e r P ro te c ti o n .    Wh e n  p r o vi d e d ,  we a th e r  p r o te c ‐
ti o n  s h al l  b e  i n  ac c o r d an c e  wi th  5 . 4 . 3  a n d  6 . 2 . 7 . 2 .

2 0 . 4 . 3  S p e c i al  Re q u i re m e n ts .

2 0 . 4 . 3 . 1  P i l e  S i z e  L i m i ts .    P i l e  s i z e s  fo r  wa te r-r e a c ti ve  s o l i d s
an d  l i q u i d s  s h a l l  b e  l i m i te d  as  fo l l o ws :

( 1 ) C l a s s  3  wate r- r e ac ti ve  s o l i d s  an d  l i q u i d s  s h al l  b e  l i m i te d  to
p i l e s  n o t g r e ate r  th a n  1 0 0  ft3  ( 2 . 8 3  m 3 ) .

( 2 ) C l a s s  1  o r  C l as s  2  wa te r-r e ac ti ve  s o l i d s  an d  l i q u i d s  s h al l  b e
l i m i te d  to  p i l e s  n o t g r e ate r  th a n  1 0 0 0  ft3  ( 2 8 . 3  m 3 ) .

2 0 . 4 . 3 . 2  Ai s l e s .    Ai s l e  wi d th s  b e twe e n  p i l e s  s h al l  n o t b e  l e s s
th an  o n e -h al f th e  h e i gh t o f th e  p i l e  o r  1 0  ft ( 3  m ) ,  wh i c h e ve r  i s
g r e ate r.

2 0 . 5  G e n e ral  Re q u i re m e n ts  fo r U s e .

2 0 . 5 . 1  S p i l l  C o n tro l .    S p i l l  c o n tr o l  s h a l l  b e  p r o vi d e d  fo r  wate r-
r e a c ti ve  l i q u i d s  i n  ac c o r d an c e  wi th  6 . 3 . 1 . 4 .

2 0 . 5 . 2  D rai n age .    Wh e n  p r o vi d e d ,  d r ai n a ge  s h al l  b e  i n  ac c o r d ‐
a n c e  wi th  6 . 3 . 1 . 4 . 2 . 1 0 .

2 0 . 5 . 3  S e c o n d ar y C o n tai n m e n t.    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  fo r  wa te r-r e a c ti ve  s o l i d s  o r  l i q u i d s  i n  ac c o r d a n c e

wi th  6 . 3 . 1 . 4 . 2 .

2 0 . 5 . 3 . 1    S e c o n d a r y c o n tai n m e n t a r e as  i n  o u td o o r  ar e a s
s u b j e c t to  r ai n fa l l  s h a l l  b e  d e s i gn e d  wi th  a m e an s  to  p r e ve n t

wate r  fr o m  e n te r i n g th e  a r e a o f c o n ta i n m e n t o r  o th e r wi s e  l i m i ‐
te d  to  p r e ve n t an  u n c o n tr o l l e d  r e ac ti o n  wi th  wate r- r e ac ti ve

m a te r i al s  th at m i gh t e n te r  th e  ar e a o f c o n tai n m e n t.

2 0 . 5 . 4  Ve n ti l ati o n .    Ve n ti l ati o n  s h a l l  b e  p r o vi d e d  fo r  o p e n
c o n tai n e r s  i n  a c c o r d an c e  wi th  6 . 3 . 2 . 1 . 3  an d  6 . 3 . 2 . 2 . 2 .

2 0 . 5 . 5  Fi re  P ro te c ti o n  S ys te m .    An  au to m ati c  fr e  s p r i n kl e r
s ys te m  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  6 . 3 . 2 . 1 . 1 .

2 0 . 5 . 6  E x p l o s i o n  C o n tro l .    E x p l o s i o n  c o n tr o l  s h al l  b e  p r o vi ‐
d e d  fo r  C l a s s  3  an d  C l a s s  2 ,  d efag r ati n g  wate r- r e ac ti ve s  i n

a c c o r d an c e  wi th  6 . 3 . 2 . 1 . 4 .

2 0 . 5 . 7  E m e rge n c y an d  S tan d b y P o we r.    S ta n d b y p o we r s h al l  b e
p r o vi d e d  wh e n  r e q u i r e d  b y 6 . 3 . 1 . 3 .

2 0 . 5 . 8  L i m i t C o n tro l s .    L i m i t c o n tr o l s  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  6 . 3 . 1 . 2 .

2 0 . 5 . 9  M o n i to ri n g/ S up e r vi s i o n .    S u p e r vi s i o n  s h a l l  b e  p r o vi ‐
d e d  i n  a c c o r d a n c e  wi th  6 . 3 . 1 . 8 .

2 0 . 5 . 1 0  C l e aran c e  fro m  C o m b u s ti b l e s .    C l e ar an c e  fr o m
c o m b u s ti b l e  m ate r i al s  s h a l l  b e  i n  ac c o r d a n c e  wi th  6 . 2 . 7 . 1 .

2 0 . 5 . 1 1  Fl o o rs .    F l o o r s  wh e r e  wate r- r e ac ti ve  s o l i d s  o r l i q u i d s
a r e  d i s p e n s e d  o r  u s e d  i n  o p e n  s ys te m s  s h a l l  b e  i n  ac c o r d a n c e
wi th  6 . 3 . 2 . 2 . 3 .

2 0 . 5 . 1 2  S ys te m  D e s i gn .    S ys te m  d e s i g n  s h al l  b e  i n  ac c o r d a n c e
wi th  6 . 3 . 1 . 6 .

2 0 . 5 . 1 3  L i q u i d  Tran s fe r.    L i q u i d  tr an s fe r  s h al l  b e  i n  ac c o r d ‐
a n c e  wi th  6 . 3 . 1 . 7 .

2 0 . 6  I n d o o r U s e .

2 0 . 6 . 1  O p e n  S ys te m s .

2 0 . 6 . 1 . 1  Ve n ti l ati o n .    Ve n ti l ati 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  6 . 3 . 2 . 2 . 2 .

2 0 . 6 . 1 . 2  E x p l o s i o n  C o n tro l .    E x p l o s i o n  c o n tr o l  s h al l  b e  p r o vi ‐
d e d  fo r  C l a s s  3  an d  C l a s s  2 ,  d efag r ati n g  wate r- r e ac ti ve s  i n

ac c o r d an c e  wi th  6 . 3 . 2 . 1 . 4 .

2 0 . 6 . 1 . 3  S p i l l  C o n tro l ,  D rai n age ,  an d  C o n tai n m e n t.    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  fo r  wa te r-r e a c ti ve  l i q u i d s  i n
ac c o r d an c e  wi th  6 . 3 . 2 . 2 . 4 .

2 0 . 6 . 1 . 3 . 1 *    S e c o n d ar y c o n tai n m e n t u s e d  fo r  C l as s  2  o r  C l as s  3
wate r- r e ac ti ve  s o l i d s  an d  l i q u i d s  i n  o u td o o r  a r e as  s u b j e c t to

r a i n fal l  s h al l  b e  d e s i g n e d  to  p r e ve n t wate r  fr o m  a c c u m u l a ti n g
i n  th e  a r e a o f c o n ta i n m e n t.

2 0 . 6 . 2  C l o s e d  S ys te m s .

2 0 . 6 . 2 . 1  Ve n ti l ati o n .    T h e  r e q u i r e m e n ts  o f 6 . 3 . 2 . 3 . 2  s h al l  n o t
ap p l y.

2 0 . 6 . 2 . 2  E x p l o s i o n  C o n tro l .    E x p l o s i o n  c o n tr o l  s h a l l  b e  p r o vi ‐
d e d  fo r  C l a s s  3  an d  C l a s s  2 ,  d efag r ati n g  wate r- r e ac ti ve s  i n
ac c o r d an c e  wi th  6 . 3 . 2 . 1 . 4 .

2 0 . 6 . 2 . 3  S p i l l  C o n tro l ,  D rai n age ,  an d  C o n tai n m e n t.    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 ta i n m e n t s h a l l  b e  p r o vi d e d  fo r

wate r-r e a c ti ve  l i q u i d s  i n  ac c o r d an c e  wi th  6 . 3 . 2 . 2 . 4 .

2 0 . 6 . 2 . 3 . 1 *    S e c o n d ar y c o n tai n m e n t u s e d  fo r  C l as s  2  o r  C l as s  3
wate r-r e a c ti ve  s o l i d s  an d  l i q u i d s  i n  o u td o o r  a r e as  s u b j e c t to

r ai n fal l  s h a l l  b e  d e s i g n e d  to  p r e ve n t wate r  fr o m  ac c u m u l ati n g
i n  th e  a r e a o f c o n ta i n m e n t.

2 0 . 7  O u td o o r U s e .

2 0 . 7 . 1  O p e n  S ys te m s .

2 0 . 7 . 1 . 1  L o c ati o n .    O u td o o r  u s e  an d  d i s p e n s i n g  s h a l l  b e  l o c a‐
te d  i n  ac c o r d an c e  wi th  6 . 3 . 3 . 1 . 1 .

2 0 . 7 . 1 . 2  S p i l l  C o n tro l ,  D rai n age ,  an d  C o n tai n m e n t.    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 ta i n m e n t s h a l l  b e  p r o vi d e d  fo r

wate r-r e a c ti ve  l i q u i d s  i n  ac c o r d an c e  wi th  6 . 3 . 3 . 1 . 2 .

2 0 . 7 . 1 . 2 . 1 *    S e c o n d ar y c o n tai n m e n t u s e d  fo r  C l as s  2  o r  C l as s  3
wate r-r e a c ti ve  s o l i d s  an d  l i q u i d s  i n  o u td o o r  a r e as  s u b j e c t to

r ai n fal l  s h a l l  b e  d e s i g n e d  to  p r e ve n t wate r  fr o m  ac c u m u l ati n g
i n  th e  a r e a o f c o n ta i n m e n t.

2 0 . 7 . 1 . 3  C l e aran c e  fro m  C o m b u s ti b l e s .    C l e a r an c e  fr o m
c o m b u s ti b l e  m ate r i a l s  s h a l l  b e  i n  a c c o r d a n c e  wi th  6 . 3 . 3 . 1 . 2 .

2 0 . 7 . 2  C l o s e d  S ys te m s .

2 0 . 7 . 2 . 1  L o c ati o n .    O u td o o r  u s e  an d  d i s p e n s i n g  s h a l l  b e  l o c a‐
te d  i n  ac c o r d an c e  wi th  6 . 3 . 3 . 1 . 1 .

2 0 . 7 . 2 . 2  S p i l l  C o n tro l ,  D rai n age ,  an d  C o n tai n m e n t.    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 ta i n m e n t s h a l l  b e  p r o vi d e d  fo r

wate r-r e a c ti ve  l i q u i d s  i n  ac c o r d an c e  wi th  6 . 3 . 3 . 3 . 2 .

2 0 . 7 . 2 . 3  C l e aran c e  fro m  C o m b u s ti b l e s .    C l e a r an c e  fr o m
c o m b u s ti b l e  m ate r i a l  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

6 . 3 . 3 . 1 . 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  an d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

Δ 2 0 . 8  H an d l i n g.    H an d l i n g  o f wate r- r e ac ti ve  s o l i d s  o r  l i q u i d s  i n
i n d o o r  an d  o u td o o r  ar e a s  s h a l l  b e  i n  ac c o r d a n c e  wi th  6 . 3 . 4 .

•

C h ap te r 2 1    S to rage ,  U s e ,  an d  H an d l i n g o f C o m p re s s e d  G as e s
an d  C r yo ge n i c  Fl u i d s

2 1 . 1  G e n e ral  P ro vi s i o n s .

2 1 . 1 . 1  Ap p l i c ab i l i ty.    T h i s  c h ap te r  s h al l  ap p l y to  th e  i n ‐
s tal l a ti o n ,  s to r ag e ,  u s e ,  an d  h a n d l i n g  o f c o m p r e s s e d  ga s e s  an d

c r yo g e n i c  fu i d s  i n  p o r tab l e  a n d  s tati o n ar y c yl i n d e r s ,  c o n ta i n ‐
e r s ,  e q u i p m e n t,  an d  tan ks  i n  al l  o c c u p an c i e s .  [ 5 5 : 1 . 1 . 1 ]

2 1 . 1 . 1 . 1    T h e  r e q u i r e m e n ts  i n  th i s  c h a p te r  s h a l 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 ,  an d  o th e r s  wh o  ar e  i n vo l ve d  wi th  th e

s to r ag e ,  u s e ,  o r  h an d l i n g  o f c o m p r e s s e d  g as e s  o r  c r yo ge n i c
fu i d s .  [ 5 5 : 1 . 3 ]

2 1 . 1 . 1 . 2  S p e c ifc  Ap p l i c ati o n s .

2 1 . 1 . 1 . 2 . 1    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 ) * O ff-s i te  tr an s p o r tati o n  o f [ c o m p r e s s e d  g as e s  o r  c r yo ‐
g e n i c  fu i d s ]

( 2 ) S to r a ge ,  u s e ,  an d  h a n d l i n g  o f r a d i o a c ti ve  g as e s  i n
ac c o r d an c e  wi th  N F PA 8 0 1

( 3 ) * U s e  an d  h a n d l i n g o f m e d i c al  c o m p r e s s e d  g as e s  a t h e a l th
c a r e  fa c i l i ti e s  i n  ac c o r d an c e  wi th  N F PA 9 9 ,  e x c e p t a s
s p e c ife d  i n  C h ap te r  1 7  o f N F PA 5 5

( 4 ) S ys te m s  c o n s i s ti n g  o f c yl i n d e r s  o f o x yge n  a n d  c yl i n d e r s
o f fu e l  ga s  u s e d  fo r  we l d i n g  an d  c u tti n g i n  ac c o r d a n c e
wi th  N F PA 5 1

( 5 ) * F l am m ab l e  ga s e s  u s e d  as  a ve h i c l e  fu e l  wh e n  s to r e d  o n  a
ve h i c l e

( 6 ) * S to r ag e ,  u s e ,  an d  h an d l i n g  o f l i q u efe d  an d  n o n l i q u efe d
c o m p r e s s e d  g as e s  i n  l ab o r ato r y wo r k ar e as  th a t a r e  i n
ac c o r d an c e  wi th  N F PA 4 5

( 7 ) S to r ag e ,  u s e ,  an d  h an d l i n g o f l i q u efe d  p e tr o l e u m  g as e s
i n  ac c o r d an c e  wi th  N F PA 5 8

( 8 ) S to r a ge ,  u s e ,  a n d  h an d l i n g  o f c o m p r e s s e d  ga s e s  wi th i n
c l o s e d -c yc l e  r e fr i ge r a ti o n  s ys te m s  c o m p l yi n g wi th  th e

m e c h a n i c al  c o d e
( 9 ) L i q u efe d  n a tu r al  g as  ( L N G)  s to r ag e  at u ti l i ty p l an ts

u n d e r  N F PA 5 9 A
( 1 0 ) C o m p r e s s e d  n atu r al  ga s  ( C N G )  an d  L N G  u ti l i z e d  a s  a

ve h i c l e  fu e l  i n  ac c o r d an c e  wi th  N F PA 5 2
( 1 1 ) * C o m p r e s s e d  h yd r o g e n  ga s  ( GH 2 ) ,  o r  l i q u efe d  h yd r o g e n

g as  ( L H 2 )  ge n e r a te d ,  i n s ta l l e d ,  s to r e d ,  p i p e d ,  u s e d ,  o r
h a n d l e d  i n  ac c o r d an c e  wi th  N F PA 2  wh e n  th e r e  a r e  n o

s p e c ifc  o r  a p p l i c ab l e  r e q u i r e m e n ts  i n  N F PA 5 5
( 1 2 ) N o nfam m ab l e  m i x tu r e s  o f e th yl e n e  o x i d e  wi th  o th e r

c h e m i c a l s
( 1 3 ) E th yl e n e  o x i d e  i n  c h am b e r s  1 0  s c f ( 0 . 2 8 3  N m 3 )  o r  l e s s  i n

vo l u m e ,  o r  fo r  c o n ta i n e r s  h o l d i n g  7 . 0 5  o z  ( 2 0 0  g )  o f
e th yl e n e  o x i d e  o r  l e s s

[ 5 5 : 1 . 1 . 2 ]

2 1 . 1 . 2  H az ard o us  M ate ri al s  C l as s ifc ati o n .

2 1 . 1 . 2 . 1  H az ard  C l as s ifc ati o n  P ure  G as e s .    C o m p r e s s e d  g as e s
a n d  c r yo g e n i c  fu i d s  s h al l  b e  c l as s ife d  ac c o r d i n g  to  h az ar d

c a te g o r i e s  i n  ac c o r d a n c e  wi th  S e c ti o n  4 . 1 .

2 1 . 1 . 2 . 2  O th e r H az ard s .    Al th o u gh  i t i s  p o s s i b l e  th at th e r e  ar e
o th e r  kn o wn  h az ar d s ,  th e  c l as s ifc a ti o n  o f s u c h  g as e s  i s  n o t
wi th i n  th e  s c o p e  o f th i s  c o d e  an d  th e y s h a l l  b e  h an d l e d ,  s to r e d ,

o r  u s e d  a s  a n  other gas.  [ 5 5 : 5 . 1 . 2 ]

2 1 . 1 . 2 . 3  M i x tu re s .    M i x tu r e s  s h a l l  b e  c l a s s ife d  i n  a c c o r d a n c e
wi th  th e  h az ar d s  o f th e  m i x tu r e  a s  a  wh o l e .  [ 5 5 : 5 . 1 . 3 ]

2 1 . 1 . 2 . 4  Re s p o n s i b i l i ty fo r C l as s ifc ati o n .    C l as s ifc a ti o n  s h a l l
b e  p e r fo r m e d  b y a n  ap p r o ve d  o r ga n i z ati o n ,  i n d i vi d u al ,  o r  te s t‐

i n g  l ab o r ato r y.  [ 5 5 : 5 . 1 . 4 ]

2 1 . 1 . 2 . 5  To x i c i ty.    T h e  to x i c i ty o f g as  m i x tu r e s  s h al l  b e  c l as s i ‐
fe d  i n  ac c o r d an c e  wi th  C GA P -2 0 ,  Standard for the Classifcation
of Toxic Gas Mixtures,  o r  b y te s ti n g  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 2 9  C F R 1 9 1 0 . 1 0 0 0  o r  D O T  4 9  C F R 1 7 3  o r  I S O
1 0 2 9 8 ,  Determination of toxicity of a gas or gas mixture.  [ 5 5 : 5 . 1 . 4 . 1 ]

2 1 . 1 . 2 . 6  Fl am m ab i l i ty o f G as  M i x tu re s .    F o r  ga s  m i x tu r e s
o th e r  th an  th o s e  c o n ta i n i n g a m m o n i a  an d  n o nfam m ab l e
ga s e s ,  fam m ab i l i ty o f ga s  m i x tu r e s  s h a l l  b e  c l a s s ife d  i n  a c c o r d ‐

a n c e  wi th  C GA P - 2 3 ,  Standard for Categorizing Gas Mixtures
Containing Flammable and Nonfammable Components;  o r  b y p h ys i ‐
c a l  te s ti n g  i n  ac c o r d an c e  wi th  AS T M  E 6 8 1 ,  Standard Test Method

for Concentration Limits of Flammability of Chemicals (Vapors and
Gases); o r  I S O  1 0 1 5 6 ,  Gases and gas mixtures — Determination of
fre potential and oxidizing ability for the selection of cylinder valve

outlets.  [ 5 5 : 5 . 1 . 4 . 2 ]

2 1 . 2  B u i l d i n g- Re l ate d  C o n tro l s .

2 1 . 2 . 1  G e n e ral .

2 1 . 2 . 1 . 1  O c c u p an c y.    O c c u p an c i e s  th at c o n tai n  c o m p r e s s e d
g as e s  o r  c r yo g e n i c  fu i d s  s h a l l  c o m p l y wi th  th i s  c h a p te r  i n  ad d i ‐

ti o n  to  o th e r  ap 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 .  [ 5 5 : 6 . 1 . 1 . 1 ]

2 1 . 2 . 1 . 1 . 1  O c c up an c y C l as s ifc ati o n .    T h e  o c c u p an c y o f a
b u i l d i n g  o r  s tr u c tu r e ,  o r  p o r ti o n  o f a  b u i l d i n g o r  s tr u c tu r e ,
s h a l l  b e  c l a s s ife d  i n  ac c o r d a n c e  wi th  1 . 1 . 1 . 1 .  [ 5 5 : 6 . 1 . 1 . 2 ]

2 1 . 2 . 1 . 2  Fl am m ab l e  an d  O x i d i z i n g G as e s .    [ 5 5 : 6 . 3 . 1 . 6 ]

2 1 . 2 . 1 . 2 . 1    F l a m m a b l e  an d  o x i d i z i n g  ga s e s  s h al l  n o t b e  s to r e d
o r  u s e d  i n  o th e r  th a n  i n d u s tr i a l  o r  s to r a ge  o c c u p a n c i e s .

[ 5 5 : 6 . 3 . 1 . 6 . 1 ]

2 1 . 2 . 1 . 2 . 2    C yl i n d e r s ,  c o n tai n e r s ,  o r  tan ks  n o t e x c e e d i n g
2 5 0  s c f ( 7 . 1  N m 3 )  c o n te n t at n o r m al  te m p e r atu r e  an d  p r e s s u r e

( N T P )  an d  u s e d  fo r  m ai n te n a n c e  p u r p o s e s ,  p ati e n t c a r e ,  o r
o p e r ati o n  o f e q u i p m e n t s h al l  b e  p e r m i tte d .  [ 5 5 : 6 . 3 . 1 . 6 . 2 ]

2 1 . 2 . 1 . 3  To x i c  an d  H i gh l y To x i c  C o m p re s s e d  G as e s .    E x c e p t
fo r  c o n tai n e r s  o r  c yl i n d e r s  n o t e x c e e d i n g  2 0  s c f ( 0 . 6  N m 3 )

c o n te n t at N T P  s to r e d  o r  u s e d  wi th i n  g as  c ab i n e ts  o r  e x h au s te d
e n c l o s u r e s  o f e d u c ati o n a l  o c c u p a n c i e s ,  to x i c  o r  h i gh l y to x i c
c o m p r e s s e d  g as e s  s h al l  n o t b e  s to r e d  o r  u s e d  i n  o th e r  th a n

i n d u s tr i a l  an d  s to r ag e  o c c u p an c i e s .  [ 5 5 : 6 . 3 . 1 . 7 ]

2 1 . 2 . 2  C o n tro l  Are as .

2 1 . 2 . 2 . 1  C o n s tr u c ti o n .    C o n tr o l  ar e a s  s h al l  b e  s e p a r ate d  fr o m
e a c h  o th e r  b y fr e  b a r r i e r s  i n  a c c o r d an c e  wi th  Tab l e  5 . 2 . 2 . 1 .

[ 5 5 : 6 . 2 . 1 ]

2 1 . 2 . 2 . 2  N u m b e r.    T h e  n u m b e r  o f c o n tr o l  a r e as  i n  b u i l d i n gs
o r  p o r ti o n s  o f b u i l d i n gs  s h al l  b e  i n  ac c o r d an c e  wi th  5 . 2 . 2 . 1 .

2 1 . 2 . 2 . 3  Q u an ti ti e s  L e s s  th an  o r E q u al  to  th e  M AQ .    B u i l d i n g-
r e l ate d  c o n tr o l s  i n  ar e a s  wi th  c o m p r e s s e d  g as e s  o r  c r yo ge n i c
fu i d s  s to r e d  o r  u s e d  wi th i n  an  i n d o o r  c o n tr o l  a r e a i n  q u an ti ‐

ti e s  l e s s  th an  o r  e q u al  to  th o s e  s h o wn  i n  Tab l e  5 . 2 . 1 . 2 . 1  s h al l  b e
i n  a c c o r d a n c e  wi th  2 1 . 2 . 1 . 2 ,  2 1 . 2 . 1 . 3 ,  2 1 . 2 . 7 ,  2 1 . 2 . 8 ,  2 1 . 2 . 1 2 ,
2 1 . 2 . 1 5 ,  an d  2 1 . 2 . 1 6 .
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  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 1 . 2 . 3  O c c up an c y P ro te c ti o n  L e ve l s .

2 1 . 2 . 3 . 1  Q u an ti ty T h re s h o l d s  fo r C o m p re s s e d  G as e s  an d  C r yo ‐
ge n i c  Fl u i d s  Re q u i ri n g S p e c i al  P ro vi s i o n s .    Wh e r e  th e  q u an ti ‐
ti e s  o f c o m p r e s s e d  g as e s  o r  c r yo g e n i c  fu i d s  s to r e d  o r  u s e d
wi th i n  a n  i n d o o r  c o n tr o l  ar e a e x c e e d  th o s e  s h o wn  i n  Tab l e
5 . 2 . 1 . 1 . 3  an d  Tab l e  5 . 2 . 1 . 2 . 1 ,  th e  ar e a  s h a l l  m e e t th e  r e q u i r e ‐
m e n ts  fo r  P r o te c ti o n  L e ve l s  1  th r o u gh  5  i n  a c c o r d an c e  wi th  th e
b u i l d i n g  c o d e ,  b as e d  o n  th e  r e q u i r e m e n ts  o f 2 1 . 2 . 3 . 2 .
[ 5 5 : 6 . 3 . 1 . 1 ]

2 1 . 2 . 3 . 1 . 1  Q u an ti ti e s  G re ate r th an  th e  M AQ .    B u i l d i n g- r e l ate d
c o n tr o l s  i n  a r e as  wi th  c o m p r e s s e d  g as e s  o r  c r yo ge n i c  fu i d s
s to r e d  o r  u s e d  wi th i n  a n  i n d o o r  ar e a  i n  q u an ti ti e s  g r e ate r  th a n
th o s e  s h o wn  i n  Tab l e  5 . 2 . 1 . 1 . 3  an d  Tab l e  5 . 2 . 1 . 2 . 1  s h al l  b e  i n
ac c o r d an c e  wi th  S e c ti o n  2 1 . 2 .

2 1 . 2 . 3 . 1 . 2  I n c o m p ati b l e  M ate ri al s .    Wh e n  th e  c l as s ifc ati o n  o f
m a te r i al s  i n  i n d i vi d u al  c o n ta i n e r s  r e q u i r e s  th e  ar e a  to  b e
p l a c e d  i n  m o r e  th a n  o n e  p r o te c ti o n  l e ve l ,  th e  s e p ar ati o n  o f
p r o te c ti o n  l e ve l s  s h al l  n o t b e  r e q u i r e d ,  p r o vi d e d  th e  ar e a  i s
c o n s tr u c te d  to  m e e t th e  r e q u i r e m e n ts  o f th e  m o s t r e s tr i c ti ve
p r o te c ti o n  l e ve l  an d  th at th e  i n c o m p a ti b l e  m a te r i al s  a r e  s e p ar a‐
te d  a s  r e q u i r e d  b y 2 1 . 3 . 1 . 7 . 2 .  [ 5 5 : 6 . 3 . 1 . 4 ]

2 1 . 2 . 3 . 1 . 3  M u l ti p l e  H az ard s .    Wh e n  a c o m p r e s s e d  g as  o r  c r yo ‐
ge n i c  fu i d  h as  m u l ti p l e  h az ar d s ,  al l  h az ar d s  s h al l  b e  a d d r e s s e d
an d  c o n tr o l l e d  i n  a c c o r d a n c e  wi th  th e  p r o vi s i o n s  fo r  th e
p r o te c ti o n  l e ve l  fo r  wh i c h  th e  th r e s h o l d  q u an ti ty i s  e x c e e d e d .
[ 5 5 : 6 . 3 . 1 . 5 ]

2 1 . 2 . 3 . 2  C l as s ifc ati o n  o f P ro te c ti o n  L e ve l s .    T h e  p r o te c ti o n
l e ve l  r e q u i r e d  s h al l  b e  b as e d  o n  th e  h a z a r d  c l as s  o f th e  m a te r i al
i n vo l ve d  as  i n d i c ate d  i n  2 1 . 2 . 3 . 2 . 1  th r o u g h  2 1 . 2 . 3 . 2 . 4 .
[ 5 5 : 6 . 3 . 2 ]

2 1 . 2 . 3 . 2 . 1  P ro te c ti o n  L e ve l  1 .    O c c u p an c i e s  u s e d  fo r  th e  s to r ‐
ag e  o r  u s e  o f u n s ta b l e  r e a c ti ve  C l a s s  4  an d  u n s tab l e  r e ac ti ve
C l a s s  3  d e to n ab l e  c o m p r e s s e d  ga s e s  i n  q u an ti ti e s  th at e x c e e d
th e  q u an ti ty th r e s h o l d s  fo r  ga s e s  r e q u i r i n g  s p e c i a l  p r o vi s i o n s
s h a l l  b e  c l a s s ife d  P r o te c ti o n  L e ve l  1 .  [ 5 5 : 6 . 3 . 2 . 1 ]

2 1 . 2 . 3 . 2 . 2  P ro te c ti o n  L e ve l  2 .    O c c u p an c i e s  u s e d  fo r  th e  s to r ‐
ag e  o r  u s e  o f fam m ab l e ,  p yr o p h o r i c ,  a n d  n o n d e to n a b l e ,  u n s ta‐
b l e  r e a c ti ve  C l a s s  3  c o m p r e s s e d  g as e s  o r  c r yo ge n i c  fu i d s  i n
q u an ti ti e s  th a t e x c e e d  th e  q u an ti ty th r e s h o l d s  fo r  ga s e s  r e q u i r ‐
i n g  s p e c i al  p r o vi s i o n s  s h a l l  b e  c l a s s ife d  a s  P r o te c ti o n  L e ve l  2 .
[ 5 5 : 6 . 3 . 2 . 2 ]

2 1 . 2 . 3 . 2 . 3  P ro te c ti o n  L e ve l  3 .    O c c u p an c i e s  u s e d  fo r  th e  s to r ‐
age  o r  u s e  o f o x i d i z i n g ,  an d  u n s ta b l e  r e ac ti ve  C l as s  2
c o m p r e s s e d  g as e s  o r  c r yo g e n i c  fu i d s  i n  q u a n ti ti e s  th at e x c e e d
th e  q u an ti ty th r e s h o l d s  fo r  ga s e s  r e q u i r i n g s p e c i a l  p r o vi s i o n s
s h a l l  b e  c l as s ife d  as  P r o te c ti o n  L e ve l  3 .  [ 5 5 : 6 . 3 . 2 . 3 ]

2 1 . 2 . 3 . 2 . 4  P ro te c ti o n  L e ve l  4 .    O c c u p an c i e s  u s e d  fo r  th e  s to r ‐
age  o r  u s e  o f to x i c ,  h i g h l y to x i c ,  an d  c o r r o s i ve  c o m p r e s s e d
ga s e s  i n  q u a n ti ti e s  th at e x c e e d  th e  q u a n ti ty th r e s h o l d s  fo r  g as e s
r e q u i r i n g s p e c i al  p r o vi s i o n s  s h a l l  b e  c l a s s ife d  as  P r o te c ti o n
L e ve l  4 .  [ 5 5 : 6 . 3 . 2 . 4 ]

2 1 . 2 . 3 . 2 . 5  P ro te c ti o n  L e ve l  5 .    B u i l d i n gs  an d  p o r ti o n s  th e r e o f
u s e d  fo r  fa b r i c ati o n  o f s e m i c o n d u c to r s  o r  s e m i c o n d u c to r
r e s e a r c h  an d  d e ve l o p m e n t an d  c o n ta i n i n g q u an ti ti e s  o f h az ar d ‐
o u s  m ate r i a l s  e x c e e d i n g th e  m ax i m u m  al l o wab l e  q u a n ti ti e s  o f
h i gh - h az ar d  l e ve l  5  c o n te n ts  p e r m i tte d  i n  c o n tr o l  a r e as  s h a l l  b e
c l as s ife d  a s  P r o te c ti o n  L e ve l  5 .  [ 5 5 : 6 . 3 . 2 . 5 ]

2 1 . 2 . 4  G as  Ro o m s .    Wh e r e  a g as  r o o m  i s  u s e d  to  i n c r e as e  th e
th r e s h o l d  q u an ti ty fo r  a g as  r e q u i r i n g  s p e c i a l  p r o vi s i o n s  o r
wh e r e  o th e r wi s e  r e q u i r e d  b y th e  m a te r i al  o r  a p p l i c a ti o n -

s p e c ifc  r e q u i r e m e n ts  o f C h a p te r s  7  th r o u g h  1 5  o f N F PA 5 5 ,
th e  r o o m  s h al l  m e e t th e  r e q u i r e m e n ts  o f 2 1 . 2 . 4 . 1  th r o u g h
2 1 . 2 . 4 . 5 .  [ 5 5 : 6 . 4 ]

2 1 . 2 . 4 . 1  P re s s u re  C o n tro l .    G as  r o o m s  s h al l  o p e r ate  at a n e g a‐
ti ve  p r e s s u r e  i n  r e l ati o n s h i p  to  th e  s u r r o u n d i n g  ar e a.  [ 5 5 : 6 . 4 . 1 ]

2 1 . 2 . 4 . 2  E x h au s t Ve n ti l ati o n .    Gas  r o o m s  s h a l l  b e  p r o vi d e d
wi th  an  e x h a u s t ve n ti l a ti o n  s ys te m .  [ 5 5 : 6 . 4 . 2 ]

2 1 . 2 . 4 . 3  C o n s tr u c ti o n .    Gas  r o o m s  s h a l l  b e  c o n s tr u c te d  i n
ac c o r d an c e  wi th  th e  b u i l d i n g  c o d e .  [ 5 5 : 6 . 4 . 3 ]

2 1 . 2 . 4 . 4  S e p arati o n .    Ga s  r o o m s  s h a l l  b e  s e p a r ate d  fr o m  o th e r
o c c u p an c i e s  b y a  m i n i m u m  o f 1 -h o u r  fr e  r e s i s ta n c e .  [ 5 5 : 6 . 4 . 4 ]

2 1 . 2 . 4 . 5  L i m i tati o n  o n  C o n te n ts .    T h e  fu n c ti o n  o f c o m p r e s s e d
ga s  r o o m s  s h a l l  b e  l i m i te d  to  s to r ag e  an d  u s e  o f c o m p r e s s e d

g as e s  an d  a s s o c i a te d  e q u i p m e n t an d  s u p p l i e s .  [ 5 5 : 6 . 4 . 5 ]

2 1 . 2 . 5 *  D e tac h e d  B u i l d i n gs .    O c c u p a n c i e s  u s e d  fo r  th e  s to r ‐
a ge  o r  u s e  o f c o m p r e s s e d  g as e s ,  i n c l u d i n g  i n d i vi d u a l  b u l k

h yd r o g e n  c o m p r e s s e d  g as  s ys te m s  i n  q u an ti ti e s  e x c e e d i n g th o s e
s p e c ife d  i n  Tab l e  2 1 . 2 . 5 ,  s h a l l  b e  i n  d e tac h e d  b u i l d i n g s
c o n s tr u c te 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 e  b u i l d i n g

c o d e .  [ 5 5 : 6 . 6 ]

2 1 . 2 . 6  We ath e r P ro te c ti o n .    [ 5 5 : 6 . 7 ]

2 1 . 2 . 6 . 1    F o r  o th e r  th an  e x p l o s i ve  m ate r i a l s  an d  h az ar d o u s
m a te r i al s  p r e s e n ti n g  a  d e to n a ti o n  h az ar d ,  a  we a th e r  p r o te c ti o n

s tr u c tu r e  s h al l  b e  p e r m i tte d  to  b e  u s e d  fo r  s h e l te r i n g  o u td o o r
s to r ag e  o r  u s e  a r e as ,  wi th o u t r e q u i r i n g s u c h  a r e as  to  b e  c l as s i ‐
fe d  as  i n d o o r  s to r ag e  o r  u s e .  [ 5 5 : 6 . 7 . 1 ]

2 1 . 2 . 6 . 1 . 1    We a th e r  p r o te c ti o n  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  6 . 2 . 7 . 2 .

2 1 . 2 . 7  E l e c tri c al  E q u i p m e n t.    E l e c tr i c al  wi r i n g  an d  e q u i p m e n t
s h a l l  b e  i n  ac c o r d a n c e  wi th  2 1 . 2 . 7  an d  NFPA 70.  [ 5 5 : 6 . 8 ]

2 1 . 2 . 7 . 1  S tan d b y P o we r.    [ 5 5 : 6 . 8 . 1 ]

2 1 . 2 . 7 . 1 . 1    Wh e r e  th e  fo l l o wi n g s ys te m s  ar e  r e q u i r e d  b y th i s
c o d e  fo r  th e  s to r ag e  o r  u s e  o f c o m p r e s s e d  ga s e s  o r  c r yo ge n i c
fu i d s  th a t e x c e e d  th e  q u an ti ty th r e s h o l d s  fo r  g as e s  r e q u i r i n g

Δ Tab l e  2 1 . 2 . 5  D e tac h e d  B ui l d i n gs  Re q u i re d  Wh e re  Q uan ti ty o f
M ate ri al  E x c e e d s  Am o u n t S h o wn

  Q u an ti ty o f M ate ri al

G as  H az ard C l as s s c f N m 3

I n d i vi d u a l  b u l k 
h yd r o g e n  c o m p r e s s e d  
g a s  s ys te m s

N A 1 5 , 0 0 0 4 2 5

U n s ta b l e  r e a c ti ve  
( d e to n ab l e )

4  o r  3 Qu a n ti ty th r e s h o l d s  fo r  g a s e s  
r e q u i r i n g  s p e c i a l  p r o vi s i o n s *

U n s ta b l e  r e a c ti ve  
( n o n d e to n a b l e )

3 2 , 0 0 0 5 7

U n s ta b l e  r e a c ti ve  
( n o n d e to n a b l e )

2 1 0 , 0 0 0 2 8 3

P yro p h o r i c  g as N A 2 , 0 0 0 5 7

NA:  N o t a p p l i c ab l e .
* S e e  Ta b l e  6 . 3 . 1 . 1  o f N F PA 5 5 .
[ 5 5 : Ta b l e  6 . 6 ]



S T O RAG E ,  U S E ,  AN D  H AN D L I N G O F  C O M P RE S S E D  G AS E S  AN D  C R YO GE N I C  F L U I D S 4 0 0 - 8 7

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

s p e c i al  p r o vi s i o n s ,  s u c h  s ys te m s  s h a l l  b e  c o n n e c te d  to  a  s ta n d b y
p o we r  s ys te m  i n  a c c o r d an c e  wi th  NFPA 70:

( 1 ) M e c h an i c a l  ve n ti l ati o n
( 2 ) Tr e a tm e n t s ys te m s
( 3 ) Te m p e r atu r e  c o n tr o l s
( 4 ) Al ar m s
( 5 ) D e te c ti o n  s ys te m s
( 6 ) O th e r  e l e c tr i c al l y o p e r a te d  s ys te m s
[ 5 5 : 6 . 8 . 1 . 1 ]

2 1 . 2 . 7 . 1 . 2    T h e  r e q u i r e m e n ts  o f 2 1 . 2 . 7 . 1  s h al l  n o t ap p l y wh e r e
e m e r g e n c y p o we r  i s  p r o vi d e d  i n  ac c o r d an c e  wi th  2 1 . 2 . 7 . 2  an d
NFPA 70.  [ 5 5 : 6 . 8 . 1 . 2 ]

2 1 . 2 . 7 . 2  E m e rge n c y P o we r.    Wh e n  e m e r g e n c y p o we r  i s
re q u i r e d ,  th e  s ys te m  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 e ve l  2
s ys te m  i n  a c c o r d a n c e  wi th  N F PA 1 1 0 .  [ 5 5 : 6 . 8 . 2 ]

2 1 . 2 . 8 *  E m p l o ye e  Al ar m  S ys te m .    Wh e r e  r e q u i r e d  b y g o ve r n ‐
m e n t r e g u l ati o n s ,  an  e m p l o ye e  a l a r m  s ys te m  s h al l  b e  p r o vi d e d
to  al l o w war n i n g fo r  n e c e s s ar y e m e r g e n c y ac ti o n  as  c a l l e d  fo r  i n
th e  e m e r g e n c y ac ti o n  p l an  r e q u i r e d  b y 1 . 1 0 . 1 ,  o r  fo r  r e ac ti o n
ti m e  fo r  s a fe  e g r e s s  o f e m p l o ye e s  fr o m  th e  wo r kp l a c e  o r  th e
i m m e d i a te  wo r k ar e a,  o r  b o th .  [ 5 5 : 6 . 9 ]

2 1 . 2 . 9 *  E x p l o s i o n  C o n tro l .    E x p l o s i o n  c o n tr o l  s h a l l  b e  p r o vi ‐
d e d  as  r e q u i r e d  b y Tab l e  2 1 . 2 . 9  i n  ac c o r d an c e  wi th  N F PA 6 8  o r
N F PA 6 9  wh e r e  a m o u n ts  o f c o m p r e s s e d  ga s e s  i n  s to r a ge  o r  u s e
e x c e e d  th e  q u an ti ty th r e s h o l d s  r e q u i r i n g  s p e c i a l  p r o vi s i o n s .
[ 5 5 : 6 . 1 0 ]

2 1 . 2 . 1 0 *  Fi re  P ro te c ti o n  S ys te m s .    E x c e p t as  p r o vi d e d  i n
2 1 . 2 . 1 0 . 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 r e q u i r e d  to  c o m p l y
wi th  P r o te c ti o n  L e ve l s  1  th r o u gh  5  s h a l l  b e  p r o te c te d  b y a n
ap p r o ve d  au to m ati c  fr e  s p r i n kl e r  s ys te m  c o m p l yi n g  wi th
N F PA 1 3 .  [ 5 5 : 6 . 1 1 ]

2 1 . 2 . 1 0 . 1    Ro o m s  o r  ar e a s  th a t a r e  o f n o n c o m b u s ti b l e
c o n s tr u c ti o n  wi th  wh o l l y n o n c o m b u s ti b l e  c o n te n ts  s h al l  n o t b e
r e q u i r e d  to  b e  p r o te c te d  b y a n  au to m ati c  fr e  s p r i n kl e r  s ys te m .
[ 5 5 : 6 . 1 1 . 1 ]

2 1 . 2 . 1 0 . 2  S p ri n k l e r S ys te m  D e s i gn .    Wh e r e  s p r i n kl e r  p r o te c ‐
ti o n  i s  r e q u i r e d ,  th e  ar e a  i n  wh i c h  c o m p r e s s e d  g as e s  o r  c r yo ‐
ge n i c  fu i d s  a r e  s to r e d  o r  u s e d  s h al l  b e  p r o te c te d  wi th  a
s p r i n kl e r  s ys te m  d e s i g n e d  to  b e  n o t l e s s  th a n  th at r e q u i r e d  b y
1 1 . 2 . 3 . 1 . 1  o f N F PA 1 3  fo r  th e  O r d i n a r y H a z a r d  Gr o u p  2
d e n s i ty/ ar e a  c u r ve .  [ 5 5 : 6 . 1 1 . 2 . 1 ]

2 1 . 2 . 1 0 . 2 . 1    Wh e r e  s p r i n kl e r  p r o te c ti o n  i s  r e q u i r e d ,  th e  ar e a  i n
wh i c h  th e  fam m ab l e  o r  p yr o p h o r i c  c o m p r e s s e d  ga s e s  o r  c r yo ‐
ge n i c  fu i d s  ar e  s to r e d  o r  u s e d  s h al l  b e  p r o te c te d  wi th  a s p r i n ‐

kl e r  s ys te m  d e s i gn e d  to  b e  n o t l e s s  th an  th at r e q u i r e d  b y
1 1 . 2 . 3 . 1 . 1  o f N F PA 1 3  fo r  th e  E x tr a H a z a r d  Gr o u p  1  d e n s i ty/
ar e a c u r ve .  [ 5 5 : 6 . 1 1 . 2 . 2 ]

2 1 . 2 . 1 1  L i gh ti n g.    Ap p r o ve d  l i gh ti n g  b y n a tu r al  o r  a r tifc i al
m e a n s  s h a l l  b e  p r o vi d e d  fo r  ar e a s  o f s to r ag e  o r  u s e .  [ 5 5 : 6 . 1 2 ]

2 1 . 2 . 1 2  H az ard  I d e n tifc ati o n  S i gn s .    [ 5 5 : 6 . 1 3 ]

2 1 . 2 . 1 2 . 1    H az ar d  i d e n tifc a ti o n  s i g n s  s h al l  b e  p l ac e d  at a l l
e n tr a n c e s  to  l o c ati o n s  wh e r e  c o m p r e s s e d  g as e s  ar e  p r o d u c e d ,

s to r e d ,  u s e d ,  o r  h a n d l e d  i n  a c c o r d an c e  wi th  N F PA 7 0 4 .
[ 5 5 : 6 . 1 3 . 1 ]

2 1 . 2 . 1 2 . 1 . 1    Rati n g s  s h al l  b e  as s i g n e d  i n  a c c o r d an c e  wi th
N F PA 7 0 4 .  [ 5 5 : 6 . 1 3 . 1 . 1 ]

2 1 . 2 . 1 2 . 1 . 2  I d e n tifc ati o n  o f G as  Ro o m s  an d  C ab i n e ts .    Ro o m s
o r  c ab i n e ts  c o n ta i n i n g c o m p r e s s e d  g as e s  s h al l  b e  c o n s p i c u o u s l y
l ab e l e d  as  fo l l o ws :

C O M P RE S S E D  GAS  [ 5 5 : 4 . 1 0 . 2 . 3 ]

2 1 . 2 . 1 2 . 1 . 3    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 al l  b e  p e r m i t‐
te d  to  wai ve  2 1 . 2 . 1 2 . 1  wh e r e  c o n s i s te n t wi th  s a fe ty.  [ 5 5 : 6 . 1 3 . 1 . 2 ]

2 1 . 2 . 1 2 . 2  S i gn s .    S i g n s  s h al l  n o t b e  o b s c u r e d  o r  r e m o ve d .
[ 5 5 : 6 . 1 3 . 2 . 1 ]

2 1 . 2 . 1 2 . 3  N o  S m o ki n g.    S i g n s  p r o h i b i ti n g  s m o ki n g  o r  o p e n
fa m e s  wi th i n  2 5  ft ( 7 . 6  m )  o f a r e a p e r i m e te r s  s h a l l  b e  p r o vi d e d

i n  ar e a s  wh e r e  to x i c ,  h i g h l y to x i c ,  c o r r o s i ve ,  u n s ta b l e  r e ac ti ve ,
fa m m a b l e ,  o x i d i z i n g ,  o r  p yr o p h o r i c  ga s e s  a r e  p r o d u c e d ,
s to r e d ,  o r  u s e d .  [ 5 5 : 6 . 1 3 . 2 . 2 ]

2 1 . 2 . 1 3  S p i l l  C o n tro l ,  D rai n age ,  an d  S e c o n d ar y C o n tai n m e n t.
S p i l l  c o n tr o l ,  d r ai n ag e ,  an d  s e c o n d ar y c o n ta i n m e n t s h a l l  n o t

b e  r e q u i r e d  fo r  c o m p r e s s e d  ga s e s .  [ 5 5 : 6 . 1 4 ]

2 1 . 2 . 1 4  S h e l vi n g.    [ 5 5 : 6 . 1 5 ]

2 1 . 2 . 1 4 . 1    S h e l ve s  u s e d  fo r  th e  s to r a ge  o f c yl i n d e r s ,  c o n tai n e r s ,
an d  tan ks  s h al l  b e  o f 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
d e s i g n e d  to  s u p p o r t th e  we i g h t o f th e  m ate r i a l s  s to r e d .

[ 5 5 : 6 . 1 5 . 1 ]

2 1 . 2 . 1 4 . 2    S h e l ve s  an d  c o n tai n e r s  s h a l l  b e  s e c u r e d  fr o m  o ve r ‐
tu r n i n g.  [ 5 5 : 6 . 1 5 . 2 ]

Δ Tab l e  2 1 . 2 . 9  E x p l o s i o n  C o n tro l  Re q u i re m e n ts

  E x p l o s i o n  C o n tro l  M e th o d s

M ate ri al C l as s
B ar ri c ad e

C o n s tr u c ti o n
E x p l o s i o n  Ve n ti n g o r

P re ve n ti o n  S ys te m s

F l a m m a b l e  c r yo g e n i c  fu i d — N o t r e q u i r e d Re q u i r e d
F l a m m a b l e  ga s N o n l i q u efe d N o t r e q u i r e d Re q u i r e d

L i q u efe d N o t r e q u i r e d Re q u i r e d
P yr o p h o r i c  ga s — N o t r e q u i r e d Re q u i r e d
U n s ta b l e  r e ac ti ve  g as 4 Re q u i r e d N o t r e q u i r e d

3  ( d e to n a b l e ) Re q u i r e d N o t r e q u i r e d
3  ( n o n d e to n a b l e ) N o t r e q u i r e d Re q u i r e d

[ 5 5 : Ta b l e  6 . 1 0 ]



H AZ ARD O U S  M AT E RI AL S  C O D E4 0 0 - 8 8

2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  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 1 . 2 . 1 5  Ve n t P i p e  Te r m i n ati o n .    T h e  te r m i n a ti o n  p o i n t fo r
p i p e d  ve n t s ys te m s  s e r vi n g  c yl i n d e r s ,  c o n tai n e r s ,  tan ks ,  an d  ga s
s ys te m s  u s e d  fo r  th e  p u r p o s e  o f o p e r a ti o n al  o r  e m e r g e n c y ve n t‐
i n g s h a l l  b e  l o c ate d  to  p r e ve n t i m p i n g e m e n t e x p o s u r e  o n  th e
s ys te m  s e r ve d  a n d  to  m i n i m i z e  th e  e ffe c ts  o f h i g h  te m p e r a tu r e
th e r m al  r a d i a ti o n  o r  th e  e ffe c ts  o f c o n ta c t wi th  th e  g as  fr o m
th e  e s c ap i n g  p l u m e  to  th e  s u p p l y s ys te m ,  p e r s o n n e l ,  ad j ac e n t
s tr u c tu r e s ,  an d  i gn i ti o n  s o u r c e s .  [ 5 5 : 6 . 1 6 ]

2 1 . 2 . 1 6  Ve n ti l ati o n .    I n d o o r  s to r a ge  a n d  u s e  a r e as  a n d  s to r a ge
b u i l d i n g s  fo r  c o m p r e s s e d  g as e s  a n d  c r yo g e n i c  fu i d s  s h a l l  b e
p r o vi d e d  wi th  m e c h a n i c al  e x h au s t ve n ti l ati o n  o r  fx e d  n a tu r al
ve n ti l a ti o n ,  wh e r e  n atu r a l  ve n ti l ati o n  i s  s h o wn  to  b e  ac c e p tab l e
fo r  th e  m ate r i a l  as  s to r e d .  [ 5 5 : 6 . 1 7 ]

2 1 . 2 . 1 6 . 1  C o m p re s s e d  Ai r.    T h e  r e q u i r e m e n ts  o f 2 1 . 2 . 1 6  s h a l l
n o t ap p l y to  c yl i n d e r s ,  c o n tai n e r s ,  a n d  tan ks  c o n tai n i n g
c o m p r e s s e d  a i r.  [ 5 5 : 6 . 1 7 . 1 ]

2 1 . 2 . 1 6 . 2  M e c h an i c al  E x h au s t Ve n ti l ati o n .    Wh e r e  m e c h a n i c al
e x h a u s t ve n ti l a ti o n  i s  p r o vi d e d ,  th e  s ys te m  s h al l  b e  o p e r ati o n al
d u r i n g th e  ti m e  th e  b u i l d i n g  o r  s p a c e  i s  o c c u p i e d .  [ 5 5 : 6 . 1 7 . 3 ]

2 1 . 2 . 1 6 . 2 . 1  Ve n ti l ati o n  Rate .    M e c h an i c a l  e x h a u s t o r  fx e d
n a tu r al  ve n ti l ati o n  s h a l l  b e  p r o vi d e d  at a r a te  o f n o t l e s s  th an
1  s c f/ m i n / ft2  ( 0 . 0 5 1  m 3 / s e c / m 2 )  o f fo o r  a r e a o ve r  th e  a r e a o f

s to r ag e  o r  u s e .  [ 5 5 : 6 . 1 7 . 3 . 2 ]

2 1 . 2 . 1 6 . 2 . 2  C o n ti n u o u s  O p e rati o n .    Wh e n  o p e r ati o n  o f ve n ti ‐
l ati o n  s ys te m s  i s  r e q u i r e d ,  s ys te m s  s h a l l  o p e r ate  c o n ti n u o u s l y
u n l e s s  a n  a l te r n ati ve  d e s i gn  i s  ap p r o ve d  b y th e  AH J .

[ 5 5 : 6 . 1 7 . 3 . 1 ]

2 1 . 2 . 1 6 . 2 . 3  S h u to ff C o n tro l s .    Wh e r e  p o we r e d  ve n ti l a ti o n  i s
p r o vi d e d ,  a  m an u al  s h u to ff s wi tc h  s h a l l  b e  p r o vi d e d  o u ts i d e  o f

th e  r o o m  i n  a  p o s i ti o n  ad j a c e n t to  th e  p r i n c i p al  ac c e s s  d o o r  to
th e  r o o m  o r  i n  an  a p p r o ve d  l o c ati o n .  [ 5 5 : 6 . 1 7 . 3 . 3 ]

2 1 . 2 . 1 6 . 2 . 4  M an u al  S h u to ff S wi tc h .    T h e  s wi tc h  s h a l l  b e  th e
b r e a kg l a s s  o r  e q u i val e n t typ e  an d  s h al l  b e  l ab e l e d  as  fo l l o ws :

WARN I N G:  VE N T I L AT I O N  S YS T E M  E M E RGE N C Y S H U T O F F
[ 5 5 : 6 . 1 7 . 3 . 3 . 1 ]

2 1 . 2 . 1 6 . 3  I n l e ts  to  th e  E x h au s t S ys te m .    [ 5 5 : 6 . 1 7 . 4 ]

2 1 . 2 . 1 6 . 3 . 1    T h e  e x h au s t ve n ti l ati o n  s ys te m  d e s i g n  s h al l  take
i n to  ac c o u n t th e  d e n s i ty o f th e  p o te n ti a l  ga s e s  r e l e a s e d .

[ 5 5 : 6 . 1 7 . 4 . 1 ]

2 1 . 2 . 1 6 . 3 . 2 *    F o r  ga s e s  th at a r e  h e avi e r  th a n  ai r,  e x h au s t s h a l l
b e  ta ke n  fr o m  a p o i n t wi th i n  1 2  i n .  ( 3 0 5  m m )  o f th e  fo o r.  T h e
u s e  o f s u p p l e m e n ta l  i n l e ts  s h a l l  b e  al l o we d  to  b e  i n s tal l e d  a t
p o i n ts  a b o ve  th e  1 2  i n .  ( 3 0 5  m m )  th r e s h o l d  l e ve l .  [ 5 5 : 6 . 1 7 . 4 . 2 ]

2 1 . 2 . 1 6 . 3 . 3 *    F o r  g as e s  th a t a r e  l i gh te r  th an  ai r,  e x h a u s t s h a l l
b e  ta ke n  fr o m  a p o i n t wi th i n  1 2  i n .  ( 3 0 5  m m )  o f th e  c e i l i n g .

T h e  u s e  o f s u p p l e m e n ta l  i n l e ts  s h al l  b e  al l o we d  to  b e  i n s tal l e d
a t p o i n ts  b e l o w th e  1 2  i n .  ( 3 0 5  m m )  th r e s h o l d  l e ve l .
[ 5 5 : 6 . 1 7 . 4 . 3 ]

2 1 . 2 . 1 6 . 3 . 4    T h e  l o c ati o n  o f b o th  th e  e x h a u s t a n d  i n l e t ai r
o p e n i n g s  s h a l l  b e  d e s i gn e d  to  p r o vi d e  a i r  m o ve m e n t ac r o s s  a l l

p o r ti o n s  o f th e  fo o r  o r  c e i l i n g  o f th e  r o o m  o r  a r e a to  p r e ve n t
th e  a c c u m u l a ti o n  o f vap o r s  wi th i n  th e  ve n ti l ate d  s p a c e .
[ 5 5 : 6 . 1 7 . 4 . 4 ]

2 1 . 2 . 1 6 . 4  Re c i rc u l ati o n  o f E x h au s t.    E x h a u s t ve n ti l a ti o n  s h a l l
n o t b e  r e c i r c u l ate d .  [ 5 5 : 6 . 1 7 . 5 ]

2 1 . 2 . 1 6 . 5  Ve n ti l ati o n  D i s c h arge .    Ve n ti l ati o n  d i s c h ar g e  s ys te m s
s h a l l  te r m i n a te  a t a p o i n t n o t l e s s  th an  5 0  ft ( 1 5  m )  fr o m

i n take s  o f a i r-h an d l i n g s ys te m s ,  a i r-c o n d i ti o n i n g  e q u i p m e n t,
a n d  ai r  c o m p r e s s o r s .  [ 5 5 : 6 . 1 7 . 6 ]

2 1 . 2 . 1 6 . 6  Ai r I n take s .    S to r ag e  a n d  u s e  o f c o m p r e s s e d  g as e s
s h a l l  b e  l o c a te d  n o t l e s s  th an  2 0  ft ( 6  m )  fr o m  ai r  i n take s .  S e e
2 1 . 3 . 4  th r o u g h  2 1 . 3 . 1 0  fo r  m a te r i al -s p e c ifc  r e q u i r e m e n ts .

[ 5 5 : 6 . 1 7 . 7 ]

2 1 . 2 . 1 7  G as  C ab i n e ts .    Wh e r e  a  g as  c a b i n e t i s  r e q u i r e d ,  i s  u s e d
to  p r o vi d e  s e p a r ati o n  o f ga s  h az ar d s ,  o r  i s  u s e d  to  i n c r e as e  th e

th r e s h o l d  q u an ti ty fo r  a g as  r e q u i r i n g  s p e c i a l  p r o vi s i o n s ,  th e
g as  c ab i n e t s h al l  b e  i n  ac c o r d a n c e  wi th  2 1 . 2 . 1 7 . 1  th r o u gh

2 1 . 2 . 1 7 . 5 .  [ 5 5 : 6 . 1 8 ]

2 1 . 2 . 1 7 . 1  C o n s tr uc ti o n .    [ 5 5 : 6 . 1 8 . 1 ]

2 1 . 2 . 1 7 . 1 . 1  M ate ri al s  o f C o n s tr u c ti o n .    T h e  g as  c ab i n e t s h a l l
b e  c o n s tr u c te d  o f n o t l e s s  th an  0 . 0 9 7  i n .  ( 2 . 4 6  m m )  ( 1 2  g au ge )

s te e l .  [ 5 5 : 6 . 1 8 . 1 . 1 ]

2 1 . 2 . 1 7 . 1 . 2  Ac c e s s  to  C o n tro l s .    T h e  g as  c a b i n e t s h al l  b e  p r o vi ‐
d e d  wi th  s e l f-c l o s i n g  l i m i te d  ac c e s s  p o r ts  o r  n o n c o m b u s ti b l e
wi n d o ws  to  g i ve  ac c e s s  to  e q u i p m e n t c o n tr o l s .  [ 5 5 : 6 . 1 8 . 1 . 2 ]

2 1 . 2 . 1 7 . 1 . 3  S e l f- C l o s i n g D o o rs .    T h e  ga s  c a b i n e t s h a l l  b e  p r o vi ‐
d e d  wi th  s e l f-c l o s i n g  d o o r s .  [ 5 5 : 6 . 1 8 . 1 . 3 ]

2 1 . 2 . 1 7 . 2  Ve n ti l ati o n  Re q u i re m e n ts .    [ 5 5 : 6 . 1 8 . 2 ]

2 1 . 2 . 1 7 . 2 . 1    T h e  g as  c ab i n e t s h al l  b e  p r o vi d e d  wi th  a n  e x h a u s t
ve n ti l a ti o n  s ys te m  d e s i gn e d  to  o p e r a te  at a  n e g ati ve  p r e s s u r e
r e l ati ve  to  th e  s u r r o u n d i n g  ar e a .  [ 5 5 : 6 . 1 8 . 2 . 1 ]

2 1 . 2 . 1 7 . 2 . 2    Wh e r e  to x i c ;  h i g h l y to x i c ;  p yr o p h o r i c ;  u n s tab l e ,
r e a c ti ve  C l as s  3  o r  C l a s s  4 ;  o r  c o r r o s i ve  g as e s  ar e  c o n tai n e d ,  th e

ve l o c i ty at th e  fac e  o f ac c e s s  p o r ts  o r  wi n d o ws ,  wi th  th e  ac c e s s
p o r t o r  wi n d o w o p e n ,  s h al l  n o t b e  l e s s  th an  2 0 0  ft/ m i n  ( 6 1  m /
m i n )  ave r ag e ,  wi th  n o t l e s s  th an  1 5 0  ft/ m i n  ( 4 6  m / m i n )  a t a n y

s i n gl e  p o i n t.  [ 5 5 : 6 . 1 8 . 2 . 2 ]

2 1 . 2 . 1 7 . 3  Fi re  P ro te c ti o n .    Gas  c ab i n e ts  u s e d  to  c o n tai n  to x i c ,
h i g h l y to x i c ,  o r  p yr o p h o r i c  ga s e s  s h a l l  b e  i n te r n a l l y s p r i n ‐

kl e r e d .  [ 5 5 : 6 . 1 8 . 3 ]

2 1 . 2 . 1 7 . 4  Q u an ti ty L i m i ts .    Ga s  c ab i n e ts  s h al l  c o n ta i n  n o t
m o r e  th a n  th r e e  c yl i n d e r s ,  c o n ta i n e r s ,  o r  tan ks .  [ 5 5 : 6 . 1 8 . 4 ]

2 1 . 2 . 1 7 . 5  S e p arati o n  o f I n c o m p ati b l e s .    I n c o m p ati b l e  ga s e s ,  a s
d efn e d  b y Tab l e  2 1 . 3 . 1 . 7 . 2 ,  s h a l l  b e  s to r e d  o r  u s e d  wi th i n  s e p a‐
r a te  g as  c ab i n e ts .  [ 5 5 : 6 . 1 8 . 5 ]

2 1 . 2 . 1 8  E x h au s te d  E n c l o s u re s .    [ 5 5 : 6 . 1 9 ]

2 1 . 2 . 1 8 . 1  Ve n ti l ati o n  Re q u i re m e n ts .    Wh e r e  an  e x h au s te d
e n c l o s u r e  i s  r e q u i r e d  o r  u s e d  to  i n c r e as e  th e  th r e s h o l d  q u an ti ty
fo r  a  g as  r e q u i r i n g  s p e c i a l  p r o vi s i o n s ,  th e  e x h a u s te d  e n c l o s u r e

s h a l l  b e  p r o vi d e d  wi th  an  e x h a u s t ve n ti l ati o n  s ys te m  d e s i gn e d
to  o p e r ate  at a n e g ati ve  p r e s s u r e  i n  r e l ati o n s h i p  to  th e
s u r r o u n d i n g ar e a .  [ 5 5 : 6 . 1 9 . 1 ]

2 1 . 2 . 1 8 . 1 . 1  C o n tro l  Ve l o c i ty at Ac c e s s  O p e n i n gs .    Wh e r e  to x i c ;
h i gh l y to x i c ;  p yr o p h o r i c ;  u n s tab l e ,  r e ac ti ve  C l a s s  3  o r  C l as s  4 ;  o r
c o r r o s i ve  ga s e s  ar e  c o n tai n e d ,  th e  ve l o c i ty a t th e  fa c e  o p e n i n g s

p r o vi d i n g a c c e s s  s h al l  b e  n o t l e s s  th an  2 0 0  ft/ m i n  ( 6 1  m / m i n )
a ve r a ge ,  wi th  n o t l e s s  th an  1 5 0  ft/ m i n  ( 4 6  m / m i n )  at a n y
s i n gl e  p o i n t.  [ 5 5 : 6 . 1 9 . 1 . 1 ]
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2 1 . 2 . 1 8 . 1 . 2  S e p arati o n  o f I n c o m p ati b l e  G as e s  Wi th i n  E n c l o ‐
s ure s .    C yl i n d e r s ,  c o n tai n e r s ,  a n d  tan ks  wi th i n  e n c l o s u r e s  s h a l l
b e  s e p a r ate d  i n  a c c o r d a n c e  wi th  Tab l e  2 1 . 3 . 1 . 7 . 2 .  [ 5 5 : 6 . 1 9 . 1 . 2 ]

2 1 . 2 . 1 8 . 1 . 3  Fi re  P ro te c ti o n .    E x h a u s te d  e n c l o s u r e s  s h al l  b e
i n te r n al l y s p r i n kl e r e d .  [ 5 5 : 6 . 1 9 . 1 . 3 ]

2 1 . 2 . 1 8 . 1 . 4  S e p arati o n .    I n c o m p a ti b l e  g as e s ,  as  d efn e d  b y
Ta b l e  2 1 . 3 . 1 . 7 . 2 ,  s h a l l  b e  s to r e d  o r  u s e d  wi th i n  s e p a r ate  e x h au s ‐
te d  e n c l o s u r e s .  [ 5 5 : 6 . 1 9 . 2 ]

2 1 . 2 . 1 9 *  S o u rc e  Val ve .    B u l k ga s  s ys te m s  s h al l  b e  p r o vi d e d
wi th  a  s o u r c e  val ve .  [ 5 5 : 6 . 2 0 ]

2 1 . 2 . 1 9 . 1    T h e  s o u r c e  va l ve  s h a l l  b e  m ar ke d .  [ 5 5 : 6 . 2 0 . 1 ]

2 1 . 2 . 1 9 . 2    T h e  s o u r c e  va l ve  s h al l  b e  d e s i g n ate d  o n  th e  d e s i g n
d r awi n gs  fo r  th e  i n s ta l l ati o n .  [ 5 5 : 6 . 2 0 . 2 ]

2 1 . 3  C o m p re s s e d  G as e s .

2 1 . 3 . 1  G e n e ral .    T h e  s to r a ge ,  u s e ,  an d  h an d l i n g  o f
c o m p r e s s e d  ga s e s  i n  c o n ta i n e r s ,  c yl i n d e r s ,  an d  ta n ks  s h a l l  b e  i n
ac c o r d an c e  wi th  S e c ti o n s  2 1 . 1 ,  2 1 . 3 ,  an d  2 1 . 6  as  ap p l i c ab l e .

2 1 . 3 . 1 . 1  C o m p re s s e d  G as  S ys te m s .    [ 5 5 : 7 . 1 . 2 ]

2 1 . 3 . 1 . 1 . 1  D e s i gn .    C o m p r e s s e d  ga s  s ys te m s  s h al l  b e  d e s i g n e d
fo r  th e  i n te n d e d  u s e  a n d  s h al l  b e  d e s i gn e d  b y p e r s o n s  c o m p e ‐
te n t i n  s u c h  d e s i g n .  [ 5 5 : 7 . 1 . 2 . 1 ]

2 1 . 3 . 1 . 1 . 2  I n s tal l ati o n .    I n s ta l l ati o n  o f b u l k c o m p r e s s e d  ga s
s ys te m s  s h al l  b e  s u p e r vi s e d  b y p e r s o n n e l  kn o wl e d ge a b l e  i n  th e
ap p l i c a ti o n  o f th e  s ta n d a r d s  fo r  th e i r  c o n s tr u c ti o n  a n d  u s e .
[ 5 5 : 7 . 1 . 2 . 2 ]

2 1 . 3 . 1 . 2  C yl i n d e rs ,  C o n tai n e rs ,  an d  Tan k s .    [ 5 5 : 7 . 1 . 5 ]

2 1 . 3 . 1 . 2 . 1  D e s i gn  an d  C o n s tr u c ti o n .    C yl i n d e r s ,  c o n tai n e r s ,
an d  ta n ks  s h al l  b e  d e s i gn e d ,  fa b r i c ate d ,  te s te d ,  a n d  m a r ke d
( i . e . ,  s tam p e d )  i n  ac c o r d a n c e  wi th  D e p ar tm e n t o f Tr an s p o r ta‐
ti o n  ( D O T )  r e g u l a ti o n s ,  Tr a n s p o r t C a n ad a ’ s  ( T C )  Transporta‐
tion of Dangerous Goods Regulations,  o r  th e  AS M E  Boiler and
Pressure Vessel Code,  “ Ru l e s  fo r  th e  C o n s tr u c ti o n  o f U nfr e d  P r e s ‐
s u r e  Ve s s e l s , ”  S e c ti o n  VI I I .  [ 5 5 : 7 . 1 . 5 . 1 ]

2 1 . 3 . 1 . 2 . 2  D e fe c ti ve  C yl i n d e rs ,  C o n tai n e rs ,  an d  Tan ks .
[ 5 5 : 7 . 1 . 5 . 2 ]

2 1 . 3 . 1 . 2 . 2 . 1    D e fe c ti ve  c yl i n d e r s ,  c o n tai n e r s ,  a n d  ta n ks  s h al l  b e
re tu r n e d  to  th e  s u p p l i e r.  [ 5 5 : 7 . 1 . 5 . 2 . 1 ]

2 1 . 3 . 1 . 2 . 2 . 2    S u p p l i e r s  s h a l l  r e p a i r  th e  c yl i n d e r s ,  c o n ta i n e r s ,
an d  tan ks ,  r e m o ve  th e m  fr o m  s e r vi c e ,  o r  d i s p o s e  o f th e m  i n  an
ap p r o ve d  m a n n e r.  [ 5 5 : 7 . 1 . 7 . 2 . 2 ]

2 1 . 3 . 1 . 2 . 2 . 3    S u p p l i e r s  s h a l l  e n s u r e  th at d e fe c ti ve  c yl i n d e r s ,
c o n tai n e r s ,  a n d  tan ks  th a t h a ve  b e e n  r e p ai r e d  a r e  e va l u ate d  b y
q u al ife d  i n d i vi d u a l s  to  ve r i fy th at th e  n e e d e d  r e p ai r s  an d  an y
re q u i r e d  te s ti n g h as  b e e n  p e r fo r m e d  a n d  th a t th o s e  r e p a i r e d
o r  te s te d  a r e  i n  a  s e r vi c e a b l e  c o n d i ti o n  b e fo r e  r e tu r n i n g  th e m
to  s e r vi c e .  [ 5 5 : 7 . 1 . 5 . 3 ]

2 1 . 3 . 1 . 2 . 3  S u p p o r ts .    S tati o n ar y c yl i n d e r s ,  c o n tai n e r s ,  an d
ta n ks  s h al l  b e  p r o vi d e d  wi th  e n g i n e e r e d  s u p p o r ts  o f n o n c o m ‐
b u s ti b l e  m a te r i al  o n  n o n c o m b u s ti b l e  fo u n d a ti o n s .  [ 5 5 : 7 . 1 . 5 . 3 ]

2 1 . 3 . 1 . 2 . 4  C yl i n d e rs ,  C o n tai n e rs ,  an d  Tan ks  C o n tai n i n g Re s i d ‐
ual  G as .    C o m p r e s s e d  ga s  c yl i n d e r s ,  c o n tai n e r s ,  a n d  tan ks
c o n tai n i n g  r e s i d u a l  p r o d u c t s h al l  b e  tr e a te d  a s  fu l l  e x c e p t wh e n
b e i n g e x am i n e d ,  s e r vi c e d ,  o r  r efl l e d  b y a g as  m a n u fac tu r e r,
au th o r i z e d  c yl i n d e r  r e q u a l ife r,  o r  d i s tr i b u to r.  [ 5 5 : 7 . 1 . 5 . 4 ]

2 1 . 3 . 1 . 2 . 5  P re s s ure  Re l i e f D e vi c e s .    [ 5 5 : 7 . 1 . 5 . 5 ]

2 1 . 3 . 1 . 2 . 5 . 1    Wh e n  r e q u i r e d  b y 2 1 . 3 . 1 . 2 . 5 . 2 ,  p r e s s u r e  r e l i e f
d e vi c e s  s h al l  b e  p r o vi d e d  to  p r o te c t c o n ta i n e r s  a n d  s ys te m s

c o n tai n i n g c o m p r e s s e d  g as e s  fr o m  r u p tu r e  i n  th e  e ve n t o f o ve r ‐
p r e s s u r e  fr o m  th e r m a l  e x p o s u r e .  [ 5 5 : 7 . 1 . 5 . 5 . 1 ]

2 1 . 3 . 1 . 2 . 5 . 2    P r e s s u r e  r e l i e f d e vi c e s  to  p r o te c t c o n ta i n e r s  s h a l l
b e  d e s i g n e d  an d  p r o vi d e d  i n  ac c o r d an c e  wi th  C GA S -1 . 1 ,  Pres‐
sure Relief Device Standards — Part 1  — Cylinders for Compressed

Gases,  fo r  c yl i n d e r s ;  C GA S - 1 . 2 ,  Pressure Relief Device Standards —
Part 2 — Cargo and Portable Tanks for Compressed Gases,  fo r  p o r ta‐

b l e  tan ks ;  an d  C GA S -1 . 3 ,  Pressure Relief Device Standards —
Part 3 — Stationary Storage Containers for Compressed Gases,  fo r
s tati o n a r y ta n ks  o r  a p p l i c a b l e  e q u i val e n t r e q u i r e m e n ts  i n  th e

c o u n tr y o f u s e .  [ 5 5 : 7 . 1 . 5 . 5 . 2 ]

2 1 . 3 . 1 . 2 . 5 . 3    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  s i z e d  i n  ac c o r d ‐
a n c e  wi th  th e  s p e c ifc a ti o n s  to  wh i c h  th e  c o n tai n e r  was  fa b r i c a‐

te d .  [ 5 5 : 7 . 1 . 5 . 5 . 3 ]

2 1 . 3 . 1 . 2 . 5 . 4    T h e  p r e s s u r e  r e l i e f d e vi c e  s h a l l  h ave  th e  c ap ac i ty
to  p r e ve n t th e  m ax i m u m  d e s i g n  p r e s s u r e  o f th e  c o n ta i n e r  o r
s ys te m  fr o m  b e i n g  e x c e e d e d .  [ 5 5 : 7 . 1 . 5 . 5 . 4 ]

2 1 . 3 . 1 . 2 . 5 . 5    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  a r r an g e d  to
d i s c h ar g e  u n o b s tr u c te d  to  th e  o p e n  ai r  i n  s u c h  a  m an n e r  as  to

p r e ve n t a n y i m p i n ge m e n t o f e s c ap i n g  g as  u p o n  th e  c o n tai n e r,
ad j a c e n t s tr u c tu r e s ,  o r  p e r s o n n e l .  T h i s  r e q u i r e m e n t s h al l  n o t
ap p l y to  D O T  s p e c ifc a ti o n  c o n ta i n e r s  h a vi n g an  i n te r n al

vo l u m e  o f 2 . 0  ft3  s c f ( 0 . 0 5 7  N m 3 )  o r  l e s s .  [ 5 5 : 7 . 1 . 5 . 5 . 5 ]

2 1 . 3 . 1 . 2 . 5 . 6    P r e s s u r e  r e l i e f d e vi c e s  o r  ve n t p i p i n g  s h al l  b e
d e s i g n e d  o r  l o c ate d  s o  th at m o i s tu r e  c a n n o t c o l l e c t an d  fr e e z e
i n  a m a n n e r  th a t wo u l d  i n te r fe re  wi th  o p e r a ti o n  o f th e  d e vi c e .

[ 5 5 : 7 . 1 . 5 . 5 . 6 ]

2 1 . 3 . 1 . 3  C ath o d i c  P ro te c ti o n .    Wh e r e  r e q u i r e d ,  c a th o d i c
p r o te c ti o n  s h a l l  b e  i n  a c c o r d a n c e  wi th  2 1 . 3 . 1 . 3 .  [ 5 5 : 7 . 1 . 6 ]

2 1 . 3 . 1 . 3 . 1  O p e rati o n .    Wh e r e  i n s tal l e d ,  c ath o d i c  p ro te c ti o n
s ys te m s  s h a l l  b e  o p e r a te d  a n d  m ai n ta i n e d  to  c o n ti n u o u s l y

p r o vi d e  c o r r o s i o n  p r o te c ti o n .  [ 5 5 : 7 . 1 . 6 . 1 ]

2 1 . 3 . 1 . 3 . 2  I n s p e c ti o n .    C o n tai n e r  s ys te m s  e q u i p p e d  wi th
c a th o d i c  p r o te c ti o n  s h al l  b e  i n s p e c te d  fo r  th e  i n te n d e d  o p e r a‐
ti o n  b y a  c a th o d i c  p r o te c ti o n  te s te r.  [ 5 5 : 7 . 1 . 6 . 2 ]

2 1 . 3 . 1 . 3 . 2 . 1    T h e  fr e q u e n c y o f i n s p e c ti o n  s h a l l  b e  d e te r m i n e d
b y th e  d e s i gn e r  o f th e  c a th o d i c  p r o te c ti o n  s ys te m .  [ 5 5 : 7 . 1 . 6 . 2 ]

2 1 . 3 . 1 . 3 . 2 . 2    T h e  c a th o d i c  p r o te c ti o n  te s te r  s h a l l  b e  c e r tife d  as
b e i n g q u al ife d  b y th e  N a ti o n al  As s o c i ati o n  o f C o r r o s i o n  E n g i ‐

n e e r s ,  I n te r n a ti o n a l  ( N AC E ) .  [ 5 5 : 7 . 1 . 6 . 2 . 1 ]

2 1 . 3 . 1 . 3 . 3  I m p re s s e d  C u r re n t S ys te m s .    S ys te m s  e q u i p p e d  wi th
i m p r e s s e d  c u r r e n t c a th o d i c  p r o te c ti o n  s ys te m s  s h al l  b e  i n s p e c ‐

te 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 d e s i g n  an d
2 1 . 3 . 1 . 3 . 2 .  [ 5 5 : 7 . 1 . 6 . 3 ]

2 1 . 3 . 1 . 3 . 3 . 1    T h e  d e s i g n  l i m i ts  o f th e  c ath o d i c  p r o te c ti o n
s ys te m  s h a l l  b e  avai l a b l e  to  th e  AH J  u p o n  r e q u e s t.

[ 5 5 : 7 . 1 . 6 . 3 . 1 ]

2 1 . 3 . 1 . 3 . 3 . 2    T h e  s ys te m  o wn e r s h al l  m a i n tai n  th e  fo l l o wi n g
r e c o r d s  to  d e m o n s tr ate  th at th e  c ath o d i c  p r o te c ti o n  i s  i n

c o n fo r m a n c e  wi th  th e  r e q u i r e m e n ts  o f th e  d e s i gn :

( 1 ) T h e  r e s u l ts  o f i n s p e c ti o n s  o f th e  s ys te m
( 2 ) T h e  r e s u l ts  o f te s ti n g th at h a s  b e e n  c o m p l e te d
[ 5 5 : 7 . 1 . 6 . 3 . 2 ]
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2 1 . 3 . 1 . 3 . 4  C o r ro s i o n  E x p e r t.

2 1 . 3 . 1 . 3 . 4 . 1    Re p ai r s ,  m a i n te n an c e ,  o r  r e p l ac e m e n t o f a c a th o ‐
d i c  p r o te c ti o n  s ys te m  s h al l  b e  u n d e r  th e  s u p e r vi s i o n  o f a c o r r o ‐
s i o n  e x p e r t c e r tife d  b y N AC E .  [ 5 5 : 7 . 1 . 6 . 4 ]

2 1 . 3 . 1 . 3 . 4 . 2    T h e  c o r r o s i o n  e x p e r t s h al l  b e  c e r tife d  b y N AC E
as  a  s e n i o r  c o r r o s i o n  te c h n o l o g i s t,  a c ath o d i c  p r o te c ti o n
s p e c i al i s t,  o r  a c o r r o s i o n  s p e c i a l i s t o r  s h al l  b e  a r e gi s te r e d  e n g i ‐
n e e r  wi th  r e g i s tr a ti o n  i n  a  fe l d  th a t i n c l u d e s  e d u c a ti o n  an d
e x p e r i e n c e  i n  c o r r o s i o n  c o n tr o l .  [ 5 5 : 7 . 1 . 6 . 4 . 1 ]

2 1 . 3 . 1 . 4  L ab e l i n g Re q u i re m e n ts .    [ 5 5 : 7 . 1 . 7 ]

2 1 . 3 . 1 . 4 . 1  C o n tai n e rs .    I n d i vi d u a l  c o m p r e s s e d  g as  c yl i n d e r s ,
c o n tai n e r s ,  a n d  tan ks  s h al l  b e  m ar ke d  o r  l a b e l e d  i n  a c c o r d a n c e
wi th  D O T  r e q u i r e m e n ts  o r  th o s e  o f th e  ap p l i c a b l e  r e g u l a to r y
ag e n c y.  [ 5 5 : 7 . 1 . 7 . 1 ]

2 1 . 3 . 1 . 4 . 2  L ab e l  M ai n te n an c e .    T h e  l ab e l s  a p p l i e d  b y th e  ga s
m a n u fac tu r e r  to  i d e n ti fy th e  l i q u efe d  o r  n o n l i q u efe d
c o m p r e s s e d  ga s  c yl i n d e r  c o n te n ts  s h a l l  n o t b e  al te r e d  o r
re m o ve d  b y th e  u s e r.  [ 5 5 : 7 . 1 . 7 . 2 ]

2 1 . 3 . 1 . 4 . 3  S tati o n ar y C o m p re s s e d  G as  C yl i n d e rs ,  C o n tai n e rs ,
an d  Tan ks .    [ 5 5 : 7 . 1 . 7 . 3 ]

2 1 . 3 . 1 . 4 . 3 . 1    S tati o n ar y c o m p r e s s e d  ga s  c yl i n d e r s ,  c o n tai n e r s ,
an d  ta n ks  s h al l  b e  m a r ke d  i n  a c c o r d a n c e  wi th  N F PA 7 0 4 .
[ 5 5 : 7 . 1 . 7 . 3 . 1 ]

2 1 . 3 . 1 . 4 . 3 . 2    M a r ki n gs  s h al l  b e  vi s i b l e  fr o m  an y d i r e c ti o n  o f
ap p r o ac h .  [ 5 5 : 7 . 1 . 7 . 3 . 2 ]

2 1 . 3 . 1 . 4 . 4  P i p i n g S ys te m s .    [ 5 5 : 7 . 1 . 7 . 4 ]

2 1 . 3 . 1 . 4 . 4 . 1    E x c e p t a s  p r o vi d e d  i n  2 1 . 3 . 1 . 4 . 4 . 2 ,  p i p i n g  s ys te m s
s h a l l  b e  m ar ke d  i n  ac c o r d an c e  wi th  AS M E  A1 3 . 1 ,  Scheme for the
Identifcation of Piping Systems,  o r  o th e r  ap p l i c ab l e  a p p r o ve d
s tan d ar d s  a s  fo l l o ws :

( 1 ) M ar ki n g  s h al l  i n c l u d e  th e  n a m e  o f th e  g as  a n d  a
d i r e c ti o n -o f-fo w ar r o w.

( 2 ) P i p i n g  th a t i s  u s e d  to  c o n ve y m o r e  th a n  o n e  g as  at var i o u s
ti m e s  s h al l  b e  m a r ke d  to  p r o vi d e  c l e ar  i d e n tifc ati o n  an d

war n i n g o f th e  h az ar d .
( 3 ) M ar ki n g s  fo r  p i p i n g  s ys te m s  s h al l  b e  p r o vi d e d  a t th e

fo l l o wi n g  l o c ati o n s :

( a) At e ac h  c r i ti c al  p r o c e s s  c o n tr o l  val ve
( b ) At wal l ,  fo o r,  o r  c e i l i n g  p e n e tr a ti o n s
( c ) At e ac h  c h an g e  o f d i r e c ti o n
( d ) At a m i n i m u m  o f e ve r y 2 0  ft ( 6 . 1  m )  o r  fr ac ti o n

th e r e o f th r o u g h o u t th e  p i p i n g  r u n
[ 5 5 : 7 . 1 . 7 . 4 . 1 ]

2 1 . 3 . 1 . 4 . 4 . 2    P i p i n g  wi th i n  g as  m an u fa c tu r i n g  p l a n ts ,  ga s
p r o c e s s i n g p l an ts ,  r efn e r i e s ,  a n d  s i m i l ar  o c c u p an c i e s  s h al l  b e
m a r ke d  i n  an  ap p r o ve d  m a n n e r.  [ 5 5 : 7 . 1 . 7 . 4 . 2 ]

2 1 . 3 . 1 . 5  S e c uri ty.    [ 5 5 : 7 . 1 . 8 ]

2 1 . 3 . 1 . 5 . 1  G e n e ral .    C o m p r e s s e d  g as  c yl i n d e r s ,  c o n ta i n e r s ,
tan ks ,  a n d  s ys te m s  s h a l l  b e  s e c u r e d  ag ai n s t ac c i d e n ta l  d i s l o d ge ‐
m e n t a n d  ag ai n s t a c c e s s  b y u n a u th o r i z e d  p e r s o n n e l .
[ 5 5 : 7 . 1 . 8 . 1 ]

2 1 . 3 . 1 . 5 . 2 *  S e c u ri ty o f Are as .    S to r ag e ,  u s e ,  an d  h a n d l i n g
ar e as  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.  [ 5 5 : 7 . 1 . 8 . 2 ]

2 1 . 3 . 1 . 5 . 3  P h ys i c al  P ro te c ti o n .    [ 5 5 : 7 . 1 . 8 . 3 ]

2 1 . 3 . 1 . 5 . 3 . 1    C o m p r e s s e d  ga s  c yl i n d e r s ,  c o n tai n e r s ,  tan ks ,  an d
s ys te m s  th at c o u l d  b e  e x p o s e d  to  p h ys i c al  d a m ag e  s h al l  b e

p r o te c te d .  [ 5 5 : 7 . 1 . 8 . 3 . 1 ]

2 1 . 3 . 1 . 5 . 3 . 2    Gu a r d  p o s ts  o r  o th e r  m e a n s  s h al l  b e  p r o vi d e d  to
p r o te c t c o m p r e s s e d  g as  c yl i n d e r s ,  c o n ta i n e r s ,  tan ks ,  an d

s ys te m s  i n d o o r s  an d  o u td o o r s  fr o m  ve h i c u l a r  d a m ag e .  (See
Section 4. 1 1  of NFPA 55. ) [ 5 5 : 7 . 1 . 8 . 3 . 2 ]

2 1 . 3 . 1 . 5 . 4  S e c u ri n g C o m p re s s e d  G as  C yl i n d e rs ,  C o n tai n e rs ,
an d  Tan ks .    C o m p r e s s e d  ga s  c yl i n d e r s ,  c o n ta i n e r s ,  an d  ta n ks  i n
u s e  o r  i n  s to r a ge  s h a l l  b e  s e c u r e d  to  p r e ve n t th e m  fr o m  fa l l i n g

o r  b e i n g  kn o c ke d  o ve r  b y c o r r a l l i n g  th e m  an d  s e c u r i n g  th e m
to  a c ar t,  fr am e wo r k,  o r  fx e d  o b j e c t b y u s e  o f a r e s tr a i n t,  u n l e s s

o th e r wi s e  p e r m i tte d  b y 2 1 . 3 . 1 . 5 . 4 . 1  an d  2 1 . 3 . 1 . 5 . 4 . 2 .
[ 5 5 : 7 . 1 . 8 . 4 ]

2 1 . 3 . 1 . 5 . 4 . 1    C o m p r e s s e d  g as  c yl i n d e r s ,  c o n tai n e r s ,  a n d  tan ks
i n  th e  p r o c e s s  o f e x am i n ati o n ,  s e r vi c i n g ,  a n d  r efl l i n g s h al l  n o t
b e  r e q u i r e d  to  b e  s e c u r e d .  [ 5 5 : 7 . 1 . 8 . 4 . 1 ]

2 1 . 3 . 1 . 5 . 4 . 2    At c yl i n d e r-fl l i n g  p l a n ts ,  a u th o r i z e d  c yl i n d e r
r e q u al ife r ' s  fac i l i ti e s ,  an d  d i s tr i b u to r s '  war e h o u s e s ,  th e  n e s ti n g

o f c yl i n d e r s  s h a l l  b e  p e r m i tte d  a s  a m e an s  to  s e c u r e  c yl i n d e r s .
[ 5 5 : 7 . 1 . 8 . 4 . 2 ]

2 1 . 3 . 1 . 6  Val ve  P ro te c ti o n .    [ 5 5 : 7 . 1 . 9 ]

2 1 . 3 . 1 . 6 . 1  G e n e ral .    C o m p r e s s e d  g as  c yl i n d e r,  c o n ta i n e r,  an d
ta n k val ve s  s h al l  b e  p r o te c te d  fr o m  p h ys i c a l  d am ag e  b y m e a n s
o f p r o te c ti ve  c ap s ,  c o l l a r s ,  o r  s i m i l a r  d e vi c e s .  [ 5 5 : 7 . 1 . 9 . 1 ]

2 1 . 3 . 1 . 6 . 1 . 1    Val ve  p r o te c ti o n  o f i n d i vi d u a l  val ve s  s h a l l  n o t b e
r e q u i r e d  to  b e  i n s tal l e d  o n  i n d i vi d u al  c yl i n d e r s ,  c o n ta i n e r s ,  o r

tan ks  i n s ta l l e d  o n  tu b e  tr ai l e r s  o r  s i m i l a r  tr an s p o r tab l e  b u l k ga s
s ys te m s  e q u i p p e d  wi th  m an i fo l d s  th a t a r e  p r o vi d e d  wi th  a
m e a n s  o f p h ys i c a l  p r o te c ti o n  th at wi l l  p r o te c t th e  va l ve s  fr o m

p h ys i c a l  d a m a ge  wh e n  th e  e q u i p m e n t i s  i n  u s e .  P r o te c ti ve
s ys te m s  r e q u i r e d  b y D O T  fo r  o ve r  th e  r o ad  tr an s p o r t s h a l l
p r o vi d e  an  a c c e p ta b l e  m e a n s  o f p r o te c ti o n .  [ 5 5 : 7 . 1 . 9 . 1 . 1 ]

2 1 . 3 . 1 . 6 . 1 . 2    Val ve  p r o te c ti o n  o f i n d i vi d u a l  val ve s  s h a l l  n o t b e
r e q u i r e d  o n  c yl i n d e r s ,  c o n tai n e r s ,  o r  tan ks  th a t c o m p r i s e  b u l k

o r  n o n -b u l k g as  s ys te m s  wh e r e  th e  c o n tai n e r s  ar e  s tati o n ar y,  o r
p o r ta b l e  e q u i p p e d  wi th  m a n i fo l d s ,  th a t ar e  p r o vi d e d  wi th  p h ys i ‐
c a l  p r o te c ti o n  i n  a c c o r d an c e  wi th  S e c ti o n  4 . 1 1  a n d  7 . 1 . 8 . 3  o f
N F PA 5 5  o r  o th e r  ap p r o ve d  m e an s .  P r o te c ti ve  s ys te m s  r e q u i r e d

b y D O T  fo r  o ve r  th e  r o a d  tr an s p o r t s h al l  p r o vi d e  a n  ac c e p tab l e
m e a n s  o f p r o te c ti o n .  [ 5 5 : 7 . 1 . 9 . 1 . 1 . 1 ]

2 1 . 3 . 1 . 6 . 2  Val ve - P ro te c ti ve  C ap s .    Wh e r e  c o m p r e s s e d  g as  c yl i n ‐
d e r s ,  c o n ta i n e r s ,  an d  tan ks  a r e  d e s i gn e d  to  ac c e p t val ve -

p r o te c ti ve  c ap s ,  th e  u s e r  s h al l  ke e p  s u c h  c ap s  o n  th e
c o m p r e s s e d  g as  c yl i n d e r s ,  c o n tai n e r s ,  a n d  tan ks  at al l  ti m e s ,

e x c e p t wh e n  e m p ty,  b e i n g  p r o c e s s e d ,  o r  c o n n e c te d  fo r  u s e .
[ 5 5 : 7 . 1 . 9 . 2 ]

2 1 . 3 . 1 . 6 . 3  Val ve  O u tl e t C ap s  o r P l u gs .    [ 5 5 : 7 . 1 . 9 . 3 ]

2 1 . 3 . 1 . 6 . 3 . 1    Gas ti g h t val ve  o u tl e t c a p s  o r  p l u gs  s h al l  b e  p r o vi ‐
d e d  an d  i n  p l a c e  fo r  al l  fu l l  o r  p a r ti al l y fu l l  c yl i n d e r s ,  c o n ta i n ‐
e r s ,  an d  tan ks  c o n tai n i n g  to x i c ,  h i gh l y to x i c ,  p yr o p h o r i c ,  o r

u n s ta b l e  r e ac ti ve  C l as s  3  o r  C l as s  4  g as e s  th at ar e  i n  s to r ag e .
[ 5 5 : 7 . 1 . 9 . 3 . 1 ]

2 1 . 3 . 1 . 6 . 3 . 2    Val ve  o u tl e t c ap s  an d  p l u gs  s h al l  b e  d e s i gn e d  an d
r a te d  fo r  th e  c o n ta i n e r  s e r vi c e  p r e s s u r e .  [ 5 5 : 7 . 1 . 9 . 3 . 2 ]

2 1 . 3 . 1 . 7  S e p arati o n  fro m  H az ard o us  C o n d i ti o n s .    [ 5 5 : 7 . 1 . 1 0 ]
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2 1 . 3 . 1 . 7 . 1  G e n e ral .    [ 5 5 : 7 . 1 . 1 0 . 1 ]

2 1 . 3 . 1 . 7 . 1 . 1    C o m p r e s s e d  ga s  c yl i n d e r s ,  c o n tai n e r s ,  tan ks ,  an d
s ys te m s  i n  s to r a ge  o r  u s e  s h al l  b e  s e p a r ate d  fr o m  m ate r i a l s  an d
c o n d i ti o n s  th at p r e s e n t e x p o s u r e  h a z a r d s  to  o r  fr o m  e a c h
o th e r.  [ 5 5 : 7 . 1 . 1 0 . 1 ]

2 1 . 3 . 1 . 7 . 2 *  I n c o m p ati b l e  M ate ri al s .    G as  c yl i n d e r s ,  c o n ta i n e r s ,
an d  ta n ks  s h a l l  b e  s e p ar ate d  i n  ac c o r d an c e  wi th  Tab l e
2 1 . 3 . 1 . 7 . 2 .  [ 5 5 : 7 . 1 . 1 0 . 2 ]

2 1 . 3 . 1 . 7 . 2 . 1    S u b p ar a gr a p h  2 1 . 3 . 1 . 7 . 2  s h al l  n o t a p p l y to  ga s e s
c o n tai n e d  wi th i n  c l o s e d  p i p i n g s ys te m s .  [ 5 5 : . 7 . 1 . 1 0 . 2 . 1 ]

2 1 . 3 . 1 . 7 . 2 . 2    T h e  d i s ta n c e s  s h o wn  i n  Tab l e  2 1 . 3 . 1 . 7 . 2  s h al l  b e
p e r m i tte d  to  b e  r e d u c e d  wi th o u t l i m i t wh e n  c o m p r e s s e d  ga s
c yl i n d e r s ,  tan ks ,  an d  c o n tai n e r s  ar e  s e p ar a te d  b y a b ar r i e r  o f
n o n c o m b u s ti b l e  c o n s tr u c ti o n  th at h a s  a  fr e  r e s i s tan c e  r a ti n g o f
at l e as t 0 . 5  h o u r  a n d  i n te r r u p ts  th e  l i n e  o f s i g h t b e twe e n  th e
c o n tai n e r s .  [ 5 5 : 7 . 1 . 1 0 . 2 . 2 ]

2 1 . 3 . 1 . 7 . 2 . 3    T h e  2 0  ft ( 6 . 1  m )  d i s ta n c e  s h al l  b e  p e r m i tte d  to
b e  r e d u c e d  to  5  ft ( 1 . 5  m )  wh e r e  o n e  o f th e  ga s e s  i s  e n c l o s e d  i n
a ga s  c ab i n e t o r  wi th o u t l i m i t wh e r e  b o th  ga s e s  ar e  e n c l o s e d  i n
ga s  c ab i n e ts .  [ 5 5 : 7 . 1 . 1 0 . 2 . 3 ]

2 1 . 3 . 1 . 7 . 2 . 4    C yl i n d e r s  wi th o u t 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  n o t
b e  s to r e d  wi th o u t s e p ar a ti o n  fr o m  fam m ab l e  an d  p yr o p h o r i c
ga s e s  wi th  p r e s s u r e  r e l i e f d e vi c e s .  [ 5 5 : 7 . 1 . 1 0 . 2 . 4 ]

2 1 . 3 . 1 . 7 . 2 . 5 *    S p a ti al  s e p a r ati o n  s h al l  n o t b e  r e q u i r e d  b e twe e n
c yl i n d e r s  d e e m e d  to  b e  i n c o m p ati b l e  i n  g as  p r o d u c ti o n  fac i l i ‐
ti e s  wh e r e  c yl i n d e r s  ar e  c o n n e c te d  to  m a n i fo l d s  fo r  th e  p u r p o ‐
s e s  o f fl l i n g ,  a n al ys i s  o f c o m p r e s s e d  g as e s ,  o r  m an u fa c tu r i n g
p r o c e d u r e s ,  a s s u m i n g th e  p r e s c r i b e d  c o n tr o l s  fo r  th e  m an u fa c ‐
tu r e  o f g as  m i x tu r e s  a r e  i n  p l ac e .  [ 5 5 : 7 . 1 . 1 0 . 2 . 5 ]

2 1 . 3 . 1 . 7 . 3 *  C l e aran c e  fro m  C o m b us ti b l e s  an d  Ve ge tati o n .
C o m b u s ti b l e  was te ,  ve g e ta ti o n ,  a n d  s i m i l ar  m ate r i a l s  s h al l  b e
ke p t a  m i n i m u m  o f 1 0  ft ( 3 . 1  m )  fr o m  c o m p r e s s e d  g as  c yl i n ‐
d e r s ,  c o n ta i n e r s ,  ta n ks ,  an d  s ys te m s .  [ 5 5 : 7 . 1 . 1 0 . 3 ]

2 1 . 3 . 1 . 7 . 3 . 1    A n o n c o m b u s ti b l e  p a r ti ti o n  wi th o u t o p e n i n gs  o r
p e n e tr a ti o n s  an d  e x te n d i n g  s i d e s  n o t l e s s  th a n  1 8  i n .  ( 4 5 7  m m )
ab o ve  an d  to  th e  s i d e s  o f th e  s to r ag e  ar e a  s h a l l  b e  p e r m i tte d  i n
l i e u  o f th e  m i n i m u m  d i s tan c e .  [ 5 5 : 7 . 1 . 1 0 . 3 . 1 ]

2 1 . 3 . 1 . 7 . 3 . 2    T h e  n o n c o m b u s ti b l e  p ar ti ti o n  s h al l  e i th e r  b e  a n
i n d e p e n d e n t s tr u c tu r e  o r  th e  e x te r i o r  wal l  o f th e  b u i l d i n g a d j a‐

c e n t to  th e  s to r a ge  a r e a.  [ 5 5 : 7 . 1 . 1 0 . 3 . 2 ]

2 1 . 3 . 1 . 7 . 4  L e d ge s ,  P l atfo r m s ,  an d  E l e vato rs .    C o m p r e s s e d  ga s
c yl i n d e r s ,  c o n tai n e r s ,  a n d  ta n ks  s h al l  n o t b e  p l ac e d  n e ar  e l e va‐

to r s ,  u n p r o te c te d  p l a tfo r m  l e d g e s ,  o r  o th e r  ar e a s  wh e r e
c o m p r e s s e d  ga s  c yl i n d e r s ,  c o n ta i n e r s ,  o r  tan ks  c o u l d  fa l l  fo r

d i s tan c e s  e x c e e d i n g  o n e -h al f th e  h e i gh t o f th e  c yl i n d e r,
c o n tai n e r,  o r  ta n k.  [ 5 5 : 7 . 1 . 1 0 . 4 ]

2 1 . 3 . 1 . 7 . 5  Te m p e ratu re  E x tre m e s .    C o m p r e s s e d  ga s  c yl i n d e r s ,
c o n tai n e r s ,  a n d  tan ks ,  wh e th e r  fu l l  o r  p ar ti a l l y fu l l ,  s h a l l  n o t b e
e x p o s e d  to  te m p e r atu r e s  e x c e e d i n g  1 2 5 ° F  ( 5 2 ° C )  o r  s u b a m ‐

b i e n t ( l o w)  te m p e r atu r e s  u n l e s s  d e s i g n e d  fo r  u s e  u n d e r  s u c h
e x p o s u r e .  [ 5 5 : 7 . 1 . 1 0 . 5 ]

2 1 . 3 . 1 . 7 . 6  Fal l i n g O b j e c ts .    C o m p r e s s e d  ga s  c yl i n d e r s ,  c o n ta i n ‐
e r s ,  an d  ta n ks  s h al l  n o t b e  p l a c e d  i n  ar e a s  wh e r e  th e y a r e  c a p a‐
b l e  o f b e i n g  d am ag e d  b y fal l i n g o b j e c ts .  [ 5 5 : 7 . 1 . 1 0 . 6 ]

2 1 . 3 . 1 . 7 . 7  H e ati n g.    C o m p r e s s e d  g as  c yl i n d e r s ,  c o n tai n e r s ,  a n d
ta n ks ,  wh e th e r  fu l l  o r  p a r ti al l y fu l l ,  s h al l  n o t b e  h e a te d  b y d e vi ‐

c e s  th at c o u l d  r a i s e  th e  s u r fac e  te m p e r atu r e  o f th e  c yl i n d e r,
c o n tai n e r,  o r  ta n k to  a b o ve  1 2 5 ° F  ( 5 2 ° C ) .  [ 5 5 : 7 . 1 . 1 0 . 7 ]

2 1 . 3 . 1 . 7 . 7 . 1  E l e c tri c al l y P o we re d  H e ati n g D e vi c e s .    E l e c tr i c al
h e ati n g  d e vi c e s  s h al l  b e  i n  ac c o r d an c e  wi th  NFPA 70.
[ 5 5 : 7 . 1 . 1 0 . 7 . 1 ]

2 1 . 3 . 1 . 7 . 7 . 2  Fai l - S afe  D e s i gn .    D e vi c e s  d e s i g n e d  to  m a i n tai n
i n d i vi d u al  c o m p r e s s e d  ga s  c yl i n d e r s ,  c o n tai n e r s ,  an d  ta n ks  at

c o n s ta n t te m p e r atu r e  s h a l l  b e  d e s i g n e d  to  b e  fa i l -s afe .
[ 5 5 : 7 . 1 . 1 0 . 7 . 2 ]

2 1 . 3 . 1 . 7 . 8  S o u rc e s  o f I gn i ti o n .    O p e n  fam e s  an d  h i gh -
te m p e r a tu r e  d e vi c e s  s h al l  n o t b e  u s e d  i n  a  m an n e r  th at c r e ate s
a h az ar d o u s  c o n d i ti o n .  [ 5 5 : 7 . 1 . 1 0 . 8 ]

2 1 . 3 . 1 . 7 . 9  E x p o s u re  to  C h e m i c al s .    C o m p r e s s e d  g as  c yl i n d e r s ,
c o n tai n e r s ,  a n d  tan ks  s h al l  n o t b e  e x p o s e d  to  c o r r o s i ve  c h e m i ‐

c a l s  o r  fu m e s  th at c o u l d  d am ag e  c yl i n d e r s ,  c o n ta i n e r s ,  ta n ks ,  o r
va l ve -p r o te c ti ve  c ap s .  [ 5 5 : 7 . 1 . 1 0 . 9 ]

2 1 . 3 . 1 . 7 . 1 0  E x p o s u re  to  E l e c tri c al  C i rc ui ts .    C o m p r e s s e d  ga s
c yl i n d e r s ,  c o n ta i n e r s ,  an d  tan ks  s h al l  n o t b e  p l ac e d  wh e r e  th e y
c o u l d  b e c o m e  a  p ar t o f an  e l e c tr i c al  c i r c u i t.  [ 5 5 : 7 . 1 . 1 0 . 1 0 ]

Tab l e  2 1 . 3 . 1 . 7 . 2  S e p arati o n  o f G as  C yl i n d e rs ,  C o n tai n e rs ,  an d  Tan k s  b y H az ard  C l as s

G as  C ate go r y O th e r G as

U n s tab l e
Re ac ti ve

C l as s  2 ,
C l as s  3 ,  o r

C l as s  4  C o r ro s i ve  O x i d i z i n g  Fl am m ab l e  P yro p h o ri c  
To xi c  o r H i gh l y

To xi c

ft m  ft m  ft m  ft m  ft m  ft m

To x i c  o r  h i g h l y to x i c N R 2 0 6 . 1 2 0 6 . 1 2 0 6 . 1 2 0 6 . 1 2 0 6 . 1 2 0 6 . 1
P yr o p h o r i c N R 2 0 6 . 1 2 0 6 . 1 2 0 6 . 1 2 0 6 . 1 2 0 6 . 1 2 0 6 . 1

F l a m m a b l e N R 2 0 6 . 1 2 0 6 . 1 2 0 6 . 1 2 0 6 . 1 2 0 6 . 1 2 0 6 . 1
O x i d i z i n g N R 2 0 6 . 1 2 0 6 . 1 — — — —
C o r r o s i ve N R 2 0 6 . 1 — 2 0 6 . 1 2 0 6 . 1 2 0 6 . 1 2 0 6 . 1
U n s ta b l e  r e a c ti ve  

C l a s s  2 ,  C l a s s  3 ,  o r  
C l a s s  4

N R — 2 0 6 . 1 2 0 6 . 1 2 0 6 . 1 2 0 6 . 1 2 0 6 . 1

O th e r  g a s — N R N R N R N R N R N R

N R:  N o  s e p a r a ti o n  r e q u i r e d .
[ 5 5 :  Tab l e  7 . 1 . 1 0 . 2 ]
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  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 1 . 3 . 1 . 8  S e r vi c e  an d  Re p ai r.    S e r vi c e ,  r e p ai r,  m o d ifc ati o n ,  o r
r e m o val  o f va l ve s ,  p r e s s u r e  r e l i e f d e vi c e s ,  o r  o th e r  c o m p r e s s e d
ga s  c yl i n d e r,  c o n tai n e r,  o r  tan k a p p u r te n an c e s  s h al l  b e
p e r fo r m e d  b y tr ai n e d  p e r s o n n e l  an d  wi th  th e  p e r m i s s i o n  o f th e
c o n tai n e r  o wn e r.  [ 5 5 : 7 . 1 . 1 1 ]

2 1 . 3 . 1 . 9  U n au th o ri z e d  U s e .    C o m p r e s s e d  g as  c yl i n d e r s ,
c o n tai n e r s ,  a n d  ta n ks  s h al l  n o t b e  u s e d  fo r  an y p u r p o s e  o th e r
th a n  to  s e r ve  a s  a  ve s s e l  fo r  c o n ta i n i n g th e  p r o d u c t fo r  wh i c h  i t
was  d e s i g n e d .  [ 5 5 : 7 . 1 . 1 2 ]

2 1 . 3 . 1 . 1 0  C yl i n d e rs ,  C o n tai n e rs ,  an d  Tan k s  E x p o s e d  to  Fi re .
C o m p r e s s e d  g as  c yl i n d e r s ,  c o n tai n e r s ,  a n d  tan ks  e x p o s e d  to
fr e  s h a l l  n o t b e  u s e d  o r  s h i p p e d  wh i l e  fu l l  o r  p ar ti al l y fu l l  u n ti l
th e y a r e  r e q u al ife d  i n  ac c o r d an c e  wi th  th e  p r e s s u r e  ve s s e l  c o d e
u n d e r  wh i c h  th e y we r e  m an u fa c tu r e d .  [ 5 5 : 7 . 1 . 1 3 ]

2 1 . 3 . 1 . 1 1  L e ak s ,  D am age ,  o r C o r ro s i o n .    [ 5 5 : 7 . 1 . 1 4 ]

2 1 . 3 . 1 . 1 1 . 1  Re m o val  fro m  S e r vi c e .    L e aki n g ,  d a m a ge d ,  o r
c o r r o d e d  c o m p r e s s e d  g as  c yl i n d e r s ,  c o n tai n e r s ,  an d  tan ks  s h a l l
b e  r e m o ve d  fr o m  s e r vi c e .  [ 5 5 : 7 . 1 . 1 4 . 1 ]

2 1 . 3 . 1 . 1 1 . 2  Re p l ac e m e n t an d  Re p ai r.    L e a ki n g,  d am ag e d ,  o r
c o r r o d e d  c o m p r e s s e d  g as  s ys te m s  s h al l  b e  r e p l a c e d  o r  r e p ai r e d .
[ 5 5 : 7 . 1 . 1 4 . 2 ]

2 1 . 3 . 1 . 1 1 . 3 *  H an d l i n g o f C yl i n d e rs ,  C o n tai n e rs ,  an d  Tan k s
Re m o ve d  fro m  S e r vi c e .    C o m p r e s s e d  g as  c yl i n d e r s ,  c o n ta i n e r s ,
an d  ta n ks  th at h a ve  b e e n  r e m o ve d  fr o m  s e r vi c e  s h al l  b e
h an d l e d  i n  a n  a p p r o ve d  m an n e r.  [ 5 5 : 7 . 1 . 1 4 . 3 ]

2 1 . 3 . 1 . 1 1 . 4  L e ak i n g S ys te m s .    C o m p r e s s e d  ga s  s ys te m s  th a t ar e
d e te r m i n e d  to  b e  l e aki n g ,  d a m a ge d ,  o r  c o r r o d e d  s h al l  b e
r e p ai r e d  to  a s e r vi c e a b l e  c o n d i ti o n  o r  s h al l  b e  r e m o ve d  fr o m
s e r vi c e .  [ 5 5 : 7 . 1 . 1 4 . 4 ]

2 1 . 3 . 1 . 1 2  S u r fac e s .    [ 5 5 : 7 . 1 . 1 5 ]

2 1 . 3 . 1 . 1 2 . 1    To  p r e ve n t b o tto m  c o r r o s i o n ,  c yl i n d e r s ,  c o n tai n ‐
e r s ,  a n d  tan ks  s h a l l  b e  p r o te c te d  fr o m  d i r e c t c o n tac t wi th  s o i l
o r  s u r fa c e s  wh e r e  wa te r  m i g h t a c c u m u l a te .  [ 5 5 : 7 . 1 . 1 5 . 1 ]

2 1 . 3 . 1 . 1 2 . 2    S u r fa c e s  s h al l  b e  gr a d e d  to  p r e ve n t a c c u m u l a ti o n
o f wate r.  [ 5 5 : 7 . 1 . 1 5 . 2 ]

2 1 . 3 . 1 . 1 3  S to rage  Are a Te m p e ratu re .    [ 5 5 : 7 . 1 . 1 6 ]

2 1 . 3 . 1 . 1 3 . 1  C o m p re s s e d  G as  C o n tai n e rs .    S to r ag e  ar e a
te m p e r a tu r e s  s h a l l  n o t e x c e e d  1 2 5 ° F  ( 5 2 ° C ) .  [ 5 5 : 7 . 1 . 1 6 . 1 ]

2 1 . 3 . 1 . 1 4  U n d e rgro u n d  P i p i n g.    [ 5 5 : 7 . 1 . 1 7 ]

2 1 . 3 . 1 . 1 4 . 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  o f we l d e d  c o n s tr u c ‐
ti o n  wi th o u t va l ve s ,  u n we l d e d  m e c h a n i c al  j o i n ts ,  o r  c o n n e c ‐
ti o n s  i n s tal l e d  u n d e r g r o u n d .  [ 5 5 : 7 . 1 . 1 7 . 1 ]

2 1 . 3 . 1 . 1 4 . 1 . 1    Val ve s  o r  c o n n e c ti o n s  l o c ate d  i n  b o x e s  o r  e n c l o ‐
s u r e s  s h al l  b e  p e r m i tte d  to  b e  i n s ta l l e d  u n d e r g r o u n d  wh e n
s u c h  b o x e s  o r  e n c l o s u r e s  a r e  a c c e s s i b l e  fr o m  ab o ve  g r o u n d  an d
wh e r e  th e  va l ve s  o r  c o n n e c ti o n s  c o n ta i n e d  ar e  i s o l a te d  fr o m
d i r e c t c o n tac t wi th  e a r th  o r  fl l .  [ 5 5 : 7 . 1 . 1 7 . 1 . 1 ]

2 1 . 3 . 1 . 1 4 . 1 . 2    Val ve  b o x e s  o r  e n c l o s u r e s  i n s tal l e d  i n  ar e a s
s u b j e c t to  ve h i c u l ar  tr affc  s h a l l  b e  c o n s tr u c te d  to  r e s i s t
u n i fo r m l y d i s tr i b u te d  a n d  c o n c e n tr ate d  l i ve  l o ad s  i n  ac c o r d ‐
an c e  wi th  th e  b u i l d i n g  c o d e ,  fo r  a r e as  d e s i gn a te d  as  ve h i c u l a r
d r i ve wa ys  an d  yar d s ,  s u b j e c t to  tr u c ki n g .  [ 5 5 : 7 . 1 . 1 7 . 1 . 1 . 1 ]

2 1 . 3 . 1 . 1 4 . 1 . 3 *    P i p i n g i n s ta l l e d  i n  tr e n c h  s ys te m s  l o c ate d  b e l o w
gr a d e  wh e r e  th e  tr e n c h  i s  o p e n  to  ab o ve  s h a l l  n o t b e  c o n s i d ‐

e r e d  to  b e  u n d e r g r o u n d .  [ 5 5 : 7 . 1 . 1 7 . 1 . 2 ]

2 1 . 3 . 1 . 1 4 . 2    G as  p i p i n g  i n  c o n ta c t wi th  e ar th  o r  o th e r  m a te r i al
th at c o u l d  c o r r o d e  th e  p i p i n g  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  an  ap p r o ve d  m a n n e r.  [ 5 5 : 7 . 1 . 1 7 . 2 ]

2 1 . 3 . 1 . 1 4 . 2 . 1    Wh e n  c a th o d i c  p r o te c ti o n  i s  p r o vi d e d ,  i t s h al l  b e
i n  ac c o r d an c e  wi th  2 1 . 3 . 1 . 3 .  [ 5 5 : 7 . 1 . 1 7 . 2 . 1 ]

2 1 . 3 . 1 . 1 4 . 3    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 ta l l e d  o n  a
b e d d i n g o f 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 ac kfl l
m a te r i al .  [ 5 5 : 7 . 1 . 1 7 . 3 ]

2 1 . 3 . 1 . 1 4 . 4    I n  ar e a s  s u b j e c t to  ve h i c l e  tr affc ,  th e  p i p e  tr e n c h
s h a l l  b e  o f s u ffc i e n t d e p th  to  p e r m i t a c o ve r  o f a t 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  b ac kfl l  m a te r i al  an d  p a ve m e n t.
[ 5 5 : 7 . 1 . 1 7 . 4 ]

2 1 . 3 . 1 . 1 4 . 5    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 ,  b ac kfl l  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 .

[ 5 5 : 7 . 1 . 1 7 . 5 ]

2 1 . 3 . 1 . 1 4 . 6    I n  p a ve d  ar e as  wh e r e  a m i n i m u m  4  i n .  ( 1 0 0  m m )
o f r e i n fo r c e d  c o n c r e te  i s  u s e d ,  b ac kfl l  b e twe e n  th e  p i p e  an d
th e  as p h a l 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 .  [ 5 5 : 7 . 1 . 1 7 . 6 ]

2 1 . 3 . 1 . 1 4 . 7    I n  a r e as  n o t s u b j e c t to  ve h i c l e  tr affc ,  th e  p i p e
tr e n c h  s h al l  b e  o f s u ffc i e n t d e p th  to  p e r m i t a  c o ve r  o f at l e as t

1 2  i n .  ( 3 0 0  m m )  o f we l l -c o m p a c te d  b ac kfl l  m a te r i al .
[ 5 5 : 7 . 1 . 1 7 . 7 ]

2 1 . 3 . 1 . 1 4 . 8    A g r e ate r  b u r i al  d e p th  s h a l l  b e  p r o vi d e d  wh e n
r e 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.  [ 5 5 : 7 . 1 . 1 7 . 8 ]

2 1 . 3 . 1 . 1 4 . 9    P i p i n g wi th i n  th e  s am e  tr e n c h  s h a l l  b e  s e p ar ate d
b y two  p i p e  d i am e te r s .  P i p i n g s h a l l  n o t n e e d  to  b e  s e p ar a te d

h o r i z o n tal l y b y m o r e  th a n  9  i n .  ( 2 3 0  m m ) .  [ 5 5 : 7 . 1 . 1 7 . 9 ]

2 1 . 3 . 1 . 1 4 . 1 0    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 al l  b e  s e p ar ate d  ve r ti c al 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 ac kfl l .  [ 5 5 : 7 . 1 . 1 7 . 1 0 ]

2 1 . 3 . 2  S to rage .    [ 5 5 : 7 . 2 ]

2 1 . 3 . 2 . 1  G e n e ral .    [ 5 5 : 7 . 2 . 1 ]

2 1 . 3 . 2 . 1 . 1  Ap p l i c ab i l i ty.    T h e  s to r ag e  o f c o m p r e s s e d  ga s  c yl i n ‐
d e r s ,  c o n tai n e r s ,  a n d  tan ks  s h al l  b e  i n  a c c o r d an c e  wi th  2 1 . 3 . 2 . 1 .

[ 5 5 : 7 . 2 . 1 . 1 ]

2 1 . 3 . 2 . 1 . 2  U p ri gh t S to rage  Fl am m ab l e  G as  i n  S o l u ti o n  an d
L i q u efe d  Fl am m ab l e  G as .    C yl i n d e r s ,  c o n ta i n e r s ,  an d  tan ks
c o n tai n i n g l i q u efe d  fam m ab l e  g as e s  a n d  fa m m a b l e  ga s e s  i n
s o l u ti o n  s h a l l  b e  p o s i ti o n e d  i n  th e  u p r i g h t p o s i ti o n .

[ 5 5 : 7 . 2 . 1 . 2 ]

2 1 . 3 . 2 . 1 . 2 . 1  C yl i n d e rs  an d  C o n tai n e rs  o f 1 . 3  G al  ( 5  L )  o r L e s s .
C o n ta i n e r s  wi th  a c a p ac i ty o f 1 . 3  g al  ( 5  L )  o r  l e s 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  a h o r i z o n ta l  p o s i ti o n .  [ 5 5 : 7 . 2 . 1 . 2 . 1 ]

2 1 . 3 . 2 . 1 . 2 . 2  C yl i n d e rs ,  C o n tai n e rs ,  an d  Tan k s  D e s i gn e d  fo r
H o ri z o n tal  U s e .    C yl i n d e r s ,  c o n ta i n e r s ,  a n d  ta n ks  d e s i g n e d  fo r
u s e  i n  a  h o r i z o n tal  p o s i ti o n  s h al l  b e  p e r m i tte d  to  b e  s to r e d  i n  a

h o r i z o n tal  p o s i ti o n .  [ 5 5 : 7 . 2 . 1 . 2 . 2 ]
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2 1 . 3 . 2 . 1 . 2 . 3  P al l e ti z e d  C yl i n d e rs ,  C o n tai n e rs ,  an d  Tan ks .
C yl i n d e r s ,  c o n tai n e r s ,  an d  tan ks ,  wi th  th e  e x c e p ti o n  o f th o s e
c o n tai n i n g fa m m a b l e  l i q u efe d  c o m p r e s s e d  ga s e s ,  th at ar e
p al l e ti z e d  fo r  tr a n s p o r ta ti o n  p u r p o s e s  s h al l  b e  p e r m i tte d  to  b e
s to r e d  i n  a  h o r i z o n tal  p o s i ti o n .  [ 5 5 : 7 . 2 . 1 . 2 . 3 ]

2 1 . 3 . 2 . 1 . 3  C l as s ifc ati o n  o f We ath e r P ro te c ti o n  as  an  I n d o o r
Ve rs u s  O u td o o r Are a.    F o r  o th e r  th an  e x p l o s i ve  m a te r i al s  an d
h a z a r d o u s  m ate r i a l s  p r e s e n ti n g a d e to n ati o n  h az ar d ,  a  we a th e r
p r o te c ti o n  s tr u c tu r e  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 te r ‐
i n g  o u td o o r  s to r a ge  o r  u s e  a r e as ,  wi th o u t r e q u i r i n g  s u c h  ar e a s
to  b e  c l a s s ife d  as  i n d o o r  s to r a ge .  [ 5 5 : 7 . 2 . 1 . 3 ]

2 1 . 3 . 2 . 2  M ate ri al - S p e c ifc  Re gu l ati o n s .    [ 5 5 : 7 . 2 . 2 ]

2 1 . 3 . 2 . 2 . 1  I n d o o r S to rage .    I n d o o r  s to r a ge  o f c o m p r e s s e d
gas e s  s h a l l  b e  i n  ac c o r d an c e  wi th  th e  m ate r i a l -s p e c ifc  p r o vi ‐
s i o n s  o f 2 1 . 3 . 4  th r o u g h  2 1 . 3 . 1 0 .  [ 5 5 : 7 . 2 . 2 . 1 ]

2 1 . 3 . 2 . 2 . 2  E x te ri o r S to rage .    [ 5 5 : 7 . 2 . 2 . 2 ]

2 1 . 3 . 2 . 2 . 2 . 1  G e n e ral .    E x te r i o r  s to r a ge  o f c o m p r e s s e d  ga s e s
s h a l l  b e  i n  ac c o r d an c e  wi th  th e  m ate r i a l -s p e c ifc  p r o vi s i o n s  o f
2 1 . 3 . 4  th r o u g h  2 1 . 3 . 1 0 .  [ 5 5 : 7 . 2 . 2 . 2 . 1 ]

2 1 . 3 . 2 . 2 . 2 . 2  S e p arati o n .    D i s ta n c e s  fr o m  p r o p e r ty l i n e s ,  b u i l d ‐
i n g s ,  a n d  e x p o s u r e s  s h al l  b e  i n  ac c o r d an c e  wi th  th e  m a te r i al -
s p e c ifc  p r o vi s i o n s  o f 2 1 . 3 . 4  th r o u g h  2 1 . 3 . 1 0 .  [ 5 5 : 7 . 2 . 2 . 2 . 2 ]

2 1 . 3 . 3  U s e  an d  H an d l i n g.    [ 5 5 : 7 . 3 ]

2 1 . 3 . 3 . 1  G e n e ral .    [ 5 5 : 7 . 3 . 1 ]

2 1 . 3 . 3 . 1 . 1  Ap p l i c ab i l i ty.    T h e  u s e  a n d  h a n d l i n g  o f c o m p r e s s e d
gas  c yl i n d e r s ,  c o n tai n e r s ,  ta n ks ,  an d  s ys te m s  s h al l  b e  i n  ac c o r d ‐
an c e  wi th  2 1 . 3 . 3 . 1 .  [ 5 5 : 7 . 3 . 1 . 1 ]

2 1 . 3 . 3 . 1 . 2  C o n tro l s .    [ 5 5 : 7 . 3 . 1 . 2 ]

2 1 . 3 . 3 . 1 . 2 . 1    C o m p r e s s e d  g as  s ys te m  c o n tr o l s  s h al l  b e  d e s i g n e d
to  p r e ve n t m ate r i al s  fr o m  e n te r i n g o r  l e avi n g  th e  p r o c e s s  at a n
u n i n te n d e d  ti m e ,  r ate ,  o r  p ath .  [ 5 5 : 7 . 3 . 1 . 2 . 1 ]

2 1 . 3 . 3 . 1 . 2 . 2    Au to m a ti c  c o n tr o l s  s h al l  b e  d e s i g n e d  to  b e  fa i l -
s a fe .  [ 5 5 : 7 . 3 . 1 . 2 . 2 ]

2 1 . 3 . 3 . 1 . 3  P i p i n g S ys te m s .    P i p i n g,  tu b i n g ,  ftti n gs ,  an d  r e l a te d
c o m p o n e n ts  s h a l l  b e  d e s i g n e d ,  fab r i c ate d ,  an d  te s te 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 th e  ap p l i c a b l e  p ar ts  o f AS M E
B 3 1 . 3 ,  Process Piping,  o r  o th e r  ap p r o ve d  s tan d ar d s .  [ 5 5 : 7 . 3 . 1 . 3 ]

2 1 . 3 . 3 . 1 . 3 . 1  I n te gri ty.    P i p i n g ,  tu b i n g ,  p r e s s u r e  r e gu l a to r s ,
val ve s ,  a n d  o th e r  a p p a r atu s  s h a l l  b e  ke p t ga s ti gh t to  p r e ve n t
l e akag e .  [ 5 5 : 7 . 3 . 1 . 3 . 1 ]

2 1 . 3 . 3 . 1 . 3 . 2  B ac kfo w P re ve n ti o n .    B a c kfo w p r e ve n ti o n  o r
c h e c k val ve s  s h al l  b e  p r o vi d e d  wh e n  th e  b a c kfo w o f h az ar d o u s
m a te r i al s  c o u l d  c r e ate  a h az ar d o u s  c o n d i ti o n  o r  c au s e  th e
u n au th o r i z e d  d i s c h ar g e  o f h az ar d o u s  m ate r i a l s .  [ 5 5 : 7 . 3 . 1 . 3 . 2 ]

2 1 . 3 . 3 . 1 . 4  Val ve s .    [ 5 5 : 7 . 3 . 1 . 4 ]

2 1 . 3 . 3 . 1 . 4 . 1    Val ve s  u ti l i z e d  o n  c o m p r e s s e d  g as  s ys te m s  s h a l l  b e
d e s i g n e d  fo r  th e  ga s  o r  ga s e s  a n d  p r e s s u r e  i n te n d e d  an d  s h a l l
b e  a c c e s s i b l e .  [ 5 5 : 7 . 3 . 1 . 4 . 1 ]

2 1 . 3 . 3 . 1 . 4 . 2    Val ve  h a n d l e s  o r  a c tu a to r s  fo r  r e q u i r e d  s h u to ff
va l ve s  s h al l  n o t b e  r e m o ve d  o r  o th e r wi s e  a l te r e d  to  p r e ve n t
ac c e s s .  [ 5 5 : 7 . 3 . 1 . 4 . 2 ]

2 1 . 3 . 3 . 1 . 5  Ve n t P i p e  Te r m i n ati o n .    [ 5 5 : 7 . 3 . 1 . 5 ]

2 1 . 3 . 3 . 1 . 5 . 1    Ve n ti n g  o f g as e s  s h a l l  b e  d i r e c te d  to  a n  ap p r o ve d
l o c ati o n .  [ 5 5 : 7 . 3 . 1 . 5 . 1 ]

2 1 . 3 . 3 . 1 . 5 . 2    T h e  te r m i n ati o n  p o i n t fo r  p i p e d  ve n t s ys te m s
s e r vi n g c yl i n d e r s ,  c o n tai n e r s ,  ta n ks ,  an d  g as  s ys te m s  u s e d  fo r

th e  p u r p o s e  o f o p e r a ti o n al  o r  e m e r ge n c y ve n ti n g s h a l l  b e  i n
ac c o r d an c e  wi th  2 1 . 2 . 1 5 .  [ 5 5 : 7 . 3 . 1 . 5 . 2 ]

2 1 . 3 . 3 . 1 . 6  U p ri gh t U s e .    [ 5 5 : 7 . 3 . 1 . 6 ]

2 1 . 3 . 3 . 1 . 6 . 1    C o m p r e s s e d  g as  c yl i n d e r s ,  c o n tai n e r s ,  a n d  tan ks
c o n tai n i n g  fam m ab l e  l i q u efe d  ga s ,  e x c e p t th o s e  d e s i g n e d  fo r
u s e  i n  a  h o r i z o n ta l  p o s i ti o n  a n d  th o s e  c o m p r e s s e d  ga s  c yl i n ‐

d e r s ,  c o n tai n e r s ,  a n d  tan ks  c o n tai n i n g  n o n l i q u efe d  g as e s ,  s h a l l
b e  u s e d  i n  a “ val ve  e n d  u p ”  u p r i gh t p o s i ti o n .  [ 5 5 : 7 . 3 . 1 . 6 . 1 ]

2 1 . 3 . 3 . 1 . 6 . 2    An  u p r i g h t p o s i ti o n  s h al l  i n c l u d e  a  p o s i ti o n  i n
wh i c h  th e  c yl i n d e r,  c o n tai n e r,  o r  ta n k ax i s  i s  i n c l i n e d  a s  m u c h
as  4 5  d e g r e e s  fr o m  th e  ve r ti c a l  a n d  i n  wh i c h  th e  r e l i e f d e vi c e  i s

a l wa ys  i n  d i r e c t c o m m u n i c ati o n  wi th  th e  ga s  p h a s e .
[ 5 5 : 7 . 3 . 1 . 6 . 2 ]

2 1 . 3 . 3 . 1 . 7  I n ve r te d  U s e .    C yl i n d e r s ,  c o n tai n e r s ,  a n d  tan ks
c o n tai n i n g  n o nfa m m a b l e  l i q u efe d  ga s e s  s h a l l  b e  p e r m i tte d  to
b e  u s e d  i n  th e  i n ve r te d  p o s i ti o n  wh e n  th e  l i q u i d  p h as e  i s  u s e d .

[ 5 5 : 7 . 3 . 1 . 7 ]

2 1 . 3 . 3 . 1 . 7 . 1    F l a m m a b l e  l i q u efe d  ga s e s  at p r o c e s s i n g p l an ts
s h a l l  b e  p e r m i tte d  to  u s e  th i s  i n ve r te d  p o s i ti o n  m e th o d  wh i l e

tr a n sfl l i n g.  [ 5 5 : 7 . 3 . 1 . 7 . 1 ]

2 1 . 3 . 3 . 1 . 7 . 2    T h e  c yl i n d e r,  c o n tai n e r,  o r  tan k s h a l l  b e  s e c u r e d ,
an d  th e  d i s p e n s i n g  a p p ar atu s  s h al l  b e  d e s i g n e d  fo r  u s e  wi th
l i q u efe d  ga s .  [ 5 5 : 7 . 3 . 1 . 7 . 2 ]

2 1 . 3 . 3 . 1 . 8  C yl i n d e rs  an d  C o n tai n e rs  o f 5  L  ( 1 . 3  G al )  o r L e s s .
C yl i n d e r s  o r  c o n tai n e r s  wi th  a wate r  vo l u m e  o f 1 . 3  g al  ( 5  L )  o r

l e s s  s h al l  b e  p e r m i tte d  to  b e  u s e d  i n  a h o r i z o n ta l  p o s i ti o n .
[ 5 5 : 7 . 3 . 1 . 8 ]

2 1 . 3 . 3 . 1 . 9  Tran s fe r.    Tr an s fe r  o f ga s e s  b e twe e n  c yl i n d e r s ,
c o n tai n e r s ,  a n d  tan ks  s h a l l  b e  p e r fo r m e d  b y q u al ife d  p e r s o n ‐

n e l  u s i n g  e q u i p m e n t a n d  o p e r a ti n g p r o c e d u r e s  i n  ac c o r d a n c e
wi th  C GA P -1 ,  Safe Handling of Compressed Gases in Containers.
[ 5 5 : 7 . 3 . 1 . 9 ]

2 1 . 3 . 3 . 1 . 1 0  U s e  o f C o m p re s s e d  G as e s  fo r I nfati o n .    I nfatab l e
e q u i p m e n t,  d e vi c e s ,  o r  b al l o o n s  s h a l l  o n l y b e  p r e s s u r i z e d  o r
fl l e d  wi th  c o m p r e s s e d  ai r  o r  i n e r t g as e s .  [ 5 5 : 7 . 3 . 1 . 1 0 ]

2 1 . 3 . 3 . 1 . 1 1  E m e rge n c y S h u to ff Val ve s .    [ 5 5 : 7 . 3 . 1 . 1 1 ]

2 1 . 3 . 3 . 1 . 1 1 . 1    Ac c e s s i b l e  m an u al  o r  au to m ati c  e m e r g e n c y s h u t‐
o ff va l ve s  s h al l  b e  p r o vi d e d  to  s h u t o ff th e  fo w o f g as  i n  c as e  o f

e m e r g e n c y.  [ 5 5 : 7 . 3 . 1 . 1 1 . 1 ]

( A) *    M a n u a l  e m e r g e n c y s h u to ff val ve s  o r  th e  d e vi c e  th at ac ti ‐
va te s  a n  au to m ati c  e m e r g e n c y s h u to ff val ve  o n  a b u l k s o u r c e  o r
p i p i n g  s ys te m  s e r vi n g  th e  b u l k s u p p l y s h a l l  b e  i d e n tife d  b y

m e a n s  o f a  s i gn .  [ 5 5 : 7 . 3 . 1 . 1 1 . 1 . 1 ]

2 1 . 3 . 3 . 1 . 1 1 . 2    E m e r ge n c y s h u to ffs  s h a l l  b e  l o c ate d  at th e  p o i n t
o f u s e  an d  at th e  tan k,  c yl i n d e r,  o r  b u l k s o u r c e ,  a n d  at th e

p o i n t wh e r e  th e  s ys te m  p i p i n g  e n te r s  th e  b u i l d i n g .
[ 5 5 : 7 . 3 . 1 . 1 1 . 2 ]

2 1 . 3 . 3 . 1 . 1 2  E m e rge n c y I s o l ati o n .    [ 5 5 : 7 . 3 . 1 . 1 2 ]

2 1 . 3 . 3 . 1 . 1 2 . 1    Wh e r e  c o m p r e s s e d  g as e s  fr o m  s o u r c e s  i n  e x c e s s
o f th e  q u an ti ty th r e s h o l d s  i n  Tab l e  5 . 2 . 1 . 1 . 3  h a vi n g a  h az ar d

r a n ki n g i n  o n e  o r  m o r e  o f th e  fo l l o wi n g  h a z a r d  c l as s e s  i n
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  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 .

ac c o r d an c e  wi th  N F PA 7 0 4  ar e  c ar r i e d  i n  p r e s s u r i z e d  p i p i n g
ab o ve  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 ) ,  an  ap p r o ve d
m e th o d  o f e m e r ge n c y i s o l ati o n  s h al l  b e  p r o vi d e d :

( 1 ) H e al th  h a z a r d  C l as s  3  o r  C l a s s  4
( 2 ) F l am m ab i l i ty C l a s s  4
( 3 ) I n s tab i l i ty C l as s  3  o r  C l a s s  4
[ 5 5 : 7 . 3 . 1 . 1 2 . 1 ]

2 1 . 3 . 3 . 1 . 1 2 . 2    Ap p r o ve d  m e a n s  o f m e e ti n g  th e  r e q u i r e m e n ts
fo r  e m e r g e n c y i s o l ati o n  s h a l l  i n c l u d e  an y o f th e  fo l l o wi n g:

( 1 ) Au to m ati c  s h u to ff val ve s  l o c a te d  as  c l o s e  to  th e  b u l k
s o u r c e  a s  p r ac ti c al ,  ti e d  to  l e ak d e te c ti o n  s ys te m s

( 2 ) Atte n d e d  c o n tr o l  s tati o n s  wh e r e  tr ai n e d  p e r s o n n e l  c an
m o n i to r  a l ar m s  o r  s u p e r vi s o r y s i g n al s  an d  c an  tr i g g e r
e m e r g e n c y r e s p o n s e s

( 3 ) A c o n s tan tl y m o n i to r e d  c o n tr o l  s tati o n  wi th  an  al a r m  an d
r e m o te  s h u to ff o f th e  ga s  s u p p l y s ys te m

( 4 ) E x c e s s  fo w val ve s  at th e  b u l k s o u r c e
[ 5 5 : 7 . 3 . 1 . 1 2 . 2 ]

2 1 . 3 . 3 . 1 . 1 2 . 3    T h e  r e q u i r e m e n ts  o f 2 1 . 3 . 3 . 1 . 1 2  s h al l  n o t b e
re q u i r e d  fo r  th e  fo l l o wi n g :

( 1 ) P i p i n g  fo r  i n l e t c o n n e c ti o n s  d e s i gn e d  to  p r e ve n t b ac kfo w
a t th e  s o u r c e

( 2 ) P i p i n g  fo r  p r e s s u r e  r e l i e f d e vi c e s
( 3 ) Wh e r e  th e  s o u r c e  o f th e  g as  i s  n o t i n  e x c e s s  o f th e  q u an ‐

ti ty th r e s h o l d  i n d i c a te d  i n  Ta b l e  5 . 2 . 1 . 2 . 1
[ 5 5 : 7 . 3 . 1 . 1 2 . 3 ]

2 1 . 3 . 3 . 1 . 1 2 . 4  L o c ati o n  E x e m p ti o n s .    T h e  r e q u i r e m e n ts  o f
2 1 . 3 . 3 . 1 . 1 2  s h al l  n o t ap p l y to  th e  fo l l o wi n g :

( 1 ) P i p i n g  fo r  i n l e t c o n n e c ti o n s  d e s i g n e d  to  p r e ve n t b ac kfo w
( 2 ) P i p i n g  fo r  p r e s s u r e -r e l i e f d e vi c e s
( 3 ) S ys te m s  c o n tai n i n g  4 5 0  s c f ( 1 2 . 7  N m 3 )  o r  l e s s  o f fam m a‐

b l e  ga s
[ 5 5 : 7 . 3 . 1 . 1 2 . 4 ]

2 1 . 3 . 3 . 2  M ate ri al - S p e c ifc  Re gul ati o n s .    [ 5 5 : 7 . 3 . 2 ]

2 1 . 3 . 3 . 2 . 1  I n d o o r U s e .    I n d o o r  u s e  o f c o m p r e s s e d  ga s e s  s h a l l
b e  i n  a c c o r d an c e  wi th  2 1 . 3 . 4  th r o u g h  2 1 . 3 . 1 0 .  [ 5 5 : 7 . 3 . 2 . 1 ]

2 1 . 3 . 3 . 2 . 2  E x te ri o r U s e .    [ 5 5 : 7 . 3 . 2 . 2 ]

2 1 . 3 . 3 . 2 . 2 . 1  G e n e ral .    E x te r i o r  u s e  o f c o m p r e s s e d  ga s e s  s h a l l
b e  i n  a c c o r d an c e  wi th  2 1 . 3 . 4  th r o u g h  2 1 . 3 . 1 0 .  [ 5 5 : 7 . 3 . 2 . 2 . 1 ]

2 1 . 3 . 3 . 2 . 2 . 2  S e p arati o n .    D i s tan c e s  fr o m  p ro p e r ty l i n e s ,  b u i l d ‐
i n g s ,  an d  e x p o s u r e  h a z a r d s  s h a l l  b e  i n  ac c o r d a n c e  wi th  th e
m a te r i al -s p e c ifc  p r o vi s i o n s  o f 2 1 . 3 . 4  th r o u gh  2 1 . 3 . 1 0 .

[ 5 5 : 7 . 3 . 2 . 2 . 2 ]

2 1 . 3 . 3 . 3  H an d l i n g.    [ 5 5 : 7 . 3 . 3 ]

2 1 . 3 . 3 . 3 . 1  Ap p l i c ab i l i ty.    T h e  h an d l i n g  o f c o m p r e s s e d  ga s
c yl i n d e r s ,  c o n tai n e r s ,  an d  tan ks  s h al l  b e  i n  ac c o r d an c e  wi th

2 1 . 3 . 3 . 3 .  [ 5 5 : 7 . 3 . 3 . 1 ]

2 1 . 3 . 3 . 3 . 2  C ar ts  an d  Tr u c ks .    [ 5 5 : 7 . 3 . 3 . 2 ]

2 1 . 3 . 3 . 3 . 2 . 1    C yl i n d e r s ,  c o n ta i n e r s ,  an d  tan ks  s h a l l  b e  m o ve d
u s i n g  an  ap p r o ve d  m e th o d .  [ 5 5 : 7 . 3 . 3 . 2 . 1 ]

2 1 . 3 . 3 . 3 . 2 . 2    Wh e r e  c yl i n d e r s ,  c o n tai n e r s ,  o r  tan ks  ar e  m o ve d
b y h an d  c a r t,  h an d  tr u c k,  o r  o th e r  m o b i l e  d e vi c e ,  s u c h  c ar ts ,
tr u c ks ,  o r  d e vi c e s  s h a l l  b e  d e s i g n e d  fo r  th e  s e c u r e  m o ve m e n t o f

c yl i n d e r s ,  c o n tai n e r s ,  o r  tan ks .  [ 5 5 : 7 . 3 . 3 . 2 . 2 ]

2 1 . 3 . 3 . 3 . 3  L i fti n g D e vi c e s .    Ro p e s ,  c h a i n s ,  o r  s l i n g s  s h al l  n o t
b e  u s e d  to  s u s p e n d  c o m p r e s s e d  g as  c yl i n d e r s ,  c o n tai n e r s ,  an d

ta n ks  u n l e s s  p r o vi s i o n s  at ti m e  o f m a n u fac tu r e  h ave  b e e n  m ad e
o n  th e  c yl i n d e r,  c o n ta i n e r,  o r  ta n k fo r  ap p r o p r i ate  l i fti n g

a ttac h m e n ts ,  s u c h  as  l u gs .  [ 5 5 : 7 . 3 . 3 . 3 ]

2 1 . 3 . 4  M e d i c al  G as  S ys te m s .    M e d i c al  g as  s ys te m s  fo r  h e a l th
c a r e  s h a l l  b e  i n  ac c o r d a n c e  wi th  N F PA 9 9 .  [ 5 5 : 7 . 4 ]

2 1 . 3 . 5  C o r ro s i ve  G as e s .    [ 5 5 : 7 . 5 ]

2 1 . 3 . 5 . 1  G e n e ral .    T h e  s to r a ge  o r  u s e  o f c o r r o s i ve  c o m p r e s s e d
g as e s  e x c e e d i n g th e  q u an ti ty th r e s h o l d s  fo r  ga s e s  r e q u i r i n g

s p e c i al  p r o vi s i o n s  as  s p e c ife d  i n  Tab l e  5 . 2 . 1 . 1 . 3  an d  Tab l e
5 . 2 . 1 . 2 . 1  s h al l  b e  i n  a c c o r d an c e  wi th  S e c ti o n s  2 1 . 1  a n d  2 1 . 2 ,

2 1 . 3 . 1  th r o u g h  2 1 . 3 . 3 ,  an d  2 1 . 3 . 5 .  [ 5 5 : 7 . 5 . 1 ]

2 1 . 3 . 5 . 2  D i s tan c e  to  E x p o s u re s .

2 1 . 3 . 5 . 2 . 1    T h e  o u td o o r  s to r a ge  o r  u s e  o f c o r r o s i ve  c o m p r e s s e d
g as  s h a l l  n o t b e  wi th i n  2 0  ft ( 6 . 1  m )  o f b u i l d i n gs  n o t as s o c i ate d

wi th  th e  m an u fa c tu r e  o r  d i s tr i b u ti o n  o f c o r r o s i ve  g as e s ,  l o t
l i n e s ,  s tr e e ts ,  a l l e ys ,  p u b l i c  ways ,  o r  m e a n s  o f e gr e s s .  [ 5 5 : 7 . 5 . 2 ]

2 1 . 3 . 5 . 2 . 2    A 2 -h o u r  fr e  b a r r i e r  wa l l  wi th o u t o p e n i n gs  o r  p e n e ‐
tr a ti o n s ,  an d  e x te n d i n g n o t l e s s  th an  3 0  i n .  ( 7 6 2  m m )  ( ab o ve

a n d  to  th e  s i d e s  o f th e  s to r ag e  o r  u s e  ar e a ,  s h a l l  b e  p e r m i tte d  i n
l i e u  o f th e  2 0  ft ( 6 . 1  m )  d i s tan c e .  [ 5 5 : 7 . 5 . 2 . 1 ]

2 1 . 3 . 5 . 2 . 2 . 1 *    Wh e n  a fr e  b a r r i e r  i s  u s e d  to  p r o te c t
c o m p r e s s e d  g as  s ys te m s ,  th e  s ys te m  s h a l l  te r m i n a te  d o wn s tr e a m

o f th e  s o u r c e  va l ve .  [ 5 5 : 7 . 5 . 2 . 1 . 1 ]

2 1 . 3 . 5 . 2 . 2 . 2    T h e  fr e  b ar r i e r  wa l l  s h a l l  b e  e i th e r  a n  i n d e p e n d ‐
e n t s tr u c tu r e  o r  th e  e x te r i o r  wal l  o f th e  b u i l d i n g  a d j ac e n t to
th e  s to r a ge  o r  u s e  ar e a.  [ 5 5 : 7 . 5 . 2 . 1 . 2 ]

2 1 . 3 . 5 . 2 . 2 . 3    T h e  2 - h o u r  fr e  b a r r i e r  s h al l  b e  l o c a te d  a t l e as t
5  ft ( 1 . 5  m )  fr o m  an y e x p o s u r e .  [ 5 5 : 7 . 5 . 2 . 1 . 3 ]

2 1 . 3 . 5 . 2 . 2 . 4    T h e  2 -h o u r  fr e  b ar r i e r  s h a l l  n o t h a ve  m o r e  th a n
two  s i d e s  a t a p p r o x i m a te l y 9 0  d e gr e e  ( 1 . 5 7  r ad )  d i r e c ti o n s ,  o r

n o t m o r e  th an  th r e e  s i d e s  wi th  c o n n e c ti n g  an g l e s  o f a p p r o x i ‐
m a te l y 1 3 5  d e g r e e s  ( 2 . 3 6  r ad ) .  [ 5 5 : 7 . 5 . 2 . 1 . 4 ]

2 1 . 3 . 5 . 3  I n d o o r U s e .    T h e  i n d o o r  u s e  o f c o r r o s i ve  g as e s  s h a l l
b e  p r o vi d e d  wi th  a ga s  c a b i n e t,  e x h au s te d  e n c l o s u r e ,  o r  ga s
r o o m .  [ 5 5 : 7 . 5 . 3 ]

2 1 . 3 . 5 . 3 . 1  G as  C ab i n e ts .    Gas  c ab i n e ts  s h a l l  b e  i n  a c c o r d a n c e
wi th  2 1 . 2 . 1 7 .  [ 5 5 : 7 . 5 . 3 . 1 ]

2 1 . 3 . 5 . 3 . 2  E x h au s te d  E n c l o s ure s .    E x h a u s te d  e n c l o s u r e s  s h a l l
b e  i n  a c c o r d an c e  wi th  2 1 . 2 . 1 8 .  [ 5 5 : 7 . 5 . 3 . 2 ]

2 1 . 3 . 5 . 3 . 3  G as  Ro o m s .    Ga s  r o o m s  s h al l  b e  i n  a c c o r d an c e  wi th
2 1 . 2 . 4 .  [ 5 5 : 7 . 5 . 3 . 3 ]

2 1 . 3 . 5 . 3 . 4  Tre atm e n t S ys te m s .    Tr e a tm e n t s ys te m s ,  e x c e p t a s
p r o vi d e d  fo r  i n  2 1 . 3 . 5 . 3 . 4 . 1 ,  g as  c ab i n e ts ,  e x h au s te d  e n c l o s u r e s ,

a n d  ga s  r o o m s  c o n tai n i n g c o r r o s i ve  g as e s  i n  u s e  s h a l l  b e  p r o vi ‐
d e d  wi th  e x h au s t ve n ti l ati o n ,  wi th  a l l  e x h au s t d i r e c te d  to  a
tr e a tm e n t s ys te m  d e s i g n e d  to  p r o c e s s  th e  ac c i d e n ta l  r e l e as e  o f

g as .  [ 5 5 : 7 . 5 . 3 . 4 ]

2 1 . 3 . 5 . 3 . 4 . 1    Tr e a tm e n t s ys te m s  s h a l l  n o t b e  r e q u i r e d  fo r  c o r r o ‐
s i ve  g as e s  i n  u s e  wh e r e  p r o vi d e d  wi th  th e  fo l l o wi n g :

( 1 ) G as  d e te c ti o n  i n  a c c o r d a n c e  wi th  2 1 . 3 . 9 . 3 . 2 . 1
( 2 ) F ai l -s afe  a u to m a ti c  c l o s i n g  val ve s  i n  a c c o r d an c e  wi th

2 1 . 3 . 9 . 3 . 2 . 2
[ 5 5 : 7 . 5 . 3 . 4 . 1 ]
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2 1 . 3 . 5 . 3 . 4 . 2    Tr e a tm e n t s ys te m s  s h al l  b e  c ap a b l e  o f d i l u ti n g ,
ad s o r b i n g ,  a b s o r b i n g ,  c o n tai n i n g ,  n e u tr a l i z i n g,  b u r n i n g ,  o r
o th e r wi s e  p r o c e s s i n g  th e  r e l e a s e  o f c o r r o s i ve  ga s  i n  a c c o r d a n c e
wi th  2 1 . 3 . 9 . 3 . 4 . 1 .  [ 5 5 : 7 . 5 . 3 . 4 . 2 ]

2 1 . 3 . 5 . 3 . 4 . 3    Tr e a tm e n t s ys te m  s i z i n g  s h al l  b e  i n  a c c o r d a n c e
wi th  2 1 . 3 . 9 . 3 . 4 .  [ 5 5 : 7 . 5 . 3 . 4 . 3 ]

2 1 . 3 . 6  Fl am m ab l e  G as e s .    [ 5 5 : 7 . 6 ]

2 1 . 3 . 6 . 1  S to rage ,  U s e ,  an d  H an d l i n g.    [ 5 5 : 7 . 6 . 1 ]

2 1 . 3 . 6 . 1 . 1 *    T h e  s to r a ge  o r  u s e  o f fam m ab l e  g as e s  e x c e e d i n g
th e  q u an ti ty th r e s h o l d s  fo r  g as e s  r e q u i r i n g  s p e c i al  p r o vi s i o n s  a s
s p e c ife d  i n  Tab l e  5 . 2 . 1 . 1 . 3  an d  Ta b l e  5 . 2 . 1 . 2 . 1  s h al l  b e  i n
ac c o r d an c e  wi th  S e c ti o n s  2 1 . 1  an d  2 1 . 2 ,  2 1 . 3 . 1  th r o u gh  2 1 . 3 . 3 ,
an d  2 1 . 3 . 6 .  [ 5 5 : 7 . 6 . 1 . 1 ]

2 1 . 3 . 6 . 1 . 2    S to r ag e ,  u s e ,  a n d  h an d l i n g  o f g as e o u s  h yd r o g e n
s h a l l  b e  i n  ac c o r d an c e  wi th  2 1 . 3 . 6 . 1  a n d  S e c ti o n  2 1 . 6 .
[ 5 5 : 7 . 6 . 1 . 2 ]

2 1 . 3 . 6 . 2  D i s tan c e  to  E x p o s u re s .    T h e  o u td o o r  s to r ag e  o r  u s e
o f n o n -b u l k fam m ab l e  c o m p r e s s e d  ga s  s h al l  b e  l o c ate d  fr o m
l o t l i n e s ,  p u b l i c  s tr e e ts ,  p u b l i c  a l l e ys ,  p u b l i c  ways ,  o r  b u i l d i n g s
n o t as s o c i ate d  wi th  th e  m a n u fac tu r e  o r  d i s tr i b u ti o n  o f s u c h
ga s e s  i n  a c c o r d a n c e  wi th  Tab l e  2 1 . 3 . 6 . 2 .  [ 5 5 : 7 . 6 . 2 ]

2 1 . 3 . 6 . 2 . 1    B u l k g as  s ys te m s  fo r  fam m ab l e  g as e s  o th e r  th an
h yd r o g e n  s h al l  b e  i n  a c c o r d an c e  wi th  Ta b l e  1 0 . 3 . 2 . 1 ( a) ,  Tab l e
1 0 . 3 . 2 . 1 ( b ) ,  o r  Ta b l e  3 . 2 . 1 ( c )  o f N F PA 5 5  wh e r e  th e  q u an ti ty o f
fam m ab l e  c o m p r e s s e d  g as  e x c e e d s  5 0 0 0  s c f ( 1 4 1 . 6  N m 3 ) .

[ 5 5 : 7 . 6 . 2 . 2 ]

2 1 . 3 . 6 . 2 . 1 . 1    Wh e r e  fr e  b ar r i e r s  a r e  u s e d  as  a m e an s  o f
d i s tan c e  r e d u c ti o n ,  fr e  b ar r i e r s  s h al l  b e  i n  ac c o r d a n c e  wi th
1 0 . 3 . 2 . 4  o f N F PA 5 5 .  [ 5 5 : 7 . 6 . 2 . 2 . 1 ]

2 1 . 3 . 6 . 2 . 1 . 2    M o b i l e  a c e tyl e n e  tr ai l e r  s ys te m s  ( M AT S )  s h al l  b e
l o c ate d  i n  ac c o r d a n c e  wi th  1 5 . 2 . 3  o f N F PA 5 5 .  [ 5 5 : 7 . 6 . 2 . 2 . 2 ]

2 1 . 3 . 6 . 2 . 2    T h e  c o nfgu r ati o n  o f th e  p r o te c ti ve  s tr u c tu r e  s h al l
b e  d e s i g n e d  to  al l o w n atu r a l  ve n ti l a ti o n  to  p r e ve n t th e  ac c u m u ‐

l ati o n  o f h az ar d o u s  ga s  c o n c e n tr a ti o n s .  [ 5 5 : 7 . 6 . 2 . 3 ]

2 1 . 3 . 6 . 2 . 3    S to r ag e  an d  u s e  o f fam m ab l e  c o m p r e s s e d  g as e s
s h a l l  n o t b e  l o c ate d  wi th i n  5 0  ft ( 1 5 . 2  m )  o f ai r  i n take s .

[ 5 5 : 7 . 6 . 2 . 4 ]

2 1 . 3 . 6 . 2 . 4    S to r ag e  a n d  u s e  o f fa m m a b l e  ga s e s  o u ts i d e  o f
b u i l d i n g s  s h al l  al s o  b e  s e p ar a te d  fr o m  b u i l d i n g o p e n i n g s  b y
2 5  ft ( 7 . 6  m ) .  F i r e  b ar r i 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  a

m e a n s  to  s e p ar a te  s to r ag e  a r e as  fr o m  o p e n i n gs  o r  a m e a n s  o f
e gr e s s  u s e d  to  a c c e s s  th e  p u b l i c  wa y.  [ 5 5 : 7 . 6 . 2 . 5 ]

2 1 . 3 . 6 . 3  I gn i ti o n  S o u rc e  C o n tro l .    I g n i ti o n  s o u r c e s  i n  ar e a s
c o n tai n i n g  fam m ab l e  ga s e s  s h al l  b e  i n  a c c o r d an c e  wi th
2 1 . 3 . 6 . 3 .  [ 5 5 : 7 . 6 . 3 ]

2 1 . 3 . 6 . 3 . 1  S tati c - P ro d u c i n g E q ui p m e n t.    S ta ti c -p r o d u c i n g
e q u i p m e n t l o c ate d  i n  fam m ab l e  g as  a r e as  s h al l  b e  g r o u n d e d .

[ 5 5 : 7 . 6 . 3 . 1 ]

2 1 . 3 . 6 . 3 . 2  N o  S m o ki n g o r O p e n  Fl am e .    S i g n s  s h al l  b e  p o s te d
i n  ar e as  c o n ta i n i n g  fam m ab l e  ga s e s  c o m m u n i c ati n g  th at s m o k‐
i n g o r  th e  u s e  o f o p e n  fa m e ,  o r  b o th ,  i s  p r o h i b i te d  wi th i n  2 5  ft
( 7 . 6  m )  o f th e  s to r ag e  o r  u s e  a r e a p e r i m e te r.  [ 5 5 : 7 . 6 . 3 . 2 ]

2 1 . 3 . 6 . 3 . 3  H e ati n g.    H e a ti n g,  wh e r e  p r o vi d e d ,  s h al l  b e  b y i n d i ‐
r e c t m e an s .  E q u i p m e n t u s e d  fo r  h e a ti n g a p p l i c a ti o n s  i n  r o o m s

o r  ar e as  wh e r e  fa m m a b l e  g as e s  a r e  s to r e d  o r  u s e d  s h a l l  b e
l i s te d  an d  l ab e l e d  fo r  u s e  i n  h a z a r d o u s  e n vi r o n m e n ts  e s tab ‐
l i s h e d  b y th e  g as e s  p r e s e n t a n d  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  th e  c o n d i ti o n s  o f th e  l i s ti n g an d  th e  m a n u fac tu r e r ’ s  i n ‐
s tal l ati o n  i n s tr u c ti o n s .  [ 5 5 : 7 . 6 . 3 . 3 ]

2 1 . 3 . 6 . 4  E l e c tri c al .    Ar e a s  i n  wh i c h  th e  s to r a ge  o r  u s e  o f
c o m p r e s s e d  ga s e s  e x c e e d s  th e  q u an ti ty th r e s h o l d s  fo r  ga s e s
r e q u i r i n g  s p e c i a l  p r o vi s i o n s  s h a l l  b e  i n  ac c o r d an c e  wi th

NFPA 70.  [ 5 5 : 7 . 6 . 4 ]

Δ 2 1 . 3 . 6 . 5  M ai n te n an c e  o f P i p i n g S ys te m s .    [ 5 5 : 7 . 6 . 5 ]

N 2 1 . 3 . 6 . 5 . 1    M ai n te n a n c e  o f fa m m a b l e  ga s  s ys te m  p i p i n g  an d
c o m p o n e n ts  s h a l l  b e  p e r fo r m e d  a n n u al l y b y a  q u a l ife d  r e p r e ‐

s e n tati ve  o f th e  e q u i p m e n t o wn e r.  [ 5 5 : 7 . 6 . 5 . 1 ]

N 2 1 . 3 . 6 . 5 . 2    T h i s  s h a l l  i n c l u d e  i n s p e c ti o n  fo r  p h ys i c al  d am ag e ,
l e ak ti gh tn e s s ,  g r o u n d  s ys te m  i n te g r i ty,  ve n t s ys te m  o p e r a ti o n ,
e q u i p m e n t i d e n tifc a ti o n ,  war n i n g  s i g n s ,  o p e r ato r  i n fo r m a ti o n

an d  tr ai n i n g  r e c o r d s ,  s c h e d u l e d  m ai n te n an c e  an d  r e te s t
r e c o r d s ,  al ar m  o p e r a ti o n ,  a n d  o th e r  s afe ty r e l ate d  fe a tu r e s .
[ 5 5 : 7 . 6 . 5 . 2 ]

Tab l e  2 1 . 3 . 6 . 2  D i s tan c e  to  E x p o s u re s  fo r N o n - B u l k Fl am m ab l e  G as e s a

M ax i m u m
Am o u n t p e r

S to rage  Are a

( ft3 )

M i n i m u m
D i s tan c e  B e twe e n

S to rage  Are as  ( ft)

M i n i m u m
D i s tan c e  to  L o t

L i n e s  o f
P ro p e r ty T h at

C an  B e  B u i l t
U p o n  ( ft)

M i n i m u m
D i s tan c e  to

P ub l i c  S tre e ts ,
P u b l i c  Al l e ys ,  o r

P u b l i c  Ways  ( ft)

M i n i m u m  D i s tan c e  to  B ui l d i n gs  o n  th e  S am e
P ro p e r ty

L e s s  th an
2 - H o u r

C o n s tr u c ti o n
2 - H o u r

C o n s tr u c ti o n
4 - H o u r

C o n s tr u c ti o n

0 –4 , 2 2 5 5 5 5 5 0 0
4 , 2 2 6 –2 1 , 1 2 5 1 0 1 0 1 0 1 0 5 0

2 1 , 1 2 6 –5 0 , 7 0 0 1 0 1 5 1 5 2 0 5 0
5 0 , 7 0 1 –8 4 , 5 0 0 1 0 2 0 2 0 2 0 5 0

8 4 , 5 0 1 –2 0 0 , 0 0 0 2 0 2 5 2 5 2 0 5 0

F o r  S I ,  1  ft =  3 0 4 . 8  m m ;  1  ft3  =  0 . 0 2 8 3  m 3 .
aT h e  m i n i m u m  r e q u i r e d  d i s ta n c e s  s h al l  n o t a p p l y wh e r e  fr e  b a r r i e r s  wi th o u t o p e n i n g s  o r  p e n e tr a ti o n s  h a vi n g  a m i n i m u m  fr e  r e s i s ti ve  r a ti n g  o f
2  h o u r s  i n te r r u p t th e  l i n e  o f s i g h t b e twe e n  th e  s to r a g e  a n d  th e  e x p o s u r e .  T h e  c o nfg u r a ti o n  o f th e  fr e  b ar r i e r s  s h a l l  b e  d e s i g n e d  to  a l l o w n a tu r a l
ve n ti l a ti o n  to  p r e ve n t th e  ac c u m u l ati o n  o f h a z a r d o u s  g a s  c o n c e n tr a ti o n s .
[ 5 5 : Ta b l e  7 . 6 . 2 ]
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N 2 1 . 3 . 6 . 5 . 3    S c h e d u l e d  m a i n te n an c e  an d  r e te s t a c ti vi ti e s  s h al l  b e
fo r m al l y d o c u m e n te d  an d  r e c o r d s  s h a l l  b e  m a i n tai n e d  a m i n i ‐

m u m  o f th r e e  ye a r s .  [ 5 5 : 7 . 6 . 5 . 3 ]

2 1 . 3 . 7  O x i d i z i n g G as e s .    [ 5 5 : 7 . 7 ]

2 1 . 3 . 7 . 1  G e n e ral .    T h e  s to r a ge  o r  u s e  o f o x i d i z i n g  c o m p r e s s e d
g as e s  e x c e e d i n g th e  q u an ti ty th r e s h o l d s  fo r  ga s e s  r e q u i r i n g

s p e c i al  p r o vi s i o n s  as  s p e c ife d  i n  Tab l e  5 . 2 . 1 . 1 . 3  an d  Tab l e
5 . 2 . 1 . 2 . 1  s h al l  b e  i n  a c c o r d an c e  wi th  S e c ti o n s  2 1 . 1  a n d  2 1 . 2 ,

2 1 . 3 . 1  th r o u g h  2 1 . 3 . 3 ,  an d  2 1 . 3 . 7 .  [ 5 5 : 7 . 7 . 1 ]

2 1 . 3 . 7 . 2  D i s tan c e  to  E x p o s u re s .    T h e  o u td o o r  s to r ag e  o r  u s e
o f o x i d i z i n g  c o m p r e s s e d  g as  s h al l  b e  i n  ac c o r d an c e  wi th  Tab l e

2 1 . 3 . 7 . 2 .  [ 5 5 : 7 . 7 . 2 ]

2 1 . 3 . 7 . 2 . 1    T h e  d i s tan c e s  s h al l  n o t a p p l y wh e r e  fr e  b ar r i e r s
h avi n g  a m i n i m u m  fr e  r e s i s tan c e  o f 2  h o u r s  i n te r r u p t th e  l i n e
o f s i g h t b e twe e n  th e  c o n tai n e r  an d  th e  e x p o s u r e .  [ 5 5 : 7 . 7 . 2 . 1 ]

2 1 . 3 . 7 . 2 . 1 . 1 *    Wh e r e  a  fr e  b ar r i e r  i s  u s e d  to  p r o te c t
c o m p r e s s e d  g as  s ys te m s ,  th e  s ys te m  s h a l l  te r m i n a te  d o wn s tr e a m

o f th e  s o u r c e  va l ve .  [ 5 5 : 7 . 7 . 2 . 1 . 1 ]

2 1 . 3 . 7 . 2 . 1 . 2    T h e  fr e  b ar r i e r  wal l  s h a l l  b e  e i th e r  an  i n d e p e n d ‐
e n t s tr u c tu r e  o r  th e  e x te r i o r  wal l  o f th e  b u i l d i n g  a d j ac e n t to

th e  s to r a ge  o r  u s e  ar e a.  [ 5 5 : 7 . 7 . 2 . 1 . 2 ]

2 1 . 3 . 7 . 2 . 2    T h e  fr e  b ar r i e r  s h al l  b e  at l e as t 5  ft ( 1 . 5  m )  fr o m
th e  s to r a ge  o r  u s e  ar e a p e r i m e te r.  [ 5 5 : 7 . 7 . 2 . 2 ]

Tab l e  2 1 . 3 . 7 . 2  D i s tan c e  to  E x p o s u re s  fo r O x i d i z i n g G as e s
Tab l e

Q u an ti ty o f G as  S to re d
( at N T P )  

D i s tan c e  to  a B u i l di n g
N o t As s o c i ate d  wi th  th e

M an ufac tu re  o r
D i s tri b u ti o n  o f O xi d i z i n g

G as e s  o r to  a P u b l i c  Way
o r P ro p e r ty L i n e  

M i n i m u m
D i s tan c e

B e twe e n  S to rage
Are a

ft3 m 3  ft m  ft m

0 –5 0 , 0 0 0 0 –1 4 1 6 5 1 . 5 5 1 . 5
5 0 , 0 0 1 –

1 0 0 , 0 0 0
1 4 1 7 –

2 8 3 2
1 0 3 . 0 1 0 3 . 0

≥  1 0 0 , 0 0 1 ≥  2 8 3 3 1 5 4 . 6 1 5 4 . 6

[ 5 5 : Ta b l e  7 . 7 . 2 ]

2 1 . 3 . 7 . 2 . 3    T h e  c o nfg u r ati o n  o f th e  fr e  b ar r i e r  s h a l l  a l l o w
n a tu r al  ve n ti l a ti o n  to  p r e ve n t th e  a c c u m u l ati o n  o f h az ar d o u s
gas  c o n c e n tr ati o n s .  [ 5 5 : 7 . 7 . 2 . 3 ]

2 1 . 3 . 8  P yro p h o ri c  G as e s .    [ 5 5 : 7 . 8 ]

2 1 . 3 . 8 . 1  G e n e ral .    P yr o p h o r i c  c o m p r e s s e d  g as e s  e x c e e d i n g th e
q u an ti ty th r e s h o l d s  fo r  g as e s  r e q u i r i n g  s p e c i al  p r o vi s i o n s  a s
s p e c ife d  i n  Ta b l e  5 . 2 . 1 . 1 . 3  a n d  Ta b l e  5 . 2 . 1 . 2 . 1  s h al l  b e  s to r e d
an d  u s e d  i n  ac c o r d a n c e  wi th  S e c ti o n s  2 1 . 1  a n d  2 1 . 2 ,  2 1 . 3 . 1
th r o u g h  2 1 . 3 . 3 ,  a n d  2 1 . 3 . 8 .  [ 5 5 : 7 . 8 . 1 ]

2 1 . 3 . 8 . 2  S i l an e  an d  S i l an e  M i x tu re s .    S i l an e  an d  s i l a n e
m i x tu r e s  s h al l  b e  s to r e d ,  u s e d ,  a n d  h an d 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 AN S I / C GA G-1 3 ,  Storage and Handling of Silane
and Silane Mixtures.  [ 5 5 : 7 . 8 . 2 ]

2 1 . 3 . 8 . 3  D i s tan c e  to  E x p o s u re s .    T h e  o u td o o r  s to r ag e  o r  u s e
o f p yr o p h o r i c  c o m p r e s s e d  g as  s h al l  b e  i n  ac c o r d a n c e  wi th
Ta b l e  2 1 . 3 . 8 . 3 .  [ 5 5 : 7 . 8 . 3 ]

2 1 . 3 . 8 . 3 . 1    T h e  d i s tan c e s  s h al l  b e  al l o we d  to  b e  r e d u c e d  to  5  ft
( 1 . 5  m )  wh e n  fr e  b ar r i e r s  h a vi n g a m i n i m u m  fr e  r e s i s tan c e  o f
2  h o u r s  i n te r r u p t th e  l i n e  o f s i g h t b e twe e n  th e  c o n tai n e r  an d
th e  e x p o s u r e .  [ 5 5 : 7 . 8 . 3 . 1 ]

2 1 . 3 . 8 . 3 . 1 . 1 *    Wh e n  a fr e  b ar r i e r  i s  u s e d  to  p r o te c t
c o m p r e s s e d  g as  s ys te m s ,  th e  s ys te m  s h a l l  te r m i n ate  d o wn s tr e a m
o f th e  s o u r c e  va l ve .  [ 5 5 : 7 . 8 . 3 . 1 . 1 ]

2 1 . 3 . 8 . 3 . 1 . 2    T h e  fr e  b ar r i e r  s h al l  b e  e i th e r  an  i n d e p e n d e n t
s tr u c tu r e  o r  th e  e x te r i o r  wal l  o f th e  b u i l d i n g  a d j ac e n t to  th e
s to r ag e  o r  u s e  ar e a .  [ 5 5 : 7 . 8 . 3 . 1 . 2 ]

2 1 . 3 . 8 . 3 . 2    T h e  fr e  b ar r i e r  s h al l  b e  at l e as t 5  ft ( 1 . 5  m )  fr o m
th e  s to r ag e  o r  u s e  a r e a p e r i m e te r.  [ 5 5 : 7 . 8 . 3 . 1 . 3 ]

2 1 . 3 . 8 . 3 . 3    T h e  c o nfgu r ati o n  o f th e  fr e  b ar r i e r  s h a l l  a l l o w
n a tu r al  ve n ti l a ti o n  to  p r e ve n t th e  a c c u m u l a ti o n  o f h az ar d o u s
ga s  c o n c e n tr a ti o n s .  [ 5 5 : 7 . 8 . 3 . 1 . 4 ]

2 1 . 3 . 9  To x i c  an d  H i gh l y To x i c  G as e s .    [ 5 5 : 7 . 9 ]

2 1 . 3 . 9 . 1  G e n e ral .    T h e  s to r ag e  o r  u s e  o f to x i c  o r  h i gh l y to x i c
ga s e s  e x c e e d i n g  th e  q u an ti ty th r e s h o l d s  fo r  g as e s  th a t r e q u i r e
s p e c i al  p r o vi s i o n s  as  s p e c ife d  i n  Tab l e  5 . 2 . 1 . 1 . 3  a n d  Tab l e
5 . 2 . 1 . 2 . 1  s h al l  b e  i n  a c c o r d an c e  wi th  S e c ti o n s  2 1 . 1  a n d  2 1 . 2 ,
2 1 . 3 . 1  th r o u g h  2 1 . 3 . 3 ,  a n d  2 1 . 3 . 9 .  [ 5 5 : 7 . 9 . 1 ]

2 1 . 3 . 9 . 2  Ve n ti l ati o n  an d  Ar ran ge m e n t.    [ 5 5 : 7 . 9 . 2 ]

2 1 . 3 . 9 . 2 . 1  I n d o o rs .    T h e  i n d o o r  s to r a ge  o r  u s e  o f h i gh l y to x i c
ga s e s  o r  to x i c  ga s e s  s h a l l  b e  p r o vi d e d  wi th  a g as  c ab i n e t,
e x h au s te d  e n c l o s u r e ,  o r  ga s  r o o m .  [ 5 5 : 7 . 9 . 2 . 1 ]

Tab l e  2 1 . 3 . 8 . 3  D i s tan c e  to  E x p o s u re s  fo r P yro p h o ri c  G as e s

            M i n i m u m  D i s tan c e  to  B u i l d i n gs  o n  th e  S am e  P ro p e r ty

M axi m u m  Am o u n t
p e r S to rage  Are a  

M i n i m um
D i s tan c e

B e twe e n
S to rage

Are as  

M i n i m um
D i s tan c e  to

P ro p e r ty
L i n e s  

M i n i m u m
D i s tan c e  to

P ub l i c  Ways  

N o n rate d  o r
O p e n i n gs

Wi th i n  7 . 6  m
( 2 5  ft)  

2  H o u r an d
N o  O p e n i n gs

Wi th i n  7 . 6  m
( 2 5  ft)  

4  H o ur an d  N o
O p e n i n gs

Wi th i n  7 . 6  m
( 2 5  ft)

ft3 m 3  ft m  ft m  ft m  ft m  ft m  ft m

2 5 0 7 . 1 5 1 . 5 2 5 7 . 6 5 1 . 5 5 1 . 5 0 0 0 0
2 5 0 0 7 1 . 0 1 0 3 . 0 5 0 1 5 . 2 1 0 3 . 0 1 0 3 . 0 5 1 . 5 0 0
7 5 0 0 2 1 2 . 4 2 0 6 . 0 1 0 0 3 0 . 5 2 0 6 . 0 2 0 6 . 0 1 0 3 . 0 0 0

[ 5 5 : Ta b l e  7 . 8 . 3 ]



S T O RAG E ,  U S E ,  AN D  H AN D L I N G O F  C O M P RE S S E D  G AS E S  AN D  C R YO GE N I C  F L U I D S 4 0 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  an d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

2 1 . 3 . 9 . 2 . 1 . 1    Gas  c a b i n e ts  s h a l l  b e  i n  ac c o r d an c e  wi th  2 1 . 2 . 1 7 .
[ 5 5 : 7 . 9 . 2 . 1 . 1 ]

2 1 . 3 . 9 . 2 . 1 . 2    E x h au s te d  e n c l o s u r e s  s h al l  b e  i n  ac c o r d an c e  wi th
2 1 . 2 . 1 8 .  [ 5 5 : 7 . 9 . 2 . 1 . 2 ]

2 1 . 3 . 9 . 2 . 1 . 3    Gas  r o o m s  s h al l  b e  i n  a c c o r d an c e  wi th  2 1 . 2 . 4 .
[ 5 5 : 7 . 9 . 2 . 1 . 3 ]

2 1 . 3 . 9 . 2 . 2  D i s tan c e  to  E x p o s u re s .    T h e  o u td o o r  s to r ag e  o r  u s e
o f to x i c  o r  h i gh l y to x i c  c o m p r e s s e d  g as e s  s h a l l  n o t b e  wi th i n
7 5  ft ( 2 3  m )  o f l o t l i n e s ,  s tr e e ts ,  a l l e ys ,  p u b l i c  ways  o r  m e a n s  o f
e g r e s s ,  o r  b u i l d i n gs  n o t a s s o c i a te d  wi th  s u c h  s to r ag e  o r  u s e .
[ 5 5 : 7 . 9 . 2 . 2 ]

2 1 . 3 . 9 . 2 . 2 . 1    A 2 -h o u r  fr e  b a r r i e r  wa l l  wi th o u t o p e n i n gs  o r
p e n e tr ati o n s ,  an d  e x te n d i n g  n o t l e s s  th a n  3 0  i n .  ( 7 6 2  m m )
ab o ve  a n d  to  th e  s i d e s  o f th e  s to r ag e  o r  u s e  ar e a,  th at i n te r ‐
ru p ts  th e  l i n e  o f s i g h t b e twe e n  th e  s to r ag e  o r  u s e  a n d  th e  e x p o ‐
s u r e ,  s h al l  b e  p e r m i tte d  i n  l i e u  o f th e  7 5  ft ( 2 3  m )  d i s tan c e .
[ 5 5 : 7 . 9 . 2 . 2 . 1 ]

( A)    Wh e r e  a fr e  b ar r i e r  i s  u s e d  to  p r o te c t c o m p r e s s e d  ga s
s ys te m s  th e  s ys te m  s h al l  te r m i n a te  d o wn s tr e a m  o f th e  s o u r c e
val ve .  [ 5 5 : 7 . 9 . 2 . 2 . 1 . 1 ]

( B )    T h e  fr e  b ar r i e r  wal l  s h a l l  b e  e i th e r  an  i n d e p e n d e n t s tr u c ‐
tu r e  o r  th e  e x te r i o r  wal l  o f th e  b u i l d i n g  a d j ac e n t to  th e  s to r a ge
o r  u s e  a r e a.  [ 5 5 : 7 . 9 . 2 . 2 . 1 . 2 ]

( C )    T h e  2 -h o u r  fr e  b a r r i e r  s h a l l  b e  l o c a te d  at l e as t 1 . 5  m
( 5  ft)  fr o m  a n y e x p o s u r e .  [ 5 5 : 7 . 9 . 2 . 2 . 1 . 3 ]

( D )    T h e  2 -h o u r  fr e  b a r r i e r  s h al l  n o t h ave  m o r e  th an  two  s i d e s
at ap p r o x i m a te l y 9 0  d e gr e e  ( 1 . 5  r a d )  d i r e c ti o n s ,  o r  m o r e  th a n
th r e e  s i d e s  wi th  c o n n e c ti n g an g l e s  o f a p p r o x i m ate l y 1 3 5
d e gr e e s  ( 2 . 3 6  r ad ) .  [ 5 5 : 7 . 9 . 2 . 2 . 1 . 4 ]

2 1 . 3 . 9 . 2 . 2 . 2    Wh e r e  th e  s to r ag e  o r  u s e  ar e a i s  l o c ate d  c l o s e r
th an  2 3  m  ( 7 5  ft)  to  a  b u i l d i n g  n o t as s o c i ate d  wi th  th e  m a n u ‐
fa c tu r e  o r  d i s tr i b u ti o n  o f to x i c  o r  h i g h l y to x i c  c o m p r e s s e d
ga s e s ,  o p e n i n gs  i n  th e  b u i l d i n g  o th e r  th an  fo r  p i p i n g  s h al l  n o t
b e  p e r m i tte d  ab o ve  th e  h e i g h t o f th e  to p  o f th e  2 - h o u r  fr e
b a r r i e r  wa l l  o r  wi th i n  5 0  ft ( 1 5  m )  h o r i z o n tal l y fr o m  th e  s to r ag e
ar e a,  r e g ar d l e s s  o f wh e th e r  th e  o p e n i n gs  a r e  s h i e l d e d  b y a fr e
b a r r i e r.  [ 5 5 : 7 . 9 . 2 . 2 . 2 ]

2 1 . 3 . 9 . 2 . 3  Ai r I n tak e s .    S to r a ge  an d  u s e  o f to x i c  o r  h i gh l y to x i c
c o m p r e s s e d  ga s e s  s h a l l  n o t b e  l o c a te d  wi th i n  7 5  ft ( 2 3  m )  o f ai r
i n ta ke s .  [ 5 5 : 7 . 9 . 2 . 3 ]

2 1 . 3 . 9 . 3  Tre atm e n t S ys te m s .    E x c e p t a s  p r o vi d e d  i n  2 1 . 3 . 9 . 3 . 1
an d  2 1 . 3 . 9 . 3 . 2 ,  g as  c ab i n e ts ,  e x h a u s te d  e n c l o s u r e s ,  an d  ga s
ro o m s  c o n tai n i n g  to x i c  o r  h i gh l y to x i c  ga s e s  s h a l l  b e  p r o vi d e d
wi th  e x h au s t ve n ti l ati o n ,  wi th  al l  e x h a u s t d i r e c te d  to  a tr e a t‐
m e n t s ys te m  d e s i g n e d  to  p r o c e s s  ac c i d e n ta l  r e l e as e  o f ga s .
[ 5 5 : 7 . 9 . 3 ]

2 1 . 3 . 9 . 3 . 1  S to rage  o f To x i c  o r H i gh l y To x i c  G as e s .    Tr e atm e n t
s ys te m s  s h a l l  n o t b e  r e q u i r e d  fo r  to x i c  o r  h i gh l y to x i c  ga s e s  i n
s to r ag e  wh e r e  c yl i n d e r s ,  c o n ta i n e r s ,  an d  tan ks  ar e  p r o vi d e d
wi th  th e  c o n tr o l s  s p e c ife d  i n  2 1 . 3 . 9 . 3 . 1 . 1  th r o u g h  2 1 . 3 . 9 . 3 . 1 . 3 .
[ 5 5 : 7 . 9 . 3 . 1 ]

2 1 . 3 . 9 . 3 . 1 . 1  Val ve  O u tl e ts  P ro te c te d .    Val ve  o u tl e ts  s h al l  b e
e q u i p p e d  wi th  o u tl e t p l u gs  o r  c ap s ,  o r  b o th ,  r ate d  fo r  th e
c o n tai n e r  s e r vi c e  p r e s s u r e .  [ 5 5 : 7 . 9 . 3 . 1 . 1 ]

2 1 . 3 . 9 . 3 . 1 . 2  H an d wh e e l s  S e c u re d .    Wh e r e  p r o vi d e d ,
h an d wh e e l -o p e r a te d  val ve s  s h al l  b e  s e c u r e d  to  p r e ve n t m o ve ‐
m e n t.  [ 5 5 : 7 . 9 . 3 . 1 . 2 ]

2 1 . 3 . 9 . 3 . 1 . 3  C o n tai n m e n t D e vi c e s  P ro vi d e d .    Ap p r o ve d  c yl i n ‐
d e r  c o n tai n m e n t ve s s e l s  o r  c yl i n d e r  c o n tai n m e n t s ys te m s  s h a l l

b e  p r o vi d e d  at an  ap p r o ve d  l o c ati o n .  [ 5 5 : 7 . 9 . 3 . 1 . 3 ]

2 1 . 3 . 9 . 3 . 2  U s e  o f To x i c  G as e s .    Tr e atm e n t s ys te m s  s h al l  n o t b e
r e q u i r e d  fo r  to x i c  ga s e s  i n  u s e  wh e r e  c o n ta i n e r s ,  c yl i n d e r s ,  an d

ta n ks  ar e  p r o vi d e d  wi th  th e  c o n tr o l s  s p e c ife d  i n  2 1 . 3 . 9 . 3 . 2 . 1
an d  2 1 . 3 . 9 . 3 . 2 . 2 .  [ 5 5 : 7 . 9 . 3 . 2 ]

2 1 . 3 . 9 . 3 . 2 . 1  G as  D e te c ti o n .    [ 5 5 : 7 . 9 . 3 . 2 . 1 ]

( A)    A ga s  d e te c ti o n  s ys te m  wi th  a s e n s i n g i n te r val  n o t e x c e e d ‐
i n g  5  m i n u te s  s h a l l  b e  p r o vi d e d .  [ 5 5 : 7 . 9 . 3 . 2 . 1 . 1 ]

( B )    T h e  g as  d e te c ti o n  s ys te m  s h a l l  m o n i to r  th e  e x h a u s t s ys te m
at th e  p o i n t o f d i s c h a r ge  fr o m  th e  ga s  c ab i n e t,  e x h au s te d

e n c l o s u r e ,  o r  ga s  r o o m .  [ 5 5 : 7 . 9 . 3 . 2 . 1 . 2 ]

2 1 . 3 . 9 . 3 . 2 . 2  Fai l - S afe  Auto m ati c  C l o s i n g Val ve .    An  ap p r o ve d
a u to m a ti c -c l o s i n g  fa i l - s a fe  val ve  s h al l  b e  l o c ate d  o n  o r  i m m e d i ‐

ate l y a d j ac e n t to  an d  d o wn s tr e a m  o f ac ti ve  c yl i n d e r,  c o n ta i n e r,
o r  tan k va l ve s .  [ 5 5 : 7 . 9 . 3 . 2 . 2 ]

( A)    T h e  fa i l - s a fe  va l ve  s h al l  c l o s e  wh e n  g as  i s  d e te c te d  at th e
p e r m i s s i b l e  e x p o s u r e  l i m i t,  s h o r t-te r m  e x p o s u r e  l i m i t ( S T E L ) ,

o r  c e i l i n g  l i m i t b y th e  g as  d e te c ti o n  s ys te m .  [ 5 5 : 7 . 9 . 3 . 2 . 2 . 1 ]

( B )    F o r  atte n d e d  o p e r ati o n s ,  a m an u a l  c l o s i n g va l ve  s h al l  b e
p e r m i tte d  wh e n  i n  ac c o r d an c e  2 1 . 3 . 9 . 3 . 4 . 3 .  [ 5 5 : 7 . 9 . 3 . 2 . 2 . 2 ]

( C )    F o r  ga s e s  u s e d  at u n atte n d e d  o p e r ati o n s  fo r  th e  p r o te c ‐
ti o n  o f p u b l i c  h e a l th ,  s u c h  as  c h l o r i n e  at wate r  o r  wa s te wa te r

tr e a tm e n t s i te s ,  th e  a u to m a ti c  val ve  s h a l l  c l o s e  i f th e  c o n c e n tr a‐
ti o n  o f g as  d e te c te d  b y a g as  d e te c ti o n  s ys te m  r e a c h e s  o n e -h a l f

o f th e  I D L H .  [ 5 5 : 7 . 9 . 3 . 2 . 2 . 3 ]

( D )    T h e  g as  d e te c ti o n  s ys te m  s h al l  al s o  al e r t p e r s o n s  o n -s i te
a n d  a  r e s p o n s i b l e  p e r s o n  o ff-s i te  wh e n  th e  ga s  c o n c e n tr ati o n  i n

th e  s to r a ge / u s e  ar e a  r e ac h e s  th e  O S H A P E L ,  O S H A c e i l i n g
l i m i t,  o r  S T E L  fo r  th e  g as  e m p l o ye d .  [ 5 5 : 7 . 9 . 3 . 2 . 2 . 4 ]

2 1 . 3 . 9 . 3 . 3  Tre atm e n t S ys te m  D e s i gn  an d  P e r fo r m an c e .    Tr e a t‐
m e n t s ys te m s  s h a l l  b e  c ap ab l e  o f d i l u ti n g ,  ad s o r b i n g ,  ab s o r b ‐

i n g,  c o n ta i n i n g,  n e u tr al i z i n g ,  b u r n i n g,  o r  o th e r wi s e  p r o c e s s i n g
s to r e d  o r  u s e d  to x i c  o r  h i g h l y to x i c  g as ,  o r  b o th .  [ 5 5 : 7 . 9 . 3 . 3 ]

2 1 . 3 . 9 . 3 . 3 . 1    Wh e r e  a to ta l  c o n tai n m e n t s ys te m  i s  u s e d ,  th e
s ys te m  s h a l l  b e  d e s i g n e d  to  h an d l e  th e  m ax i m u m  a n ti c i p a te d
p r e s s u r e  o f r e l e as e  to  th e  s ys te m  wh e n  i t r e ac h e s  e q u i l i b r i u m .

[ 5 5 : 7 . 9 . 3 . 3 . 1 ]

2 1 . 3 . 9 . 3 . 3 . 2    Tr e a tm e n t s ys te m s  s h al l  b e  c a p a b l e  o f r e d u c i n g
th e  a l l o wab l e  d i s c h ar g e  c o n c e n tr a ti o n s  to  o n e - h al f th e  I D L H

th r e s h o l d  a t th e  p o i n t o f d i s c h a r ge .  [ 5 5 : 7 . 9 . 3 . 3 . 2 ]

2 1 . 3 . 9 . 3 . 4  Tre atm e n t S ys te m  S i z i n g.    [ 5 5 : 7 . 9 . 3 . 4 ]

2 1 . 3 . 9 . 3 . 4 . 1  Wo rs t- C as e  Re l e as e  o f G as .    Tr e atm e n t s ys te m s
s h a l l  b e  s i z e d  to  p r o c e s s  th e  m ax i m u m  wo r s t-c as e  r e l e as e  o f ga s
b a s e d  o n  th e  m ax i m u m  fo w r ate  o f r e l e as e  fr o m  th e  l a r ge s t

ve s s e l  u ti l i z e d  i n  ac c o r d a n c e  wi th  2 1 . 3 . 9 . 3 . 4 . 2 .  [ 5 5 : 7 . 9 . 3 . 4 . 1 ]

2 1 . 3 . 9 . 3 . 4 . 2  L arge s t C o m p re s s e d  G as  Ve s s e l .    T h e  e n ti r e
c o n te n ts  o f th e  s i n g l e  l a r ge s t c o m p r e s s e d  g as  ve s s e l  s h al l  b e

c o n s i d e r e d .  [ 5 5 : 7 . 9 . 3 . 4 . 2 ]



H AZ ARD O U S  M AT E RI AL S  C O D E4 0 0 - 9 8

2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  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 1 . 3 . 9 . 3 . 4 . 3  Atte n d e d  O p e rati o n s  — Al te r n ati ve  M e th o d  o f
S ys te m  S i z i n g.    [ 5 5 : 7 . 9 . 3 . 4 . 3 ]

( A) *    Wh e r e  s o u r c e  c yl i n d e r s ,  c o n tai n e r s ,  a n d  tan ks  a r e  u s e d
i n  atte n d e d  p r o c e s s  o p e r a ti o n s ,  wi th  an  o p e r a to r  p r e s e n t a t th e
e n c l o s u r e  wh e r e  th e  a c ti vi ty o c c u r s ,  th e  vo l u m e  o f th e  r e l e a s e
s h a l l  b e  l i m i te d  to  th e  e s ti m ate d  am o u n t r e l e a s e d  fr o m  th e
p r o c e s s  p i p i n g  s ys te m  wi th i n  a p e r i o d  n o t to  e x c e e d  5  m i n u te s .
[ 5 5 : 7 . 9 . 3 . 4 . 3 . 1 ]

( B )    T h e  p r o c e s s  p i p i n g  s ys te m s  s h al l  c o m p l y wi th
2 1 . 3 . 9 . 3 . 4 . 3 ( B ) ( 1 )  th r o u gh  2 1 . 3 . 9 . 3 . 4 . 3 ( B ) ( 5 ) .

( 1 ) Local Exhaust.  Al l  ga s  tr an s fe r  o p e r ati o n s  s h a l l  b e  c o n d u c ‐
te d  wi th i n  a  z o n e  o f l o c al  e x h au s t th at i s  c o n n e c te d  to  a
tr e a tm e n t s ys te m .

( 2 ) Gas Detection.  Gas  d e te c ti o n  s h a l l  b e  u s e d  to  p r o vi d e  a
war n i n g to  a l e r t th e  o p e r a to r s  to  e m i s s i o n  o f ga s  i n to  th e

z o n e  o f l o c a l  e x h au s t,  a n d  th e  fo l l o wi n g  r e q u i r e m e n ts
a l s o  s h a l l  a p p l y:

( a) T h e  s ys te m  s h al l  b e  c a p ab l e  o f d e te c ti n g  ga s  at th e
p e r m i s s i b l e  e x p o s u r e  l i m i t o r  c e i l i n g l i m i t fo r  th e

ga s  b e i n g  p r o c e s s e d .
( b ) Ac ti vati o n  o f th e  g as  d e te c ti o n  s ys te m  s h al l  p r o vi d e

a l o c al  a l a r m .
( 3 ) Process Shutdown.  O p e r a ti o n s  i n vo l vi n g  th e  g as  d e te c te d

s h a l l  b e  s h u t d o wn  an d  l e aks  r e p ai r e d .
( 4 ) Piping System Construction.  P i p i n g s ys te m s  u s e d  to  c o n ve y

g as e s  s h al l  b e  o f a l l -we l d e d  c o n s tr u c ti o n  th r o u g h o u t,  wi th
th e  e x c e p ti o n  o f ftti n gs  u s e d  to  c o n n e c t c o n ta i n e r s ,  c yl i n ‐
d e r s ,  o r  tan ks ,  o r  an y c o m b i n ati o n  th e r e o f,  to  th e  p r o c e s s

s ys te m .
( 5 ) Piping System Accessibility.  P i p i n g  s ys te m s  s h al l  b e  d e s i gn e d

to  p r o vi d e  fo r  r e ad i l y a c c e s s i b l e  m a n u a l  s h u td o wn
c o n tr o l s .

[ 5 5 : 7 . 9 . 3 . 4 . 3 . 2 ]

2 1 . 3 . 9 . 3 . 5  Rate  o f Re l e as e .    T h e  ti m e  r e l e as e  s h a l l  b e  i n
ac c o r d an c e  wi th  Ta b l e  2 1 . 3 . 9 . 3 . 5  fo r  th e  typ e  o f c o n tai n e r  i n d i ‐
c a te d .  [ 5 5 : 7 . 9 . 3 . 5 ]

2 1 . 3 . 9 . 3 . 6 *  M ax i m u m  Fl o w Rate  o f Re l e as e .    [ 5 5 : 7 . 9 . 3 . 6 ]

2 1 . 3 . 9 . 3 . 6 . 1    F o r  p o r ta b l e  c o n ta i n e r s ,  c yl i n d e r s ,  an d  ta n ks ,  th e
m a x i m u m  fo w r ate  o f r e l e as e  s h al l  b e  c al c u l a te d  b a s e d  o n
as s u m i n g  th e  to tal  r e l e a s e  fr o m  th e  c yl i n d e r  o r  tan k wi th i n  th e
ti m e  s p e c ife d .  [ 5 5 : 7 . 9 . 3 . 6 . 1 ]

Tab l e  2 1 . 3 . 9 . 3 . 5  Rate  o f Re l e as e

C o n tai n e r Typ e
N o n l i q uefe d

G as e s  ( m i n )
L i q u efe d  G as e s

( m i n )

C yl i n d e r s  wi th o u t 
r e s tr i c ti ve  fo w 
o r ifc e s

5 3 0

P o rta b l e  ta n ks  
wi th o u t 
r e s tr i c ti ve  fo w 
o r ifc e s

4 0 2 4 0

Al l  o th e r s B a s e d  o n  p e a k fo w 
fr o m  m a x i m u m  

va l ve  o r ifc e

B a s e d  o n  p e a k fo w 
fr o m  m a x i m u m  va l ve  

o r ifc e

[ 5 5 : 7 . 9 . 3 . 5 ]

Δ 2 1 . 3 . 9 . 3 . 6 . 2 *    Wh e n  p o r ta b l e  c o n tai n e r s ,  c yl i n d e r s ,  o r  tan ks
ar e  e q u i p p e d  wi th  r e d u c e d  fo w o r ifc e s ,  th e  wo r s t-c as e  r ate  o f

r e l e as e  s h al l  b e  d e te r m i n e d  b y th e  m ax i m u m  ac h i e va b l e  fo w
fr o m  th e  val ve  d e te r m i n e d  b as e d  o n  th e  fo l l o wi n g  fo r m u l a :

CFM A P
MW

= × ×( )





767

28 96

60

1 2
. /

/

wh e r e :
CFM = s ta n d ar d  c u b i c  fe e t p e r  m i n u te  o f g as  o f c o n c e r n  u n d e r

fo w c o n d i ti o n s
A = ar e a  o f o r ifc e  i n  s q u ar e  i n c h e s  (See Table A. 21 . 3. 9. 3. 6 for

areas of typical restricted fow orifces. )
P = s u p p l y p r e s s u r e  o f g as  at N T P  i n  p o u n d s  p e r  s q u a r e

i n c h  ab s o l u te
MW = m o l e c u l a r  we i g h t

[ 5 5 : 7 . 9 . 3 . 6 . 2 ]

2 1 . 3 . 9 . 3 . 6 . 3    F o r  m i x tu r e s ,  th e  a ve r a ge  o f m o l e c u l ar  we i gh ts
s h a l l  b e  u s e d .  [ 5 5 : 7 . 9 . 3 . 6 . 3 ]

2 1 . 3 . 9 . 4  L e aki n g C o n tai n e rs ,  C yl i n d e rs ,  an d  Tan ks .    Wh e n
c yl i n d e r s ,  c o n tai n e r s ,  o r  tan ks  a r e  u s e d  o u td o o r s  i n  e x c e s s  o f
th e  q u an ti ti e s  s p e c ife d  i n  Ta b l e  5 . 2 . 1 . 2 . 1  i n  th e  c o l u m n  fo r
u n s p r i n kl e r e d  ar e as  ( u n p r o te c te d  b y g as  c a b i n e ts  o r  e x h au s te d
e n c l o s u r e s ) ,  a g as  c a b i n e t,  e x h a u s te d  e n c l o s u r e ,  o r  c o n tai n ‐
m e n t ve s s e l  o r  s ys te m  s h a l l  b e  p r o vi d e d  to  c o n tr o l  l e a ks  fr o m
l e aki n g  c yl i n d e r s ,  c o n ta i n e r s ,  an d  tan ks  i n  ac c o r d a n c e  wi th
2 1 . 3 . 9 . 4 . 1  th r o u gh  2 1 . 3 . 9 . 4 . 2 . 3 .  [ 5 5 : 7 . 9 . 4 ]

2 1 . 3 . 9 . 4 . 1  G as  C ab i n e ts  o r E x h au s te d  E n c l o s u re s .    Wh e r e  ga s
c a b i n e ts  o r  e x h a u s te d  e n c l o s u r e s  a r e  p r o vi d e d  to  h an d l e  l e aks
fr o m  c o n tai n e r s ,  c yl i n d e r s ,  o r  ta n ks ,  e x h a u s t ve n ti l a ti o n  s h a l l
b e  p r o vi d e d  th at i s  d i r e c te d  to  a  tr e atm e n t s ys te m  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 2 1 . 3 . 9 . 3 .  [ 5 5 : 7 . 9 . 4 . 1 ]

2 1 . 3 . 9 . 4 . 2  C o n tai n m e n t Ve s s e l s  o r S ys te m s .    Wh e r e  c o n tai n ‐
m e n t ve s s e l s  o r  c o n tai n m e n t s ys te m s  a r e  p r o vi d e d ,  th e y s h a l l
c o m p l y wi th  2 1 . 3 . 9 . 4 . 2 . 1  th r o u gh  2 1 . 3 . 9 . 4 . 2 . 3 .  [ 5 5 : 7 . 9 . 4 . 2 ]

2 1 . 3 . 9 . 4 . 2 . 1  P e r fo r m an c e .    C o n tai n m e n t ve s s e l s  o r  c o n ta i n ‐
m e n t s ys te m s  s h al l  b e  c ap ab l e  o f fu l l y c o n ta i n i n g o r  te r m i n a t‐
i n g  a  r e l e as e .  [ 5 5 : 7 . 9 . 4 . 2 . 1 ]

2 1 . 3 . 9 . 4 . 2 . 2  P e rs o n n e l .    Tr ai n e d  p e r s o n n e l  c a p a b l e  o f o p e r a t‐
i n g  th e  c o n tai n m e n t ve s s e l  o r  c o n ta i n m e n t s ys te m  s h al l  b e
avai l ab l e  a t an  a p p r o ve d  l o c ati o n .  [ 5 5 : 7 . 9 . 4 . 2 . 2 ]

2 1 . 3 . 9 . 4 . 2 . 3  L o c ati o n .    C o n ta i n m e n t ve s s e l s  o r  s ys te m s  s h al l  b e
c a p a b l e  o f b e i n g  tr an s p o r te d  to  th e  l e a ki n g c yl i n d e r,  c o n tai n e r,
o r  tan k.  [ 5 5 : 7 . 9 . 4 . 2 . 3 ]

2 1 . 3 . 9 . 5  E m e rge n c y P o we r.    [ 5 5 : 7 . 9 . 5 ]

2 1 . 3 . 9 . 5 . 1  G e n e ral .    E m e r g e n c y p o we r  s h a l l  c o m p l y wi th
2 1 . 3 . 9 . 5  i n  ac c o r d an c e  wi th  NFPA 70.  [ 5 5 : 7 . 9 . 5 . 1 ]

2 1 . 3 . 9 . 5 . 2  Al te r n ati ve  to  E m e rge n c y P o we r.    E m e r g e n c y p o we r
s h a l l  n o t b e  r e q u i r e d  wh e r e  fai l -s a fe  e n gi n e e r i n g  i s  p r o vi d e d
fo r  m e c h a n i c al  e x h a u s t ve n ti l a ti o n ,  tr e atm e n t s ys te m s ,  an d
te m p e r a tu r e  c o n tr o l ,  a n d  s tan d b y p o we r  i s  p r o vi d e d  to  a l te r n a‐
ti ve  s ys te m s  th at u ti l i z e  e l e c tr i c al  e n e r gy.  [ 5 5 : 7 . 9 . 5 . 2 ]

2 1 . 3 . 9 . 5 . 3  Wh e re  Re q ui re d .    E m e r g e n c y p o we r  s h al l  b e  p r o vi ‐
d e d  fo r  th e  fo l l o wi n g  s ys te m s :

( 1 ) E x h au s t ve n ti l ati o n

 
[ 2 1 . 3 . 9 . 3 . 6 . 2 ]
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( 2 ) Tr e a tm e n t s ys te m
( 3 ) Gas  d e te c ti o n  s ys te m
( 4 ) Te m p e r atu r e  c o n tr o l  s ys te m
( 5 ) Re q u i r e d  a l ar m  s ys te m s
[ 5 5 : 7 . 9 . 5 . 3 ]

2 1 . 3 . 9 . 5 . 4  L e ve l .    E m e r g e n c y p o we r  s ys te m s  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  fo r  a  L e ve l  2  s ys te m  i n  ac c o r d an c e  wi th
N F PA 1 1 0 .  [ 5 5 : 7 . 9 . 5 . 4 ]

2 1 . 3 . 9 . 6  G as  D e te c ti o n .    E x c e p t as  p r o vi d e d  i n  2 1 . 3 . 9 . 6 . 1 ,  a
c o n ti n u o u s  ga s  d e te c ti o n  s ys te m  i n  ac c o r d a n c e  wi th  2 1 . 3 . 9 . 6 . 2
th r o u g h  2 1 . 3 . 9 . 6 . 6  s h al l  b e  p r o vi d e d  fo r  th e  i n d o o r  s to r ag e  o r
u s e  o f to x i c  o r  h i gh l y to x i c  c o m p r e s s e d  ga s e s .  [ 5 5 : 7 . 9 . 6 ]

2 1 . 3 . 9 . 6 . 1  Wh e re  G as  D e te c ti o n  I s  N o t Re q u i re d .    A ga s  d e te c ‐
ti o n  s ys te m  s h a l l  n o t b e  r e q u i r e d  fo r  to x i c  g as e s  wh e r e  th e
p h ys i o l o gi c al  wa r n i n g  p r o p e r ti e s  fo r  th e  g as  ar e  a t a l e ve l  b e l o w
th e  ac c e p te d  p e r m i s s i b l e  e x p o s u r e  l i m i t o r  c e i l i n g  l i m i t fo r  th e
ga s .  [ 5 5 : 7 . 9 . 6 . 1 ]

2 1 . 3 . 9 . 6 . 2  L o c al  Al ar m .    T h e  ga s  d e te c ti o n  s ys te m  s h al l  i n i ti ate
a l o c al  a l ar m  th at i s  b o th  a u d i b l e  an d  vi s i b l e .  [ 5 5 : 7 . 9 . 6 . 2 ]

2 1 . 3 . 9 . 6 . 3  Al ar m  M o n i to re d .    T h e  g as  d e te c ti o n  s ys te m  s h a l l
tr an s m i t a s i gn a l  to  a c o n s tan tl y atte n d e d  c o n tr o l  s ta ti o n  fo r
q u an ti ti e s  e x c e e d i n g  o n e  to x i c  o r  h i gh l y to x i c  c o m p r e s s e d  ga s
c yl i n d e r.  [ 5 5 : 7 . 9 . 6 . 3 ]

2 1 . 3 . 9 . 6 . 4  Au to m ati c  S h u td o wn .    [ 5 5 : 7 . 9 . 6 . 4 ]

2 1 . 3 . 9 . 6 . 4 . 1    Ac ti vati o n  o f th e  g as  d e te c ti o n  s ys te m  s h al l  a u to ‐
m a ti c al l y s h u t o ff th e  fo w o f g as  r e l ate d  to  th e  s ys te m  b e i n g
m o n i to r e d .  [ 5 5 : 7 . 9 . 6 . 4 . 1 ]

2 1 . 3 . 9 . 6 . 4 . 2    An  a u to m a ti c  s h u td o wn  s h al l  n o t b e  r e q u i r e d  fo r
re a c to r s  u ti l i z e d  fo r  th e  p r o d u c ti o n  o f to x i c  o r  h i gh l y to x i c
ga s e s  wh e n  s u c h  r e ac to r s  ar e  o p e r ate d  a t p r e s s u r e s  l e s s  th a n
ga u g e  p r e s s u r e  o f 1 5  p s i  ( 1 0 3 . 4  kP a) ,  c o n s tan tl y atte n d e d ,  an d
p r o vi d e d  wi th  r e ad i l y a c c e s s i b l e  e m e r ge n c y s h u to ff va l ve s .
[ 5 5 : 7 . 9 . 6 . 4 . 2 ]

2 1 . 3 . 9 . 6 . 5  D e te c ti o n  P o i n ts .    D e te c ti o n  s h al l  b e  p r o vi d e d  a t
th e  l o c ati o n s  s p e c ife d  i n  2 1 . 3 . 9 . 6 . 5 . 1  th r o u g h  2 1 . 3 . 9 . 6 . 5 . 4 .
[ 5 5 : 7 . 9 . 6 . 5 ]

2 1 . 3 . 9 . 6 . 5 . 1  Tre atm e n t S ys te m  D i s c h arge .    D e te c ti o n  s h al l  b e
p r o vi d e d  at th e  d i s c h a r ge  fr o m  th e  tr e a tm e n t s ys te m .
[ 5 5 : 7 . 9 . 6 . 5 . 1 ]

2 1 . 3 . 9 . 6 . 5 . 2  P o i n t o f U s e .    D e te c ti o n  s h a l l  b e  p r o vi d e d  i n  th e
ro o m  o r  a r e a i n  wh i c h  th e  ga s  i s  u s e d .  [ 5 5 : 7 . 9 . 6 . 5 . 2 ]

2 1 . 3 . 9 . 6 . 5 . 3  S o urc e .    D e te c ti o n  s h al l  b e  p r o vi d e d  at th e  s o u r c e
c o n tai n e r,  c yl i n d e r,  o r  tan k u s e d  fo r  d e l i ve r y o f th e  g as  to  th e
p o i n t o f u s e .  [ 5 5 : 7 . 9 . 6 . 5 . 3 ]

2 1 . 3 . 9 . 6 . 5 . 4  S to rage .    D e te c ti o n  s h al l  b e  p r o vi d e d  i n  th e  r o o m
o r  a r e a i n  wh i c h  th e  ga s  i s  s to r e d .  [ 5 5 : 7 . 9 . 6 . 5 . 4 ]

2 1 . 3 . 9 . 6 . 6  L e ve l  o f D e te c ti o n .    T h e  g as  d e te c ti o n  s ys te m  s h a l l
d e te c t th e  p r e s e n c e  o f ga s  at o r  b e l o w th e  p e r m i s s i b l e  e x p o s u r e
l i m i t o r  c e i l i n g  l i m i t o f th e  g as  fo r  th o s e  p o i n ts  i d e n tife d  i n
2 1 . 3 . 9 . 6 . 5 . 2  a n d  2 1 . 3 . 9 . 6 . 5 . 3 ,  an d  a t n o t l e s s  th an  o n e -h al f th e
I D L H  l e ve l  fo r  p o i n ts  i d e n tife d  i n  2 1 . 3 . 9 . 6 . 5 . 1 .  [ 5 5 : 7 . 9 . 6 . 6 ]

2 1 . 3 . 9 . 7  Au to m ati c  S m o ke  D e te c ti o n  S ys te m .    An  a u to m a ti c
s m o ke  d e te c ti o n  s ys te m  s h al l  b e  p r o vi d e d  fo r  th e  i n d o o r  s to r ‐
ag e  o r  u s e  o f h i g h l y to x i c  c o m p r e s s e d  ga s e s  i n  ac c o r d an c e  wi th
NFPA 72.  [ 5 5 : 7 . 9 . 7 ]

2 1 . 3 . 1 0  U n s tab l e  Re ac ti ve  G as e s  ( N o n d e to n ab l e ) .    T h e  s to r ‐
a ge  o r  u s e  o f u n s tab l e  r e ac ti ve  ( n o n d e to n ab l e )  ga s e s  e x c e e d i n g

th e  q u an ti ty th r e s h o l d s  fo r  ga s e s  r e q u i r i n g s p e c i al  p r o vi s i o n s  a s
s p e c ife d  i n  Tab l e  5 . 2 . 1 . 1 . 3  a n d  Ta b l e  5 . 2 . 1 . 2 . 1  s h a l l  b e  i n

a c c o r d an c e  wi th  S e c ti o n s  2 1 . 1  an d  2 1 . 2 ,  2 1 . 3 . 1  th r o u gh  2 1 . 3 . 3 ,
an d  2 1 . 3 . 1 0 .  [ 5 5 : 7 . 1 0 ]

2 1 . 3 . 1 0 . 1  D i s tan c e s  to  E x p o s ure s  fo r C l as s  2 .    [ 5 5 : 7 . 1 0 . 1 ]

2 1 . 3 . 1 0 . 1 . 1    T h e  o u td o o r  s to r ag e  o r  u s e  o f u n s tab l e  r e ac ti ve
C l a s s  2  c o m p r e s s e d  g as  s h al l  n o t b e  wi th i n  2 0  ft ( 6  m )  o f b u i l d ‐
i n g s ,  l o t l i n e s ,  s tr e e ts ,  al l e ys ,  o r  p u b l i c  ways  o r  m e a n s  o f e gr e s s .

[ 5 5 : 7 . 1 0 . 1 . 1 ]

2 1 . 3 . 1 0 . 1 . 2    A 2 -h o u r  fr e  b ar r i e r  wal l  wi th o u t o p e n i n g s  o r
p e n e tr a ti o n s  s h al l  b e  p e r m i tte d  i n  l i e u  o f th e  2 0  ft ( 6  m )

d i s tan c e  r e q u i r e d  b y 2 1 . 3 . 1 0 . 1 . 1 .  [ 5 5 : 7 . 1 0 . 1 . 2 ]

2 1 . 3 . 1 0 . 1 . 2 . 1 *    Wh e n  a fr e  b ar r i e r  i s  u s e d  to  p r o te c t
c o m p r e s s e d  g as  s ys te m s ,  th e  s ys te m  s h al l  te r m i n ate  d o wn s tr e a m
o f th e  s o u r c e  va l ve .  [ 5 5 : 7 . 1 0 . 1 . 2 . 1 ]

2 1 . 3 . 1 0 . 1 . 2 . 2    T h e  fr e  b ar r i e r  wal l  s h al l  b e  e i th e r  a n  i n d e p e n d ‐
e n t s tr u c tu r e  o r  th e  e x te r i o r  wa l l  o f th e  b u i l d i n g .

[ 5 5 : 7 . 1 0 . 1 . 2 . 2 ]

2 1 . 3 . 1 0 . 1 . 2 . 3    T h e  2 -h o u r  fr e  b a r r i e r  s h al l  b e  l o c ate d  at l e as t
5  ft ( 1 . 5  m )  fr o m  an y e x p o s u r e .  [ 5 5 : 7 . 1 0 . 1 . 2 . 3 ]

2 1 . 3 . 1 0 . 1 . 2 . 4    T h e  2 -h o u r  fr e  b a r r i e r  s h al l  n o t h ave  m o r e  th an
two  s i d e s  a t a p p r o x i m a te l y 1 . 5 7  r ad  ( 9 0  d e g r e e )  d i r e c ti o n s ,  o r

n o t m o r e  th an  th r e e  s i d e s  wi th  c o n n e c ti n g  an g l e s  o f a p p r o x i ‐
m a te l y 1 3 5  d e g r e e s  ( 2 . 3 6  r ad ) .  [ 5 5 : 7 . 1 0 . 1 . 2 . 4 ]

2 1 . 3 . 1 0 . 2  D i s tan c e s  to  E x p o s u re s  fo r C l as s  3 .    [ 5 5 : 7 . 1 0 . 2 ]

2 1 . 3 . 1 0 . 2 . 1    T h e  o u td o o r  s to r ag e  o r  u s e  o f u n s tab l e  r e ac ti ve
C l a s s  3  ( n o n d e to n ab l e )  c o m p r e s s e d  g as  s h al l  n o t b e  wi th i n

7 5  ft ( 2 3  m )  o f b u i l d i n gs ,  l o t l i n e s ,  s tr e e ts ,  al l e ys ,  o r  p u b l i c  ways
o r  m e an s  o f e g r e s s .  [ 5 5 : 7 . 1 0 . 2 . 1 ]

2 1 . 3 . 1 0 . 2 . 2    A 2 -h o u r  fr e  b ar r i e r  wal l  wi th o u t o p e n i n g s  o r
p e n e tr a ti o n s ,  a n d  e x te n d i n g  n o t l e s s  th a n  3 0  i n .  ( 7 6 2  m m )
a b o ve  a n d  to  th e  s i d e s  o f th e  s to r ag e  o r  u s e  a r e a,  th at i n te r ‐

r u p ts  th e  l i n e  o f s i g h t b e twe e n  th e  s to r ag e  o r  u s e  a n d  th e  e x p o ‐
s u r e  s h al l  b e  p e r m i tte d  i n  l i e u  o f th e  7 5  ft ( 2 3  m )  d i s ta n c e
s p e c ife d  i n  2 1 . 3 . 1 0 . 2 . 1 .  [ 5 5 : 7 . 1 0 . 2 . 2 ]

2 1 . 3 . 1 0 . 2 . 2 . 1 *    Wh e n  a fr e  b ar r i e r  i s  u s e d  to  p r o te c t
c o m p r e s s e d  g as  s ys te m s ,  th e  s ys te m  s h a l l  te r m i n a te  d o wn s tr e a m

o f th e  s o u r c e  va l ve .  [ 5 5 : 7 . 1 0 . 2 . 2 . 1 ]

2 1 . 3 . 1 0 . 2 . 2 . 2    T h e  fr e  b ar r i e r  wal l  s h a l l  b e  e i th e r  a n  i n d e p e n d ‐
e n t s tr u c tu r e  o r  th e  e x te r i o r  wal l  o f th e  b u i l d i n g  a d j ac e n t to

th e  s to r a ge  o r  u s e  ar e a.  [ 5 5 : 7 . 1 0 . 2 . 2 . 2 ]

2 1 . 3 . 1 0 . 2 . 2 . 3    T h e  2 -h o u r  fr e  b a r r i e r  s h al l  b e  l o c ate d  at l e as t
1 . 5  m  ( 5  ft)  fr o m  an y e x p o s u r e .  [ 5 5 : 7 . 1 0 . 2 . 2 . 2 ]

2 1 . 3 . 1 0 . 2 . 2 . 4    T h e  2 -h o u r  fr e  b a r r i e r  s h al l  n o t h ave  m o r e  th an
two  s i d e s  a t a p p r o x i m a te l y 1 . 5 7  r ad  ( 9 0  d e g r e e )  d i r e c ti o n s ,  o r
m o r e  th an  th r e e  s i d e s  wi th  c o n n e c ti n g  a n gl e s  o f ap p r o x i m a te l y

1 3 5  d e g r e e s  ( 2 . 3 6  r a d ) .  [ 5 5 : 7 . 1 0 . 2 . 2 . 4 ]

2 1 . 3 . 1 0 . 3  S to rage  C o nfgu rati o n .    [ 5 5 : 7 . 1 0 . 3 ]

2 1 . 3 . 1 0 . 3 . 1    U n s tab l e  r e a c ti ve  C l a s s  3  c o m p r e s s e d  ga s e s  s to r e d
i n  c yl i n d e r s ,  c o n tai n e r s ,  o r  ta n ks  s h a l l  b e  a r r an g e d  to  l i m i t i n d i ‐

vi d u a l  gr o u p s  o f c yl i n d e r s ,  c o n tai n e r s ,  o r  ta n ks  to  ar e a s  n o t
e x c e e d i n g 1 0 0  ft2  ( 9 . 3  m 2 ) .  [ 5 5 : 7 . 1 0 . 3 . 1 ]
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2 1 . 3 . 1 0 . 3 . 2    M u l ti p l e  ar e a s  s h a l l  b e  s e p ar a te d  b y ai s l e s .
[ 5 5 : 7 . 1 0 . 3 . 2 ]

2 1 . 3 . 1 0 . 3 . 3    Ai s l e  wi d th s  s h al l  n o t b e  l e s s  th a n  th e  h e i g h t o f th e
c yl i n d e r s ,  c o n tai n e r s ,  o r  ta n ks  o r  4  ft ( 1 . 2  m ) ,  wh i c h e ve r  i s
gr e a te r.  [ 5 5 : 7 . 1 0 . 3 . 3 ]

2 1 . 3 . 1 0 . 4  B as e m e n ts .    U n s ta b l e  r e ac ti ve  c o m p r e s s e d  g as e s
s h a l l  n o t b e  s to r e d  i n  b as e m e n ts .  [ 5 5 : 7 . 1 0 . 4 ]

2 1 . 3 . 1 0 . 5  U n s tab l e  Re ac ti ve  G as e s  ( D e to n ab l e ) .    [ 5 5 : 7 . 1 0 . 5 ]

2 1 . 3 . 1 0 . 5 . 1  S to rage  o r U s e .    T h e  s to r ag e  o r  u s e  o f u n s tab l e
r e ac ti ve  ( d e to n a b l e )  ga s e s  e x c e e d i n g  th e  q u a n ti ty th r e s h o l d s
fo r  g as e s  r e q u i r i n g s p e c i a l  p r o vi s i o n s  a s  s p e c ife d  i n  Tab l e
5 . 2 . 1 . 1 . 3  a n d  Ta b l e  5 . 2 . 1 . 2 . 1  s h al l  b e  i n  a c c o r d an c e  wi th
S e c ti o n s  2 1 . 1  a n d  2 1 . 2 ,  2 1 . 3 . 1  th r o u g h  2 1 . 3 . 3 ,  an d  2 1 . 3 . 1 0 . 5 .
[ 5 5 : 7 . 1 0 . 5 . 1 ]

2 1 . 3 . 1 0 . 5 . 2  L o c ati o n .    T h e  l o c a ti o n  o f s to r a ge  ar e a s  s h al l  b e
d e te r m i n e d  b as e d  o n  th e  r e q u i r e m e n ts  o f th e  b u i l d i n g  c o d e
fo r  e x p l o s i ve  m a te r i al s .  [ 5 5 : 7 . 1 0 . 5 . 2 ]

2 1 . 4  C r yo ge n i c  Fl u i d s .

2 1 . 4 . 1  G e n e ral .    T h i s  s e c ti o n  s h al l  ap p l y to  al l  c r yo ge n i c  fu i d s ,
i n c l u d i n g  th o s e  fu i d s  r e gu l a te d  e l s e wh e r e  i n  th i s  c o d e ,  e x c e p t
th a t wh e n  s p e c ifc  r e q u i r e m e n ts  ar e  p r o vi d e d  i n  S e c ti o n s  2 1 . 5
o r  2 1 . 7 ,  th o s e  s p e c ifc  r e q u i r e m e n ts  s h a l l  ap p l y as  a p p l i c ab l e .
[ 5 5 : 8 . 1 ]

2 1 . 4 . 1 . 1    S to r ag e ,  u s e ,  an d  h an d l i n g  o f c r yo ge n i c  fu i d s  s h a l l
b e  i n  ac c o r d an c e  wi th  S e c ti o n s  2 1 . 1 ,  2 1 . 2 ,  a n d  2 1 . 4  as  a p p l i c a‐
b l e .  [ 5 5 : 8 . 1 . 1 ]

2 1 . 4 . 1 . 2    S to r ag e ,  u s e ,  an d  h a n d l i n g o f i n e r t c r yo ge n i c  fu i d s
s h a l l  b e  i n  ac c o r d an c e  wi th  C GA P - 1 8 ,  Standard for Bulk Inert
Gas Systems.  [ 5 5 : 8 . 1 . 2 ]

N 2 1 . 4 . 1 . 3    S to r ag e ,  u s e ,  a n d  h an d l i n g  o f i n e r t c r yo ge n i c  fu i d s  i n
m e d i c al  ga s  a p p l i c a ti o n s  s h al l  b e  i n  a c c o r d an c e  wi th  C h a p ‐
te r  1 7  o f N F PA 5 5  an d  AN S I / C GA M -1 ,  Standard for Medical Gas
Supply Systems at Health Care Facilities,  i n  ad d i ti o n  to  th e  p r o vi ‐
s i o n s  s ta te d  h e r e i n .  [ 5 5 : 8 . 1 . 3 ]

2 1 . 4 . 2 *  C o n tai n e rs  — D e s i gn ,  C o n s tr u c ti o n ,  an d  M ai n te n an c e .
 C o n ta i n e r s  e m p l o ye d  fo r  th e  s to r a ge  o r  u s e  o f c r yo g e n i c  fu i d s
s h a l l  b e  d e s i gn e d ,  fa b r i c ate d ,  te s te d ,  m ar ke d  ( i . e . ,  s tam p e d ) ,
an d  m a i n tai n e d  i n  ac c o r d an c e  wi th  th e  D e p a r tm e n t o f Tr an s ‐
p o r ta ti o n ( D O T )  r e g u l ati o n s ;  Tr a n s p o r t C an ad a’ s  ( T C )  Trans‐
portation of Dangerous Goods Regulations;  th e  AS M E  Boiler and
Pressure Vessel Code,  “ Ru l e s  fo r  th e  C o n s tr u c ti o n  o f U nfr e d  P r e s ‐
s u r e  Ve s s e l s ” ;  o r  r e g u l ati o n s  o f o th e r  ad m i n i s te r i n g  ag e n c i e s .
[ 5 5 : 8 . 2 ]

2 1 . 4 . 2 . 1  Ab o ve gro u n d  Tan k s .    Ab o ve g r o u n d  ta n ks  fo r  th e  s to r ‐
age  o f c r yo ge n i c  fu i d s  s h al l  b e  i n  ac c o r d an c e  wi th  2 1 . 4 . 2 . 1 .
[ 5 5 : 8 . 2 . 1 ]

2 1 . 4 . 2 . 1 . 1  C o n s tr u c ti o n  o f th e  I n n e r Ve s s e l .    T h e  i n n e r  ve s s e l
o f s to r ag e  ta n ks  i n  c r yo ge n i c  fu i d  s e r vi c e  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  S e c ti o n  VI I I ,  D i vi s i o n  1  o f th e
AS M E  Boiler and Pressure Vessel Code an d  s h al l  b e  va c u u m  j ac k‐
e te d  i n  a c c o r d an c e  wi th  2 1 . 4 . 2 . 1 . 2 .  [ 5 5 : 8 . 2 . 1 . 1 ]

2 1 . 4 . 2 . 1 . 2  C o n s tr u c ti o n  o f th e  Vac u u m  J ac k e t ( O u te r Ve s s e l ) .
[ 5 5 : 8 . 2 . 1 . 2 ]

2 1 . 4 . 2 . 1 . 2 . 1    T h e  va c u u m  j ac ke t u s e d  as  a n  o u te r  ve s s e l  fo r
s to r ag e  ta n ks  i n  c r yo g e n i c  fu i d  s e r vi c e  s h a l l  b e  o f we l d e d  s te e l
c o n s tr u c ti o n  d e s i gn e d  to  wi th s ta n d  th e  m ax i m u m  i n te r n a l  an d

e x te r n al  p r e s s u r e  to  wh i c h  i t wi l l  b e  s u b j e c te d  u n d e r  o p e r a ti n g
c o n d i ti o n s ,  i n c l u d i n g  e m e r ge n c y p r e s s u r e  r e l i e f o f th e  an n u l ar

s p ac e  b e twe e n  th e  i n n e r  an d  o u te r  ve s s e l .  [ 5 5 : 8 . 2 . 1 . 2 . 1 ]

2 1 . 4 . 2 . 1 . 2 . 2    T h e  j ac ke t s h al l  b e  d e s i g n e d  to  wi th s ta n d  a m i n i ‐
m u m  c o l l ap s i n g p r e s s u r e  d i ffe r e n ti al  o f 3 0  p s i  ( 2 0 7  kP a ) .

[ 5 5 : 8 . 2 . 1 . 2 . 2 ]

2 1 . 4 . 2 . 1 . 2 . 3  Vac u u m  L e ve l  M o n i to ri n g.    [ 5 5 : 8 . 2 . 1 . 2 . 3 ]

( A)    A c o n n e c ti o n  s h al l  b e  p r o vi d e d  o n  th e  e x te r i o r  o f th e
vac u u m  j ac ke t to  a l l o w m e a s u r e m e n t o f th e  p r e s s u r e  wi th i n  th e
a n n u l ar  s p a c e  b e twe e n  th e  i n n e r  an d  o u te r  ve s s e l .

[ 5 5 : 8 . 2 . 1 . 2 . 3 . 1 ]

( B )    T h e  c o n n e c ti o n  s h al l  b e  ftte d  wi th  a b e l l o ws - s e a l e d  o r
d i a p h r a gm -typ e  val ve  e q u i p p e d  wi th  a vac u u m  ga u g e  tu b e  th at

i s  s h i e l d e d  to  p r o te c t ag ai n s t d am ag e  fr o m  i m p ac t.
[ 5 5 : 8 . 2 . 1 . 2 . 3 . 2 ]

2 1 . 4 . 2 . 2  N o n s tan d ard  C o n tai n e rs .    [ 5 5 : 8 . 2 . 2 ]

2 1 . 4 . 2 . 2 . 1    C o n ta i n e r s ,  e q u i p m e n t,  a n d  d e vi c e s  th a t ar e  n o t i n
c o m p l i an c e  wi th  r e c o g n i z e d  s tan d ar d s  fo r  d e s i g n  a n d  c o n s tr u c ‐

ti o n  s h al l  b e  p e r m i tte d  i f 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  u p o n  p r e s e n ta ti o n  o f e vi d e n c e  th at th e y ar e
d e s i g n e d  an d  c o n s tr u c te d  fo r  s a fe  o p e r a ti o n .  [ 5 5 : 8 . 2 . 2 . 1 ]

2 1 . 4 . 2 . 2 . 2    T h e  fo l l o wi n g d ata s h al l  b e  s u b m i tte d  to  th e  a u th o r ‐
i ty h avi n g  j u r i s d i c ti o n  wi th  r e fe r e n c e  to  th e  d e vi ati o n  fro m  th e

c o d e  wi th  th e  ap p l i c ati o n  fo r  ap p r o va l :

( 1 ) Typ e  an d  u s e  o f c o n tai n e r,  e q u i p m e n t,  o r  d e vi c e
( 2 ) M ate r i a l  to  b e  s to r e d ,  u s e d ,  o r  tr a n s p o r te d
( 3 ) D e s c r i p ti o n  s h o wi n g d i m e n s i o n s  an d  m ate r i al s  u s e d  i n

c o n s tr u c ti o n
( 4 ) D e s i gn  p r e s s u r e ,  m ax i m u m  o p e r a ti n g p r e s s u r e ,  an d  te s t

p r e s s u r e
( 5 ) Typ e ,  s i z e ,  an d  s e tti n g o f p r e s s u r e -r e l i e f d e vi c e s
[ 5 5 : 8 . 2 . 2 . 2 ]

2 1 . 4 . 2 . 3  Fo u n d ati o n s  an d  S up p o r ts .    S ta ti o n ar y ta n ks  s h al l  b e
p r o vi d e d  wi th  c o n c r e te  o r  m as o n r y fo u n d ati o n s  o r  s tr u c tu r al

s te e l  s u p p o r ts  o n  fr m  c o n c r e te  o r  m as o n r y fo u n d a ti o n s ,  an d
2 1 . 4 . 2 . 3 . 1  th r o u g h  2 1 . 4 . 2 . 3 . 5  al s o  s h al l  ap p l y.  [ 5 5 : 8 . 2 . 3 ]

2 1 . 4 . 2 . 3 . 1  E x c e s s i ve  L o ad s .    S tati o n ar y tan ks  s h al l  b e  s u p p o r ‐
te d  to  p r e ve n t th e  c o n c e n tr ati o n  o f e x c e s s i ve  l o ad s  o n  th e

s u p p o r ti n g  p o r ti o n  o f th e  s h e l l .  [ 5 5 : 8 . 2 . 3 . 1 ]

2 1 . 4 . 2 . 3 . 2  E x p an s i o n  an d  C o n trac ti o n .    F o u n d a ti o n s  fo r  h o r i ‐
z o n ta l  c o n ta i n e r s  s h al l  b e  c o n s tr u c te d  to  a c c o m m o d ate  e x p an ‐

s i o n  a n d  c o n tr a c ti o n  o f th e  c o n tai n e r.  [ 5 5 : 8 . 2 . 3 . 2 ]

2 1 . 4 . 2 . 3 . 3  S u p p o r t o f An c i l l ar y E q u i p m e n t.    [ 5 5 : 8 . 2 . 3 . 3 ]

2 1 . 4 . 2 . 3 . 3 . 1 *    F o u n d ati o n s  s h al l  b e  p r o vi d e d  to  s u p p o r t th e
we i g h t o f vap o r i z e r s  a n d / o r  h e at e x c h a n ge r s .  [ 5 5 : 8 . 2 . 3 . 3 . 1 ]

2 1 . 4 . 2 . 3 . 3 . 2    F o u n d a ti o n s  s h al l  b e  d e s i g n e d  to  wi th s tan d  s o i l
an d  fr o s t c o n d i ti o n s  a s  we l l  as  th e  an ti c i p ate d  s e i s m i c ,  s n o w,
wi n d ,  an d  h yd r o s tati c  l o a d i n g u n d e r  o p e r ati n g  c o n d i ti o n s .

[ 5 5 : 8 . 2 . 3 . 3 . 2 ]

2 1 . 4 . 2 . 3 . 4  Te m p e ratu re  E ffe c ts .    Wh e r e  d r ai n ag e  s ys te m s ,
te r r ai n ,  o r  s u r fac e s  b e n e ath  s tati o n ar y tan ks  a r e  a r r an g e d  i n  a

m a n n e r  th at c a n  s u b j e c t s tati o n ar y ta n k fo u n d ati o n s  o r
s u p p o r ts  to  te m p e r atu r e s  b e l o w − 1 3 0 ° F  ( − 9 0 ° C ) ,  th e  fo u n d a‐

ti o n s  o r  s u p p o r ts  s h a l l  b e  c o n s tr u c te d  o f m a te r i al s  th at ar e
c a p a b l e  o f wi th s ta n d i n g  th e  l o w- te m p e r a tu r e  e ffe c ts  o f c r yo ‐
ge n i c  fu i d  s p i l l a ge .  [ 5 5 : 8 . 2 . 3 . 4 ]
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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  an d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

2 1 . 4 . 2 . 3 . 5  C o r ro s i o n  P ro te c ti o n .    P o r ti o n s  o f s ta ti o n ar y tan ks
i n  c o n tac t wi th  fo u n d ati o n s  o r  s ad d l e s  s h a l l  b e  p ai n te d  to
p r o te c t ag ai n s t c o r r o s i o n .  [ 5 5 : 8 . 2 . 3 . 5 ]

2 1 . 4 . 2 . 4  P re s s ure - Re l i e f D e vi c e s .    [ 5 5 : 8 . 2 . 4 ]

2 1 . 4 . 2 . 4 . 1  G e n e ral .    [ 5 5 : 8 . 2 . 4 . 1 ]

N 2 1 . 4 . 2 . 4 . 1 . 1    Wh e r e  a  b u l k ga s  s o u r c e  s ys te m  i s  c o n n e c te d  to
an  i n d o o r  c r yo g e n i c  fu i d  p i p i n g s ys te m  p r o te c te d  b y a p r e s ‐
s u r e  r e l i e f d e vi c e  th a t i s  d e s i g n e d  to  p r o te c t a ga i n s t e x c e e d i n g
th e  m ax i m u m  a l l o wab l e  wo r ki n g p r e s s u r e  o r  m ax i m u m  p r o c e s s
o p e r ati n g  p r e s s u r e ,  r e l e as e s  s h a l l  b e  d i r e c te d  to  a  s afe  l o c a ti o n
o u td o o r s  to  th e  o p e n  a i r.  [ 5 5 : 8 . 1 . 4 . 1 . 1 ]

2 1 . 4 . 2 . 4 . 1 . 2    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 o te c t
c o n tai n e r s  a n d  p i p i n g s ys te m s  c o n tai n i n g  c r yo ge n i c  fu i d s  fr o m
d am a ge  d u e  to  o ve r p r e s s u r e .  [ 5 5 : 8 . 2 . 4 . 1 . 2 ]

2 1 . 4 . 2 . 4 . 1 . 3    P r e s s u r e -r e l i e f d e vi c e s  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 GA S -1 . 1 ,  Pressure Relief Device Standards —
Part 1  — Cylinders for Compressed Gases,  an d  C GA S -1 . 2 ,  Pressure
Relief Device Standards — Part 2 — Cargo and Portable Tanks for
Compressed Gases,  fo r  p o r tab l e  tan ks ;  an d  C GA S - 1 . 3 ,  Pressure
Relief Device Standards — Part 3 — Stationary Storage Containers for
Compressed Gases,  fo r  s tati o n a r y ta n ks .  [ 5 5 : 8 . 2 . 4 . 1 . 3 ]

2 1 . 4 . 2 . 4 . 2  C o n tai n e rs  O p e n  to  th e  Atm o s p h e re .    P o r tab l e
c o n tai n e r s  th at ar e  o p e n  to  th e  atm o s p h e r e  an d  ar e  d e s i g n e d
to  c o n tai n  c r yo g e n i c  fu i d s  a t atm o s p h e r i c  p r e s 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  e q u i p p e d  wi th  p r e s s u r e -r e l i e f d e vi c e s .
[ 5 5 : 8 . 2 . 4 . 2 ]

2 1 . 4 . 2 . 4 . 3  E q u i p m e n t O th e r th an  C o n tai n e rs .    H e at e x c h a n g‐
e r s ,  vap o r i z e r s ,  i n s u l ati o n  c as i n gs  s u r r o u n d i n g  c o n tai n e r s ,
ve s s e l s ,  a n d  c o ax i a l  p i p i n g  s ys te m s  i n  wh i c h  l i q u efe d  c r yo g e n i c
fu i d s  c o u l d  b e  tr a p p e d  d u e  to  l e akag e  fr o m  th e  p r i m ar y
c o n tai n e r  s h al l  b e  p r o vi d e d  wi th  a  p r e s s u r e  r e l i e f d e vi c e .
[ 5 5 : 8 . 2 . 4 . 3 ]

2 1 . 4 . 2 . 4 . 4  S i z i n g.    [ 5 5 : 8 . 2 . 4 . 4 ]

2 1 . 4 . 2 . 4 . 4 . 1    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  s i z e d  i n  ac c o r d ‐
an c e  wi th  th e  s p e c ifc a ti o n s  to  wh i c h  th e  c o n tai n e r  was  fa b r i c a‐
te d .  [ 5 5 : 8 . 2 . 4 . 4 . 1 ]

2 1 . 4 . 2 . 4 . 4 . 2    T h e  p r e s s u r e  r e l i e f d e vi c e  s h a l l  h ave  th e  c ap ac i ty
to  p r e ve n t th e  m ax i m u m  d e s i g n  p r e s s u r e  o f th e  c o n ta i n e r  o r
s ys te m  fr o m  b e i n g  e x c e e d e d .  [ 5 5 : 8 . 2 . 4 . 4 . 2 ]

2 1 . 4 . 2 . 4 . 5  Ac c e s s i b i l i ty.    P r e s s u r e  r e l i e f d e vi c e s  s h al l  b e  l o c a te d
s u c h  th a t th e y a r e  ac c e s s i b l e  fo r  i n s p e c ti o n  an d  r e p ai r.
[ 5 5 : 8 . 2 . 4 . 5 ]

2 1 . 4 . 2 . 4 . 5 . 1 *    AS M E  p r e s s u r e  r e l i e f val ve s  s h a l l  b e  s e a l e d  to
p r e ve n t a d j u s ti n g  th e  s e t p r e s s u r e  b y o th e r  th a n  au th o r i z e d
p e r s o n n e l .  [ 5 5 : 8 . 2 . 4 . 5 . 1 ]

2 1 . 4 . 2 . 4 . 5 . 2    N o n -AS M E  p r e s s u r e  r e l i e f va l ve s  s h a l l  n o t b e  fe l d
ad j u s te d .  [ 5 5 : 8 . 2 . 4 . 5 . 2 ]

2 1 . 4 . 2 . 4 . 6  Ar ran ge m e n t.    [ 5 5 : 8 . 2 . 4 . 6 ]

2 1 . 4 . 2 . 4 . 6 . 1  P re s s u re  Re l i e f D e vi c e s .    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  ar r a n ge d  to  d i s c h a r ge  u n o b s tr u c te d  to  th e  o p e n  ai r  i n
s u c h  a m a n n e r  as  to  p r e ve n t i m p i n g e m e n t o f e s c ap i n g ga s  o n
p e r s o n n e l ,  c o n ta i n e r s ,  e q u i p m e n t,  a n d  ad j a c e n t s tr u c tu r e s  o r
i ts  e n tr an c e  i n to  e n c l o s e d  s p ac e s .  [ 5 5 : 8 . 2 . 4 . 6 . 1 ]

2 1 . 4 . 2 . 4 . 6 . 2  P o r tab l e  C o n tai n e rs  wi th  Vo l u m e  L e s s  th an  2  ft3

( 0 . 0 5 7  m 3 ) .    [ 5 5 : 8 . 2 . 4 . 6 . 2 ]

( A)    T h e  a r r an g e m e n t o f th e  d i s c h ar g e  fr o m  p r e s s u r e  r e l i e f
d e vi c e s  fr o m  D O T-s p e c ife d  c o n ta i n e r s  wi th  an  i n te r n a l  wa te r
vo l u m e  o f 2 . 0  ft3  ( 0 . 0 5 7  m 3 )  o r  l e s s  s h al l  b e  i n c o r p o r ate d  i n  th e

d e s i g n  o f th e  c o n ta i n e r.  [ 5 5 : 8 . 2 . 4 . 6 . 2 . 1 ]

( B )    Ad d i ti o n al  s afe gu ar d s  r e ga r d i n g  p l ac e m e n t o r  ar r a n ge ‐
m e n t s h a l l  n o t b e  r e q u i r e d .  [ 5 5 : 8 . 2 . 4 . 6 . 2 . 2 ]

2 1 . 4 . 2 . 4 . 7  S h uto ffs  B e twe e n  P re s s u re  Re l i e f D e vi c e s  an d
C o n tai n e rs .    [ 5 5 : 8 . 2 . 5 . 7 ]

2 1 . 4 . 2 . 4 . 7 . 1  G e n e ral .    S h u to ff val ve s  i n s tal l e d  b e twe e n  p r e s ‐
s u r e  r e l i e f d e vi c e s  an d  c o n ta i n e r s  s h al l  b e  i n  ac c o r d an c e  wi th

2 1 . 4 . 2 . 4 . 7 .  [ 5 5 : 8 . 2 . 5 . 7 . 1 ]

2 1 . 4 . 2 . 4 . 7 . 2  L o c ati o n .    S h u to ff val ve s  s h al l  n o t b e  i n s tal l e d
b e twe e n  p r e s s u r e  r e l i e f d e vi c e s  an d  c o n ta i n e r s  u n l e s s  th e  va l ve s

o r  th e i r  u s e  m e e t 2 1 . 4 . 2 . 4 . 7 . 2 ( A)  o r  2 1 . 4 . 2 . 4 . 7 . 2 ( B ) .
[ 5 5 : 8 . 2 . 5 . 7 . 2 ]

( A)  S e c u ri ty.    S h u to ff val ve s  s h al l  b e  l o c ke d  i n  th e  o p e n  p o s i ‐
ti o n ,  an d  th e i r  u s e  s h a l l  b e  l i m i te d  to  s e r vi c e -r e l ate d  wo r k

p e r fo r m e d  b y th e  s u p p l i e r  u n d e r  th e  r e q u i r e m e n ts  o f th e
AS M E  Boiler and Pressure Vessel Code.  [ 5 5 : 8 . 2 . 4 . 7 . 2 . 1 ]

( B )  M u l ti p l e  P re s s u re  Re l i e f D e vi c e s .    S h u to ff val ve s  c o n tr o l ‐
l i n g  m u l ti p l e  p r e s s u r e  r e l i e f d e vi c e s  o n  a  c o n tai n e r  s h al l  b e
i n s ta l l e d  s o  th at e i th e r  th e  typ e  o f val ve  i n s tal l e d  o r  th e

ar r an g e m e n t p r o vi d e s  th e  fu l l  r e q u i r e d  fo w th r o u g h  th e  m i n i ‐
m u m  n u m b e r  o f r e q u i r e d  r e l i e f d e vi c e s  a t al l  ti m e s .
[ 5 5 : 8 . 2 . 4 . 7 . 2 . 2 ]

2 1 . 4 . 2 . 4 . 8  Te m p e ratu re  L i m i ts .    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
n o t b e  s u b j e c te d  to  c r yo ge n i c  fu i d  te m p e r a tu r e s  e x c e p t wh e n

o p e r ati n g .  [ 5 5 : 8 . 2 . 4 . 8 ]

2 1 . 4 . 3  P re s s u re  Re l i e f Ve n t P i p i n g.    [ 5 5 : 8 . 3 ]

2 1 . 4 . 3 . 1  G e n e ral .    P r e s s u r e  r e l i e f ve n t p i p i n g s ys te m s  s h a l l  b e
c o n s tr u c te d  a n d  ar r a n ge d  to  d i r e c t th e  fo w o f g as  to  a s afe

l o c a ti o n  a n d  i n  a c c o r d a n c e  wi th  2 1 . 4 . 3 .  [ 5 5 : 8 . 3 . 1 ]

2 1 . 4 . 3 . 2  S i z i n g.    P r e s s u r e  re l i e f d e vi c e  ve n t p i p i n g  s h al l  h ave  a
c r o s s -s e c ti o n a l  ar e a n o t l e s s  th an  th at o f th e  p r e s s u r e  r e l i e f
d e vi c e  ve n t o p e n i n g  an d  s h al l  b e  ar r a n ge d  s o  a s  n o t to  r e s tr i c t

th e  fo w o f e s c a p i n g  ga s .  [ 5 5 : 8 . 3 . 2 ]

2 1 . 4 . 3 . 3  Ar ran ge m e n t.    P r e s s u r e  r e l i e f d e vi c e  ve n t p i p i n g  an d
d r ai n s  i n  ve n t l i n e s  s h a l l  b e  ar r an g e d  s o  th at e s c a p i n g  ga s

d i s c h ar g e s  u n o b s tr u c te d  to  th e  o p e n  a i r  an d  d o e s  n o t i m p i n g e
o n  p e r s o n n e l ,  c o n tai n e r s ,  e q u i p m e n t,  an d  ad j ac e n t s tr u c tu r e s

o r  e n te r  e n c l o s e d  s p ac e s .  [ 5 5 : 8 . 3 . 3 ]

2 1 . 4 . 3 . 4  I n s tal l ati o n .    P r e s s u r e  r e l i e f d e vi c e  ve n t l i n e s  s h al l  b e
i n s ta l l e d  i n  a m an n e r  th at e x c l u d e s  o r  r e m o ve s  m o i s tu r e  an d

c o n d e n s a ti o n  to  p r e ve n t m al fu n c ti o n  o f th e  p r e s s u r e -r e l i e f
d e vi c e  d u e  to  fr e e z i n g o r  i c e  ac c u m u l ati o n .  [ 5 5 : 8 . 3 . 4 ]

2 1 . 4 . 3 . 5  O ve rfl l i n g.    C o n tr o l s  s h al l  b e  p r o vi d e d  to  p r e ve n t
o ve rfl l i n g  o f s tati o n a r y c o n tai n e r s .  [ 5 5 : 8 . 3 . 5 ]

2 1 . 4 . 4  M ark i n g.    [ 5 5 : 8 . 4 ]

2 1 . 4 . 4 . 1  G e n e ral .    C r yo g e n i c  c o n tai n e r s  a n d  s ys te m s  s h a l l  b e
m a r ke d  i n  ac c o r d an c e  wi th  n a ti o n a l l y r e c o g n i z e d  s tan d ar d s

an d  i n  a c c o r d an c e  wi th  2 1 . 4 . 4 .  [ 5 5 : 8 . 4 . 1 ]

2 1 . 4 . 4 . 1 . 1  P o r tab l e  C o n tai n e rs .    [ 5 5 : 8 . 4 . 1 . 1 ]



H AZ ARD O U S  M AT E RI AL S  C O D E4 0 0 - 1 0 2

2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  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 1 . 4 . 4 . 1 . 1 . 1    P o r ta b l e  c r yo g e n i c  c o n tai n e r s  s h al l  b e  m ar ke d  i n
ac c o r d an c e  wi th  C GA C -7 ,  Guide to Classifcation and Labeling of
Compressed Gases.  [ 5 5 : 8 . 4 . 1 . 1 . 1 ]

2 1 . 4 . 4 . 1 . 1 . 2 *    Al l  D O T-4 L / T C -4 L M  l i q u i d  c yl i n d e r s  s h a l l  h ave
p r o d u c t i d e n tifc ati o n  vi s i b l e  fr o m  al l  d i r e c ti o n s  wi th  m i n i m u m
2  i n .  ( 5 1  m m )  h i g h  l e tte r s .  [ 5 5 : 8 . 4 . 1 . 1 . 2 ]

2 1 . 4 . 4 . 1 . 2  S tati o n ar y Tan ks .    S tati o n ar y tan ks  s h al l  b e  m a r ke d
i n  ac c o r d an c e  wi th  N F PA 7 0 4 .  [ 5 5 : 8 . 4 . 1 . 2 ]

2 1 . 4 . 4 . 1 . 3  I d e n tifc ati o n  S i gn s .    Vi s i b l e  h a z a r d  i d e n tifc a ti o n
s i gn 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 7 0 4  at e n tr an ‐
c e s  to  b u i l d i n gs  o r  a r e as  i n  wh i c h  c r yo ge n i c  fu i d s  ar e  s to r e d ,
h an d l e d ,  o r  u s e d .  [ 5 5 : 8 . 4 . 1 . 3 ]

2 1 . 4 . 4 . 2  I d e n tifc ati o n  o f C o n te n ts .    S tati o n ar y c o n tai n e r s
s h a l l  b e  p l ac ar d e d  wi th  th e  i d e n ti ty o f th e i r  c o n te n ts  to  i n d i c ate
th e  n am e  o f th e  m a te r i al  c o n tai n e d .  [ 5 5 : 8 . 4 . 2 ]

2 1 . 4 . 4 . 3  C o n tai n e r S p e c ifc ati o n .    S tati o n ar y c o n tai n e r s  s h a l l
b e  m a r ke d  wi th  th e  m a n u fac tu r i n g  s p e c ifc a ti o n  a n d  m a x i m u m
al l o wab l e  wo r ki n g  p r e s s u r e  o n  a p e r m an e n t n am e p l ate .
[ 5 5 : 8 . 4 . 3 ]

2 1 . 4 . 4 . 3 . 1    T h e  n am e p l ate  s h a l l  b e  i n s tal l e d  o n  th e  c o n tai n e r
i n  an  ac c e s s i b l e  l o c ati o n .  [ 5 5 : 8 . 4 . 3 . 1 ]

2 1 . 4 . 4 . 3 . 2    T h e  n am e p l ate  s h a l l  b e  m a r ke d  i n  a c c o r d a n c e  wi th
n a ti o n al l y r e c o gn i z e d  s tan d ar d s .  [ 5 5 : 8 . 4 . 3 . 2 ]

2 1 . 4 . 4 . 4  I d e n tifc ati o n  o f C o n tai n e r C o n n e c ti o n s .    [ 5 5 : 8 . 4 . 4 ]

Δ 2 1 . 4 . 4 . 4 . 1    C o n ta i n e r  i n l e t an d  o u tl e t c o n n e c ti o n s ,  l i q u i d -l e ve l
l i m i t c o n tr o l s ,  va l ve s ,  an d  p r e s s u r e  ga u g e s  s h al l  b e  i d e n tife d
u s i n g  o n e  o f th e  m e th o d s  p r e s c r i b e d  b y 2 1 . 4 . 4 . 4 . 1 . 1  an d
2 1 . 4 . 4 . 4 . 1 . 2 .  [ 5 5 : 8 . 4 . 4 . 1 ]

N 2 1 . 4 . 4 . 4 . 1 . 1    T h e y s h a l l  b e  m ar ke d  wi th  a  p e r m a n e n t ta g o r
l ab e l  i d e n ti fyi n g th e i r  fu n c ti o n .  [ 5 5 : 8 . 4 . 4 . 1 . 1 ]

N 2 1 . 4 . 4 . 4 . 1 . 2    T h e y s h al l  b e  i d e n tife d  b y a  s c h e m ati c  d r awi n g
th at i n d i c ate s  th e i r  fu n c ti o n  an d  d e s i g n ate s  wh e th e r  th e y ar e
c o n n e c te d  to  th e  vap o r  o r  l i q u i d  s p a c e  o f th e  c o n tai n e r.
[ 5 5 : 8 . 4 . 4 . 1 . 2 ]

2 1 . 4 . 4 . 4 . 2    Wh e n  a s c h e m ati c  d r awi n g i s  p r o vi d e d ,  i t s h a l l  b e
atta c h e d  to  th e  c o n ta i n e r  an d  m ai n ta i n e d  i n  a  l e g i b l e  c o n d i ‐
ti o n .  [ 5 5 : 8 . 4 . 4 . 1 . 2 . 1 ]

2 1 . 4 . 4 . 5  I d e n tifc ati o n  o f P i p i n g S ys te m s .    P i p i n g s ys te m s  s h a l l
b e  i d e n tife d  i n  ac c o r d an c e  wi th  AS M E  A1 3 . 1 ,  Scheme for the
Identifcation of Piping Systems.  [ 5 5 : 8 . 4 . 5 ]

2 1 . 4 . 4 . 6  I d e n tifc ati o n  o f E m e rge n c y S h uto ff Val ve s .    E m e r ‐
ge n c y s h u to ff val ve s  o n  s tati o n ar y c o n ta i n e r s  s h al l  b e  i d e n tife d ,
vi s i b l e ,  an d  i n d i c a te d  b y m e a n s  o f a s i g n .  [ 5 5 : 8 . 4 . 6 ]

•
2 1 . 4 . 5  S e c u ri ty.    [ 5 5 : 8 . 5 ]

2 1 . 4 . 5 . 1  G e n e ral .    C r yo g e n i c  c o n tai n e r s  a n d  s ys te m s  s h a l l  b e
s e c u r e d  ag ai n s t a c c i d e n tal  d i s l o d ge m e n t an d  a ga i n s t ac c e s s  b y
u n au th o r i z e d  p e r s o n n e l  i n  ac c o r d an c e  wi th  2 1 . 4 . 5 .  [ 5 5 : 8 . 5 . 1 ]

2 1 . 4 . 5 . 2 *  S e c u ri ty o f Are as .    Ar e as  u s e d  fo r  th e  s to r a ge  o f
c o n tai n e r s  an d  s ys te m s  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.  [ 5 5 : 8 . 5 . 2 ]

2 1 . 4 . 5 . 3  S e c uri n g o f C o n tai n e rs .    S tati o n a r y c o n tai n e r s  s h a l l
b e  s e c u r e d  to  fo u n d ati o n s  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 .  [ 5 5 : 8 . 5 . 3 ]

2 1 . 4 . 5 . 3 . 1    P o r ta b l e  c o n tai n e r s  s u b j e c t to  s h i fti n g o r  u p s e t s h a l l
b e  s e c u r e d .  [ 5 5 : 8 . 5 . 3 . 1 ]

2 1 . 4 . 5 . 3 . 2    N e s ti n g  s h a l l  b e  p e r m i tte d  as  a  m e an s  o f s e c u r i n g
p o r ta b l e  c o n tai n e r s .  [ 5 5 : 8 . 5 . 3 . 2 ]

2 1 . 4 . 5 . 4  S e c u ri n g o f Vap o ri z e rs .    Vap o r i z e r s ,  h e at e x c h an g e r s ,
an d  s i m i l ar  e q u i p m e n t s h al l  b e  s e c u r e d  to  fo u n d a ti o n s ,  an d
th e i r  c o n n e c ti n g  p i p i n g 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  to

p r o vi d e  fo r  th e  e ffe c ts  o f e x p an s i o n  a n d  c o n tr ac ti o n  d u e  to
te m p e r a tu r e  c h a n ge s .  [ 5 5 : 8 . 5 . 4 ]

2 1 . 4 . 5 . 5  P h ys i c al  P ro te c ti o n .    C o n ta i n e r s ,  p i p i n g ,  va l ve s ,
p r e s s u r e -r e l i e f d e vi c e s ,  r e gu l ati n g  e q u i p m e n t,  a n d  o th e r  ap p u r ‐
te n a n c e s  s h a l l  b e  p r o te c te d  a ga i n s t p h ys i c al  d a m a ge  an d

tam p e r i n g .  [ 5 5 : 8 . 5 . 5 ]

2 1 . 4 . 6  S e p arati o n  fro m  H az ard o us  C o n d i ti o n s .    [ 5 5 : 8 . 6 ]

2 1 . 4 . 6 . 1  G e n e ral .    C r yo ge n i c  c o n ta i n e r s  an d  s ys te m s  i n  s to r ag e
o r  u s e  s h a l l  b e  s e p ar ate d  fr o m  m a te r i al s  an d  c o n d i ti o n s  th a t

p r e s e n t e x p o s u r e  h a z a r d s  to  o r  fr o m  e ac h  o th e r  i n  a c c o r d a n c e
wi th  2 1 . 4 . 6 .  [ 5 5 : 8 . 6 . 1 ]

2 1 . 4 . 6 . 2 *  S tati o n ar y C r yo ge n i c  C o n tai n e rs .    S tati o n ar y
c o n tai n e r s  l o c a te d  o u td o o r s  s h a l l  b e  s e p a r ate d  fr o m  e x p o s u r e

h a z a r d s  i n  a c c o r d a n c e  wi th  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
i n d i c ate d  i n  Tab l e  2 1 . 4 . 6 . 2 .  [ 5 5 : 8 . 6 . 2 ]

2 1 . 4 . 6 . 2 . 1  Fi re  B ar ri e rs .    A 2 -h o u r  fr e  b ar r i e r  wa l l  s h a l l  b e
p e r m i tte d  i n  l i e u  o f th e  d i s ta n c e s  s p e c ife d  b y Tab l e  2 1 . 4 . 6 . 2 ,
fo r  i te m s  1 ,  4 ,  7 ,  8 ,  a n d  9 ,  wh e n  i n  a c c o r d a n c e  wi th  th e  p r o vi ‐

s i o n s  o f 2 1 . 4 . 6 . 2 . 1 . 1  th r o u g h  2 1 . 4 . 6 . 2 . 1 . 4 .  [ 5 5 : 8 . 6 . 2 . 1 ]

2 1 . 4 . 6 . 2 . 1 . 1    T h e  fr e  b a r r i e r  wa l l  s h al l  b e  wi th o u t o p e n i n g s  o r
p e n e tr a ti o n s  wi th  th e  e x c e p ti o n  o f 2 1 . 4 . 6 . 2 . 1 . 2 .  [ 5 5 : 8 . 6 . 2 . 1 . 1 ]

2 1 . 4 . 6 . 2 . 1 . 2    P e n e tr ati o n s  o f th e  fr e  b a r r i e r  wa l l  b y c o n d u i t o r
p i p i n g  s h a l l  b e  p e r m i tte d  p r o vi d e d  th at th e  p e n e tr a ti o n  i s

p r o te c te d  wi th  a fr e  s to p  s ys te m  i n  ac c o r d a n c e  wi th  th e  b u i l d ‐
i n g  c o d e .  [ 5 5 : 8 . 6 . 2 . 1 . 1 . 1 ]

2 1 . 4 . 6 . 2 . 1 . 3    T h e  fr e  b ar r i e r  wal l  s h a l l  b e  e i th e r  an  i n d e p e n d ‐
e n t s tr u c tu r e  o r  th e  e x te r i o r  wal l  o f th e  b u i l d i n g  a d j ac e n t to

th e  s to r ag e  s ys te m .  [ 5 5 : 8 . 6 . 2 . 1 . 2 ]

Δ Tab l e  2 1 . 4 . 6 . 2  M i n i m u m  S e p arati o n  D i s tan c e  B e twe e n
S tati o n ar y C r yo ge n i c  C o n tai n e rs  an d  E x p o s ure s

 M i n i m u m  D i s tan c e

E x p o s u re ft m

( 1 )  B u i l d i n g s ,  r e g ar d l e s s  o f 
c o n s tr u c ti o n  typ e

1 0 . 3

( 2 )  Wa l l  o p e n i n g s 1 0 . 3
( 3 )  Ai r  i n ta ke s 1 0 3 . 1
( 4 )  P r o p e r ty l i n e s 5 1 . 5
( 5 )  P l ac e s  o f p u b l i c  as s e m b l y 

( as s e m b l y o c c u p a n c i e s )
5 0 1 5

( 6 )  N o n am b u l ato r y p ati e n t ar e as 5 0 1 5
( 7 )  C o m b u s ti b l e  m ate r i a l s ,  s u c h  a s  

p ap e r,  l e ave s ,  we e d s ,  d r y g r as s ,  o r  
d e b r i s

1 5 4 . 5

( 8 )  I n c o m p ati b l e  h a z a r d o u s  m ate r i al s 2 0 6 . 1
( 9 )  B u i l d i n g  e x i ts 1 0 3 . 1

[ 5 5 : Ta b l e  8 . 6 . 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  an d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

2 1 . 4 . 6 . 2 . 1 . 4    T h e  fr e  b a r r i e r  wal l  s h al l  b e  l o c ate d  n o t l e s s  th an
5  ft ( 1 . 5  m )  fr o m  an y e x p o s u r e .  [ 5 5 : 8 . 6 . 2 . 1 . 3 ]

2 1 . 4 . 6 . 2 . 1 . 5    T h e  fr e  b ar r i e r  wa l l  s h al l  n o t h ave  m o r e  th an  two
s i d e s  a t 9 0  d e g r e e  ( 1 . 5 7  r ad )  d i r e c ti o n s ,  o r  n o t m o r e  th an  th r e e
s i d e s  wi th  c o n n e c ti n g  an g l e s  o f 1 3 5  d e gr e e s  ( 2 . 3 6  r ad ) .
[ 5 5 : 8 . 6 . 2 . 1 . 4 ]

( A)    T h e  c o n n e c ti n g  an g l e s  b e twe e n  fr e  b ar r i e r  wal l s  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  l e s s  th an  1 3 5  d e g r e e s  ( 2 . 3 6  r a d )  fo r
i n s ta l l a ti o n s  c o n s i s ti n g  o f th r e e  wal l s  wh e n  i n  ac c o r d an c e  wi th
8 . 1 2 . 2 . 7 . 2  o f N F PA 5 5 .  [ 5 5 : 8 . 6 . 2 . 1 . 4 . 1 ]

2 1 . 4 . 6 . 2 . 1 . 6    Wh e r e  th e  r e q u i r e m e n t o f 2 1 . 4 . 6 . 2 . 1 . 5  i s  m e t,  th e
b u l k s ys te m  s h al l  b e  a m i n i m u m  d i s tan c e  o f 1  ft ( 0 . 3  m )  fr o m
th e  fr e  b ar r i e r  wa l l .  [ 5 5 : 8 . 6 . 2 . 1 . 5 ]

2 1 . 4 . 6 . 2 . 2  P o i n t- o f- Fi l l  C o n n e c ti o n s .    P o i n t-o f-fl l  c o n n e c ti o n s
p o i n ts  s e r vi n g  s tati o n ar y c o n ta i n e r s  fl l e d  b y m o b i l e  tr an s p o r t
e q u i p m e n t s h al l  n o t b e  p o s i ti o n e d  c l o s e r  to  e x p o s u r e s  th a n  th e
m i n i m u m  d i s ta n c e s  i n  Tab l e  2 1 . 4 . 6 . 2 .  [ 5 5 : 8 . 6 . 2 . 2 ]

2 1 . 4 . 6 . 2 . 3  S u r fac e s  B e n e ath  C o n tai n e rs .    T h e  s u r fac e  o f th e
ar e a o n  wh i c h  s ta ti o n ar y c o n ta i n e r s  ar e  p l ac e d ,  i n c l u d i n g th e
s u r fac e  o f th e  ar e a l o c ate d  b e l o w th e  p o i n t a t wh i c h  c o n n e c ‐
ti o n s  a r e  m a d e  fo r  th e  p u r p o s e  o f fl l i n g  s u c h  c o n tai n e r s ,  s h a l l
b e  c o m p ati b l e  wi th  th e  fu i d  i n  th e  c o n ta i n e r.  [ 5 5 : 8 . 6 . 2 . 4 ]

2 1 . 4 . 6 . 3  P o r tab l e  C r yo ge n i c  C o n tai n e rs .    P o r ta b l e  c o n tai n e r s
u s e d  fo r  c r yo ge n i c  fu i d s  l o c ate d  o u td o o r s  s h al l  b e  s e p ar a te d
fr o m  e x p o s u r e  h az ar d s  i n  a c c o r d a n c e  wi th  Tab l e  2 1 . 4 . 6 . 3 .
[ 5 5 : 8 . 6 . 3 ]

2 1 . 4 . 6 . 3 . 1    N o n - b u l k p o r ta b l e  c o n tai n e r s  o f l i q u efe d  h yd r o g e n
s h a l l  b e  s e p ar ate d  fr o m  e x p o s u r e  h az ar d s  i n  ac c o r d an c e  wi th
Ta b l e  2 1 . 4 . 6 . 3 . 1 .  [ 5 5 : 8 . 6 . 3 . 1 ]

2 1 . 4 . 6 . 3 . 2  Fi re  B ar ri e rs .    A 2 -h o u r  fr e  b ar r i e r  wa l l  s h a l l  b e
p e r m i tte d  i n  l i e u  o f th e  d i s ta n c e s  s p e c ife d  b y Ta b l e  2 1 . 4 . 6 . 3
wh e n  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 2 1 . 4 . 6 . 3 . 2 . 1  th r o u g h
2 1 . 4 . 6 . 3 . 2 . 4 .  [ 5 5 : 8 . 6 . 3 . 2 ]

2 1 . 4 . 6 . 3 . 2 . 1    T h e  fr e  b a r r i e r  wa l l  s h al l  b e  wi th o u t o p e n i n g s  o r
p e n e tr a ti o n s  wi th  th e  e x c e p ti o n  o f 2 1 . 4 . 6 . 3 . 2 . 2 .  [ 5 5 : 8 . 6 . 3 . 2 . 1 ]

2 1 . 4 . 6 . 3 . 2 . 2    P e n e tr ati o n s  o f th e  fr e  b a r r i e r  wa l l  b y c o n d u i t o r
p i p i n g  s h a l l  b e  p e r m i tte d  p r o vi d e d  th at th e  p e n e tr a ti o n  i s

p r o te c te d  wi th  a  fr e s to p  s ys te m  i n  ac c o r d a n c e  wi th  th e  b u i l d ‐
i n g  c o d e .  [ 5 5 : 8 . 6 . 3 . 2 . 1 . 1 ]

2 1 . 4 . 6 . 3 . 2 . 3    T h e  fr e  b ar r i e r  wal l  s h a l l  b e  e i th e r  an  i n d e p e n d ‐
e n t s tr u c tu r e  o r  th e  e x te r i o r  wal l  o f th e  b u i l d i n g  a d j ac e n t to

th e  s to r ag e  s ys te m .  [ 5 5 : 8 . 6 . 3 . 2 . 2 ]

2 1 . 4 . 6 . 3 . 2 . 4    T h e  fr e  b ar r i e r  wa l l  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 )  fr o m  an y e x p o s u r e .  [ 5 5 : 8 . 6 . 3 . 2 . 3 ]

2 1 . 4 . 6 . 3 . 2 . 5    T h e  fr e  b ar r i e r  wa l l  s h al l  n o t h ave  m o r e  th an  two
s i d e s  at a p p r o x i m a te l y 9 0  d e g r e e  ( 1 . 5 7  r a d )  d i r e c ti o n s ,  o r  n o t

m o r e  th an  th r e e  s i d e s  wi th  c o n n e c ti n g  a n gl e s  o f ap p r o x i m a te l y
1 3 5  d e gr e e s  ( 2 . 3 6  r a d ) .  [ 5 5 : 8 . 6 . 3 . 2 . 4 ]

2 1 . 4 . 7  E l e c tri c al  Wi ri n g an d  E q u i p m e n t.    [ 5 5 : 8 . 7 ]

2 1 . 4 . 7 . 1  G e n e ral .    E l e c tr i c al  wi r i n g  an d  e q u i p m e n t s h al l  b e  i n
ac c o r d an c e  wi th  NFPA 70 an d  N F PA 7 9 ,  as  a p p l i c ab l e ,  an d
2 1 . 4 . 7 .  [ 5 5 : 8 . 7 . 1 ]

2 1 . 4 . 7 . 2  L o c ati o n .    C o n ta i n e r s  an d  s ys te m s  s h a l l  n o t b e  l o c a‐
te d  wh e r e  th e y c o u l d  b e c o m e  p ar t o f a n  e l e c tr i c al  c i r c u i t.

[ 5 5 : 8 . 7 . 2 ]

Δ Tab l e  2 1 . 4 . 6 . 3  M i n i m u m  S e p arati o n  D i s tan c e  B e twe e n
P o r tab l e  C r yo ge n i c  C o n tai n e rs  an d  E x p o s u re s

 M i n i m u m  D i s tan c e

E x p o s u re ft m

B u i l d i n g e x i ts 1 0 3 . 1
Wal l  o p e n i n g s 1 0 . 3
Ai r  i n ta ke s 1 0 3 . 1
P r o p e r ty l i n e s 5 1 . 5
Ro o m  o r  ar e a  e x i ts 3 0 . 9
C o m b u s ti b l e  m a te r i al s ,  s u c h  as  p ap e r,  

l e ave s ,  we e d s ,  d r y gr a s s ,  o r  d e b r i s
1 5 4 . 5

I n c o m p ati b l e  h a z a r d o u s  m ate r i a l s 2 0 6 . 1

[ 5 5 : Ta b l e  8 . 6 . 3 ]

Δ Tab l e  2 1 . 4 . 6 . 3 . 1  D i s tan c e  to  E x p o s u re s  fo r N o n - B u l k L i q u efe d  H yd ro ge n  ( L H 2 )

M axi m u m
Am o u n t p e r

S to rage  Are a
( gal )

M i n i m u m
D i s tan c e  B e twe e n

S to rage  Are as  ( ft)

M i n i m um
D i s tan c e  to  L o t

L i n e s  o f
P ro p e r ty T h at

C an  B e  B ui l t
U p o n  ( ft)

M i n i m um
D i s tan c e  to

P u b l i c  S tre e ts ,
P u b l i c  Al l e ys  o r

P u b l i c  Ways  ( ft)

M i n i m u m  D i s tan c e  to  B ui l d i n gs  o n  th e  S am e
P ro p e r ty

L e s s  th an
2 - H o u r

C o n s tr uc ti o n
2 - H o u r

C o n s tr u c ti o n
4 - H o u r

C o n s tr u c ti o n

0 –3 9 . 7 5 5 5 5 0 0
3 9 . 8 –1 8 6 . 9 1 0 1 0 1 0 1 0 5 0

1 8 7 –4 4 8 . 7 1 0 1 5 1 5 2 0 5 0
4 4 8 . 8 –7 4 7 . 8 1 0 2 0 2 0 2 0 5

> 7 4 7 . 8 2 0 2 5 2 5 2 0 5 0

F o r  S I  u n i ts :  1  ft =  3 0 5  m m .
N o te s :
( 1 )  F o r  r e q u i r e m e n ts  o n  m i n i m u m  d i s ta n c e  to  a i r  i n ta ke s ,  s e e  2 1 . 3 . 6 . 2 . 3 .
( 2 )  F o r  r e q u i r e m e n ts  o n  m i n i m u m  d i s ta n c e  to  b u i l d i n g  o p e n i n g s  i n c l u d i n g  e x i ts ,  s e e  2 1 . 3 . 6 . 2 . 4 .
( 3 )  Wh e n  2 1 . 4 . 6 . 3 . 2  i s  u s e d  a s  a  m e a n s  o f d i s tan c e  r e d u c ti o n ,  th e  c o nfg u r ati o n  o f th e  fr e  b a r r i e r s  s h o u l d  b e  d e s i g n e d  to  a l l o w n a tu r a l  ve n ti l a ti o n  to
p r e ve n t th e  a c c u m u l a ti o n  o f h a z a r d o u s  g a s  c o n c e n tr a ti o n s .
[ 5 5 : Ta b l e  8 . 6 . 3 . 1 ]
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  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 1 . 4 . 7 . 3  E l e c tri c al  G ro u n d  an d  B o n d i n g.    C o n ta i n e r s  an d
s ys te m s  s h al l  n o t b e  u s e d  fo r  e l e c tr i c al  gr o u n d i n g .  [ 5 5 : 8 . 7 . 3 ]

2 1 . 4 . 7 . 3 . 1    Wh e n  e l e c tr i c a l  gr o u n d i n g  a n d  b o n d i n g  i s
r e q u i r e d ,  th e  s ys te m  s h a l l  b e  i n  ac c o r d a n c e  wi th  NFPA 70.
[ 5 5 : 8 . 7 . 3 . 1 ]

2 1 . 4 . 7 . 3 . 2    T h e  g r o u n d i n g s ys te m  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 c l u d i n g  c o r r o s i o n  c a u s e d  b y s tr a y e l e c tr i c al
c u r r e n ts .  [ 5 5 : 8 . 7 . 3 . 2 ]

2 1 . 4 . 8  S e r vi c e  an d  Re p ai r.    S e r vi c e ,  r e p a i r,  m o d ifc ati o n ,  o r
re m o val  o f va l ve s ,  p r e s s u r e  r e l i e f d e vi c e s ,  o r  o th e r  c o n tai n e r
ap p u r te n an c e s  s h a l l  b e  i n  ac c o r d an c e  wi th  n ati o n al l y r e c o g‐
n i z e d  c o d e s  a n d  s ta n d a r d s .  [ 5 5 : 8 . 8 ]

2 1 . 4 . 8 . 1  C o n tai n e rs .    C o n tai n e r s  th at h ave  b e e n  r e m o ve d  fr o m
s e r vi c e  s h a l l  b e  h an d l e d  i n  a n  ap p r o ve d  m a n n e r.  [ 5 5 : 8 . 8 . 1 ]

2 1 . 4 . 8 . 1 . 1  Te s ti n g.    C o n tai n e r s ,  o u t o f s e r vi c e  i n  e x c e s s  o f 1
ye a r,  s h a l l  b e  i n s p e c te d  an d  te s te d  as  r e q u i r e d  i n  2 1 . 4 . 8 . 1 . 2 .
[ 5 5 : 8 . 8 . 1 . 1 ]

2 1 . 4 . 8 . 1 . 2  P re s s ure  Re l i e f D e vi c e  Te s ti n g.    T h e  p r e s s u r e  r e l i e f
d e vi c e s  s h al l  b e  te s te d  fo r  o p e r a b i l i ty a n d  to  d e te r m i n e  i f th e y
ar e  s e t at th e  r e l i e f p r e s s u r e  r e q u i r e d  b y th e  tan k d e s i g n .
[ 5 5 : 8 . 8 . 1 . 2 ]

2 1 . 4 . 8 . 1 . 3    C o n tai n e r s  th a t h ave  p r e vi o u s l y b e e n  u s e d  fo r  fa m ‐
m a b l e  c r yo g e n i c  fu i d s  an d  h ave  b e e n  r e m o ve d  fr o m  s e r vi c e
s h a l l  b e  p u r ge d  wi th  a n  i n e r t g as  to  r e m o ve  r e s i d u a l  fam m ab l e
ga s  a n d  s to r e d  wi th  a l l  val ve s  c l o s e d  a n d  th e  val ve  o u tl e ts  p l u g‐
ge d .  [ 5 5 : 8 . 8 . 1 . 3 ]

2 1 . 4 . 8 . 2  S ys te m s .    S e r vi c e  an d  r e p ai r  o f c o n ta i n e r s  o r  s ys te m s
s h a l l  b e  p e r fo r m e d  b y tr ai n e d  p e r s o n n e l  i n  ac c o r d an c e  wi th
n a ti o n al l y r e c o gn i z e d  s tan d ar d s  an d  wi th  th e  p e r m i s s i o n  o f th e
c o n tai n e r  o wn e r.  [ 5 5 : 8 . 8 . 2 ]

2 1 . 4 . 9  U n au th o ri z e d  U s e .    C o n tai n e r s  s h al l  n o t b e  u s e d  fo r
an y p u r p o s e  o th e r  th an  to  s e r ve  as  a ve s s e l  fo r  c o n tai n i n g  th e
p r o d u c t fo r  wh i c h  i t i s  d e s i gn a te d .  [ 5 5 : 8 . 9 ]

2 1 . 4 . 1 0  L e ak s ,  D am age ,  an d  C o r ro s i o n .    [ 5 5 : 8 . 1 0 ]

2 1 . 4 . 1 0 . 1    L e aki n g ,  d am ag e d ,  o r  c o r r o d e d  c o n ta i n e r s  s h a l l  b e
r e m o ve d  fr o m  s e r vi c e .  [ 5 5 : 8 . 1 0 . 1 ]

2 1 . 4 . 1 0 . 2    L e aki n g ,  d am a ge d ,  o r  c o r r o d e d  s ys te m s  s h al l  b e
r e p l a c e d ,  r e p ai r e d ,  o r  r e m o ve d  fr o m  s e r vi c e .  [ 5 5 : 8 . 1 0 . 2 ]

2 1 . 4 . 1 1  L i gh ti n g.    Wh e r 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 ,  l i gh ti n g ,  i n c l u d i n g  e m e r ge n c y l i g h ti n g,  s h al l  b e
p r o vi d e d  fo r  fr e  ap p l i an c e s  an d  o p e r ati n g  fa c i l i ti e s  s u c h  a s
wal kwa ys ,  c o n tr o l  va l ve s ,  an d  ga te s  a n c i l l ar y to  s tati o n ar y
c o n tai n e r s .  [ 5 5 : 8 . 1 1 ]

2 1 . 4 . 1 2  S to rage .    [ 5 5 : 8 . 1 2 ]

2 1 . 4 . 1 2 . 1  I n d o o r S to rage .    [ 5 5 : 8 . 1 2 . 1 ]

2 1 . 4 . 1 2 . 1 . 1  I n s tal l ati o n .    S tati o n a r y c o n ta i n e r s  i n 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 an c e  wi th  S e c ti o n s  2 1 . 5  a n d  2 1 . 7  o r
AN S I / C GA P -1 8 ,  Standard for Bulk Inert Gas Systems.
[ 5 5 : 8 . 1 2 . 1 . 1 ]

2 1 . 4 . 1 2 . 1 . 2  S tati o n ar y C o n tai n e rs .    S ta ti o n ar y c o n tai n e r s  s h a l l
b e  i n  a c c o r d an c e  wi th  2 1 . 4 . 2 .  [ 5 5 : 8 . 1 2 . 1 . 2 ]

2 1 . 4 . 1 2 . 1 . 3  C r yo ge n i c  Fl u i d s .    C r yo g e n i c  fu i d s  i n  s tati o n ar y o r
p o r ta b l e  c o n ta i n e r s  s to r e d  i n d o o r s  s h al l  b e  s to r e d  i n  b u i l d i n g s ,

r o o m s ,  o r  ar e a s  c o n s tr u c te d  i n  ac c o r d an c e  wi th  th e  b u i l d i n g
c o d e .  [ 5 5 : 8 . 1 2 . 1 . 3 ]

2 1 . 4 . 1 2 . 1 . 4  Ve n ti l ati o n .    Ve n ti l ati o n  s h a l l  b e  i n  a c c o r d a n c e
wi th  2 1 . 2 . 1 6 .  [ 5 5 : 8 . 1 2 . 1 . 4 ]

2 1 . 4 . 1 2 . 2  O u td o o r S to rage .    [ 5 5 : 8 . 1 2 . 2 ]

2 1 . 4 . 1 2 . 2 . 1  G e n e ral .    C r yo g e n i c  fu i d s  i n  s tati o n a r y o r  p o r ta‐
b l e  c o n ta i n e r s  s to r e d  o u td o o r s  s h a l l  b e  i n  ac c o r d an c e  wi th

2 1 . 4 . 1 2 . 2 .  [ 5 5 : 8 . 1 2 . 2 . 1 ]

2 1 . 4 . 1 2 . 2 . 2  Ac c e s s .    [ 5 5 : 8 . 1 2 . 2 . 2 ]

2 1 . 4 . 1 2 . 2 . 2 . 1    S ta ti o n ar y c o n tai n e r s  s h a l l  b e  l o c ate d  to  p r o vi d e
ac c e s s  b y m o b i l e  s u p p l y e q u i p m e n t a n d  a u th o r i z e d  p e r s o n n e l .
[ 5 5 : 8 . 1 2 . 2 . 2 ]

2 1 . 4 . 1 2 . 2 . 2 . 2    Wh e r e  e x i t a c c e s s  i s  p r o vi d e d  to  s e r ve  a r e as  i n
wh i c h  e q u i p m e n t i s  i n s tal l e d ,  th e  m i n i m u m  wi d th  s h al l  b e  n o t

l e s s  th an  2 8  i n .  ( 7 1 0  m m ) .  [ 5 5 : 8 . 1 2 . 2 . 2 . 1 ]

2 1 . 4 . 1 2 . 2 . 3  P h ys i c al  P ro te c ti o n .    [ 5 5 : 8 . 1 2 . 2 . 3 ]

2 1 . 4 . 1 2 . 2 . 3 . 1    C r yo ge n i c  fu i d  c yl i n d e r s ,  c o n ta i n e r s ,  tan ks ,  an d
s ys te m s  th at c o u l d  b e  e x p o s e d  to  p h ys i c al  d a m ag e  s h al l  b e

p r o te c te d .  [ 5 5 : 8 . 1 2 . 2 . 3 ]

2 1 . 4 . 1 2 . 2 . 3 . 2    Gu ar d  p o s ts  o r  o th e r  m e an s  s h al l  b e  p r o vi d e d  to
p r o te c t c r yo g e n i c  fu i d  c yl i n d e r s ,  c o n tai n e r s ,  tan ks ,  a n d  s ys te m s
i n d o o r s  a n d  o u td o o r s  fr o m  ve h i c u l ar  d a m ag e .  (See 6. 1 . 9. )
[ 5 5 : 8 . 1 2 . 2 . 3 . 1 ]

2 1 . 4 . 1 2 . 2 . 4  D i k e d  Are as  C o n tai n i n g O th e r H az ard o u s  M ate ri ‐
al s .    C o n tai n e r s  o f c r yo ge n i c  fu i d s  s h a l l  n o t b e  l o c a te d  wi th i n
d i ke d  ar e a s  wi th  o th e r  h az ar d o u s  m ate r i a l s .  [ 5 5 : 8 . 1 2 . 2 . 4 ]

2 1 . 4 . 1 2 . 2 . 5 *  Are as  S u b j e c t to  Fl o o d i n g.    S tati o n a r y c o n tai n e r s
l o c a te d  i n  fo o d  h az ar d  ar e a s  s h al l  b e  a n c h o r e d  to  p r e ve n t
fo tati o n  d u r i n g c o n d i ti o n s  o f th e  d e s i g n  fo o d  as  d e s i gn a te d  b y
th e  b u i l d i n g c o d e .  [ 5 5 : 8 . 1 2 . 2 . 5 ]

2 1 . 4 . 1 2 . 2 . 5 . 1  E l e vate d  Tan k s .    S tr u c tu r e s  s u p p o r ti n g  e l e vate d
ta n ks  to  an d  ta n ks  th at ar e  s u p p o r te d  a t a  l e ve l  a b o ve  th at
d e s i g n ate d  i n  th e  d e s i gn  fo o d  s h a l l  b e  a n c h o r e d  to  r e s i s t

l ate r al  s h i fti n g  d u e  to  fo o d  a n d  o th e r  h yd r o s ta ti c  e ffe c ts .
[ 5 5 : 8 . 1 2 . 2 . 5 . 1 ]

2 1 . 4 . 1 2 . 2 . 5 . 2  U n d e rgro u n d  Tan k s .    U n d e r g r o u n d  tan ks  i n
fo o d  h az ar d  ar e as  s h a l l  b e  a n c h o r e d  to  p r e ve n t fo tati o n ,
c o l l ap s e ,  o r  l a te r a l  m o ve m e n t r e s u l ti n g fr o m  h yd r o s ta ti c  l o a d s ,

i n c l u d i n g  th e  e ffe c ts  o f b u o ya n c y,  d u r i n g  c o n d i ti o n s  o f th e
d e s i g n  fo o d .  [ 5 5 : 8 . 1 2 . 2 . 5 . 2 ]

2 1 . 4 . 1 2 . 2 . 6  D rai n age .    [ 5 5 : 8 . 1 2 . 2 . 6 ]

2 1 . 4 . 1 2 . 2 . 6 . 1    T h e  ar e a s u r r o u n d i n g  s ta ti o n ar y an d  p o r tab l e
c o n tai n e r s  s h al l  b e  p r o vi d e d  wi th  a m e an s  to  p r e ve n t a c c i d e n tal
d i s c h ar g e  o f fu i d s  fr o m  e n d a n ge r i n g p e r s o n n e l ,  c o n ta i n e r s ,

e q u i p m e n t,  a n d  ad j a c e n t s tr u c tu r e s  an d  fr o m  e n te r i n g
e n c l o s e d  s p ac e s  i n  ac c o r d an c e  wi th  N F PA 1 .  [ 5 5 : 8 . 1 2 . 2 . 6 . 1 ]

2 1 . 4 . 1 2 . 2 . 6 . 2    T h e  s tati o n a r y c o n tai n e r  s h al l  n o t b e  p l ac e d
wh e r e  s p i l l e d  o r  d i s c h a r ge d  fu i d s  wi l l  b e  r e tai n e d  ar o u n d  th e
c o n tai n e r.  [ 5 5 : 8 . 1 2 . 2 . 6 . 2 ]

2 1 . 4 . 1 2 . 2 . 6 . 3    T h e  p r o vi s i o n s  o f 2 1 . 4 . 1 2 . 2 . 6 . 2  s h a l l  b e  p e r m i t‐
te d  to  b e  a l te r e d  o r  wai ve d  wh e r e  th e  au th o r i ty h a vi n g j u r i s d i c ‐

ti o n  d e te r m i n e s  th at th e  c o n ta i n e r  d o e s  n o t c o n s ti tu te  a  h az ar d
afte r  c o n s i d e r a ti o n  o f s p e c i al  fe atu r e s  s u c h  as  th e  fo l l o wi n g:

( 1 ) C r u s h e d  r o c k u ti l i z e d  a s  a  h e at s i n 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  an d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

( 2 ) To p o g r ap h i c al  c o n d i ti o n s
( 3 ) N a tu r e  o f o c c u p an c y
( 4 ) P r o x i m i ty to  s tr u c tu r e s  o n  th e  s a m e  o r  ad j a c e n t p r o p e r ty
( 5 ) C ap ac i ty a n d  c o n s tr u c ti o n  o f c o n tai n e r s  an d  c h a r ac te r  o f

fu i d s  to  b e  s to r e d
[ 5 5 : 8 . 1 2 . 2 . 6 . 3 ]

Δ 2 1 . 4 . 1 2 . 2 . 6 . 4     T h e  g r ad e  fo r  a d i s ta n c e  o f n o t l e s s  th an  5 0  ft
( 1 5 . 2  m )  fr o m  wh e r e  c r yo ge n i c  fu i d  s to r ag e  o r  d e l i ve r y s ys te m s
ar e  i n s tal l e d  s h al l  b e  h i g h e r  th an  th e  g r ad e  o n  wh i c h  fam m a‐
b l e  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  o r  u s e d .  [ 5 5 : 8 . 1 2 . 2 . 6 . 4 ]

•
Δ 2 1 . 4 . 1 2 . 2 . 6 . 5 *  D rai n age  C o n tro l .

N ( A)    Wh e n  th e  gr a d e  d i ffe r e n ti al  b e twe e n  th e  s to r a ge  o r  d e l i v‐
e r y s ys te m  an d  th e  fa 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  s to r ag e  o r

u s e  a r e a i s  n o t i n  a c c o r d a n c e  wi th  2 1 . 4 . 1 2 . 2 . 6 . 4 ,  d i ve r s i o n  c u r b s
o r  o th e r  m e a n s  o f d r ai n ag e  c o n tr o l  s h a l l  b e  u s e d  to  d i ve r t th e
fo w o f fam m ab l e  o r  c o m b u s ti b l e  l i q u i d s  a way fr o m  th e  c r yo ‐

g e n i c  s ys te m .  [ 5 5 : 8 . 1 2 . 2 . 6 . 4 ( A) ]

N ( B )    T h e  m e a n s  o f d r a i n a ge  c o n tr o l  s h al l  p r e ve n t th e  fo w o f
fam m ab l e  o r  c o m b u s ti b l e  l i q u i d  to  a d i s tan c e  n o t l e s s  th an

5 0  ft ( 1 5 . 2  m )  fr o m  a l l  p ar ts  o f th e  d e l i ve r y s ys te m .
[ 5 5 : 8 . 1 2 . 2 . 6 . 4 ( B ) ]

2 1 . 4 . 1 2 . 2 . 7  O u td o o r I n s tal l ati o n s .    [ 5 5 : 8 . 1 2 . 2 . 7 ]

2 1 . 4 . 1 2 . 2 . 7 . 1  E n c l o s e d  C o u r ts .    S tati o n a r y c o n tai n e r s  s h al l  n o t
b e  i n s tal l e d  wi th i n  e n c l o s e d  c o u r ts .  [ 5 5 : 8 . 1 2 . 2 . 7 . 1 ]

2 1 . 4 . 1 2 . 2 . 7 . 2 *  C o ur ts .    S tati o n ar y c o n ta i n e r s  s h a l l  b e  s i te d  s o
th at th e y ar e  o p e n  to  th e  s u r r o u n d i n g  e n vi r o n m e n t e x c e p t th a t
e n c r o ac h m e n t b y b u i l d i n g  wal l s  o f u n l i m i te d  h e i g h t s h al l  b e

p e r m i tte d  wh e n  i n  ac c o r d an c e  wi th  th e  d i s ta n c e s  s p e c ife d  b y
Tab l e  2 1 . 4 . 6 . 2  o r  th e  m a te r i al -s p e c ifc  ta b l e s  i n  S e c ti o n s  2 1 . 5  o r
2 1 . 7 .  [ 5 5 : 8 . 1 2 . 2 . 7 . 2 ]

( A) *    Wh e r e  e x te r i o r  b u i l d i n g wal l s  e n c r o a c h  o n  th e  s ys te m  to
fo r m  a c o u r t,  th e  s ys te m  s h a l l  b e  l o c ate d  a t a d i s ta n c e  n o t l e s s

th a n  th e  h e i gh t o f th e  wal l  fr o m  at l e as t two  c o u r t wal l s .
[ 5 5 : 8 . 1 2 . 2 . 7 . 2 . 1 ]

( B )    T h e  r e q u i r e d  d i s tan c e  b e twe e n  th e  e x te r i o r  wal l s  o f th e
b u i l d i n g  fo r m i n g  th e  c o u r t a n d  th e  c o n tai n e r  s h a l l  b e  d e te r ‐
m i n e d  i n d e p e n d e n tl y wi th o u t r e ga r d  to  fr e  b ar r i e r  wa l l s  u s e d

to  a l l o w e n c r o ac h m e n t b y fr e  e x p o s u r e  h a z a r d s .
[ 5 5 : 8 . 1 2 . 2 . 7 . 2 . 2 ]

2 1 . 4 . 1 2 . 2 . 7 . 3  Fi re  D e p ar tm e n t Ac c e s s .    F i r e  d e p a r tm e n t ac c e s s
r o a d wa ys  o r  o th e r  ap p r o ve d  m e an s  s h al l  b e  i n  ac c o r d a n c e  wi th
N F PA 1 .  [ 5 5 : 8 . 1 2 . 2 . 7 . 3 ]

2 1 . 4 . 1 3  U s e  an d  H an d l i n g.    [ 5 5 : 8 . 1 3 ]

2 1 . 4 . 1 3 . 1  G e n e ral .    U s e  a n d  h an d l i n g  o f c o n tai n e r s  an d
s ys te m s  s h a l l  b e  i n  a c c o r d a n c e  wi th  2 1 . 4 . 1 3 .  [ 5 5 : 8 . 1 3 . 1 ]

2 1 . 4 . 1 3 . 1 . 1  O p e rati n g I n s tr uc ti o n s .    O p e r a ti n g i n s tr u c ti o n s
s h a l l  b e  p r o vi d e d  fo r  i n s tal l a ti o n s  th at r e q u i r e  th e  o p e r ati o n  o f

e q u i p m e n t.  [ 5 5 : 8 . 1 3 . 1 . 1 ]

2 1 . 4 . 1 3 . 1 . 2  Atte n d e d  D e l i ve r y.    A q u al ife d  p e r s o n  s h a l l  b e  i n
atte n d an c e  at a l l  ti m e s  c r yo ge n i c  fu i d  i s  tr a n s fe r r e d  fr o m

m o b i l e  s u p p l y u n i ts  to  a  s to r ag e  s ys te m .  [ 5 5 : 8 . 1 3 . 1 . 2 ]

2 1 . 4 . 1 3 . 1 . 3  I n s p e c ti o n .    [ 5 5 : 8 . 1 3 . 1 . 3 ]

2 1 . 4 . 1 3 . 1 . 3 . 1    C r yo ge n i c  fu i d  s to r ag e  s ys te m s  s h al l  b e  i n s p e c ‐
te d  an d  m a i n tai n e d  b y a q u a l ife d  r e p r e s e n tati ve  o f th e  e q u i p ‐

m e n t o wn e r  as  r e q u i r e d  b y th e  m a te r i al -s p e c ifc  r e q u i r e m e n ts
o f S e c ti o n s  2 1 . 5  an d  2 1 . 7 .  [ 5 5 : 8 . 1 3 . 1 . 3 . 1 ]

( A) *    T h e  i n te r val  b e twe e n  i n s p e c ti o n s  o th e r  th a n  th o s e  s p e c i ‐
fe d  b y m ate r i a l -s p e c ifc  r e q u i r e m e n ts  s h a l l  b e  b as e d  o n  n a ti o n ‐

a l l y r e c o gn i z e d  g o o d  p r a c ti c e s  o r  s tan d ar d s .  [ 5 5 : 8 . 1 3 . 1 . 3 . 1 . 1 ]

2 1 . 4 . 1 3 . 1 . 3 . 2    A r e c o r d  o f th e  i n s p e c ti o n  s h al l  b e  p r e p a r e d  an d
p r o vi d e d  to  th e  u s e r  o r  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.  [ 5 5 : 8 . 1 3 . 1 . 3 . 2 ]

2 1 . 4 . 1 3 . 1 . 4  D e s i gn .    [ 5 5 : 8 . 1 3 . 1 . 4 ]

2 1 . 4 . 1 3 . 1 . 4 . 1  N ati o n al l y Re c o gn i z e d  G o o d  P rac ti c e s .    Wh e r e
n a ti o n al l y r e c o g n i z e d  g o o d  p r a c ti c e s  o r  s ta n d a r d s  h a ve  b e e n

e s tab l i s h e d  fo r  th e  p r o c e s s  e m p l o ye d ,  s u c h  p r ac ti c e s  a n d  s tan d ‐
ar d s  s h al l  b e  fo l l o we d .  [ 5 5 : 8 . 1 3 . 1 . 4 . 1 ]

2 1 . 4 . 1 3 . 1 . 4 . 2  P i p i n g S ys te m s .    P i p i n g ,  tu b i n g ,  ftti n g s ,  an d
r e l ate d  c o m p o n e n ts  s h a l l  b e  d e s i g n e d ,  fa b r i c ate d ,  an d  te s te d  i n
a c c o r d an c e  wi th  AS M E  B 3 1 . 3 ,  Process Piping,  o r  o th e r  a p p r o ve d

s tan d ar d s  a n d  s h a l l  b e  i n  ac c o r d a n c e  wi th  2 1 . 4 . 1 3 . 2 .
[ 5 5 : 8 . 1 3 . 1 . 4 . 2 ]

2 1 . 4 . 1 3 . 2  P i p i n g an d  Ap p u r te n an c e s .    [ 5 5 : 8 . 1 3 . 2 ]

2 1 . 4 . 1 3 . 2 . 1    P i p i n g  s ys te m s  s h a l l  b e  d e s i gn e d  fo r  th e  u s e  i n te n ‐
d e d  th r o u g h  th e  fu l l  r an g e  o f p r e s s u r e  an d  te m p e r atu r e  to
wh i c h  th e y wi l l  b e  s u b j e c te d .  [ 5 5 : 8 . 1 3 . 2 . 1 ]

2 1 . 4 . 1 3 . 2 . 2    P i p i n g s ys te m 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
to  a l l o w fo r  e x p an s i o n ,  c o n tr ac ti o n ,  vi b r ati o n ,  s e ttl e m e n t,  an d
fr e  e x p o s u r e .  [ 5 5 : 8 . 1 3 . 2 . 2 ]

2 1 . 4 . 1 3 . 3  J o i n ts .    J o i n ts  i n  p i p i n g a n d  tu b i n g  s h al l  b e  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 AN S I / AS M E  B 3 1 . 3 ,  Proc‐

ess Piping,  o r  o th e r  a p p r o ve d  s ta n d a r d s .  [ 5 5 : 8 . 1 3 . 3 ]

2 1 . 4 . 1 3 . 4  Val ve s  an d  Ac c e s s o r y E q u i p m e n t.    Val ve s  a n d  ac c e s ‐
s o r y e q u i p m e n t s h al l  b e  ac c e p tab l e  fo r  th e  i n te n d e d  u s e  at th e

te m p e r a tu r e s  o f th e  a p p l i c ati o n  a n d  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  to  wi th s tan d  th e  m a x i m u m  p r e s s u r e  at th e  m i n i ‐
m u m  te m p e r atu r e  to  wh i c h  th e y wi l l  b e  s u b j e c te d .  [ 5 5 : 8 . 1 3 . 4 ]

2 1 . 4 . 1 3 . 5  S h u to ff Val ve s  o n  C o n tai n e rs .    S h u to ff val ve s  s h a l l
b e  p r o vi d e d  o n  a l l  c o n tai n e r  c o n n e c ti o n s ,  e x c e p t fo r  p r e s s u r e -

r e l i e f d e vi c e s .  [ 5 5 : 8 . 1 3 . 5 ]

2 1 . 4 . 1 3 . 5 . 1    S h u to ff va l ve s  fo r  c o n ta i n e r s  wi th  m u l ti p l e
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 e r m i tte d  i n  ac c o r d an c e  wi th

2 1 . 4 . 2 . 4 . 7 .  [ 5 5 : 8 . 1 3 . 5 . 1 ]

2 1 . 4 . 1 3 . 5 . 2    S h u to ff val ve s  s h a l l  b e  a c c e s s i b l e  an d  l o c a te d  a s
c l o s e  a s  p r ac ti c al  to  th e  c o n tai n e r.  [ 5 5 : 8 . 1 3 . 5 . 2 ]

2 1 . 4 . 1 3 . 6  S h u to ff Val ve s  o n  P i p i n g.    [ 5 5 : 8 . 1 3 . 6 ]

2 1 . 4 . 1 3 . 6 . 1    S h u to ff val ve s  s h al l  b e  i n s ta l l e d  i n  p i p i n g  c o n ta i n ‐
i n g  c r yo g e n i c  fu i d s  wh e r e  n e e d e d  to  l i m i t th e  vo l u m e  o f l i q u i d

d i s c h ar g e d  i n  th e  e ve n t o f p i p i n g  o r  e q u i p m e n t fai l u r e .
[ 5 5 : 8 . 1 3 . 6 . 1 ]

2 1 . 4 . 1 3 . 6 . 2    P r e s s u r e  r e l i e f val ve s  s h a l l  b e  i n s ta l l e d  wh e r e
l i q u i d  o r  c o l d  ga s  c a n  b e  tr a p p e d  b e twe e n  s h u to ff va l ve s  i n  th e
p i p i n g  s ys te m .  [ 5 5 : 8 . 1 3 . 6 . 2 ]

2 1 . 4 . 1 3 . 7  P h ys i c al  P ro te c ti o n  an d  S u p p o r t.    [ 5 5 : 8 . 1 3 . 7 ]

2 1 . 4 . 1 3 . 7 . 1    Ab o ve g r o u n d  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  fr o m  p h ys i c al  d am ag e .  [ 5 5 : 8 . 1 3 . 7 . 1 ]
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2 1 . 4 . 1 3 . 7 . 2    P i p i n g p a s s i n g th r o u gh  wa l l s  s h al l  b e  p r o te c te d
fr o m  m e c h a n i c al  d am ag e .  [ 5 5 : 8 . 1 3 . 7 . 2 ]

2 1 . 4 . 1 3 . 8  C o r ro s i o n  P ro te c ti o n .    [ 5 5 : 8 . 1 3 . 8 ]

2 1 . 4 . 1 3 . 8 . 1    Ab o ve g r o u n d  p i p i n g  th a t i s  s u b j e c t to  c o r r o s i o n
s h a l 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 .  [ 5 5 : 8 . 1 3 . 8 . 1 ]

2 1 . 4 . 1 3 . 8 . 2    B e l o wgr o u n d  p i p i n g  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 .  [ 5 5 : 8 . 1 3 . 8 . 2 ]

2 1 . 4 . 1 3 . 9  C ath o d i c  P ro te c ti o n .    Wh e r e  r e q u i r e d ,  c ath o d i c
p r o te c ti o n  s h al l  b e  i n  a c c o r d an c e  wi th  2 1 . 4 . 1 3 . 9 .  [ 5 5 : 8 . 1 3 . 9 ]

2 1 . 4 . 1 3 . 9 . 1  O p e rati o n .    Wh e r e  i n s tal l e d ,  c ath o d i c  p r o te c ti o n
s ys te m s  s h al l  b e  o p e r a te d  an d  m ai n ta i n e d  to  c o n ti n u o u s l y
p r o vi d e  c o r r o s i o n  p r o te c ti o n .  [ 5 5 : 8 . 1 3 . 9 . 1 ]

2 1 . 4 . 1 3 . 9 . 2  I n s p e c ti o n .    [ 5 5 : 8 . 1 3 . 9 . 2 ]

2 1 . 4 . 1 3 . 9 . 2 . 1    C o n ta i n e r  s ys te m s  e q u i p p e d  wi th  c a th o d i c
p r o te c ti o n  s h al l  b e  i n s p e c te d  fo r  th e  i n te n d e d  o p e r ati o n  b y a
c a th o d i c  p r o te c ti o n  te s te r.  [ 5 5 : 8 . 1 3 . 9 . 2 . 1 ]

2 1 . 4 . 1 3 . 9 . 2 . 2    T h e  c ath o d i c  p r o te c ti o n  te s te r  s h al l  b e  c e r tife d
as  b e i n g  q u a l ife d  b y th e  N ati o n al  As s o c i a ti o n  o f C o r r o s i o n
E n g i n e e r s ,  I n te r n ati o n a l  ( N AC E ) .  [ 5 5 : 8 . 1 3 . 9 . 2 . 2 ]

2 1 . 4 . 1 3 . 9 . 3  I m p re s s e d  C u r re n t S ys te m s .    [ 5 5 : 8 . 1 3 . 9 . 3 ]

2 1 . 4 . 1 3 . 9 . 3 . 1    S ys te m s  e q u i p p e d  wi th  i m p r e s s e d  c u r r e n t c a th o ‐
d i c  p r o te c ti o n  s ys te m s  s h al l  b e  i n s p e c te d  i n  ac c o r d a n c e  wi th
th e  d e s i gn  an d  2 1 . 4 . 1 3 . 9 . 2 .  [ 5 5 : 8 . 1 3 . 9 . 3 . 1 ]

2 1 . 4 . 1 3 . 9 . 3 . 2    T h e  d e s i gn  l i m i ts  s h a l l  b e  a va i l ab l e  to  th e  AH J
u p o n  r e q u e s t.  [ 5 5 : 8 . 1 3 . 9 . 3 . 2 ]

2 1 . 4 . 1 3 . 9 . 3 . 3    T h e  s ys te m  o wn e r  s h al l  m ai n tai n  th e  fo l l o wi n g
r e c o r d s  to  d e m o n s tr a te  th at th e  c a th o d i c  p r o te c ti o n  i s  i n
c o n fo r m a n c e  wi th  th e  d e s i g n :

( 1 ) T h e  r e s u l ts  o f i n s p e c ti o n s  o f th e  s ys te m
( 2 ) T h e  r e s u l ts  o f te s ti n g  th a t h a s  b e e n  c o m p l e te d

[ 5 5 : 8 . 1 3 . 9 . 3 . 3 ]

2 1 . 4 . 1 3 . 9 . 4  C o r ro s i o n  E x p e r t.

2 1 . 4 . 1 3 . 9 . 4 . 1    Re p ai r s ,  m ai n te n an c e ,  o r  r e p l a c e m e n t o f a
c a th o d i c  p r o te c ti o n  s ys te m  s h a l l  b e  u n d e r  th e  s u p e r vi s i o n  o f a
c o r r o s i o n  e x p e r t c e r tife d  b y N AC E .  [ 5 5 : 8 . 1 3 . 9 . 4 ]

2 1 . 4 . 1 3 . 9 . 4 . 2    T h e  c o r r o s i o n  e x p e r t s h a l l  b e  c e r tife d  b y N AC E
as  a  s e n i o r  c o r r o s i o n  te c h n o l o g i s t,  a c ath o d i c  p r o te c ti o n
s p e c i al i s t,  o r  a c o r r o s i o n  s p e c i a l i s t o r  s h a l l  b e  a r e gi s te r e d  e n g i ‐
n e e r  wi th  r e g i s tr a ti o n  i n  a  fe l d  th a t i n c l u d e s  e d u c a ti o n  an d
e x p e r i e n c e  i n  c o r r o s i o n  c o n tr o l .  [ 5 5 : 8 . 1 3 . 9 . 4 . 1 ]

2 1 . 4 . 1 3 . 1 0  Te s ti n g.    [ 5 5 : 8 . 1 3 . 1 0 ]

2 1 . 4 . 1 3 . 1 0 . 1    P i p i n g s ys te m s  s h a l l  b e  te s te d  an d  p r o ve n  fr e e  o f
l e aks  afte r  i n s tal l a ti o n  a s  r e q u i r e d  b y th e  c o d e s  an d  s tan d ar d s
to  wh i c h  th e y ar e  d e s i gn e d  an d  c o n s tr u c te d .  [ 5 5 : 8 . 1 3 . 1 0 . 1 ]

2 1 . 4 . 1 3 . 1 0 . 2    Te s t p r e s s u r e s  s h al l  n o t b e  l e s s  th an  1 5 0  p e r c e n t
o f th e  m a x i m u m  a l l o wa b l e  wo r ki n g p r e s s u r e  wh e n  h yd r a u l i c
te s ti n g  i s  c o n d u c te d  o r  1 1 0  p e r c e n t wh e n  te s ti n g  i s  c o n d u c te d
p n e u m ati c a l l y.  [ 5 5 : 8 . 1 3 . 1 0 . 2 ]

2 1 . 4 . 1 3 . 1 1  M ate ri al - S p e c ifc  Re q u i re m e n ts .    [ 5 5 : 8 . 1 3 . 1 1 ]

2 1 . 4 . 1 3 . 1 1 . 1  I n d o o r U s e .    I n d o o r  u s e  o f c r yo g e n i c  fu i d s  s h a l l
b e  i n  a c c o r d an c e  wi th  th e  m ate r i a l -s p e c ifc  p r o vi s i o n s  o f

S e c ti o n s  2 1 . 5  a n d  2 1 . 7  o r  wi th  AN S I / C GA P - 1 8 ,  Standard for
Bulk Inert Gas Systems,  a n d  2 1 . 4 . 1 3 . 2 .  [ 5 5 : 8 . 1 3 . 1 1 . 1 ]

2 1 . 4 . 1 3 . 1 1 . 2  O u td o o r U s e .    [ 5 5 : 8 . 1 3 . 1 1 . 2 ]

2 1 . 4 . 1 3 . 1 1 . 2 . 1  G e n e ral .    O u td o o r  u s e  o f c r yo g e n i c  fu i d s  s h a l l
b e  i n  a c c o r d an c e  wi th  th e  m ate r i a l -s p e c ifc  p r o vi s i o n s  o f

S e c ti o n s  2 1 . 5  a n d  2 1 . 7  o r  wi th  AN S I / C GA P - 1 8 ,  Standard for
Bulk Inert Gas Systems,  a n d  2 1 . 4 . 1 3 . 2 .  [ 5 5 : 8 . 1 3 . 1 1 . 2 . 1 ]

2 1 . 4 . 1 3 . 1 1 . 2 . 2  S e p arati o n .    D i s ta n c e s  fr o m  p r o p e r ty l i n e s ,
b u i l d i n g s ,  a n d  e x p o s u r e  h a z a r d 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 1 . 4 . 6 . 2  an d  Tab l e  2 1 . 4 . 6 . 3  a n d  th e  m ate r i a l -s p e c ifc

p r o vi s i o n s  o f S e c ti o n s  2 1 . 5  an d  2 1 . 7  o r  wi th  AN S I / C GA P -1 8 ,
Standard for Bulk Inert Gas Systems.  [ 5 5 : 8 . 1 3 . 1 1 . 2 . 2 ]

2 1 . 4 . 1 3 . 1 1 . 2 . 3 *  E m e rge n c y S h u to ff Val ve s .    Ac c e s s i b l e  m an u al
o r  a u to m a ti c  e m e r ge n c y s h u to ff val ve s  s h a l l  b e  p r o vi d e d  to  s h u t
o ff th e  c r yo g e n i c  fu i d  s u p p l y i n  c a s e  o f e m e r g e n c y.

[ 5 5 : 8 . 1 3 . 1 1 . 2 . 3 . 1 ]

( A)    M an u al  e m e r ge n c y s h u to ff va l ve s  o r  th e  d e vi c e  th at a c ti ‐
vate s  an  au to m ati c  e m e r g e n c y s h u to ff val ve  o n  a b u l k s o u r c e  o r

p i p i n g  s ys te m s  s e r vi n g th e  b u l k s u p p l y s h al l  b e  i d e n tife d  b y
m e a n s  o f a s i g n .  [ 5 5 : 8 . 1 3 . 1 1 . 2 . 3 . 1 ( A) ]

( B )    E m e r ge n c y s h u to ff val ve s  s h al l  b e  l o c ate d  a t th e  p o i n t o f
u s e ,  a t th e  s o u r c e  o f s u p p l y,  an d  a t th e  p o i n t wh e r e  th e  s ys te m

p i p i n g  e n te r s  th e  b u i l d i n g.  [ 5 5 : 8 . 1 3 . 1 1 . 2 . 3 . 2 ]

2 1 . 4 . 1 3 . 1 1 . 3  Fi l l i n g an d  D i s p e n s i n g.    [ 5 5 : 8 . 1 3 . 1 1 . 3 ]

2 1 . 4 . 1 3 . 1 1 . 3 . 1  G e n e ral .    F i l l i n g  an d  d i s p e n s i n g  o f c r yo ge n i c
fu i d s  s h al l  b e  i n  a c c o r d an c e  wi th  2 1 . 4 . 1 3 . 1 . 2 .  [ 5 5 : 8 . 1 3 . 1 1 . 3 . 1 ]

2 1 . 4 . 1 3 . 1 1 . 3 . 2  D i s p e n s i n g Are as .    D i s p e n s i n g o f c r yo ge n i c
fu i d s  as s o c i ate d  wi th  p h ys i c a l  o r  h e al th  h az ar d s  s h al l  b e

c o n d u c te d  i n  ap p r o ve d  l o c ati o n s .  [ 5 5 : 8 . 1 3 . 1 1 . 3 . 2 ]

( A)  I n d o o r D i s p e n s i n g Are as .    D i s p e n s i n g  i n d o o r s  s h a l l  b e
c o n d u c te d  i n  ar e a s  c o n s tr u c te d  i n  a c c o r d an c e  wi th  th e  b u i l d ‐
i n g  c o d e .  [ 5 5 : 8 . 1 3 . 1 1 . 3 . 2 . 1 ]

( B )  Ve n ti l ati o n .    I n d o o r  ar e a s  i n  wh i c h  c r yo g e n i c  fu i d s  a r e
d i s p e n s e d  s h a l l  b e  ve n ti l a te d  i n  ac c o r d an c e  wi th  2 1 . 2 . 1 6  an d

th e  I AP M O  Uniform Mechanical Code.  [ 5 5 : 8 . 1 3 . 1 1 . 3 . 2 . 2 ]

( C )  P i p i n g S ys te m s .    P i p i n g  s ys te m s  u ti l i z e d  fo r  fl l i n g  o r
d i s p e n s i n g o f c r yo g e n i c  fu i d s  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  2 1 . 4 . 1 3 . 2 .  [ 5 5 : 8 . 1 3 . 1 1 . 3 . 2 . 3 ]

2 1 . 4 . 1 3 . 1 1 . 3 . 3  Ve h i c l e  L o ad i n g an d  U n l o ad i n g Are as .    L o ad i n g
o r  u n l o a d i n g ar e as  s h a l 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  2 1 . 5  fo r  l i q u i d  o x yg e n  an d  S e c ti o n  2 1 . 7  fo r  l i q u i d

h yd r o g e n  o r  AN S I / C GA P -1 8 ,  Standard for Bulk Inert Gas
Systems,  fo r  i n e r t c r yo ge n i c  fu i d s ,  as  a p p l i c a b l e .
[ 5 5 : 8 . 1 3 . 1 1 . 3 . 3 ]

2 1 . 4 . 1 3 . 1 1 . 3 . 4 *    A n o n c o m b u s ti b l e ,  d e l i ve r y ve h i c l e  s p i l l  p ad
s h a l l  b e  p r o vi d e d  wh e n  r e q u i r e d  b y th e  m ate r i a l -s p e c ifc

r e q u i r e m e n ts  o f C h a p te r  9  o f N F PA 5 5  fo r  l i q u i d  o x yg e n ,  C h a p ‐
te r  1 1  o f N F PA 5 5  fo r  l i q u i d  h yd r o g e n ,  o r  AN S I / C GA P - 1 8 ,
Standard for Bulk Inert Gas Systems.  [ 5 5 : 8 . 1 3 . 1 1 . 3 . 4 ]

( A) *    A n o n c o m b u s ti b l e  s p i l l  p a d  s h al l  b e  p r o vi d e d  fo r  d e l i ve r y
ar e as  wh e r e  b u l k l i q u i d  h e l i u m  i s  tr an s fe r r e d  fr o m  d e l i ve r y

ve h i c l e s .  [ 5 5 : 8 . 1 3 . 1 1 . 3 . 4 . 1 ]

2 1 . 4 . 1 3 . 1 1 . 3 . 5  Fi l l i n g C o n tro l s .    A p r e s s u r e  ga u g e  an d  fu l l
tr yc o c k val ve  s h al l  b e  p r o vi d e d  an d  s h a l l  b e  vi s i b l e  fr o m  th e

d e l i ve r y p o i n t to  al l o w th e  d e l i ve r y o p e r ato r  to  m o n i to r  th e



AN N E X  A 4 0 0 - 1 0 7

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

i n te r n al  p r e s s u r e  an d  l i q u i d  l e ve l  o f s ta ti o n ar y c o n tai n e r s
d u r i n g fl l i n g .  [ 5 5 : 8 . 1 3 . 1 1 . 3 . 5 ]

( A)    Wh e n  th e  c o n tai n e r s  b e i n g fl l e d  ar e  r e m o te  fr o m  th e
d e l i ve r y p o i n t an d  p r e s s u r e  g au ge s  o r  fu l l  tr yc o c k va l ve s  ar e  n o t
vi s i b l e ,  r e d u n d a n t g au ge s  an d  val ve s  s h a l l  b e  i n s ta l l e d  at th e  fl l ‐
i n g  c o n n e c ti o n .  [ 5 5 : 8 . 1 3 . 1 1 . 3 . 5 . 1 ]

2 1 . 4 . 1 3 . 1 1 . 4  H an d l i n g.    [ 5 5 : 8 . 1 3 . 1 1 . 4 ]

2 1 . 4 . 1 3 . 1 1 . 4 . 1  Ap p l i c ab i l i ty.    H an d l i n g o f c r yo g e n i c  c o n tai n e r s
s h a l l  b e  i n  a c c o r d a n c e  wi th  2 1 . 4 . 1 3 . 1 1 . 4 .  [ 5 5 : 8 . 1 3 . 1 1 . 4 . 1 ]

2 1 . 4 . 1 3 . 1 1 . 4 . 2  C ar ts  an d  Tr u c k s .    [ 5 5 : 8 . 1 3 . 1 1 . 4 . 2 ]

( A)    C r yo ge n i c  c o n tai n e r s  s h al l  b e  m o ve d  u s i n g  an  a p p r o ve d
m e th o d .  [ 5 5 : 8 . 1 3 . 1 1 . 4 . 2 . 1 ]

( B )    Wh e r e  c r yo ge n i c  c o n ta i n e r s  ar e  m o ve d  b y h an d  c ar t,  h an d
tr u c k,  o r  o th e r  m o b i l e  d e vi c e ,  th a t d e vi c e  s h a l l  b e  d e s i gn e d  fo r
th e  s e c u r e  m o ve m e n t o f th e  c o n tai n e r.  [ 5 5 : 8 . 1 3 . 1 1 . 4 . 2 . 2 ]

2 1 . 4 . 1 3 . 1 1 . 4 . 3  D e s i gn .    C a r ts  an d  tr u c ks  u s e d  to  tr an s p o r t
c r yo g e n i c  c o n tai n 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 s ta b l e  b a s e
fo r  th e  c o m m o d i ti e s  to  b e  tr an s p o r te d  an d  s h al l  h ave  a  m e a n s
o f r e s tr ai n i n g  c o n ta i n e r s  to  p r e ve n t ac c i d e n ta l  d i s l o d ge m e n t.
[ 5 5 : 8 . 1 3 . 1 1 . 4 . 3 ]

2 1 . 4 . 1 3 . 1 1 . 4 . 4  C l o s e d  C o n tai n e rs .    [ 5 5 : 8 . 1 3 . 1 1 . 4 . 4 ]

( A)    P r e s s u r i z e d  c o n ta i n e r s  s h a l l  b e  c l o s e d  wh i l e  tr a n s p o r te d .
[ 5 5 : 8 . 1 3 . 1 1 . 4 . 4 . 1 ]

( B )    C o n tai n e r s  d e s i g n e d  fo r  u s e  at atm o s p h e r i c  c o n d i ti o n s
s h a l l  b e  tr an s p o r te d  wi th  ap p r o p r i ate  l o o s e -ftti n g c o ve r s  i n
p l a c e  to  p r e ve n t s p i l l a ge .  [ 5 5 : 8 . 1 3 . 1 1 . 4 . 4 . 2 ]

2 1 . 5  B u l k O x yge n  S ys te m s .    B u l k o x yg e n  s ys te m s  s h al l  c o m p l y
wi th  C h ap te r  9  o f N F PA 5 5 .

2 1 . 6  H yd ro ge n  C o m p re s s e d  G as  S ys te m s .    H yd r o g e n
c o m p r e s s e d  ga s  s ys te m s  s h al l  c o m p l y wi th  C h ap te r  1 0  o f
N F PA 5 5 .

2 1 . 7  B ul k L i q u efe d  H yd ro ge n  S ys te m s .    B u l k h yd r o ge n  l i q u e ‐
fe d  ga s  s ys te m s  s h a l l  c o m p l y wi th  C h a p te r  1 1  o f N F PA 5 5 .

2 1 . 8  G as  G e n e rati o n  S ys te m s .    Gas  g e n e r ato r  s ys te m s  s h a l l
c o m p l y wi th  C h ap te r  1 2  o f N F PA 5 5 .

2 1 . 9  I n s u l ate d  L i q u i d  C arb o n  D i o x i d e  S ys te m s .    I n s u l ate d
l i q u i d  c ar b o n  d i o x i d e  s ys te m s  s h a l l  c o m p l y wi th  C h a p te r  1 3  o f
N F PA 5 5 .

2 1 . 1 0  S to rage ,  H an d l i n g,  an d  U s e  o f E th yl e n e  O x i d e  fo r S te ri ‐
l i z ati o n  an d  Fu m i gati o n .    S to r ag e ,  h a n d l i n g ,  a n d  u s e  o f e th yl ‐
e n e  o x i d e  fo r  s te r i l i z a ti o n  an d  fu m i ga ti o n  s h al l  c o m p l y wi th
C h ap te r  1 4  o f N F PA 5 5 .

2 1 . 1 1  Ac e tyl e n e  C yl i n d e r C h argi n g P l an ts .    Ac e tyl e n e  c yl i n d e r
c h a r gi n g p l a n ts  e n g ag e d  i n  th e  g e n e r ati o n  a n d  c o m p r e s s i o n  o f
ac e tyl e n e  an d  i n  th e  c h a r gi n g o f a c e tyl e n e  c yl i n d e r s ,  e i th e r  a s
th e i r  s o l e  o p e r a ti o n  o r  i n  c o n j u n c ti o n  wi th  fa c i l i ti e s  fo r  c h a r g‐
i n g  o th e r  c o m p r e s s e d  g as  c yl i n d e r s  s h a l l  c o m p l y wi th  C h ap ‐
te r  1 5  o f N F PA 5 5 .

2 1 . 1 2  N i tro u s  O x i d e  S ys te m s .    N i tr o u s  o x i d e  s ys te m s  s h a l l
c o m p l y wi th  C h ap te r  1 6  o f N F PA 5 5 .

N 2 1 . 1 3  C r yo ge n i c  Fl u i d  C e n tral  S u p p l y S ys te m s  fo r H e al th  C are
Fac i l i ti e s .    C r yo ge n i c  fu i d  c e n tr al  s u p p l y s ys te m s  fo r  h e a l th
c a r e  fac i l i ti e s  s h al l  c o m p l y wi th  C h ap te r  1 7  o f N F PA 5 5 .

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    M a n u fac tu r i n g  o p e r a ti o n s  ar e  c o ve r e d  b y th i s  c o d e
wh e n  th e  m an u fac tu r i n g o p e r ati o n  i n vo l ve s  th e  s to r ag e  o r  u s e

o f h az ar d o u s  m a te r i al s  r e g u l a te d  b y th i s  c o d e .

Wh e n  q u an ti ti e s  e x c e e d  O c c u p a ti o n al  S afe ty an d  H e a l th
Ad m i n i s tr ati o n  ( O S H A)  o r  E n vi r o n m e n tal  P r o te c ti o n  Age n c y

( E PA)  th r e s h o l d  q u a n ti ti e s  fo r  h az ar d o u s  m a te r i al s  ( o r  c l as s e s
o f m ate r i al s ) ,  ad d i ti o n al  fe d e r al  r e q u i r e m e n ts  u n d e r  th e  P r o c ‐
e s s  S a fe ty M a n ag e m e n t ( 2 9  C F R 1 9 1 0 . 1 1 9 )  a n d  Ri s k M an a ge ‐

m e n t P r o g r am  ( 4 0  C F R 6 8 )  r e gu l ati o n s  m i g h t a p p l y.  T h e s e  c an
b e  fo u n d  a t www. o s h a. go v an d  www. e p a. go v.

A. 1 . 1 . 1 ( 1 0 )    I t i s  n o t i n te n d e d  th at N F PA 4 0 0  r e g u l a te
c o m p r e s s e d  ga s e s  o r  c r yo ge n i c  fu i d s  o u ts i d e  o f th e  s c o p e  o f
N F PA 5 5 ,  i n c l u d i n g  L P G as  r e g u l ate d  b y N F PA 5 8 ,  fu e l  g as  a s

r e g u l ate d  b y N F PA 5 4 ,  ve h i c u l ar  fu e l s  a s  r e gu l ate d  b y N F PA 5 2 ,
o r  L N G  a s  r e g u l a te d  b y N F PA 5 9 .  Re fe r  to  th e  s p e c ifc  e x e m p ‐
ti o n s  r e fe r r e d  to  i n  2 1 . 1 . 1 . 2 .

A. 1 . 2    T h e  te r m  handling i n c l u d e s  o n s i te  tr a n s p o r ta ti o n .

A. 1 . 8    P e r m i t ap p l i c ati o n s  m i g h t r e q u i r e  s u b m i ttal  o f a  h az ar d ‐
o u s  m ate r i a l s  m a n ag e m e n t p l a n  a n d  a  h a z a r d o u s  m ate r i al s

i n ve n to r y s ta te m e n t i n  ac c o r d an c e  wi th  S e c ti o n s  1 . 1 1  an d  1 . 1 2 .

A. 1 . 1 1 . 1    S e e  S e c ti o n  C . 3  fo r  a  m o d e l  h az ar d o u s  m ate r i al s
m a n ag e m e n t P l an  ( H M M P ) .

A. 1 . 1 2    S e e  S e c ti o n  C . 2  fo r  a  m o d e l  h a z a r d o u s  m a te r i al s  i n ve n ‐
to r y s ta te m e n t ( H M I S ) .

A. 3 . 1    T h e  u s e  o f p a r e n th e ti c a l  te r m s  [ s o l i d ,  l i q u i d ,  ga s ,  an d
i gn i ti b l e  (fam m ab l e  o r  c o m b u s ti b l e  l i q u i d ) ]  fo l l o wi n g d efn i ‐

ti o n s  e x tr ac te d  fr o m  o th e r  N F PA h az ar d o u s  m ate r i al s  c o d e s
an d  s tan d ar d s  i s  i n te n d e d  to  ai d  th e  u s e r  i n  u n d e rs tan d i n g  th e

a p p l i c a ti o n  o f s p e c ifc  te r m s .  T h e  p ar e n th e ti c al  te r m s  a p p l y
o n l y to  e x tr ac te d  d efn i ti o n 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 ab o r ato 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 a vi 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 a i d  au th o r i ty m ay 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 l ati o n ,  p r o c e d u r e ,  o r  u s e .  T h e  a u th o r i ty h a vi n g j u r i s d i c ti o n

m a y al s o  r e fe r  to  th e  l i s ti n g s  o r  l ab e l i n g p r a c ti c e s  o f an  o r ga n 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
“ a u th o r i ty h avi n g  j u r i s d i c ti o n , ”  o r  i ts  a c r o n ym  AH J ,  i s  u s e d  i n

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

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

ti o n  b u r e au ,  l ab o r  d e p a r tm e n t,  o r  h e a l th  d e p a r tm e n t;  b u i l d i n g
o ffc i a l ;  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‐
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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  o ffc e r  o r  d e p a r t‐
m e n tal  o ffc i al  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
d o c u m e n t,  i ts  i n te n d e d  u s e  a n d  fo r m  o f ad o p ti o n ,  an 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 . 1  Ab s o l u te  P re s s u re  [ G as ] .    M e as u r e d  fr o m  th i s  r e fe r ‐
e n c e  p o i n t,  th e  s ta n d ar d  a tm o s p h e r i c  p r e s s u r e  at s e a  l e ve l  i s  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 ]

A. 3 . 3 . 2  Ac c e s s  Ai s l e .    Ac c e s s  a i s l e s  ar e  u s e d  fo r  i n s tan c e s
i n c l u d i n g ,  b u t n o t l i m i te d  to ,  i n ve n to r y an d  l e a k c h e c ks .  An
ac c e s s  ai s l e  c a n  b e  u s e d  to  d efn e  th e  b o u n d ar y o f th e  p i l e  an d
i s  n o t c o n s i d e r e d  p ar t o f th e  p i l e  s i z e .  T h e  te r m  access aisle i s
u s e d  fo r  wh a t wa s  p r e vi o u s l y r e fe r r e d  to  as  an  “ ad d i ti o n a l  ai s l e . ”

A. 3 . 3 . 3  Ai s l e .    T h e  ai s l e  c a n  b e  u s e d  to  d efn e  th e  b o u n d ar y o f
th e  p i l e  a n d  i s  n o t c o n s i d e r e d  p a r t o f th e  p i l e  s i z e .  T h e  te r m
aisle i s  u s e d  fo r  wh at was  p r e vi o u s l y r e fe r r e d  to  as  a “ m ai n ”  a i s l e
o r  “ wo r ki n g ”  ai s l e .

A. 3 . 3 . 1 2  B u l k  H yd ro ge n  C o m p re s s e d  G as  S ys te m  [ G as ] .    T h e
b u l k s ys te m  te r m i n a te s  at th e  s o u r c e  val ve ,  wh i c h  i s  th e  p o i n t
wh e r e  th e  g as  s u p p l y,  a t s e r vi c e  p r e s s u r e ,  fr s t e n te r s  th e  s u p p l y
l i n e ,  o r  at a p i e c e  o f e q u i p m e n t th at u ti l i z e s  th e  h yd r o ge n  ga s ,
s u c h  a s  a  h yd r o g e n  d i s p e n s e r.  T h e  c o n tai n e r s  a r e  e i th e r  s tati o n ‐
ar y o r  m o vab l e ,  a n d  th e  s o u r c e  g as  fo r  th e  s ys te m  i s  s to r e d  as  a
c o m p r e s s e d  g as .  [ 5 5 ,  2 0 2 0 ]

B u l k h yd r o ge n  c o m p r e s s e d  ga s  s ys te m s  c an  i n c l u d e  a b u l k
s to r ag e  s o u r c e ,  tr an s fe r  p i p i n g  an d  m a n i fo l d  s ys te m ,  c o m p r e s ‐
s i o n  s ys te m ,  a n d  o th e r  c o m p o n e n ts .  T h e  g as e o u s  s o u r c e  c a n
i n c l u d e  a tu b e  tr a i l e r,  tu b e  b a n k,  o r  o th e r  h i g h -p r e s s u r e  s to r ‐

ag e  ve s s e l s  u s e d  to  s e r ve  th e  p i p i n g  s ys te m  th a t tr an s p o r ts
h yd r o g e n  to  th e  e n d  u s e r.  C o m p r e s s o r s  c an  b e  i n s tal l e d  d o wn ‐

s tr e am  o f th e  s to r ag e  s u p p l y to  b o o s t th e  p r e s s u r e  o f th e  s o u r c e
ga s ,  an d  i n te r m e d i ate  h i g h -p r e s s u r e  s to r a ge  m i g h t b e  p r e s e n t.
T h i s  i s  d o n e  wh e r e  th e  e n d  u s e  r e q u i r e s  h yd r o g e n  at a p r e s s u r e

h i gh e r  th an  th a t o f th e  b u l k s u p p l y.  I n  th e s e  i n s ta n c e s ,  th e r e
m i gh t b e  i n te r m e d i ate  s to r a ge  ve s s e l s  u s e d  to  s to r e  th e  g as  at
e l e vate d  p r e s s u r e s .  I t i s  n o t u n c o m m o n  fo r  th e  b u l k s u p p l y a s

d e l i ve r e d  to  b e  fu r n i s h e d  at n o m i n a l  ga u g e  p r e s s u r e  o f
3 0 0 0  p s i  ( 2 0 , 6 8 4  kP a) ,  an d  th e  i n te r m e d i ate  h i gh -p r e s s u r e  s to r ‐
ag e  to  b e  s to r e d  a t ga u g e  p r e s s u r e s  u p  to  1 5 , 0 0 0  p s i

( 1 0 3 , 4 2 1  kP a ) .  [See Figure A. 3. 3. 1 2(a) through Figure A. 3. 3. 1 2(f)].
[ 5 5 ,  2 0 2 0 ]

A. 3 . 3 . 1 3  B u l k  I n e r t G as  S ys te m .    T h e  b u l k s ys te m  te r m i n ate s
at th e  s o u r c e  val ve ,  wh i c h  i s  c o m m o n l y th e  p o i n t wh e r e  th e  ga s
s u p p l y,  at s e r vi c e  p r e s s u r e ,  fr s t e n te r s  th e  s u p p l y l i n e  o r  a p i e c e

o f e q u i p m e n t th at u ti l i z e s  th e  g as  o r  th e  l i q u i d .  T h e  c o n tai n e r s
ar e  e i th e r  s tati o n ar y o r  m o vab l e ,  an d  th e  s o u r c e  g as  i s  s to r e d  a s
a c o m p r e s s e d  g as  o r  c r yo g e n i c  fu i d .  [ 5 5 ,  2 0 2 0 ]

B u l k i n e r t g as  s ys te m s  c an  b e  u s e d  to  s u p p l y ga s  i n  e i th e r  i ts
c o m p r e s s e d  ga s e o u s  o r  l i q u efe d  fo r m .  S ys te m s  th a t c an  b e

u s e d  to  s u p p l y b o th  ga s e o u s  an d  l i q u i d  fo r m s  ar e  r e fe r r e d  to  a s
h yb r i d  s ys te m s .  T h e  fo l l o wi n g b u l k i n e r t g as  s ys te m s  a r e  typ i c al

o f th o s e  i n  u s e :

( 1 ) Wh e n  th e  p r i m a r y s u p p l y o f th e  g as  a s  s to r e d  i s  fr o m  a
c o m p r e s s e d  g as e o u s  s o u r c e  th at i s  u s e d  i n  th e

c o m p r e s s e d  a n d  ga s e o u s  fo r m ,  th e  b u l k i n e r t g as  s ys te m  i s
s a i d  to  b e  a  b u l k i n e r t c o m p r e s s e d  ga s  s ys te m .

( 2 ) Wh e n  th e  p r i m a r y s u p p l y o f th e  ga s  a s  s to r e d  i s  i n  a l i q u i d
fo r m  a n d  th e  s ys te m  i s  d e s i gn e d  to  tr an s fe r  o n l y l i q u i d ,

th e  s ys te m  i s  s ai d  to  b e  a b u l k l i q u efe d  i n e r t g as  s ys te m .
( 3 ) Wh e n  th e  p r i m ar y s u p p l y o f th e  ga s  a s  s to r e d  i s  i n  a  l i q u i d

fo r m  an d  th e  s ys te m  i s  d e s i g n e d  to  tr an s fe r  o r  s to r e  th e
ga s  i n  a c o m p r e s s e d  g as e o u s  fo r m ,  wi th  o r  wi th o u t a
fe a tu r e  th a t c a n  al s o  a l l o w th e  s u b s e q u e n t tr an s fe r  an d

u s e  o f l i q u i d ,  th e  b u l k i n e r t ga s  s ys te m  i s  s ai d  to  b e  a
h yb r i d  b u l k i n e r t g as  s ys te m .

[ 5 5 ,  2 0 2 0 ]

F o r  th e  p u r p o s e s  o f th e  ap p l i c ati o n  o f th e  c o d e ,  a  h yb r i d
s ys te m  i s  vi e we d  a s  a  b u l k l i q u efe d  i n e r t ga s  s ys te m .  [ 5 5 ,  2 0 2 0 ]
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FI G U RE  A. 3 . 3 . 1 2 ( a)   S ym b o l  L e ge n d  fo r Fi gure s  A. 3 . 3 . 1 1 ( b )  th ro u gh  A. 3 . 3 . 1 1 ( f) .
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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  an d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

A. 3 . 3 . 1 4  B u l k  L i q u efe d  H yd ro ge n  S ys te m  [ G as ] .    T h e  b u l k
s ys te m  te r m i n ate s  at th e  s o u r c e  va l ve ,  wh i c h  i s  c o m m o n l y th e
p o i n t wh e r e  th e  g as  s u p p l y,  at s e r vi c e  p r e s s u r e ,  fr s t e n te r s  th e
s u p p l y l i n e  o r  a p i e c e  o f e q u i p m e n t th at u ti l i z e s  th e  ga s  o r  th e
l i q u i d ,  s u c h  as  a h yd r o g e n  d i s p e n s e r.  T h e  c o n ta i n e r s  ar e  e i th e r
s tati o n a r y o r  m o vab l e ,  an d  th e  s o u r c e  ga s  fo r  th e  s ys te m  i s
s to r e d  as  a c r yo ge n i c  fu i d .  [ 5 5 ,  2 0 2 0 ]

A b u l k l i q u efe d  h yd r o g e n  ga s  s ys te m  c a n  i n c l u d e  a  l i q u i d
s o u r c e  wh e r e  th e  l i q u i d  i s  va p o r i z e d  an d  s u b s e q u e n tl y
c o m p r e s s e d  a n d  tr a n s fe r r e d  to  s to r ag e  i n  th e  c o m p r e s s e d
gas e o u s  fo r m .  I t i s  c o m m o n  fo r  l i q u i d  h yd r o ge n  s ys te m s  to  b e
e q u i p p e d  wi th  vap o r i z e r s  th a t ar e  u s e d  to  ga s i fy th e  c r yo ge n  fo r
u l ti m ate  u s e  i n  th e  c o m p r e s s e d  s tate ;  h o we ve r,  th e r e  ar e  a l s o
s ys te m s  th at c a n  b e  u s e d  to  tr a n s fe r  l i q u i d  i n  th e  c r yo ge n i c
s tate .  F o r  s ys te m s  th at ar e  c o m p o s e d  o f c o m b i n e d  g as e o u s  an d
l i q u efe d  h yd r o ge n  s to r a ge  s ys te m s  an d  h a ve  s e p a r ate  s o u r c e
val ve s  fo r  b o th  s ys te m s ,  th e  s ys te m  c a n  b e  vi e we d  a s  h avi n g  two
s o u r c e  va l ve s  fo r  d e te r m i n i n g m i n i m u m  s e p ar ati o n  d i s tan c e s
fo r  b u l k s to r ag e  s ys te m s  i n  a c c o r d a n c e  wi th  1 0 . 4 . 2 . 2  an d
1 1 . 3 . 2 . 2  o f N F PA 5 5 .  I d e n ti fyi n g two  s o u r c e  va l ve s  m e an s  th a t
e ac h  p o r ti o n  o f th e  s ys te m  i s  s u b j e c t to  i ts  r e s p e c ti ve  m i n i m u m

s e p ar a ti o n  d i s ta n c e s  i n  a c c o r d a n c e  wi th  1 0 . 4 . 2 . 2  a n d  1 1 . 3 . 2 . 2  o f
N F PA 5 5 .

[ 5 5 ,  2 0 2 0 ]

A. 3 . 3 . 1 5  B u l k  O x yge n  S ys te m .    T h e  b u l k o x yge n  s ys te m  te r m i ‐
n a te s  at th e  s o u r c e  val ve ,  wh i c h  i s  c o m m o n l y th e  p o i n t wh e r e

o x yge n  a t s e r vi c e  p r e s s u r e  fr s t e n te r s  th e  s u p p l y l i n e  o r  a  p i e c e
o f e q u i p m e n t th a t u ti l i z e s  th e  o x yge n  g as  o r  l i q u i d .  T h e  o x yg e n

c o n tai n e r s  ar e  e i th e r  s tati o n a r y o r  m o vab l e ,  a n d  th e  o x yg e n  i s
s to r e d  as  a c o m p r e s s e d  ga s  o r  c r yo ge n i c  fu i d .  [ 5 5 ,  2 0 2 0 ]

B u l k o x yge n  s ys te m s  c an  b e  u s e d  to  s u p p l y ga s  i n  e i th e r  i ts
c o m p r e s s e d  ga s e o u s  o r  l i q u efe d  fo r m .  S ys te m s  th a t c an  b e
u s e d  to  s u p p l y b o th  ga s e o u s  an d  l i q u i d  fo r m s  ar e  r e fe r r e d  to  a s

h yb r i d  s ys te m s .  T h e  fo l l o wi n g b u l k o x yg e n  s ys te m s  ar e  typ i c al
o f th o s e  i n  u s e :

( 1 ) Wh e n  th e  p r i m a r y s u p p l y o f th e  g as  as  s to r e d  i s  fr o m  a
c o m p r e s s e d  g as e o u s  s o u r c e  th at i s  u s e d  i n  th e
c o m p r e s s e d  a n d  ga s e o u s  fo r m ,  th e  b u l k o x yge n  s ys te m  i s

s a i d  to  b e  a b u l k c o m p r e s s e d  o x yge n  g as  s ys te m .
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H C V
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H C V
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P S E P S E

H C V

P S E P S E

H C V

P S E P S E

H C V

1 .  S y s t e m  d e s i g n e d ,  a s - b u i l t ,  a n d  i n s t a l l e d  p e r  N F PA  5 5 .

2 .         To  ve n t  s t a c k,  ve n t  s y s t e m  d e s i g n e d  p e r  C G A  G - 5 . 5 ,
           Hydrogen Vent Systems.

3 .  F i t t i n g  c o u n t  fo r  t h e  t u b e  t ra i l e r  i s  1 2 5  j o i n t s .

4 .  P i p e  s i z e s  u s e d  fo r  t h i s  s y s t e m  w i t h  r e s p e c t  t o  g a u g e

    p r e s s u r e :

 

N o t e s :

2 5 0  p s i  ( 1 7 2 4  kP a )  — 2 . 0 7  i n .  ( 5 2 . 5 0  m m )
3 , 0 0 0  p s i  ( 2 0 , 6 8 4  kP a )  — 0 . 7 5  i n .  ( 1 8 . 9 7  m m )
7 , 5 0 0  p s i  ( 5 1 , 7 1 1  kP a )  — 0 . 3 1  i n .  ( 7 . 9 2  m m )
1 2 , 0 0 0  p s i  ( 8 2 , 7 3 7 . 1  kP a )  — 0 . 2 8  i n .  ( 7 . 1 6  m m )

FI G U RE  A. 3 . 3 . 1 2 ( b )   Typ i c al  Tub e  Trai l e r.
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  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 ) Wh e n  th e  p r i m a r y s u p p l y o f th e  ga s  a s  s to r e d  i s  i n  a l i q u i d
fo r m  a n d  th e  s ys te m  i s  d e s i gn e d  to  tr an s fe r  o n l y l i q u i d ,
th e  s ys te m  i s  s ai d  to  b e  a b u l k l i q u efe d  o x yg e n  s ys te m .

( 3 ) Wh e n  th e  p r i m a r y s u p p l y o f th e  ga s  a s  s to r e d  i s  i n  a l i q u i d
fo r m  an d  th e  s ys te m  i s  d e s i g n e d  to  tr an s fe r  o r  s to r e  th e
ga s  i n  a c o m p r e s s e d  g as e o u s  fo r m ,  wi th  o r  wi th o u t a

fe atu r e  th a t c a n  al s o  a l l o w th e  s u b s e q u e n t tr an s fe r  an d
u s e  o f l i q u i d ,  th e  b u l k o x yg e n  s ys te m  i s  s ai d  to  b e  a  h yb r i d

b u l k o x yge n  s ys te m .
[ 5 5 ,  2 0 2 0 ]

F o r  th e  p u r p o s e s  o f th e  ap p l i c ati o n  o f th e  c o d e ,  a  h yb r i d
s ys te m  i s  vi e we d  a s  a  b u l k l i q u efe d  o x yge n  s ys te m .  [ 5 5 ,  2 0 2 0 ]

N A. 3 . 3 . 1 6  C al c i u m  Am m o n i u m  N i trate  ( C AN ) .    I n  th e  c a l c i u m
am m o n i u m  n i tr ate  p r o d u c ti o n  p r o c e s s ,  th e  c a r b o n a te s  ar e
ad d e d  as  a fn e  p o wd e r  wi th  a m i n i m u m  o f 8 0  p e r c e n t o f th e
p o wd e r  s m al l e r  th an  2 5 0  m i c r o n s .  C ar b o n ate s  a r e  e i th e r  ad d e d
d i r e c tl y to  th e  c al c i u m  am m o n i u m  n i tr a te  g r an u l ato r  o r
p r e m i x e d  wi th  a c o n c e n tr ate d  a m m o n i u m  n i tr a te  s o l u ti o n  to
p r o d u c e  a h o m o g e n e o u s  s l u r r y th a t i s  fe d  i n to  th e  g r an u l a ti o n
o r  p r i l l i n g  s e c ti o n .  T h e  s o l i d  c al c i u m  am m o n i u m  n i tr a te  th a t i s
p r o d u c e d  c o n ta i n s  an  i n ti m ate  h o m o ge n e o u s  m i x tu r e  i n  wh i c h
e a c h  s i n g l e  p ar ti c l e  h as  a  s i m i l ar  a m m o n i u m  n i tr ate / c a r b o ‐
n a te s  r ati o .  A p h ys i c al  b l e n d  o f fe r ti l i z e r  g r ad e  am m o n i u m
n i tr ate  g r an u l e s  o r  p r i l l s  wi th ,  fo r  e x am p l e ,  l i m e s to n e  g r an u l e s

o r  c h i p s  gi vi n g th e  s am e  ave r ag e  c h e m i c al  c o m p o s i ti o n  a s  C AN
i s  n o t c o n s i d e r e d  C AN .

A p h ys i c a l  b l e n d  o f d r y fe r ti l i z e r  g r ad e  a m m o n i u m  n i tr ate
gr a n u l e s  o r  p r i l l s  wi th  c a r b o n a te s  ( e . g . ,  l i m e s to n e  g r an u l e s  o r

c h i p s )  g i vi n g  th e  s a m e  ave r ag e  c h e m i c al  c o m p o s i ti o n  a s
c a l c i u m  am m o n i u m  n i tr ate  d o e s  n o t q u al i fy u n d e r  th i s  d efn i ‐
ti o n  i f a n y o f i ts  i n d i vi d u al  b l e n d e d  c o n s ti tu e n ts  c o n tai n i n g

a m m o n i u m  n i tr ate  h ave  m o r e  th an  8 0  p e r c e n t b y we i g h t o f
am m o n i u m  n i tr ate  o r  ar e  n o t i n ti m a te  h o m o ge n e o u s  m i x tu r e s
o f a m m o n i u m  n i tr a te  an d  c ar b o n ate s .  T h e  c a l c i u m  a m m o n i u m

n i tr a te  d e s i gn a ti o n  i s  e x c l u s i ve l y r e s e r ve d  fo r  a fe r ti l i z e r  m a tc h ‐
i n g  al l  th o s e  c r i te r i a o f c o m p o s i ti o n  a n d  o f p r o d u c ti o n  a n d  i f
n o t r e s tr i c te d  b y ab o ve - m e n ti o n e d  l i m i tati o n s  o n  p h ys i c al

b l e n d i n g .

A. 3 . 3 . 2 0  C o m b u s ti b l e  D us t.    D u s ts  tr a d i ti o n a l l y we r e  d efn e d
a s  m ate r i a l  4 2 0  µ m  o r  s m a l l e r  ( i . e . ,  c ap ab l e  o f p as s i n g  th r o u gh

a U . S .  N o .  4 0  s ta n d ar d  s i e ve ) .  F o r  c o n s i s te n c y wi th  o th e r  s tan d ‐
ar d s ,  5 0 0  μ m  ( i . e . ,  c a p a b l e  o f p as s i n g  th r o u gh  a U . S .  N o .  3 5

s tan d ar d  s i e ve )  i s  n o w c o n s i d e r e d  an  ap p r o p r i ate  s i z e  c r i te r i o n .
P ar ti c l e  s u r fac e  a r e a-to -vo l u m e  r ati o  i s  a ke y fac to r  i n  d e te r m i n ‐
i n g  th e  r ate  o f c o m b u s ti o n .  C o m b u s ti b l e  p a r ti c u l a te  s o l i d s  wi th

a  m i n i m u m  d i m e n s i o n  m o r e  th an  5 0 0  μ m  ge n e r a l l y h a ve  a
s u r fac e -to -vo l u m e  r ati o  th a t i s  to o  s m a l l  to  p o s e  a d efa gr a ti o n
h az ar d .  F l a t p l ate l e t-s h ap e d  p a r ti c l e s ,  fake s ,  o r  fb e r s  wi th

l e n gth s  th at a r e  l a r ge  c o m p a r e d  to  th e i r  d i a m e te r  u s u a l l y d o

T I

H C V

P I

Ve n t
s t a c k

P S V

B V

B V

6  t u b e s

G a s e o u s  S t o r a g e  Ve s s e l s

N V

H C V

Fro m
H 2  s u p p l y

To  H 2
d e l i ve r y

s y s t e m

1 .  S y s t e m  d e s i g n e d ,  a s - b u i l t ,  a n d  i n s t a l l e d  p e r  N F PA  5 5 .

2 .         To  ve n t  s t a c k,  ve n t  s y s t e m  d e s i g n e d  p e r  C G A  G - 5 . 5 ,
           Hydrogen Vent Systems.

3 .  F i t t i n g  c o u n t  fo r  t h e  g r o u n d  s t o ra g e  b a n k i s  7 0  j o i n t s .

4 .  P i p e  s i z e s  u s e d  fo r  a n a l y s i s  fo r  t h i s  s y s t e m  w i t h  r e s p e c t  t o

    g a u g e  p r e s s u r e :

5 .  S y s t e m  s h o w n  h a s  6  ve s s e l s .  Ty p i c a l  s y s t e m s  h a ve  3  t o  1 2

    ve s s e l s .  

N o t e s :

2 5 0  p s i  ( 1 7 2 4  kP a )  — 2 . 0 7  i n .  ( 5 2 . 5 0  m m )
3 , 0 0 0  p s i  ( 2 0 , 6 8 4  kP a )  — 0 . 7 5  i n .  ( 1 8 . 9 7  m m )
7 , 5 0 0  p s i  ( 5 1 , 7 1 1  kP a )  — 0 . 3 1  i n .  ( 7 . 9 2  m m )
1 2 , 0 0 0  p s i  ( 8 2 , 7 3 7 . 1  kP a )  — 0 . 2 8  i n .  ( 7 . 1 6  m m )

FI G U RE  A. 3 . 3 . 1 2 ( c )   Typ i c al  B u l k  C o m p re s s e d  G as e o u s  S to rage  S ys te m .



AN N E X  A 4 0 0 - 1 1 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  an d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

n o t p as s  th r o u g h  a 5 0 0  µ m  s i e ve ,  ye t c o u l d  s ti l l  p o s e  a d efag r a‐
ti o n  h a z a r d .  M a n y p ar ti c u l ate s  ac c u m u l ate  e l e c tr o s tati c  c h ar g e
i n  h an d l i n g ,  c au s i n g  th e m  to  attr a c t e ac h  o th e r,  fo r m i n g
ag gl o m e r a te s .  O fte n ,  a gg l o m e r ate s  b e h ave  as  i f th e y we r e
l ar g e r  p a r ti c l e s ,  ye t wh e n  th e y ar e  d i s p e r s e d  th e y p r e s e n t a
s i gn ifc a n t h a z a r d .  T h e r e fo r e ,  i t c an  b e  i n fe r r e d  th a t an y p ar ti c ‐
u l a te  th a t h as  a  m i n i m u m  d i m e n s i o n  l e s s  th an  o r  e q u al  to  5 0 0
μ m  c o u l d  b e h ave  as  a  c o m b u s ti b l e  d u s t i f s u s p e n d e d  i n  ai r  o r
th e  p r o c e s s  s p e c ifc  o x i d i z e r.  I f th e  m i n i m u m  d i m e n s i o n  o f th e
p ar ti c u l ate  i s  g r e ate r  th a n  5 0 0  μ m ,  i t i s  u n l i ke l y th at th e  m a te ‐
r i al  wo u l d  b e  a c o m b u s ti b l e  d u s t,  as  d e te r m i n e d  b y te s t.  T h e
d e te r m i n ati o n  o f wh e th e r  a  s a m p l e  o f c o m b u s ti b l e  m a te r i al
p r e s e n ts  a fas h -fr e  o r  e x p l o s i o n  h az ar d  c o u l d  b e  b as e d  o n  a
s c r e e n i n g te s t m e th o d o l o gy s u c h  as  p r o vi d e d  i n  AS T M  E 1 2 2 6 ,
Standard Test Method for Explosibility of Dust Clouds.  Al te r n ati ve l y,
an d  a s tan d ar d i z e d  te s t m e th o d  s u c h  as  AS T M  E 1 5 1 5 ,  Standard
Test Method for Minimum Explosible Concentration of Combustible
Dusts,  c o u l d  b e  u s e d  to  d e te r m i n e  d u s t e x p l o s i b i l i ty.  C h ap te r  5
o f N F PA 6 5 2  h a s  a d d i ti o n al  i n fo r m ati o n  o n  te s ti n g  r e q u i r e ‐
m e n ts .  [ 6 5 2 ,  2 0 1 9 ]

T h e r e  i s  s o m e  p o s s i b i l i ty th at a s am p l e  wi l l  r e s u l t i n  a fal s e
p o s i ti ve  i n  th e  2 0  L  s p h e r e  wh e n  te s te d  b y th e  AS T M  E 1 2 2 6
s c r e e n i n g te s t o r  th e  AS T M  E 1 5 1 5  te s t.  T h i s  i s  d u e  to  th e  h i g h
e n e r gy i g n i ti o n  s o u r c e  o ve r d r i vi n g  th e  te s t.  Wh e n  th e  l o we s t
i gn i ti o n  e n e r g y a l l o we d  b y e i th e r  m e th o d  s ti l l  r e s u l ts  i n  a p o s i ‐
ti ve  r e s u l t,  th e  o wn e r / o p e r a to r  c an  e l e c t to  d e te r m i n e  wh e th e r
th e  s a m p l e  i s  a c o m b u s ti b l e  d u s t wi th  s c r e e n i n g  te s ts
p e r fo r m e d  i n  a  l ar g e r  s c al e  ( ≥ 1  m 3 )  e n c l o s u r e ,  wh i c h  i s  l e s s

s u s c e p ti b l e  to  o ve r d r i vi n g an d  th u s  wi l l  p r o vi d e  m o r e  r e al i s ti c
r e s u l ts .  [ 6 5 2 ,  2 0 1 9 ]

T h i s  p o s s i b i l i ty fo r  fa l s e  p o s i ti ve s  h as  b e e n  kn o wn  fo r  q u i te
s o m e  ti m e  a n d  i s  attr i b u te d  to  “ o ve r d r i ve n ”  c o n d i ti o n s  th a t

e x i s t i n  th e  2 0  L  c h am b e r  d u e  to  th e  u s e  o f s tr o n g p yr o te c h n i c
i gn i te r s .  F o r  th at r e a s o n ,  th e  r e fe r e n c e  m e th o d  fo r  e x p l o s i b i l i ty

te s ti n g i s  b a s e d  o n  a 1  m 3  c h am b e r,  an d  th e  2 0  L  c h am b e r  te s t
m e th o d  i s  c al i b r ate d  to  p r o d u c e  r e s u l ts  c o m p a r ab l e  to  th o s e
fr o m  th e  1  m 3  c h a m b e r  fo r  m o s t d u s ts .  I n  fa c t,  th e  U . S .  s tan d ‐
a r d  fo r  2 0  L  te s ti n g ( AS T M  E 1 2 2 6 )  s ta te s ,  “ T h e  o b j e c ti ve  o f th i s
te s t m e th o d  i s  to  d e ve l o p  d ata th a t c a n  b e  c o r r e l ate d  to  th o s e

fr o m  th e  1  m 3  c h am b e r  ( d e s c r i b e d  i n  I S O  6 1 8 4 -1  an d  VD I
3 6 7 3 ) … ”  AS T M  E 1 2 2 6  fu r th e r  s tate s ,  “ B e c au s e  a  n u m b e r  o f
fac to r s  ( c o n c e n tr ati o n ,  u n i fo r m i ty o f d i s p e r s i o n ,  tu r b u l e n c e  o f

i g n i ti o n ,  s a m p l e  a ge ,  e tc . )  c an  a ffe c t th e  te s t r e s u l ts ,  th e  te s t
ve s s e l  to  b e  u s e d  fo r  r o u ti n e  wo r k m u s t b e  s ta n d a r d i z e d  u s i n g
d u s t s am p l e s  wh o s e  KSt a n d  Pmax p a r am e te r s  ar e  kn o wn  i n  th e
1  m 3  c h a m b e r. ”  [ 6 5 2 ,  2 0 1 9 ]

N FPA 6 8  al s o  r e c o gn i z e s  th i s  p r o b l e m  a n d  a d d r e s s e s  i t s ta t‐
i n g  th at “ th e  2 0  L  te s t ap p a r atu s  i s  d e s i g n e d  to  s i m u l ate  r e s u l ts
o f th e  1  m 3  c h a m b e r ;  h o we ve r,  th e  i gn i te r  d i s c h ar g e  m a ke s  i t

p r o b l e m ati c  to  d e te r m i n e  KSt val u e s  l e s s  th a n  5 0  b ar-m / s e c .
Wh e r e  th e  m ate r i al  i s  e x p e c te d  to  yi e l d  KSt va l u e s  l e s s  th an  5 0
b a r- m / s e c ,  te s ti n g  i n  a 1  m 3  c h am b e r  m i g h t yi e l d  l o we r  val u e s . ”

[ 6 5 2 ,  2 0 1 9 ]

An y ti m e  a  c o m b u s ti b l e  d u s t i s  p r o c e s s e d  o r  h a n d l e d ,  a
p o te n ti a l  fo r  d efag r ati o n  e x i s ts .  T h e  d e g r e e  o f d efa gr a ti o n

P I

P S V

1 .  S y s t e m  d e s i g n e d ,  a s - b u i l t ,  a n d  i n s t a l l e d  p e r  N F PA  5 5 .

2 .         To  ve n t  s t a ck,  ve n t  s y s t e m  d e s i g n e d  p e r  C G A  G - 5 . 5 ,
           Hydrogen Vent Systems.

3 .  F i t t i n g  c o u n t  fo r  t h e  p r e s s u r e  c o n t r o l  m a n i fo l d  i s  1 1 1  j o i n t s .

4 .  F i t t i n g  c o u n t  fo r  t h e  s t a n c h i o n  i s  2 9  j o i n t s .

5 .  P i p e  s i z e s  u s e d  fo r  a n a l y s i s  fo r  t h i s  s y s t e m  w i t h  r e s p e c t  t o  g a u g e

    p r e s s u r e :

N o t e s :

H C V
H C V

H C V

H C V H C V

P S V

E F V

P I

H C VH C V

H C V

H C VH C V

H C V

P I

H C V

H C V

H C VH C V

H C V

C V

C VF H

C V

To
u s e r

S
u

p
p

lie
r

u
s

e
r

S V

P C V
2 5 0  p s i

3 0 0 0  p s i

2 5 0  p s i

3 0 0 0  p s i P C V

FF

Fr o m
H 2

s u p p l y

Stanchion

2 5 0  p s i  ( 1 7 2 4  kP a )  — 2 . 0 7  i n .  ( 5 2 . 5 0  m m )
3 , 0 0 0  p s i  ( 2 0 , 6 8 4  kP a )  — 0 . 7 5  i n .  ( 1 8 . 9 7  m m )
7 , 5 0 0  p s i  ( 5 1 , 7 1 1  kP a )  — 0 . 3 1  i n .  ( 7 . 9 2  m m )
1 2 , 0 0 0  p s i  ( 8 2 , 7 3 7 . 1  kP a )  — 0 . 2 8  i n .  ( 7 . 1 6  m m )

FI G U RE  A. 3 . 3 . 1 2 ( d )   Typ i c al  Tu b e  Trai l e r D i s c h arge  S tan c h i o n  an d  P re s s u re  C o n tro l  M an i fo l d .



H AZ ARD O U S  M AT E RI AL S  C O D E4 0 0 - 1 1 2

2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  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 .

h az ar d  va r i e s ,  d e p e n d i n g o n  th e  typ e  o f c o m b u s ti b l e  d u s t an d
th e  p r o c e s s i n g  m e th o d s  u s e d .  [ 6 5 2 ,  2 0 1 9 ]

A d u s t d efa gr a ti o n  h a s  th e  fo l l o wi n g  fo u r  r e q u i r e m e n ts :

( 1 ) C o m b u s ti b l e  d u s t
( 2 ) D u s t d i s p e r s i o n  i n  a i r  o r  o th e r  o x i d an t
( 3 ) S u ffc i e n t c o n c e n tr a ti o n  at o r  e x c e e d i n g  th e  m i n i m u m

e x p l o s i b l e  c o n c e n tr ati o n  ( M E C )
( 4 ) S u ffc i e n tl y p o we r fu l  i gn i ti o n  s o u r c e  s u c h  as  a n  e l e c tr o ‐

s tati c  d i s c h ar g e ,  an  e l e c tr i c  c u r r e n t ar c ,  a  gl o wi n g  e m b e r,
a  h o t s u r fac e ,  we l d i n g  s l ag ,  fr i c ti o n al  h e at,  o r  a fam e

[ 6 5 2 ,  2 0 1 9 ]

I f th e  d efag r ati o n  i s  c o nfn e d  a n d  p r o d u c e s  a  p r e s s u r e  s u ff‐
c i e n t to  r u p tu r e  th e  c o nfn i n g e n c l o s u r e ,  th e  e ve n t i s ,  b y d efn i ‐
ti o n ,  an  “ e x p l o s i o n . ”  [ 6 5 2 ,  2 0 1 9 ]

E val u ati o n  o f th e  h a z a r d  o f a c o m b u s ti b l e  d u s t s h o u l d  b e
d e te r m i n e d  b y th e  m e a n s  o f ac tu a l  te s t d ata.  E ac h  s i tu a ti o n
s h o u l d  b e  e val u ate d  an d  ap p l i c ab l e  te s ts  s e l e c te d .  T h e  fo l l o w‐
i n g l i s t r e p r e s e n ts  th e  fac to r s  th at ar e  s o m e ti m e s  u s e d  i n  d e te r ‐
m i n i n g  th e  d efag r ati o n  h az ar d  o f a d u s t:

( 1 ) M E C
( 2 ) M I E
( 3 ) P ar ti c l e  s i z e  d i s tr i b u ti o n
( 4 ) M o i s tu r e  c o n te n t a s  r e c e i ve d  a n d  as  te s te d
( 5 ) M ax i m u m  e x p l o s i o n  p r e s s u r e  a t o p ti m u m  c o n c e n tr ati o n
( 6 ) M ax i m u m  r ate  o f p r e s s u r e  r i s e  a t o p ti m u m  c o n c e n tr a‐

ti o n

( 7 ) KSt ( n o r m a l i z e d  r ate  o f p r e s s u r e  r i s e )  as  d efn e d  i n
AS T M  E 1 2 2 6 ,  Standard Test Method for Explosibility of Dust

Clouds
( 8 ) L a ye r  i g n i ti o n  te m p e r atu r e
( 9 ) D u s t c l o u d  i g n i ti o n  te m p e r atu r e

( 1 0 ) L i m i ti n g o x i d an t c o n c e n tr ati o n  ( L O C )  to  p r e ve n t i g n i ‐
ti o n

( 1 1 ) E l e c tr i c a l  vo l u m e  r e s i s ti vi ty
( 1 2 ) C h ar g e  r e l a x a ti o n  ti m e
( 1 3 ) C h ar g e ab i l i ty

[ 6 5 2 ,  2 0 1 9 ]

I t i s  i m p o r ta n t to  ke e p  i n  m i n d  th a t a s  a  p a r ti c u l a te  i s
p r o c e s s e d ,  h a n d l e d ,  o r  tr a n s p o r te d ,  th e  p ar ti c l e  s i z e  g e n e r al l y

d e c r e as e s  d u e  to  p a r ti c l e  a ttr i ti o n .  T h e r e fo r e ,  i t i s  o fte n  n e c e s ‐
s a r y to  e val u ate  th e  e x p l o s i b i l i ty o f th e  p a r ti c u l a te  a t m u l ti p l e

p o i n ts  al o n g  th e  p r o c e s s .  Wh e r e  p r o c e s s  c o n d i ti o n s  d i c tate  th e
u s e  o f o x i d i z i n g m e d i a o th e r  th an  ai r,  wh i c h  i s  n o m i n a l l y take n

a s  2 1  p e rc e n t o x yg e n  an d  7 9  p e r c e n t n i tr o ge n ,  th e  a p p l i c ab l e
te s ts  s h o u l d  b e  c o n d u c te d  i n  th e  ap p r o p r i ate  p r o c e s s -s p e c ifc

m e d i u m .  [ 6 5 2 ,  2 0 1 9 ]

A. 3 . 3 . 2 2  C o m p re s s e d  G as  S ys te m .    A c o m p r e s s e d  g as  s ys te m
c a n  c o n s i s t o f a  c o m p r e s s e d  g as  c o n ta i n e r  o r  c o n tai n e r s ,  r e a c ‐

to r s ,  an d  a p p u r te n an c e s ,  i n c l u d i n g p u m p s ,  c o m p r e s s o r s ,  an d
c o n n e c ti n g p i p i n g a n d  tu b i n g .  [ 5 5 ,  2 0 2 0 ]

A. 3 . 3 . 2 3 . 2  C o n tai n e 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 u i d ] .    T h e  U . S .  D O T  d efn e s  non-bulk packaging as  h a vi n g
u p  to  1 1 9  g al  ( 4 5 0  L )  c a p a c i ty i n  4 9  C F R 1 7 1 . 8 .  [ 3 0 ,  2 0 2 1 ]

1 .  S y s t e m  d e s i g n e d ,  a s - b u i l t ,  a n d  i n s t a l l e d  p e r  N F PA  5 5 .

2 .         To  ve n t  s t a c k,  ve n t  s y s t e m  d e s i g n e d  p e r  C G A  G - 5 . 5 ,
           Hydrogen Vent Systems.

3 .  F i t t i n g  c o u n t  fo r  t h e  c y l i n d e r  s u p p l y  s y s t e m  i s  1 3 0  j o i n t s .

4 .  P i p e  s i z e s  u s e d  fo r  a n a l y s i s  fo r  t h i s  s y s t e m  w i t h  r e s p e c t  t o  g a u g e

    p r e s s u r e :

5 .  C E S M :  c h e m i c a l  e n e r g y  s t o ra g e  m o d u l e .

N o t e s :

P I

H C V

P S V

P C V

P C VC V

C V

S
u

p
p

lie
r

u
s

e
r

S o u rc e
va l ve

F u e l
d e l i ve r y

m o d u l e

P I

P I

H C V

C V

C V

H C V

C V

C V

H C V

C V

C V

H C V

C V

C V

H C V

C V

C V

H C V

P I

H C V

P I

H y d r o g e n
ve n t  s t a c k

C E S M  a u t o
c h a n g e o ve r

s w i t c h

2 5 0  p s i  ( 1 7 2 4  kP a )  — 2 . 0 7  i n .  ( 5 2 . 5 0  m m )
3 , 0 0 0  p s i  ( 2 0 , 6 8 4  kP a )  — 0 . 7 5  i n .  ( 1 8 . 9 7  m m )
7 , 5 0 0  p s i  ( 5 1 , 7 1 1  kP a )  — 0 . 3 1  i n .  ( 7 . 9 2  m m )
1 2 , 0 0 0  p s i  ( 8 2 , 7 3 7 . 1  kP a )  — 0 . 2 8  i n .  ( 7 . 1 6  m m )

E F V

FI G U RE  A. 3 . 3 . 1 2 ( e )   Typ i c al  C h e m i c al  E n e rgy S to rage  M o d e l  ( C E S M ) .



AN N E X  A 4 0 0 - 1 1 3

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

A. 3 . 3 . 2 3 . 7  N o n m e tal l i c  C o n tai n e r [ S o l i d ,  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 ] .    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 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 )  an d  an 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 a te r i al s
tr a n 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 ati o n s
p u b l i c ati o n  Recommendations on the Transport of Dangerous Goods,
Model Regulations,  a n 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 ’ s
H a z a r d o u s  M ate r i a l 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 .  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
ta n 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 ) ]  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 m u l ti -p l y c a r d b o ar d  b o x  wi th  a  r i g i d
o r  fe x i b l e  p l as ti c  b l ad d e r.  [ 3 0 ,  2 0 2 1 ]

A. 3 . 3 . 2 3 . 9 . 1  S tati o n ar y Tan k  [ G as ] .    A s tati o n ar y tan k d o e s  n o t
i n c l u d e  a  c yl i n d e r  h a vi n g l e s s  th an  1 0 0 0  l b  ( 4 5 3 . 5  kg )  wate r
c a p a c i ty.

A. 3 . 3 . 2 3 . 1 0 . 1  Atm o s p h e ri c  Tan k  [ 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 ] .    O l d e r-s tyl e  fa t r o o f ta n ks  we r e
d e s i g n e d  to  o p e r a te  at p r e s s u r e s  o f 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 0 . 5  p s i  ( 3 . 5  kP a) ,  m e as u r e d  at 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  tan k.  [ 3 0 ,  2 0 2 1 ]

A. 3 . 3 . 2 3 . 1 1  P o r tab l e  Tan k  [ 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 ] .    T h e  te r m  portable tank d o e s  n o t i n c l u d e  a n  i n te r ‐
m e d i a te  b u l k c o n tai n e r  ( I B C ) .  T h e  s ta n d a r d s  o f c o n s tr u c ti o n

fo r  p o r ta b l e  tan ks  a r e  d i ffe r e n t fr o m  th o s e  u s e d  fo r  th e
c o n s tr u c ti o n  o f c o n tai n e r s  an d  I B C s .

A. 3 . 3 . 2 3 . 1 1 . 1  P o r tab l e  Tan k  [ G as ] .    A p o r tab l e  tan k ( g as )  d o e s
n o t i n c l u d e  a n y c yl i n d e r  h avi n g  l e s s  th an  1 0 0 0  l b  ( 4 5 3 . 5  kg)

wate r  c ap ac i ty,  c a r go  ta n k,  tan k c a r  tan k,  o r  tr ai l e r  c ar r yi n g
c yl i n d e r s  o f o ve r  1 0 0 0  l b  ( 4 5 3 . 5  kg )  wate r  c ap a c i ty.

A. 3 . 3 . 2 3 . 1 1 . 2  N o n m e tal l i c  P o r tab l e  Tan k  [ I gn i ti b l e  ( Fl am m a‐
b l e  o r C o m b u s ti b l e )  L i q u i d ] .    P e r m i s s i b l e  n o n m e tal l i c  p o r ta‐
b l e  tan ks  fo r  s h i p p 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 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 a te r i al s  tr a n s p o r ta ti 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 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 ta‐
ti 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  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 o r r u ga te d  b o x  wi th  a r i gi d  o r  fe x i b l e  i n n e r  p l as ti c

b l ad d e r.  [ 3 0 ,  2 0 2 1 ]

A. 3 . 3 . 2 3 . 1 2  P re s s u re  Ve s s e l .    P r e s s u r e  ve s s e l s  o f a n y typ e  c a n
b e  s u b j e c t to  ad d i ti o n a l  r e g u l ati o n s  i m p o s e d  b y va r i o u s  s tate s

o r  o th e r  l e ga l  j u r i s d i c ti o n s .  U s e r s  s h o u l d  b e  awa r e  th at c o m p l i ‐
an c e  wi th  D O T  o r  AS M E  r e q u i r e m e n ts  m i g h t n o t s a ti s fy al l  o f

th e  r e q u i r e d  r e g u l a ti o n s  fo r  th e  l o c a ti o n  i n  wh i c h  th e  ve s s e l  i s
to  b e  i n s tal l e d  o r  u s e d .  P r e s s u r e  ve s s e l s  m ay b e  c o n s tr u c te d  to
m e e t r e q u i r e m e n ts  o f o th e r  r e g u l ato r y ag e n c i e s ,  i n c l u d i n g

1 .  S y s t e m  d e s i g n e d ,  a s - b u i l t ,  a n d  i n s t a l l e d  p e r  N F PA  5 5 .

2 .         To  ve n t  s t a ck,  ve n t  s y s t e m  d e s i g n e d  p e r  C G A  G - 5 . 5 ,
           Hydrogen Vent Systems.

3 .  F i t t i n g  c o u n t  fo r  t h e  c o m p r e s s i o n  s y s t e m  i s  2 2 5  j o i n t s .

4 .  P i p e  s i z e s  u s e d  fo r  a n a l y s i s  fo r  t h i s  s y s t e m  w i t h  r e s p e c t  t o  g a u g e  p r e s s u r e :
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2 5 0  p s i  ( 1 7 2 4  kP a )  — 2 . 0 7  i n .  ( 5 2 . 5 0  m m )
3 , 0 0 0  p s i  ( 2 0 , 6 8 4  kP a )  — 0 . 7 5  i n .  ( 1 8 . 9 7  m m )
7 , 5 0 0  p s i  ( 5 1 , 7 1 1  kP a )  — 0 . 3 1  i n .  ( 7 . 9 2  m m )
1 2 , 0 0 0  p s i  ( 8 2 , 7 3 7 . 1  kP a )  — 0 . 2 8  i n .  ( 7 . 1 6  m m )

FI G U RE  A. 3 . 3 . 1 2 ( f)   Typ i c al  C o m p re s s o r M o d u l e .



H AZ ARD O U S  M AT E RI AL S  C O D E4 0 0 - 1 1 4

2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  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 .

r e gu l ati o n s  fo r  Tr a n s p o r t,  C a n ad a ( T C )  o r  va r i o u s  AN S I  s tan d ‐
ar d s  th at m a y b e  ap p l i c a b l e  fo r  s p e c ifc  u s e s .  [ 5 5 : A. 8 . 2 ]

A. 3 . 3 . 2 3 . 1 4 . 1  Tu b e  Trai l e r [ G as ] .    T h e  c h a r ac te r i s ti c  i n te r n al
wate r  vo l u m e  o f i n d i vi d u a l  tu b u l ar  c yl i n d e r s  r an g e s  fr o m  4 3  ft3

( 1 2 1 8  L )  to  9 3  ft3  ( 2 6 3 2  L )  o r  a wa te r  c ap ac i ty o f 2 6 8 6  l b
( 1 2 1 8  kg)  to  5 8 0 3  l b  ( 2 6 3 2  kg) .

A. 3 . 3 . 2 3 . 1 5  I S O  M o d ul e .    T h e  fr am e  o f an  I S O  c o n tai n e r
m o d u l e  a n d  i ts  c o r n e r  c as i n g s  ar e  s p e c ifc a l l y d e s i gn e d  an d
d i m e n s i o n e d  to  b e  u s e d  i n  m u l ti m o d al  tr a n s p o r ta ti o n  s e r vi c e

o n  c o n tai n e r  s h i p s ,  s p e c i a l  h i gh wa y c h a s s i s ,  an d  c o n tai n e r  o n
fa tc ar  r a i l r o a d  e q u i p m e n t.

Δ A. 3 . 3 . 2 3 . 1 6  S afe ty C an  [ L i q u i d ] .    S afe ty c a n s  l i s te d  to  U L  3 0 ,
Metal Safety Cans,  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 or Petroleum Products,  a l l o ws  fo r  c a p a c i ti e s

u p  to  5  I m p e r i al  ga l  ( 2 3  L ) .  [ 3 0 ,  2 0 2 1 ]

A. 3 . 3 . 2 7  C yl i n d e r [ G as ] .    T h e  te r m  cylinder (gas) d o e s  n o t
i n c l u d e  a p o r ta b l e  ta n k,  m u l ti u n i t tan k c ar  tan k,  c a r go  tan k,  o r

ta n k c ar.

A. 3 . 3 . 3 0  C yl i n d e r P ac k  [ G as ] .    Six-packs a n d  twelve-packs ar e
te r m s  u s e d  to  fu r th e r  d efn e  c yl i n d e r  p a c ks  wi th  a s p e c ifc
n u m b e r  o f c yl i n d e rs  i n vo l ve d .  T h e  c h ar a c te r i s ti c  i n te r n a l  wate r

vo l u m e  o f i n d i vi d u al  c yl i n d e r s  i n  a  c yl i n d e r  p ac k r an g e s  fr o m
1 . 5 2  s c f to  1 . 7 6  s c f ( 4 3  L  to  5 0  L )  o r  a wa te r  c a p ac i ty o f fr o m
9 5  l b  to  1 1 0  l b  ( 4 3  kg  to  5 0  kg ) .  [ 5 5 ,  2 0 2 0 ]

A. 3 . 3 . 4 0  E x h au s te d E n c l o s u re  [ G as ] .    S u c h  e n c l o s u r e s  i n c l u d e
l ab o r ato r y h o o d s ,  e x h au s t fu m e  h o o d s ,  an d  s i m i l a r  ap p l i an c e s

a n d  e q u i p m e n t u s e d  to  r e tai n  an d  e x h a u s t l o c al l y th e  g as e s ,
fu m e s ,  va p o r s ,  a n d  m i s ts  th at c o u l d  b e  r e l e a s e d .  Ro o m s  o r  ar e a s
p r o vi d e d  wi th  g e n e r al  ve n ti l ati o n ,  i n c l u d i n g  r o o m s ,  s u c h  a s
c o n tr o l  ar e as ,  wi th  d e d i c a te d  h a z a r d o u s  va p o r / g as  e x h a u s t

s ys te m s ,  i n  an d  o f th e m s e l ve s ,  ar e  n o t e x h a u s te d  e n c l o s u r e s .
[ 5 5 ,  2 0 2 0 ]

A. 3 . 3 . 4 1  E x p l o s i o n  C o n tro l  [ G as ] .    N F PA 6 8  p r o vi d e s  g u i d ‐
an c e  o n  th e  u s e  o f d efag r ati o n  ve n ti n g  s ys te m s  fo r  u s e  i n
b u i l d i n g s  a n d  o th e r e n c l o s u r e s .  T h e  p r i m ar y p u r p o s e  o f a  ve n t‐

i n g s ys te m  i s  to  r e l i e ve  th e  o ve r p r e s s u r e  p r o d u c e d  i n  a n  e x p l o ‐
s i o n  to  l i m i t th e  p o te n ti al  d a m a ge  to  th e  b u i l d i n g  wh e r e  th e
e x p l o s i o n  o c c u r s .  Al th o u gh  s o m e  s tr u c tu r al  d am ag e  c an  b e

a n ti c i p a te d ,  th e  u s e  o f r e l i e f ve n ti n g i s  e x p e c te d  to  p r e ve n t
m a s s i ve  b u i l d i n g  fai l u r e  a n d  c o l l ap s e .  I n  c as e s  wh e r e  d e to n a‐
ti o n  i s  p r o b ab l e ,  ve n ti n g i s  o fte n  u s e d  i n  c o n j u n c ti o n  wi th

b a r r i c ad e  c o n s tr u c ti o n  wh e r e  th e  p r e s s u r e -r e s i s tan t p o r ti o n s  o f
th e  b u i l d i n g h a ve  b e e n  c o n s tr u c te d  to  r e s i s t th e  p r e s s u r e s
an ti c i p ate d  s h o u l d  an  e x p l o s i ve  e ve n t o c c u r.  D e s i gn  o f b ar r i ‐

c a d e  s ys te m s  i s  h i gh l y s p e c i al i z e d ,  an d  th e  s u b j e c t o f m i l i tar y
s tan d ar d s  a p p l i c a b l e  to  th e  s u b j e c t.  N F PA 6 9  p r o vi d e s  gu i d a n c e
o n  th e  u s e  o f s u p p re s s i o n ,  ve n ti l ati o n  s ys te m s ,  an d  th e  l i m i ti n g

o f o x i d an ts  as  a m e an s  to  p r e ve n t th e  o c c u r r e n c e  o f an  e x p l o ‐
s i o n .  Wh e n  r e l i e f ve n ts  ar e  to  b e  u s e d  as  a  m e a n s  to  p r o vi d e
e x p l o s i o n  r e l i e f,  th e  fu n d a m e n tal  r e q u i r e m e n ts  o f th e  b u i l d i n g

c o d e  fo r  s tr u c tu r a l  e l e m e n ts  i n c l u d i n g s n o w,  wi n d ,  an d  s e i s m i c
e ve n ts  s h o u l d  b e  c o n s i d e r e d .  I n  s o m e  i n s tan c e s ,  th e  r e q u i r e ‐
m e n ts  fo r  wi n d  r e s i s ta n c e  c an  i m p o s e  m o r e  r i go r o u s  r e q u i r e ‐

m e n ts  o n  th e  r e l i e f ve n ts  th an  r e q u i r e d  b y th e  e n g i n e e r i n g
an al ys i s  u s e d  to  d e te r m i n e  th e  r e l i e f p r e s s u r e .  I n  s u c h  c as e s ,
u s e r s  m u s t d e m o n s tr a te  th at th e  r e l i e f ve n ts  wi l l  n o t b e c o m e

a i r b o r n e  o r  r e l e as e  i n  s u c h  a m a n n e r  as  to  c r e ate  s e c o n d ar y
h az ar d s  wi th i n  o r  e x te r n al  to  th e  b u i l d i n g  i n  wh i c h  th e y a r e
i n s ta l l e d .  S p e c ifc  d e s i g n s  m i g h t r e q u i r e  ap p r o va l  b y th e  AH J .

[ 5 5 ,  2 0 2 0 ]

A. 3 . 3 . 4 3  E x p l o s i ve .    E x p l o s i ve s  i n  C l as s  1  a r e  d i vi d e d  i n to  s i x
d i vi s i o n s  as  fo l l o ws :

( 1 ) D i vi s i o n  1 . 1  c o n s i s ts  o f e x p l o s i ve s  th at h ave  a m as s  e x p l o ‐
s i o n  h az ar d .  A m as s  e x p l o s i o n  i s  o n e  th at affe c ts  al m o s t
th e  e n ti r e  l o ad  i n s ta n ta n e o u s l y.

( 2 ) D i vi s i o n  1 . 2  c o n s i s ts  o f e x p l o s i ve s  th a t h a ve  a p r o j e c ti o n
h a z a r d  b u t n o t a m as s  e x p l o s i o n  h az ar d .

( 3 ) D i vi s i o n  1 . 3  c o n s i s ts  o f e x p l o s i ve s  th at h ave  a  fr e  h az ar d
a n d  e i th e r  a m i n o r  b l as t h az ar d  o r  a m i n o r  p r o j e c ti o n
h a z a r d ,  o r  b o th ,  b u t n o t a m as s  e x p l o s i o n  h az ar d .

( 4 ) D i vi s i o n  1 . 4  c o n s i s ts  o f e x p l o s i ve s  th a t p r e s e n t a m i n o r
e x p l o s i o n  h az ar d .  T h e  e x p l o s i ve  e ffe c ts  ar e  l ar g e l y
c o nfn e d  to  th e  p a c ka ge ,  a n d  n o  p r o j e c ti o n  o f fr a gm e n ts

o f a p p r e c i ab l e  s i z e  o r  r an g e  i s  to  b e  e x p e c te d .  An  e x te r ‐
n a l  fr e  m u s t n o t c au s e  vi r tu a l l y i n s tan tan e o u s  e x p l o s i o n

o f al m o s t th e  e n ti r e  c o n te n ts  o f th e  p ac kag e .
( 5 ) D i vi s i o n  1 . 5  c o n s i s ts  o f ve r y i n s e n s i ti ve  e x p l o s i ve s .  ( T h e

p r o b ab i l i ty o f tr a n s i ti o n  fr o m  b u r n i n g  to  d e to n a ti o n  i s
g r e ate r  wh e n  l ar g e  q u an ti ti e s  ar e  tr an s p o r te d  i n  a ve s s e l . )
T h i s  d i vi s i o n  i s  c o m p r i s e d  o f s u b s tan c e s  th at h a ve  a m a s s
e x p l o s i o n  h a z a r d  b u t ar e  s o  i n s e n s i ti ve  th at th e r e  i s  ve r y

l i ttl e  p r o b a b i l i ty o f i n i ti ati o n  o r  o f tr an s i ti o n  fr o m  b u r n ‐
i n g  to  d e to n a ti o n  u n d e r  n o r m al  c o n d i ti o n s  o f tr an s p o r t.

( 6 ) D i vi s i o n  1 . 6  c o n s i s ts  o f e x tr e m e l y i n s e n s i ti ve  a r ti c l e s  th at
d o  n o t h a ve  a m as s  e x p l o s i o n  h az ar d .  ( T h e  r i s k fr o m  ar ti ‐
c l e s  o f D i vi s i o n  1 . 6  i s  l i m i te d  to  th e  e x p l o s i o n  o f a s i n g l e

d e vi c e . )  T h i s  d i vi s i o n  i s  c o m p r i s e d  o f ar ti c l e s  th a t c o n tai n
o n l y e x tr e m e l y i n s e n s i ti ve  d e to n ati n g  s u b s tan c e s  an d  th at

d e m o n s tr ate  a  n e gl i g i b l e  p r o b ab i l i ty o f a c c i d e n tal  i n i ti a‐
ti o n  o r  p r o p a ga ti o n .

A l i s t o f e x p l o s i ve s  d e te r m i n e d  to  b e  wi th i n  th e  s c o p e  o f 1 8
U S C  4 0 ,  “ I m p o r tati o n ,  M a n u fac tu r e ,  D i s tr i b u ti o n  an d  S to r ag e

o f E x p l o s i ve  M a te r i al s , ”  i s  p u b l i s h e d  a t l e as t an n u a l l y b y th e
B u r e au  o f Al c o h o l ,  To b ac c o ,  F i r e a r m s  an d  E x p l o s i ve s  ( AT F ) ,

U . S .  D e p ar tm e n t o f J u s ti c e .  T h e  c l as s ifc ati o n  o f e x p l o s i ve s
d e s c r i b e d  i n  4 9  C F R 1 7 1 –1 8 0 ,  “ H a z a r d o u s  M ate r i a l s  Re g u l a‐
ti o n s , ”  i s  p r o vi d e d  i n  An n e x  E .  T h e s e  r e gu l ati o n s  we r e  r e vi s e d

i n  1 9 9 1 .  T h e  te r m  i n c l u d e s ,  b u t i s  n o t l i m i te d  to ,  d yn am i te ,
b l ac k p o wd e r,  p e l l e t p o wd e r,  i n i ti ati n g  e x p l o s i ve s ,  d e to n ato r s ,
s a fe ty fu s e s ,  s q u i b s ,  d e to n ati n g  c o r d ,  i g n i te r  c o r d ,  a n d  i g n i te r s .

T h e  te r m  i n c l u d e s  a n y m ate r i al  d e te r m i n e d  to  b e  wi th i n  th e
s c o p e  o f 1 8  U S C  4 0 ,  an d  al s o  i n c l u d e s  an y m ate r i a l  c l a s s ife d  as
a n  e x p l o s i ve  b y 4 9  C F R 1 0 0 –1 9 9 ,  “ P i p e l i n e  an d  H az ar d o u s
M ate r i a l s  S afe ty Ad m i n i s tr a ti o n ,  D e p ar tm e n t o f Tr an s p o r ta‐

ti o n . ”

A. 3 . 3 . 4 4  E x p l o s i ve  D e c o m p o s i ti o n .    T h e  te r m  i n c l u d e s  b o th
d efag r ati o n  an d  d e to n ati o n .

A. 3 . 3 . 4 5  E x p l o s i ve  Re ac ti o n .    F o r  fu r th e r  i n fo r m a ti o n  o n  ve n t‐
i n g  e x p l o s i ve  r e a c ti o n s ,  s e e  N F PA 6 8 .

•
A. 3 . 3 . 4 9  Fl am m ab l e  S o l i d .    F l a m m a b l e  s o l i d s  i n c l u d e  fn e l y
d i vi d e d  s o l i d  m ate r i al s  th a t,  wh e n  d i s p e r s e d  i n  ai r  a s  a c l o u d ,
c o u l d  b e  i g n i te d  an d  c a u s e  an  e x p l o s i o n .

A. 3 . 3 . 5 2 . 1  C o m p re s s e d  G as  [ G as ] .    T h e  s tate s  o f a c o m p r e s s e d
gas  ar e  c ate g o r i z e d  as  fo l l o ws :

( 1 ) N o n l i q u efe d  c o m p r e s s e d  g as e s  ar e  ga s e s ,  o th e r  th an
th o s e  i n  s o l u ti o n ,  th at ar e  i n  a  p a c ka gi n g u n d e r  th e
c h a r ge d  p r e s s u r e  an d  ar e  e n ti r e l y ga s e o u s  a t a te m p e r a‐

tu r e  o f 2 0 ° C  ( 6 8 ° F ) .
( 2 ) L i q u efe d  c o m p r e s s e d  ga s e s  ar e  ga s e s  th a t,  i n  a  p ac ka gi n g

u n d e r  th e  c h a r ge d  p r e s s u r e ,  a r e  p ar ti a l l y l i q u i d  a t a
te m p e r a tu r e  o f 2 0 ° C  ( 6 8 ° F ) .  C r yo g e n i c  fu i d s  r e p r e s e n t a
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tr a n s i e n t s tate  o f a ga s  th a t i s  c r e ate d  th r o u g h  th e  u s e  o f
re fr i g e r ati o n .  C r yo g e n i c  fu i d s  c an n o t e x i s t i n  th e  l i q u i d
fo r m  o r  p ar ti a l  l i q u i d  fo r m  at te m p e r a tu r e s  o f 2 0 ° C
( 6 8 ° F ) ,  h e n c e ,  th e y a r e  n o t “ c o m p r e s s e d  g as e s ”  a s
d efn e d .

( 3 ) C o m p r e s s e d  ga s e s  i n  s o l u ti o n  ar e  n o n l i q u efe d  ga s e s  th at
ar e  d i s s o l ve d  i n  a  s o l ve n t.

( 4 ) C o m p r e s s e d  ga s  m i x tu r e s  c o n s i s t o f a m i x tu r e  o f two  o r
m o r e  c o m p r e s s e d  g as e s  c o n ta i n e d  i n  a  p ac kag i n g ,  th e
h az ar d  p r o p e r ti e s  o f wh i c h  a r e  r e p r e s e n te d  b y th e  p r o p ‐
e r ti e s  o f th e  m i x tu r e  a s  a  wh o l e .

[ 5 5 ,  2 0 2 0 ]
•

A. 3 . 3 . 5 2 . 8  O th e r G as  [ G as ] .    A g as  c l as s ife d  as  a n  “ o th e r  ga s ”
m i gh t b e  a  n o nfam m ab l e  g as  o r  an  i n e r t ga s .  [ 5 5 ,  2 0 2 0 ]

A. 3 . 3 . 5 2 . 1 2  U n s tab l e  Re ac ti ve  G as  [ G as ] .    U n s tab l e  r e ac ti ve
m a te r i al s  ar e  s u b d i vi d e d  i n to  fve  c l as s ifc a ti o n s .  C l a s s  4  m ate r i ‐
al s  a r e  m a te r i al s  th at i n  th e m s e l ve s  a r e  r e ad i l y c ap ab l e  o f d e to ‐
n a ti o n  o r  e x p l o s i ve  d e c o m p o s i ti o n  o r  e x p l o s i ve  r e a c ti o n  a t
n o r m a l  te m p e r atu r e s  an d  p r e s s u r e s .  T h e y i n c l u d e  th e  fo l l o w‐
i n g :

( 1 ) M ate r i a l s  th a t a r e  s e n s i ti ve  to  l o c a l i z e d  th e r m al  o r
m e c h a n i c al  s h o c k a t n o r m al  te m p e r atu r e s  an d  p r e s s u r e s

( 2 ) M ate r i a l s  th a t h a ve  a n  i n s ta n ta n e o u s  p o we r  d e n s i ty ( p r o d ‐
u c t o f h e at o f r e a c ti o n  a n d  r e ac ti o n  r a te )  a t 4 8 2 ° F
( 2 5 0 ° C )  o f 1 0 0 0  W/ m L  o r  g r e ate r

[ 5 5 ,  2 0 2 0 ]

C l a s s  3  m ate r i a l s  ar e  m a te r i al s  th at i n  th e m s e l ve s  ar e  c ap ab l e
o f d e to n a ti o n  o r  e x p l o s i ve  d e c o m p o s i ti o n  o r  e x p l o s i ve  r e ac ti o n
b u t r e q u i r e  a s tr o n g  i n i ti ati n g  s o u r c e  o r  h e at u n d e r  c o nfn e ‐
m e n t b e fo r e  i n i ti a ti o n .  [ 5 5 ,  2 0 2 0 ]

C l a s s  3  m a te r i al s  i n c l u d e  th e  fo l l o wi n g :

( 1 ) M ate r i a l s  th a t h a ve  an  i n s ta n ta n e o u s  p o we r  d e n s i ty ( p r o d ‐
u c t o f h e at o f r e a c ti o n  a n d  r e a c ti o n  r a te )  a t 4 8 2 ° F

( 2 5 0 ° C )  at o r  a b o ve  1 0 0  W/ m L  an d  b e l o w 1 0 0 0  W/ m L
( 2 ) M ate r i a l s  th at ar e  s e n s i ti ve  to  th e r m al  o r  m e c h a n i c al

s h o c k a t e l e va te d  te m p e r a tu r e s  a n d  p r e s s u r e s
( 3 ) M ate r i a l s  th at r e ac t e x p l o s i ve l y wi th  wa te r  wi th o u t r e q u i r ‐

i n g h e a t o r  c o nfn e m e n t
[ 5 5 ,  2 0 2 0 ]

C l a s s  2  m a te r i al s  ar e  m a te r i al s  th a t r e ad i l y u n d e r g o  vi o l e n t
c h e m i c a l  c h a n ge  at e l e va te d  te m p e r atu r e s  a n d  p r e s s u r e s ,
i n c l u d i n g  th e  fo l l o wi n g:

( 1 ) M ate r i a l s  th a t h a ve  a n  i n s ta n ta n e o u s  p o we r  d e n s i ty ( p r o d ‐
u c t o f h e at o f r e a c ti o n  a n d  r e a c ti o n  r a te )  a t 4 8 2 ° F
( 2 5 0 ° C )  at o r  a b o ve  1 0  W/ m L  a n d  b e l o w 1 0 0  W/ m L

( 2 ) M ate r i a l s  th at r e ac t vi o l e n tl y wi th  wate r  o r  fo r m  p o te n ‐
ti al l y e x p l o s i ve  m i x tu r e s  wi th  wate r

[ 5 5 ,  2 0 2 0 ]

C l a s s  1  m ate r i a l s  ar e  m ate r i al s  th at i n  th e m s e l ve s  a r e
n o r m al l y s ta b l e  b u t th a t c a n  b e c o m e  u n s ta b l e  at e l e vate d
te m p e r a tu r e s  a n d  p r e s s u r e s ,  i n c l u d i n g  th e  fo l l o wi n g:

( 1 ) M ate r i a l s  th a t h a ve  an  i n s ta n ta n e o u s  p o we r  d e n s i ty ( p r o d ‐
u c t o f h e at o f r e a c ti o n  a n d  r e a c ti o n  r a te )  a t 4 8 2 ° F

( 2 5 0 ° C )  at o r  a b o ve  0 . 0 1  W/ m L  an d  b e l o w 1 0  W/ m L
( 2 ) M ate r i a l s  th at r e ac t vi g o r o u s l y wi th  wa te r,  b u t n o t

vi o l e n tl y
( 3 ) M ate r i a l s  th at c h a n ge  o r  d e c o m p o s e  o n  e x p o s u r e  to  ai r,

l i g h t,  o r  m o i s tu r e
[ 5 5 ,  2 0 2 0 ]

C l a s s  0  m ate r i a l s  ar e  m ate r i al s  th at i n  th e m s e l ve s  a r e
n o r m a l l y s ta b l e ,  e ve n  u n d e r  fr e  c o n d i ti o n s ,  i n c l u d i n g th e

fo l l o wi n g :

( 1 ) M ate r i a l s  th a t h a ve  a n  i n s ta n ta n e o u s  p o we r  d e n s i ty ( p r o d ‐
u c t o f h e at o f r e a c ti o n  a n d  r e a c ti o n  r a te )  a t 4 8 2 ° F
( 2 5 0 ° C )  b e l o w 0 . 0 1  W/ m L

( 2 ) M ate r i a l s  th a t d o  n o t r e a c t wi th  wa te r
( 3 ) M ate r i a l s  th at d o  n o t e x h i b i t an  e x o th e r m  a t te m p e r a‐

tu r e s  l e s s  th a n  o r  e q u a l  to  9 3 2 ° F  ( 5 0 0 ° C )  wh e n  te s te d  b y
d i ffe r e n ti a l  s c an n i n g  c al o r i m e tr y

[ 5 5 ,  2 0 2 0 ]

A. 3 . 3 . 5 3  G as  C ab i n e t [ G as ] .    D o o r s  an d  a c c e s s  p o r ts  fo r
e x c h an g i n g  c yl i n d e r s  an d  ac c e s s i n g p r e s s u r e -r e g u l a ti n g

c o n tr o l s  ar e  p e r m i tte d  to  b e  i n c l u d e d  a s  p ar t o f a ga s  c ab i n e t.
[ 5 5 ,  2 0 2 0 ]

A. 3 . 3 . 5 5  G as  Ro o m  [ G as ] .    Gas  r o o m s  m u s t b e  c o n s tr u c te d
an d  u ti l i z e d  i n  a c c o r d an c e  wi th  2 1 . 2 . 4 .

A. 3 . 3 . 5 6  G as e o u s  H yd ro ge n  ( G H 2 )  S ys te m .    T h e  s ys te m
i n c l u d e s  s tati o n ar y o r  p o r ta b l e  c o n tai n e r s ,  p r e s s u r e  r e gu l a to r s ,

p r e s s u r e  r e l i e f d e vi c e s ,  m a n i fo l d s ,  i n te r c o n n e c ti n g p i p i n g ,  an d
c o n tr o l s  as  r e q u i r e d .  [ 5 5 ,  2 0 2 0 ]

N A. 3 . 3 . 6 0  I gn i ti b l e  L i q u i d .    U n l e s s  o th e r wi s e  s p e c ife d ,  th e  te r m
liquid m e an s  an  i g n i ti b l e  l i q u i d .  [ 3 0 ,  2 0 2 1 ]

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  fas h  p o i n t.  C l as s  I  l i q u i d s  [ F P  <  1 0 0 ° F
( 3 7 . 8 ° C ) ] ,  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 ) ] ,

an d  i nfa m m a b l e  l i q u i d s  ar e  a l l  i gn i ti b l e  l i q u i d s .  [ 3 0 ,  2 0 2 1 ]

A. 3 . 3 . 6 1  I m m e d i ate l y D an ge ro u s  to  L i fe  an d  H e al th  ( I D L H )
[ G as ] .    T h i s  l e ve l  i s  e s tab l i s h e d  b y th e  N ati o n al  I n s ti tu te  fo r
O c c u p a ti o n al  S a fe ty a n d  H e al th  ( N I O S H ) .  I f a d e q u a te  d ata d o
n o t e x i s t fo r  p r e c i s e  e s tab l i s h m e n t o f I D L H ,  an  i n d e p e n d e n t

c e r tife d  i n d u s tr i a l  h yg i e n i s t,  i n d u s tr i al  to x i c o l o g i s t,  o r  a p p r o ‐
p r i a te  r e g u l ato r y ag e n c y s h o u l d  m a ke  s u c h  d e te r m i n ati o n .  [ 5 5 ,
2 0 2 0 ]

A. 3 . 3 . 6 2  I S O  M o d u l e  [ G as ] .    T h e  c h ar a c te r i s ti c  i n te r n al  wa te r
vo l u m e  o f i n d i vi d u al  tu b u l ar  c yl i n d e rs  i s  4 3  s c f ( 1 2 1 8  L )  o r  a

wate r  c ap a c i ty o f 2 6 8 6  l b  ( 1 2 1 8  kg ) .  T h e  fr a m e  o f a n  I S O
c o n tai n e r  m o d u l e  a n d  i ts  c o r n e r  c as ti n g s  a r e  s p e c i al l y d e s i g n e d
a n d  d i m e n s i o n e d  to  b e  u s e d  i n  m u l ti -m o d al  tr a n s p o r ta ti o n

s e r vi c e  o n  c o n tai n e r  s h i p s ,  s p e c i al  h i g h way c h a s s i s ,  an d
c o n tai n e r-o n -fatc ar  r ai l r o ad  e q u i p m e n t.  [ 5 5 ,  2 0 2 0 ]

A. 3 . 3 . 6 3 . 2  P e r m i s s i b l e  E x p o s u re  L i m i t ( P E L )  [ G as ] .    T h e
m a x i m u m  p e r m i tte d  ti m e - we i g h te d  ave r a ge  e x p o s u r e s  to  b e
u ti l i z e d  a r e  th o s e  p u b l i s h e d  i n  2 9  C F R 1 9 1 0 . 1 0 0 0 .  [ 5 5 ,  2 0 2 0 ]

A. 3 . 3 . 6 3 . 3  S h o r t- Te r m  E x p o s u re  L i m i t ( S T E L )  [ G as ] .    S T E L
l i m i ts  ar e  p u b l i s h e d  i n  2 9  C F R 1 9 1 0 . 1 0 0 0 .  [ 5 5 ,  2 0 2 0 ]

A. 3 . 3 . 6 6 . 2  C o r ro s i ve  M ate ri al .    A c h e m i c al  i s  c o n s i d e r e d  to  b e
c o r r o s i ve  i f i t d e s tr o ys  o r  i r r e ve r s i b l y c h a n ge s  th e  s tr u c tu r e  o f

th e  ti s s u e  at th e  s i te  o f c o n tac t wi th i n  a s p e c ife d  p e r i o d  o f ti m e
u s i n g  o n e  o f th e  in vivo o r  in vitro O E C D  te s t m e th o d s  au th o r ‐
i z e d  i n  4 9  C F R 1 7 3 . 1 3 7 .  F o r  p u r p o s e s  o f th i s  c o d e ,  th i s  te r m

d o e s  n o t r e fe r  to  ac ti o n  o n  i n an i m a te  s u r fa c e s  ( e . g . ,  s te e l  o r
a l u m i n u m ) .  Avai l ab l e  te s ti n g d a ta  p ro d u c e d  p r i o r  to  S e p te m ‐
b e r  3 0 ,  1 9 9 5  fr o m  th e  te s t m e th o d  i n  Ap p e n d i x  A to  4 9  C F R

1 7 3  i n  e ffe c t o n  O c to b e r  1 ,  1 9 9 4  c a n  al s o  b e  u s e d  to  d e te r m i n e
th e  c o r r o s i vi ty o f a m ate r i al .

A. 3 . 3 . 6 6 . 4  H az ard o u s  M ate ri al .    H a z a r d o u s  wa s te s  m i gh t o r
m i gh t n o t b e  c l as s ife d  a s  h az ar d o u s  m a te r i al s .  M an ag e m e n t
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  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 .

an d  d i s p o s al  o f h a z a r d o u s  wa s te  i s  r e g u l ate d  b y th e  E PA u n d e r
th e  Re s o u r c e  C o n s e r va ti o n  an d  Re c o ve r y Ac t ( RC RA) .  E PA
re q u i r e s  was te s  i d e n tife d  a s  h az ar d o u s  to  b e  h a n d l e d ,  s to r e d ,
tr e a te d ,  an d  d i s p o s e d  o f ac c o r d i n g  to  th e  s ti p u l ati o n s  o f th e
RC RA h az ar d o u s  wa s te  p r o g r am  i n  4 0  C F R 2 6 0 –2 9 9 ,  “ S o l i d
Was te s . ”

A. 3 . 3 . 6 6 . 5  I n c o m p ati b l e  M ate ri al .    I n fo r m a ti o n  o n  i n c o m p ati ‐
b l e  m ate r i a l s  c a n  b e  fo u n d  i n  s a fe ty d a ta  s h e e ts  ( S D S )  o r  m a n u ‐
fa c tu r e r s ’  p r o d u c t b u l l e ti n s .

A. 3 . 3 . 6 6 . 7  N o n c o m b u s ti b l e  M ate ri al .    A m a te r i al  th a t i s  r e p o r ‐
te d  a s  c o m p l yi n g  wi th  th e  p a s s / fa i l  c r i te r i a  o f AS T M  E 1 3 6 ,
Standard Test Method for Assessing Combustibility of Materials Using
a Vertical Tube Furnace at 750°C,  wh e n  te s te d  i n  ac c o r d a n c e  wi th
th e  te s t m e th o d  an d  p r o c e d u r e  i n  AS T M  E 2 6 5 2 ,  Standard Test
Method for Assessing Combustibility of Materials Using a Tube
Furnace with a Cone-shaped Airfow Stabilizer,  at 750°C,  i s  c o n s i d ‐
e r e d  a n o n c o m b u s ti b l e  m a te r i al .  (See 4. 8. 1  for additional informa‐
tion on noncombustible material. ) [ 5 0 0 0 ,  2 0 2 1 ]

F o r  th e  p u r p o s e s  o f th i s  c o d e ,  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  l i m i te d -c o m b u s ti b l e  c o n s tr u c ti o n  ar e  b o th  c o n s i d e r e d  to
b e  n o n c o m b u s ti b l e .

A. 3 . 3 . 6 6 . 9  To x i c  M ate ri al .    Wh i l e  c ate go r i z a ti o n  i s  b a s i c al l y
s i m p l e  i n  a p p l i c ati o n ,  th e  d e g r e e  o f h az ar d  d e p e n d s  o n  m a n y
var i ab l e s  th at s h o u l d  b e  c a r e fu l l y c o n s i d e r e d  i n d i vi d u al l y an d
i n  c o m b i n a ti o n .  S o m e  e x am p l e s  i n c l u d e  th e  fo l l o wi n g:

( 1 ) M ate r i a l s  wh e r e i n  th e  to x i c  c o m p o n e n t o r  m i x tu r e s
th e r e o f a r e  i n e x tr i c ab l y b o u n d  a n d  c an n o t b e  r e l e a s e d  s o
th e r e  i s  l i ttl e  o r  n o  p o te n ti al  fo r  e x p o s u r e

( 2 ) N o n fr i ab l e  s o l i d  h a z a r d o u s  m ate r i al s  e x i s ti n g  i n  p r o d u c t
fo r m s  a n d  i n  th e  d e m o n s tr a te d  a b s e n c e  o f i n h al ab l e

p ar ti c l e s  th at m i gh t n o t p r e s e n t th e  s a m e  i n h al a ti o n
h az ar d  as  th e  c h e m i c al  c o m p o n e n ts  e x i s ti n g i n  a  fr i ab l e

s tate
( 3 ) M i x tu r e s  o f to x i c  m ate r i a l s  wi th  o r d i n a r y m ate r i a l s ,  s u c h

a s  wate r,  th at m i gh t n o t wa r r an t c l as s ifc ati o n  as  to x i c

An y h az ar d  e val u a ti o n  th at i s  r e q u i r e d  fo r  th e  p r e c i s e  c ate go ‐
r i z ati o n  o f to x i c  m ate r i al  i s  r e q u i r e d  to  b e  p e r fo r m e d  b y e x p e ‐
r i e n c e d ,  te c h n i c a l l y c o m p e te n t p e r s o n s .

A. 3 . 3 . 6 6 . 9 . 1  H i gh l y To x i c  M ate ri al .    Wh i l e  c ate go r i z a ti o n  i s
b a s i c al l y s i m p l e  i n  a p p l i c ati o n ,  th e  d e g r e e  o f h az ar d  d e p e n d s
o n  m an y var i a b l e s  th a t s h o u l d  b e  c ar e fu l l y c o n s i d e r e d  i n d i vi d u ‐
al l y a n d  i n  c o m b i n ati o n .  S o m e  e x am p l e s  i n c l u d e  th e  fo l l o wi n g:

( 1 ) M ate r i a l s  wh e r e i n  th e  h i g h l y to x i c  c o m p o n e n t o r
m i x tu r e s  th e r e o f ar e  i n e x tr i c ab l y b o u n d  an d  c an n o t b e
r e l e as e d  s o  th e r e  i s  l i ttl e  o r  n o  p o te n ti a l  fo r  e x p o s u r e

( 2 ) N o n fr i ab l e  s o l i d  h a z a r d o u s  m ate r i al s  e x i s ti n g  i n  p r o d u c t
fo r m s  a n d  i n  th e  d e m o n s tr a te d  a b s e n c e  o f i n h a l ab l e
p ar ti c l e s  th at m i gh t n o t p r e s e n t th e  s a m e  i n h al a ti o n

h a z a r d  a s  th e  c h e m i c al  c o m p o n e n ts  e x i s ti n g i n  a  fr i ab l e
s tate

( 3 ) M i x tu r e s  o f h i g h l y to x i c  m ate r i a l s  wi th  o r d i n a r y m ate r i al s ,
s u c h  as  wa te r,  th at m i g h t n o t war r a n t c l as s ifc ati o n  a s
h i g h l y to x i c

An y h az ar d  e va l u a ti o n  th at i s  r e q u i r e d  fo r  th e  p r e c i s e  c ate g o ‐
ri z a ti o n  o f h i g h l y to x i c  m a te r i al  i s  r e q u i r e d  to  b e  p e r fo r m e d  b y
e x p e r i e n c e d ,  te c h n i c a l l y c o m p e te n t p e r s o n s .

A. 3 . 3 . 6 6 . 1 0  U n s tab l e  [ Re ac ti ve ]  M ate ri al .    U n s tab l e  ( r e a c ti ve )
m a te r i al  i s  c l as s ife d  a s  fo l l o ws :

( 1 ) C l a s s  4  u n s ta b l e  ( r e a c ti ve )  m ate r i a l s  ar e  th o s e  th at,  i n
th e m s e l ve s ,  a r e  r e a d i l y c a p ab l e  o f d e to n ati o n ,  e x p l o s i ve
d e c o m p o s i ti o n ,  o r  e x p l o s i ve  r e ac ti o n  a t n o r m al  te m p e r a‐

tu r e s  a n d  p r e s s u r e s  an d  i n c l u d e ,  am o n g o th e r s ,  m ate r i al s
th a t ar e  s e n s i ti ve  to  l o c a l i z e d  th e r m al  o r  m e c h a n i c al

s h o c k a t n o r m al  te m p e r atu r e s  an d  p r e s s u r e s .
( 2 ) C l a s s  3  u n s ta b l e  ( r e ac ti ve )  m ate r i al s  a r e  th o s e  th a t,  i n

th e m s e l ve s ,  a r e  c ap a b l e  o f d e to n a ti o n ,  e x p l o s i ve  d e c o m ‐
p o s i ti o n ,  o r  e x p l o s i ve  r e a c ti o n ,  b u t th at r e q u i r e  a s tr o n g
i n i ti a ti n g s o u r c e  o r  th a t m u s t b e  h e a te d  u n d e r  c o nfn e ‐
m e n t b e fo r e  i n i ti a ti o n ,  a n d  i n c l u d e ,  am o n g o th e r s ,  m a te ‐

r i al s  th a t ar e  s e n s i ti ve  to  th e r m al  o r  m e c h a n i c al  s h o c k a t
e l e va te d  te m p e r a tu r e s  a n d  p r e s s u r e s .

( 3 ) C l a s s  2  u n s ta b l e  ( r e ac ti ve )  m ate r i al s  ar e  th o s e  th at r e a d i l y
u n d e r g o  vi o l e n t c h e m i c a l  c h a n ge  at e l e va te d  te m p e r a‐
tu r e s  a n d  p r e s s u r e s  an d  i n c l u d e ,  am o n g  o th e r s ,  m ate r i al s

th at e x h i b i t an  e x o th e r m  at te m p e r atu r e s  l e s s  th a n  o r
e q u al  to  3 0 ° F  ( − 1 ° C )  wh e n  te s te d  b y d i ffe r e n ti al  s c an n i n g

c a l o r i m e tr y.
( 4 ) C l a s s  1  u n s ta b l e  ( r e ac ti ve )  m ate r i a l s  ar e  th o s e  th a t,  i n

th e m s e l ve s ,  a r e  n o r m a l l y s ta b l e ,  b u t th a t c an  b e c o m e
u n s ta b l e  at e l e va te d  te m p e r a tu r e s  an d  p r e s s u r e s  an d

i n c l u d e  am o n g  o th e r s ,  m ate r i al s  th a t c h a n ge  o r  d e c o m ‐
p o s e  o n  e x p o s u r e  to  ai r,  l i gh t,  o r  m o i s tu r e  a n d  th a t

e x h i b i t an  e x o th e r m  a t te m p e r a tu r e s  g r e ate r  th a n  3 0 ° F
( − 1 ° C ) ,  b u t l e s s  th a n  o r  e q u a l  to  5 7 ° F  ( 1 4 ° C ) ,  wh e n  te s te d
b y d i ffe r e n ti al  s c an n i n g c al o r i m e tr y.

A. 3 . 3 . 6 6 . 1 0 . 1  C l as s  1  U n s tab l e  [ Re ac ti ve ] .    M a te r i al s  th a t h a ve
an  i n s ta n ta n e o u s  p o we r  d e n s i ty ( p r o d u c t o f h e at o f r e ac ti o n
an d  r e a c ti o n  r a te )  a t 4 8 2 ° F  ( 2 5 0 ° C )  at o r  ab o ve  0 . 0 1  W/ m L

a n d  b e l o w 1 0  W/ m L .  [ 7 0 4 : Ta b l e  7 . 2 ]

A. 3 . 3 . 6 6 . 1 0 . 2  C l as s  2  U n s tab l e  [ Re ac ti ve ] .    M a te r i al s  th a t h ave
a n  i n s ta n ta n e o u s  p o we r  d e n s i ty ( p r o d u c t o f h e at o f r e a c ti o n

an d  r e ac ti o n  r a te )  at 4 8 2 ° F  ( 2 5 0 ° C )  a t o r  ab o ve  1 0  W/ m L  an d
b e l o w 1 0 0  w/ m L .  [ 7 0 4 : Tab l e  7 . 2 ]

A. 3 . 3 . 6 6 . 1 0 . 3  C l as s  3  U n s tab l e  [ Re ac ti ve ] .    M a te r i al s  th at a r e
s e n s i ti ve  to  th e r m al  a n d  m e c h an i c a l  s h o c k e l e vate d  te m p e r a‐

tu r e s  an d  p r e s s u r e s .  M ate r i a l s  th a t h ave  a n  i n s tan tan e o u s
p o we r  d e n s i ty ( p r o d u c t o f h e at o f r e ac ti o n  an d  r e a c ti o n  r a te )
at 4 8 2 ° F  ( 2 5 0 ° C )  at o r  ab o ve  1 0 0  W/ m L  an d  b e l o w

1 0 0 0  W/ m L .  [ 7 0 4 : Tab l e  7 . 2 ]

A. 3 . 3 . 6 6 . 1 0 . 4  C l as s  4  U n s tab l e  [ Re ac ti ve ] .    M a te r i al s  th a t a r e
s e n s i ti ve  to  l o c al i z e d  th e r m al  o r  m e c h an i c al  s h o c k a t n o r m al

te m p e r a tu r e s  an d  p r e s s u r e s .  M ate r i a l s  th at h ave  a n  i n s tan tan e ‐
o u s  p o we r  d e n s i ty ( p r o d u c t o f h e a t o f r e a c ti o n  an d  r e ac ti o n

r a te )  a t 4 8 2 ° F  ( 2 5 0 ° C )  o f 1 0 0 0  W/ m L  o r  g r e ate r.

A. 3 . 3 . 6 6 . 1 1  Wate r- Re ac ti ve  M ate ri al .    C l a s s  1  wate r-r e ac ti ve
m a te r i al s  a r e  m a te r i al s  wh o s e  h e at o f m i x i n g  i s  at o r  ab o ve  3 0

c a l / g a n d  l e s s  th a n  1 0 0  c a l / g .  C l as s  2  wa te r-r e ac ti ve  m ate r i al s
ar e  m a te r i al s  wh o s e  h e at o f m i x i n g i s  a t o r  a b o ve  1 0 0  c a l / g an d

l e s s  th a n  6 0 0  c al / g .  C l as s  3  wa te r-r e ac ti ve  m ate r i a l s  a r e  m ate r i ‐
al s  wh o s e  h e at o f m i x i n g i s  g r e ate r  o r  e q u a l  to  6 0 0  c al / g.

A. 3 . 3 . 6 7  M ax i m u m  Al l o wab l e  Q u an ti ty P e r C o n tro l  Are a
( M AQ ) .    S e e  A. 5 . 1 .

A. 3 . 3 . 6 9  M o b i l e  S up p l y U n i t [ G as ] .    E x am p l e s  i n c l u d e  I S O
m o d u l e s ,  tu b e  tr ai l e r s ,  an d  c yl i n d e r  p ac ks .  [ 5 5 ,  2 0 2 0 ]

A. 3 . 3 . 7 0  N e s ti n g [ G as ] .    A wal l  o r  a  r ai l i n g c o u l d  b e  u s e d  to
p r o vi d e  a m e an s  o f s o l i d  s u p p o r t.
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A. 3 . 3 . 7 1  N o n b u l k  Fl am m ab l e  G as  S ys te m .    N o n b u l k s ys te m s
c a n  h ave  m o r e  th a n  5 0 0 0  s c f ( 1 4 1 . 6  N m 3 )  a s  l o n g as  th e  vo l u m e
o f a n y i n d i vi d u al  c o n ta i n e r  o r  c o n n e c te d  s ys te m  i s  l e s s  th an

5 0 0 0  s c f ( 1 4 1 . 6  N m 3 ) .  Tab l e  2 1 . 3 . 6 . 2  s h o ws  e x p o s u r e  d i s ta n c e s
fo r  n o n b u l k fa m m a b l e  g as e s  wi th  a to ta l  s to r ag e  u p  to
2 0 0 , 0 0 0  s c f ( 5 6 6 0  N m 3 ) .  [ 5 5 ,  2 0 2 0 ]

A. 3 . 3 . 7 2  N o r m al  Te m p e ratu re  an d  P re s s ure  ( N T P )  [ G as ] .
T h e r e  ar e  d i ffe r e n t d efn i ti o n s  o f n o r m a l  c o n d i ti o n s .  T h e

n o r m a l  c o n d i ti o n s  d efn e d  h e r e  a r e  th e  o n e s  m o s t c o m m o n l y
u s e d  i n  th e  c o m p r e s s e d  g as  a n d  c r yo g e n i c  fu i d  i n d u s tr y.  [ 5 5 ,

2 0 2 0 ]

A. 3 . 3 . 7 3 . 1  As s e m b l y O c c up an c y.    As s e m b l y o c c u p an c i e s  m i g h t
i n c l u d e  th e  fo l l o wi n g:

( 1 ) Ar m o r i e s
( 2 ) As s e m b l y h a l l s
( 3 ) Au d i to r i u m s
( 4 ) B o wl i n g  l a n e s
( 5 ) C l u b  r o o m s
( 6 ) C o l l e g e  an d  u n i ve r s i ty c l a s s r o o m s ,  5 0  p e r s o n s  an d  o ve r
( 7 ) C o n fe r e n c e  r o o m s
( 8 ) C o u r tr o o m s
( 9 ) D an c e  h al l s

( 1 0 ) D r i n ki n g  e s tab l i s h m e n ts
( 1 1 ) E x h i b i ti o n  h al l s
( 1 2 ) G ym n as i u m s
( 1 3 ) L i b r a r i e s
( 1 4 ) M o r tu ar y c h ap e l s
( 1 5 ) M o ti o n  p i c tu r e  th e a te r s
( 1 6 ) M u s e u m s
( 1 7 ) P as s e n ge r  s ta ti o n s  an d  te r m i n a l s  o f ai r,  s u r fac e ,  u n d e r ‐

g r o u n d ,  a n d  m ar i n e  p u b l i c  tr an s p o r tati o n  fa c i l i ti e s
( 1 8 ) P l a c e s  o f r e l i g i o u s  wo r s h i p
( 1 9 ) P o o l  r o o m s
( 2 0 ) Re c r e ati o n  p i e r s
( 2 1 ) Re s tau r a n ts
( 2 2 ) S kati n g  r i n ks
( 2 3 ) S p e c i al  am u s e m e n t b u i l d i n g s ,  r e g ar d l e s s  o f o c c u p a n t

l o ad
( 2 4 ) T h e a te r s

As s e m b l y o c c u p an c i e s  ar e  c h ar a c te r i z e d  b y th e  p r e s e n c e  o r
p o te n ti a l  p r e s e n c e  o f c r o wd s  wi th  a tte n d a n t p an i c  h a z a r d  i n
c a s e  o f fr e  o r  o th e r  e m e r ge n c y.  T h e y ar e  ge n e r a l l y o p e n  o r

o c c as i o n a l l y o p e n  to  th e  p u b l i c ,  an d  th e  o c c u p an ts ,  wh o  a r e
p r e s e n t vo l u n ta r i l y,  are  n o t o r d i n ar i l y s u b j e c t to  d i s c i p l i n e  o r
c o n tr o l .  S u c h  b u i l d i n gs  a r e  o r d i n ar i l y o c c u p i e d  b y ab l e - b o d i e d

p e r s o n s  a n d  a r e  n o t u s e d  fo r  s l e e p i n g p u r p o s e s .  S p e c i a l  c o n fe r ‐
e n c e  r o o m s ,  s n ac k are a s ,  an d  o th e r  a r e as  i n c i d e n tal  to ,  an d
u n d e r  th e  c o n tr o l  o f,  th e  m an ag e m e n t o f o th e r  o c c u p a n c i e s ,

s u c h  a s  o ffc e s ,  fal l  u n d e r  th e  5 0 -p e r s o n  l i m i ta ti o n .

Re s tau r an ts  an d  d r i n ki n g e s ta b l i s h m e n ts  wi th  a n  o c c u p an t
l o ad  o f fe we r  th a n  5 0  p e r s o n s  s h o u l d  b e  c l a s s ife d  as  m e r c an ti l e

o c c u p an c i e s .

A. 3 . 3 . 7 3 . 2  B u s i n e s s  O c c u p an c y.    B u s i n e s s  o c c u p an c i e s  i n c l u d e
th e  fo l l o wi n g:

( 1 ) Ai r  tr a ffc  c o n tr o l  to we r s  ( AT C Ts )
( 2 ) C i ty h a l l s
( 3 ) C o l l e ge  an d  u n i ve r s i ty i n s tr u c ti o n a l  b u i l d i n g s ,  c l a s s r o o m s

u n d e r  5 0  p e r s o n s ,  an d  i n s tr u c ti o n al  l ab o r ato r i e s
( 4 ) C o u r th o u s e s
( 5 ) D e n ti s ts ’  o ffc e s
( 6 ) D o c to r s ’  o ffc e s

( 7 ) Ge n e r al  o ffc e s
( 8 ) O u tp ati e n t c l i n i c s  ( am b u l ato r y)
( 9 ) To wn  h al l s

D o c to r s ’  a n d  d e n ti s ts ’  o ffc e s  a r e  i n c l u d e d ,  u n l e s s  o f s u c h
c h a r ac te r  as  to  b e  c l as s ife d  as  am b u l ato r y h e al th  c a r e  o c c u p an ‐
c i e s .  (See 3. 3. 73. 6. 1 . )

B i r th  c e n te r s  s h o u l d  b e  c l a s s ife d  a s  b u s i n e s s  o c c u p an c i e s  i f
th e y a r e  o c c u p i e d  b y fe we r  th an  fo u r  p ati e n ts ,  n o t i n c l u d i n g

i n fa n ts ,  at a n y o n e  ti m e ;  d o  n o t p r o vi d e  s l e e p i n g  fa c i l i ti e s  fo r
fo u r  o r  m o r e  o c c u p an ts ;  an d  d o  n o t p r o vi d e  tr e a tm e n t p r o c e ‐
d u r e s  th a t r e n d e r  fo u r  o r  m o r e  p ati e n ts ,  n o t i n c l u d i n g i n fan ts ,

i n c ap a b l e  o f s e l f-p r e s e r va ti o n  at an y o n e  ti m e .  F o r  b i r th  c e n te r s
o c c u p i e d  b y p a ti e n ts  n o t m e e ti n g  th e s e  p ar a m e te r s ,  s e e
A. 3 . 3 . 7 3 . 6  o r  A. 3 . 3 . 7 3 . 6 . 1 ,  as  ap p r o p r i ate .

S e r vi c e  fa c i l i ti e s  c o m m o n  to  c i ty o ffc e  b u i l d i n gs ,  s u c h  a s
n e ws s tan d s ,  l u n c h  c o u n te r s  s e r vi n g  fe we r  th a n  5 0  p e r s o n s ,

b a r b e r  s h o p s ,  a n d  b e a u ty p a r l o r s  a r e  i n c l u d e d  i n  th e  b u s i n e s s
o c c u p an c y g r o u p .

C i ty h a l l s ,  to wn  h al l s ,  a n d  c o u r th o u s e s  a r e  i n c l u d e d  i n  th i s
o c c u p an c y gr o u p ,  i n s o far  as  th e i r  p r i n c i p al  fu n c ti o n  i s  th e

tr a n s a c ti o n  o f p u b l i c  b u s i n e s s  a n d  th e  ke e p i n g o f b o o ks  an d
r e c o r d s .  I n s o fa r  a s  th e y a r e  u s e d  fo r  as s e m b l y p u r p o s e s ,  th e y
a r e  c l as s ife d  a s  a s s e m b l y o c c u p an c i e s .

A. 3 . 3 . 7 3 . 3  D ay- C are  O c c u p an c y.    D a y- c a r e  o c c u p an c i e s
i n c l u d e  th e  fo l l o wi n g:

( 1 ) Ad u l t d a y- c a r e  o c c u p an c i e s ,  e x c e p t wh e r e  p a r t o f a h e al th
c a r e  o c c u p an c y

( 2 ) C h i l d  d a y-c a r e  o c c u p an c i e s
( 3 ) D ay-c ar e  h o m e s
( 4 ) Ki n d e r g ar te n  c l as s e s  th a t a r e  i n c i d e n ta l  to  a  c h i l d  d a y-

c a r e  o c c u p an c y
( 5 ) N u r s e r y s c h o o l s

I n  ar e a s  wh e r e  p u b l i c  s c h o o l s  o ffe r  o n l y h a l f-d a y ki n d e r ‐
g ar te n  p r o gr a m s ,  m an y c h i l d  d ay-c ar e  o c c u p a n c i e s  o ffe r  s ta te -

ap p r o ve d  ki n d e r g ar te n  c l a s s e s  fo r  c h i l d r e n  wh o  n e e d  fu l l -d ay
c a r e .  B e c au s e  th e s e  c l as s e s  ar e  n o r m a l l y i n c i d e n tal  to  th e  d a y-
c a r e  o c c u p an c y,  th e  r e q u i r e m e n ts  o f th e  d a y-c a r e  o c c u p an c y

s h o u l d  b e  fo l l o we d .

A. 3 . 3 . 7 3 . 4  D e te n ti o n  an d  C o r re c ti o n al  O c c u p an c y.    D e te n ti o n
an d  c o r r e c ti o n a l  o c c u p a n c i e s  i n c l u d e  th e  fo l l o wi n g:

( 1 ) Ad u l t an d  j u ve n i l e  s u b s ta n c e  a b u s e  c e n te r s
( 2 ) Ad u l t an d  j u ve n i l e  wo r k c a m p s
( 3 ) Ad u l t c o m m u n i ty r e s i d e n ti al  c e n te r s
( 4 ) Ad u l t c o r r e c ti o n a l  i n s ti tu ti o n s
( 5 ) Ad u l t l o c al  d e te n ti o n  fac i l i ti e s
( 6 ) J u ve n i l e  c o m m u n i ty r e s i d e n ti al  c e n te r s
( 7 ) J u ve n i l e  d e te n ti o n  fac i l i ti e s
( 8 ) J u ve n i l e  tr ai n i n g  s c h o o l s

A. 3 . 3 . 7 3 . 5  E d u c ati o n al  O c c u p an c y.    E d u c a ti o n al  o c c u p an c i e s
i n c l u d e  th e  fo l l o wi n g:

( 1 ) Ac a d e m i e s
( 2 ) Ki n d e r g ar te n s
( 3 ) S c h o o l s

An  e d u c ati o n al  o c c u p an c y i s  d i s ti n g u i s h e d  fr o m  an  as s e m b l y
o c c u p an c y i n  th at th e  s am e  o c c u p a n ts  ar e  r e g u l a r l y p r e s e n t.

A. 3 . 3 . 7 3 . 6  H e al th  C are  O c c up an c y.    H e a l th  c ar e  o c c u p a n c i e s
i n c l u d e  th e  fo l l o wi n g:
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( 1 ) H o s p i ta l s
( 2 ) L i m i te d  c a r e  fa c i l i ti e s
( 3 ) N u r s i n g  h o m e s

O c c u p an ts  o f h e al th  c ar e  o c c u p a n c i e s  typ i c a l l y h ave  p h ys i c al
o r  m e n tal  i l l n e s s ,  d i s e as e ,  o r  i nfr m i ty.  T h e y al s o  i n c l u d e
i n fa n ts ,  c o n val e s c e n ts ,  o r  i nfr m  ag e d  p e r s o n s .

A. 3 . 3 . 7 3 . 6 . 1  Am b u l ato r y H e al th  C are  O c c u p an c y.    I t i s  n o t th e
i n te n t th at o c c u p a n ts  b e  c o n s i d e r e d  to  b e  i n c a p a b l e  o f s e l f-
p r e s e r vati o n  j u s t b e c au s e  th e y ar e  i n  a wh e e l c h a i r  o r  u s e  a s s i s ‐
ti ve  wal ki n g d e vi c e s ,  s u c h  a s  a c an e ,  a  wa l ke r,  o r  c r u tc h e s .
Ra th e r  i t i s  th e  i n te n t to  a d d r e s s  e m e r ge n c y c a r e  c e n te r s  th a t
r e c e i ve  p ati e n ts  wh o  h ave  b e e n  r e n d e r e d  i n c a p ab l e  o f s e l f-
p r e s e r vati o n  d u e  to  th e  e m e r g e n c y,  s u c h  as  b e i n g r e n d e r e d
u n c o n s c i o u s  a s  a  r e s u l t o f an  ac c i d e n t o r  b e i n g u n ab l e  to  m o ve
d u e  to  s u d d e n  i l l n e s s .

A. 3 . 3 . 7 3 . 7  I n d u s tri al  O c c u p an c y.    I n d u s tr i al  o c c u p an c i e s
i n c l u d e  th e  fo l l o wi n g:

( 1 ) D r yc l e a n i n g  p l a n ts
( 2 ) F ac to r i e s  o f al l  ki n d s
( 3 ) F o o d  p r o c e s s i n g p l an ts
( 4 ) Gas  p l an ts
( 5 ) H a n ga r s  ( fo r  s e r vi c i n g / m ai n te n a n c e )
( 6 ) L a u n d r i e s
( 7 ) P o we r  p l an ts
( 8 ) P u m p i n g  s tati o n s
( 9 ) Refn e r i e s

( 1 0 ) S a wm i l l s
( 1 1 ) Te l e p h o n e  e x c h a n ge s

I n  e va l u ati n g  th e  a p p r o p r i ate  c l as s ifc ati o n  o f l ab o r ato r i e s ,
th e  AH J  s h o u l d  tr e a t e a c h  c a s e  i n d i vi d u a l l y,  b a s e d  o n  th e
e x te n t a n d  n atu r e  o f th e  a s s o c i a te d  h az ar d s .  S o m e  l a b o r a to r i e s
ar e  c l as s ife d  a s  o c c u p an c i e s  o th e r  th an  i n d u s tr i al ;  fo r  e x am p l e ,
a p h ys i c al  th e r ap y l a b o r a to r y o r  a c o m p u te r  l a b o r a to r y.

A. 3 . 3 . 7 3 . 8  M e rc an ti l e  O c c up an c y.    M e r c an ti l e  o c c u p a n c i e s
i n c l u d e  th e  fo l l o wi n g:

( 1 ) Au c ti o n  r o o m s
( 2 ) D e p ar tm e n t s to r e s
( 3 ) D r u g s to r e s
( 4 ) Re s tau r a n ts  wi th  fe we r  th a n  5 0  p e r s o n s
( 5 ) S h o p p i n g  c e n te r s
( 6 ) S u p e r m ar ke ts

O ffc e ,  s to r a ge ,  a n d  s e r vi c e  fac i l i ti e s  i n c i d e n tal  to  th e  s a l e  o f
m e r c h an d i s e  an d  l o c a te d  i n  th e  s a m e  b u i l d i n g  s h o u l d  b e
c o n s i d e r e d  p a r t o f th e  m e r c a n ti l e  o c c u p a n c y c l as s ifc a ti o n .

A. 3 . 3 . 7 3 . 1 0  Re s i d e n ti al  B o ard  an d  C are  O c c up an c y.    T h e
fo l l o wi n g  a r e  e x am p l e s  o f fac i l i ti e s  th at ar e  c l as s ife d  a s  r e s i d e n ‐
ti a l  b o ar d  a n d  c ar e  o c c u p an c i e s :

( 1 ) G r o u p  h o u s i n g ar r a n ge m e n t fo r  p h ys i c al l y o r  m e n tal l y
h a n d i c a p p e d  p e r s o n s  wh o  n o r m al l y atte n d  s c h o o l  i n  th e

c o m m u n i ty,  atte n d  wo r s h i p  i n  th e  c o m m u n i ty,  o r  o th e r ‐
wi s e  u s e  c o m m u n i ty fa c i l i ti e s

( 2 ) Gr o u p  h o u s i n g ar r a n ge m e n t fo r  p h ys i c al l y o r  m e n tal l y
h a n d i c a p p e d  p e r s o n s  wh o  a r e  u n d e r g o i n g  tr a i n i n g i n
p r e p a r ati o n  fo r  i n d e p e n d e n t l i vi n g ,  fo r  p ai d  e m p l o y‐

m e n t,  o r  fo r  o th e r  n o r m a l  c o m m u n i ty ac ti vi ti e s
( 3 ) Gr o u p  h o u s i n g a r r an g e m e n t fo r  th e  e l d e r l y th at p r o vi d e s

p e r s o n al  c ar e  s e r vi c e s  b u t th at d o e s  n o t p r o vi d e  n u r s i n g
c a r e

( 4 ) F ac i l i ti e s  fo r  s o c i al  r e h ab i l i tati o n ,  al c o h o l i s m ,  d r u g a b u s e ,
o r  m e n ta l  h e al th  p r o b l e m s  th at c o n tai n  a  g r o u p  h o u s i n g
a r r an g e m e n t a n d  th a t p r o vi d e  p e r s o n a l  c ar e  s e r vi c e s  b u t

d o  n o t p r o vi d e  a c u te  c ar e
( 5 ) As s i s te d  l i vi n g fac i l i ti e s
( 6 ) O th e r  g r o u p  h o u s i n g ar r a n ge m e n ts  th at p r o vi d e  p e r s o n al

c a r e  s e r vi c e s  b u t n o t n u r s i n g c ar e

A. 3 . 3 . 7 3 . 1 1  Re s i d e n ti al  O c c u p an c y.    Re s i d e n ti a l  o c c u p an c i e s
ar e  tr e a te d  as  s e p ar a te  o c c u p a n c i e s  i n  th i s  c o d e  as  fo l l o ws :

( 1 ) O n e - a n d  two - fa m i l y d we l l i n g s
( 2 ) L o d g i n g  o r  r o o m i n g  h o u s e s
( 3 ) H o te l s ,  m o te l s ,  a n d  d o r m i to r i e s
( 4 ) Ap ar tm e n t b u i l d i n gs

A. 3 . 3 . 7 3 . 1 2  S to rage  O c c u p an c y.    S to r ag e  o c c u p a n c i e s  i n c l u d e
th e  fo l l o wi n g:

( 1 ) B ar n s
( 2 ) B u l k o i l  s to r ag e
( 3 ) C o l d  s to r ag e
( 4 ) F r e i g h t te r m i n al s
( 5 ) Gr ai n  e l e va to r s
( 6 ) H a n ga r s  ( fo r  s to r ag e  o n l y)
( 7 ) P ar ki n g  s tr u c tu r e s
( 8 ) S tab l e s
( 9 ) Tr u c k an d  m a r i n e  te r m i n al s

( 1 0 ) War e h o u s e s

S to r ag e  o c c u p an c i e s  ar e  c h ar a c te r i z e d  b y th e  p r e s e n c e  o f
r e l ati ve l y s m a l l  n u m b e r s  o f p e r s o n s  i n  p r o p o r ti o n  to  th e  a r e a.

A. 3 . 3 . 7 7  O x i d i z e r.    E x am p l e s  o f o th e r  o x i d i z i n g  g as e s  i n c l u d e
b r o m i n e ,  c h l o r i n e ,  an d  fu o r i n e .

T h e  c l as s ifc ati o n  o f o x i d i z e r s  i s  b as e d  o n  th e  te c h n i c al
c o m m i tte e ’ s  e val u a ti o n  o f avai l ab l e  s c i e n tifc  an d  te c h n i c al
d ata,  ac tu al  e x p e r i e n c e ,  a n d  i ts  c o n s i d e r e d  o p i n i o n .  C l as s ifc a‐

ti o n  r e fe r s  to  th e  p u r e  o x i d i z e r.  Gr o s s  c o n tam i n a ti o n  c a n  c au s e
o x i d i z e r s  o f a l l  c l as s e s  to  u n d e r g o  e x o th e r m i c  o r  e x p l o s i ve  r e a c ‐
ti o n ,  p ar ti c u l ar l y i f th e y a l s o  a r e  s u b j e c te d  to  c o nfn e m e n t an d

h e a ti n g.  (See G. 2. 2 through G. 2. 5 for oxidizer classifcations. )

T h e  c l as s ifc ati o n  o f o x i d i z e r s  i s  b as e d  o n  th e  d e g r e e  to
wh i c h  an  o x i d i z i n g  c h e m i c al  i n c r e a s e s ,  i f at a l l ,  th e  b u r n i n g
r ate  o f a va i l ab l e  c o m b u s ti b l e  fu e l s .  F ac to r s  th at c a n  i nfu e n c e

th e  b u r n i n g  r ate  o f o x i d i z e r s  ar e  c o n c e n tr a ti o n ,  p a r ti c l e  s i z e ,
p r o d u c t fo r m ,  p r o d u c t p ac kag i n g ,  a n d  p ac ka gi n g c o nfg u r a‐
ti o n .  E x am p l e s  o f C l a s s  1 ,  2 ,  3 ,  a n d  4  c h e m i c al  o x i d i z e r s  a r e

l i s te d  i n  S e c ti o n  G . 2 .  T h e  d efn i ti o n  o f th e  c u r r e n t c l as s e s  an d
th e  o x i d i z e r s  l i s te d  a s  typ i c al  o f e ac h  C l as s  i n  S e c ti o n  G. 2  a r e
b a s e d  o n  th e  te c h n i c a l  c o m m i tte e ’ s  e val u ati o n  o f a va i l a b l e  d a ta ,
e x p e r i e n c e ,  a n d  r e s u l ts  o f te s ts  d o n e  b y th e  B u r e au  o f M i n e s

a n d  GE  Re s e a r c h  i n  th e  1 9 7 0 s .

T h e  d efn i ti o n  o f C l a s s  1 ,  2 ,  3 ,  a n d  4  o x i d i z e r s  i s  s u b j e c ti ve .
C u r r e n tl y,  th e r e  i s  n o  b e n c h  s c a l e  te s t m e th o d  th at ad e q u ate l y

m e a s u r e s  th e  b u r n i n g  r a te  o f o x i d i z e r s  fo r  l a r ge -s c al e  s to r ag e .
T h e  U N ’ s  Recommendations on the Transport of Dangerous Goods,

Model Regulations,  i n c l u d e s  a  b e n c h  s c a l e  te s t m e th o d  ( Te s t
O . 1 )  to  a s s i gn  p ac ki n g  gr o u p s  to  s o l i d  o x i d i z e r s .  T h i r ty gr a m s
( 1 . 0 6  o z )  o f a  m i x tu r e  o f th e  te s t s u b s tan c e  a n d  c e l l u l o s e

p o wd e r  i s  i g n i te d  wi th  a  N i c h r o m e  wi r e .  T h e  ti m e  fr o m  i g n i ‐
ti o n  to  th e  e n d  o f vi s i b l e  b u r n i n g  o f th e  m i x tu r e  i s  c o m p ar e d
wi th  th e  b u r n i n g ti m e  o f s e ve r al  d i ffe r e n t m i x tu r e s  o f p o tas ‐

s i u m  b r o m a te  ( C l as s  3 )  a n d  c e l l u l o s e  p o wd e r.  T h e  te s t d o e s  n o t
c h a r ac te r i z e  c h e m i c al  r e ac ti vi ty o r  th e r m a l  s ta b i l i ty.  T h e  te s t i s
n o t r e p r e s e n tati ve  o f p ac ka ge d  o x i d i z e r s .  T h e  d e te r m i n ati o n  o f
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b u r n i n g  ti m e  i s  s tr o n gl y d e p e n d e n t o n  te s t c o n d i ti o n s ,  p ar ti c l e
s i z e ,  an d  th e  te s t o p e r a to r ’ s  p e r c e p ti o n  o f th e  e n d  o f ac ti ve
b u r n i n g .

T h e  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  ( F P RF )  p u b l i s h e d
National Oxidizing Pool Chemicals Storage Fire Test Project i n  Au gu s t
1 9 9 8 .  T h e  te c h n i c a l  r e p o r t i n c l u d e s  l i te r a tu r e  a b s tr ac ts ,  l a r ge -
s c a l e  c al o r i m e tr y te s t d ata,  a n d  i n te r m e d i ate  s c al e  r a c k s to r ag e
te s ts .  T h e  p e a k r ate  o f h e a t r e l e as e  o f p a c ka gi n g a n d  p a c ka ge d
o x i d i z e r s  tr i c h l o r o i s o c yan u r i c  a c i d  ( Tr i c h l o r,  C l as s  1 )  an d
c a l c i u m  h yp o c h l o r i te  ( avai l a b l e  c h l o r i n e  > 6 8 % ,  C l as s  3 )  a r e
s u m m a r i z e d  i n  Tab l e  A. 3 . 3 . 7 7 .

T h e  C l as s  1  Tr i c h l o r  d i d  n o t i n c r e a s e  th e  b u r n i n g  r ate  o f th e
c o m b u s ti b l e  p ac ka gi n g.  C l a s s  3  c al c i u m  h yp o c h l o r i te  ( avai l ab l e
c h l o r i n e  > 6 8 % )  c au s e d  a s e ve r e  i n c r e as e  i n  th e  b u r n i n g r ate  o f
th e  c o m b u s ti b l e  p ac ka gi n g.

I n  2 0 0 6 ,  th e  F P RF  p u b l i s h e d  a r e p o r t o n  th e  Development of
an Enhanced Hazard Classifcation System for Oxidizers.  T h e  r e p o r t
i n c l u d e s  a r e vi e w o f fr e  l o s s e s ,  h i s to r i c al  te s t d ata,  an d  c u r r e n t
te s t m e th o d s  fo r  o x i d i z i n g  m ate r i a l s  u s e d  b y tr a n s p o r ta ti o n  an d
e n vi r o n m e n tal  re g u l ato r y ag e n c i e s .  Two  c l as s ifc a ti o n  s c h e m e s
wi th  m u l ti p l e  te s t m e th o d s  a n d  p e r fo r m a n c e - b a s e d  c r i te r i a
we r e  p r o p o s e d  to  d i s ti n gu i s h  b e twe e n  C l as s  1 ,  2 ,  3 ,  an d  4
o x i d i z e r s  i n  a s to r ag e  s i tu ati o n .

F u tu r e  F P RF  e ffo r t i s  p r o p o s e d  to  d efn e  an  ap p r o p r i ate
b e n c h  s c al e  te s t,  val i d a te d  b y m e d i u m  s c a l e  fr e e  b u r n  te s ti n g ,
fo r  o x i d i z e r s .  T h e  g o a l  o f th e  e n h an c e d  c l as s ifc a ti o n  s ys te m
wo u l d  b e  to  p r e s c r i b e  te s ts  an d  u s e  p e r fo r m an c e  b as e d  c r i te r i a
to  d efn e  th e  d i ffe r e n t c l as s e s  o f o x i d i z e r s  b as e d  o n  th e  d e gr e e
o f b u r n i n g r a te  e n h a n c e m e n t,  c h e m i c al  r e a c ti vi ty,  a n d  th e r m al
s tab i l i ty.

T h e  F P RF  c o m p l e te d  a p r o j e c t th at r e s u l te d  i n  th e  d e ve l o p ‐
m e n t o f a b e n c h - s c a l e  te s t,  val i d ate d  b y i n te r m e d i a te  s c al e  te s t‐
i n g,  fo r  s o l i d  o x i d i z e r s .  An  e n h an c e d  c l as s ifc ati o n  s ys te m  wi th
p r e s c r i b e d  te s ts  a n d  p e r fo r m an c e -b as e d  c r i te r i a to  d efn e  th e
d i ffe r e n t c l as s e s  o f o x i d i z e r s  b a s e d  o n  th e  d e gr e e  o f b u r n i n g
ra te  e n h an c e m e n t was  d e ve l o p e d .  [ B u c ,  E l i z a b e th  C . ,  Oxidizer
Classifcation Research Project: Tests and Criteria,  F i r e  P r o te c ti o n
Re s e ar c h  F o u n d ati o n ,  N o ve m b e r  2 0 0 9 ]

A. 3 . 3 . 7 9  P ro te c ti o n  L e ve l .    N F PA u s e s  th e  c o n c e p t o f p r o te c ‐
ti o n  l e ve l s  i n  a m an n e r  th at i s  a n al o g o u s  to  Gr o u p  H  o c c u p an ‐
c i e s  i n  o th e r  m o d e l  c o d e s .  Al th o u gh  N F PA 1  a n d  NFPA 5000 d o
n o t h ave  u n i q u e  o c c u p an c y c l as s ifc ati o n s  fo r  o c c u p an c i e s
c o n tai n i n g h a z a r d o u s  m a te r i al s ,  P r o te c ti o n  L e ve l s  1  to  5  i n
N F PA c o d e s  an d  s ta n d a r d s  r efe c t i n c r e as e d  b u i l d i n g s a fe ty
re q u i r e m e n ts  th at a r e  ap p l i c a b l e  to  o c c u p a n c i e s  c o n tai n i n g
h a z a r d o u s  m a te r i al s ,  wh i c h  ge n e r a l l y c o r r e l a te  to  th e  Gr o u p  H ,
D i vi s i o n  1  to  5  o c c u p a n c y c l as s ifc a ti o n s  i n  o th e r  c o d e s .

A. 3 . 3 . 8 1  S afe ty D ata S h e e t ( S D S ) .    S D S s  i n  th e  U n i te d  S tate s
ar e  p r e p ar e d  i n  a c c o r d a n c e  wi th  th e  O c c u p ati o n al  S a fe ty an d
H e al th  Ad m i n i s tr ati o n  ( O S H A)  h a z a r d  c o m m u n i c ati o n  s ta n d ‐
ar d  ( 2 9  C F R 1 9 1 0 . 1 2 0 0 ,  “ H az ar d  C o m m u n i c a ti o n ” ) .  C h e m i c al s
tr a n s p o r te d  i n te r n a ti o n a l l y m i g h t i n c l u d e  ad d i ti o n a l  r e q u i r e ‐
m e n ts .  (See Annex B for additional information regarding SDSs. )

A. 3 . 3 . 8 2  S e c o n d ar y C o n tai n m e n t.    E x am p l e s  o f s e c o n d ar y
c o n tai n m e n t i n c l u d e  d i ke s ,  c u r b i n g,  r e m o te  i m p o u n d m e n t,
an d  d o u b l e -wa l l e d  ta n ks .

A. 3 . 3 . 8 5  S to rage  ( H az ard o u s  M ate ri al ) .    S to r a ge  c a n  i n c l u d e
tr an s i e n t s to r ag e ,  wh i c h  i s  i n te n d e d  to  d e s c r i b e  th o s e  m a te r i al s
b e i n g s tag e d  fo r  tr an s p o r t.  T h e y ar e  c a l l e d  tr a n s i e n t wh i l e  th e y

a r e  i n  th e  m an u fa c tu r i n g  a r e a b e c au s e  th e y ar e  n o t i n  th e i r
s to r ag e  l o c a ti o n .  I n  th e  m an u fa c tu r i n g  l o c a ti o n ,  fn i s h e d  g o o d s

c a n  b e  fo u n d  i n  a  p ac kag e d  s tate  wh e r e  th e y c an  b e  fu r th e r
p al l e ti z e d  o r  o th e r wi s e  ar r a n ge d  o r  c o l l e c te d  a wai ti n g tr an s p o r ‐
tati o n .

A. 3 . 3 . 8 7  Tan k .    P i p e s  an d  p i p i n g  s ys te m s  ar e  n o t c o n s i d e r e d  to
b e  tan ks .

A. 3 . 3 . 8 7 . 2  P o r tab l e  Tan k.    A p o r ta b l e  ta n k d o e s  n o t i n c l u d e
a n y c yl i n d e r  h a vi n g l e s s  th an  4 5 3 . 5  kg  ( 1 0 0 0  l b )  wa te r  c a p a c i ty,

c a r go  ta n k,  tan k c ar  tan k,  o r  tr a i l e r s  c ar r yi n g c yl i n d e r s  o f o ve r
4 5 3 . 5  kg  ( 1 0 0 0  l b )  wa te r  c ap ac i ty.  [ 5 5 ,  2 0 2 0 ]

A. 3 . 3 . 8 7 . 3  S tati o n ar y Tan k .    A s tati o n ar y tan k d o e s  n o t i n c l u d e
a  c yl i n d e r  h a vi n g l e s s  th an  1 0 0 0  l b  ( 4 5 3 . 5  kg )  wa te r  c ap a c i ty.
[ 5 5 ,  2 0 2 0 ]

A. 3 . 3 . 9 0  Tub e  Trai l e r [ G as ] .    T h e  c h a r ac te r i s ti c  i n te r n a l  wa te r
vo l u m e  o f i n d i vi d u a l  tu b u l a r  c yl i n d e r s  r an g e s  fr o m  4 3  s c f

( 1 2 1 8  L )  to  9 3  s c f ( 2 6 3 2  L )  o r  a  wa te r  c ap a c i ty o f 2 6 8 6  l b
( 1 2 1 8  kg )  to  5 8 0 3  l b  ( 2 6 3 2  kg ) .  [ 5 5 ,  2 0 2 0 ]

A. 3 . 3 . 9 1  U s e .    E x a m p l e s  o f u s e  i n c l u d e ,  b u t ar e  n o t l i m i te d  to ,
b l e n d i n g ,  m i x i n g,  r e ac ti n g,  d i s ti l l a ti o n ,  h e ati n g  o r  c o o l i n g ,
p u m p i n g,  c o m p r e s s i n g,  d r yi n g ,  s c r e e n i n g ,  fl l i n g,  l o ad i n g  an d

u n l o a d i n g ,  r e p a c kag i n g ,  s c r u b b i n g ,  a b s o r b i n g ,  n e u tr al i z i n g ,
a n d  i n c i n e r ati o n .

A. 3 . 3 . 9 1 . 1  C l o s e d  S ys te m  U s e .    E x am p l e s  o f c l o s e d  s ys te m s  fo r
s o l i d s  an d  l i q u i d s  i n c l u d e  r e ac ti o n  p r o c e s s  o p e r ati o n s  an d
p r o d u c t c o n ve ye d  th r o u gh  a  p i p i n g s ys te m  i n to  a c l o s e d  ve s s e l ,

s ys te m ,  o r  p i e c e  o f e q u i p m e n t.

A. 3 . 3 . 9 1 . 2  O p e n  S ys te m  U s e .    E x am p l e s  o f o p e n  s ys te m s  fo r
s o l i d s  an d  l i q u i d s  i n c l u d e  d i s p e n s i n g  fr o m  o r  i n to  o p e n  b e a k‐

e r s  o r  c o n tai n e r s ,  an d  d i p  ta n k an d  p l a ti n g tan k o p e r ati o n s .

A. 3 . 4 . 6  E x p o s ure  Fi re .    An  e x p o s u r e  fr e  u s u al l y r e fe r s  to  a fr e
th at s tar ts  o u ts i d e  a  b u i l d i n g,  s u c h  a s  a wi l d l a n d s  fr e  o r  ve h i c l e

Tab l e  A. 3 . 3 . 7 7  Re s u l ts  o f L arge - S c al e  C al o ri m e tr y Te s ts  wi th
P ac k agi n g an d  P ac k age d  O x i d i z e rs  o n  Wo o d  P al l e ts

O x i d i z e r an d  P ac k agi n g

To tal
We i gh t wi th

P al l e ts
( l b )

P e ak
C o n ve c ti ve

H RR
( kW)

4 0  c a r to n s  o f e m p ty H D P E  2  l b  
c a p ac i ty c o n tai n e r s

3 0 0 1 7 3 6

4 0  c a r to n s  o f p e a  g r ave l  fl l e d  
H D P E  2  l b  c a p ac i ty c o n tai n e r s

1 6 3 1 4 6 4

4 0  c a r to n s  o f gr a n u l ar  Tr i c h l o r  i n  
H D P E  2  l b  c a p ac i ty c o n tai n e r s

1 8 9 1 6 4 9

4 0  c a r to n s  o f ta b l e t fo r m  Tr i c h l o r  
i n  H D P E  2  l b  c a p a c i ty c o n tai n e r s

1 8 8 2 8 7 7

4 8  c a r to n s  o f gr a n u l ar  c al c i u m  
h yp o c h l o r i te  i n  1  l b  c a p a c i ty 
S u r l i n  ( p l as ti c )  b ag s

1 4 6 8 6 6 9 6

3 6  c a r to n s  o f gr a n u l ar  c al c i u m  
h yp o c h l o r i te  i n  H D P E  1  l b  
c a p ac i ty c o n tai n e r s

1 4 5 2 > 1 6 , 1 8 4

F o r  S I  u n i ts ,  1  l b  =  0 . 4 5  k g .
Source: F P RF,  National Oxidizing Pool Chemicals Storage Fire Test Project,
Au g .  1 9 9 8 .
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fr e ,  a n d  th a t,  c o n s e q u e n tl y,  e x p o s e s  th e  b u i l d i n g  to  a fr e .
[101,  2 0 2 1 ]

A. 3 . 4 . 7  Fi re  M o d e l .    D u e  to  th e  c o m p l e x  n a tu r e  o f th e  p r i n c i ‐
p l e s  i n vo l ve d ,  m o d e l s  ar e  o fte n  p ac kag e d  as  c o m p u te r  s o ftwa r e .
An y r e l e van t i n p u t d a ta ,  a s s u m p ti o n s ,  an d  l i m i tati o n s  n e e d e d
to  p r o p e r l y i m p l e m e n t th e  m o d e l  wi l l  b e  attac h e d  to  th e  fr e
m o d e l s .  [101,  2 0 2 1 ]

A. 3 . 4 . 8  Fi re  S c e n ari o .    A fr e  s c e n a r i o  d efn e s  th e  c o n d i ti o n s
u n d e r  wh i c h  a  p r o p o s e d  d e s i gn  i s  e x p e c te d  to  m e e t th e  fr e
s a fe ty g o al s .  F ac to r s  typ i c al l y i n c l u d e  fu e l  c h a r ac te r i s ti c s ,  i g n i ‐
ti o n  s o u r c e s ,  ve n ti l a ti o n ,  b u i l d i n g  c h a r ac te r i s ti c s ,  an d  o c c u p an t
l o c ati o n s  an d  c h ar a c te r i s ti c s .  T h e  te r m  fre scenario i n c l u d e s
m o r e  th an  th e  c h a r ac te r i s ti c s  o f th e  fr e  i ts e l f b u t e x c l u d e s
d e s i g n  s p e c ifc ati o n s  a n d  an y c h a r ac te r i s ti c s  th at d o  n o t var y
fr o m  o n e  fr e  to  a n o th e r ;  th e  l atte r  ar e  c al l e d  as s u m p ti o n s .  T h e
te r m  fre scenario i s  u s e d  h e r e  to  m e an  o n l y th o s e  s p e c ifc ati o n s
re q u i r e d  to  c al c u l a te  th e  fr e ’ s  d e ve l o p m e n t a n d  e ffe c ts ,  b u t,  i n
o th e r  c o n te x ts ,  th e  te r m  m i gh t b e  u s e d  to  m e an  b o th  th e  i n i ti al
s p e c ifc ati o n s  a n d  th e  s u b s e q u e n t d e ve l o p m e n t an d  e ffe c ts
( i . e . ,  a  c o m p l e te  d e s c r i p ti o n  o f fr e  fr o m  c o n d i ti o n s  p r i o r  to
i gn i ti o n  to  c o n d i ti o n s  fo l l o wi n g  e x ti n g u i s h m e n t) .  [101,  2 0 2 1 ]

A. 3 . 4 . 9  Fu e l  L o ad .    F u e l  l o a d  i n c l u d e s  i n te r i o r  fn i s h  an d  tr i m .

A. 3 . 4 . 1 2  P e r fo r m an c e  C ri te ri a.    P e r fo r m a n c e  c r i te r i a a r e
s tate d  i n  e n gi n e e r i n g  te r m s .  E n gi n e e r i n g  te r m s  i n c l u d e
te m p e r a tu r e s ,  r ad i a n t h e at fu x ,  a n d  l e ve l s  o f e x p o s u r e  to  fr e
p r o d u c ts .  P e r fo r m an c e  c r i te r i a p r o vi d e  th r e s h o l d  va l u e s  u s e d
to  e va l u a te  a  p r o p o s e d  d e s i g n .

A. 3 . 4 . 1 3  P ro p o s e d  D e s i gn .    T h e  d e s i g n  te am  m i g h t d e ve l o p  a
n u m b e r  o f tr i a l  d e s i gn s  th at wi l l  b e  e val u a te d  to  d e te r m i n e
wh e th e r  th e y m e e t th e  p e r fo r m an c e  c r i te r i a.  O n e  o f th e  tr i al
d e s i g n s  wi l l  b e  s e l e c te d  fr o m  th o s e  th at m e e t th e  p e r fo r m a n c e
c r i te r i a fo r  s u b m i s s i o n  to  th e  AH J  as  th e  p r o p o s e d  d e s i g n .

T h e  p r o p o s e d  d e s i gn  i s  n o t n e c e s s ar i l y l i m i te d  to  fr e  p r o te c ‐
ti o n  s ys te m s  an d  b u i l d i n g fe atu r e s .  I t al s o  i n c l u d e s  a n y c o m p o ‐
n e n t o f th e  p r o p o s e d  d e s i g n  th a t i s  i n s tal l e d ,  e s tab l i s h e d ,  o r
m a i n tai n e d  fo r  th e  p u r p o s e  o f l i fe  s afe ty,  wi th o u t wh i c h  th e
p r o p o s e d  d e s i g n  c o u l d  fai l  to  a c h i e ve  s p e c ife d  p e r fo r m a n c e
c r i te r i a.  T h e r e fo r e ,  th e  p r o p o s e d  d e s i g n  o fte n  i n c l u d e s  e m e r ‐
ge n c y p r o c e d u r e s  an d  o r ga n i z ati o n al  s tr u c tu r e s  th at ar e
n e e d e d  to  m e e t th e  p e r fo r m an c e  c r i te r i a  s p e c ife d  fo r  th e
p r o p o s e d  d e s i gn .

A. 4 . 1    T h e  c a te g o r i z ati o n  an d  c l as s ifc ati o n  o f h az ar d o u s  m a te ‐
r i al s  e n ab l e s  th e  c o d e  u s e r  to  d e te r m i n e  th e  a p p l i c ab i l i ty o f
re q u i r e m e n ts  b a s e d  o n  h a z a r d  c a te g o r y a n d  c l as s  r e l a te d  to  th e
p h ys i c a l  an d  h e al th  h a z a r d s  o f m ate r i a l s .  T h e  c u r r e n t d efn i ‐
ti o n s  fo u n d  i n  C h a p te r  3  h a ve  b e e n  d e ve l o p e d  u s i n g  a c o m p i l a‐
ti o n  o f c r i te r i a  fo u n d  i n  N F PA c o d e s  a n d  s ta n d a r d s ,
re q u i r e m e n ts  o f th e  U . S .  D O T,  a n d  i n  s o m e  c as e s  d efn i ti o n s
e s tab l i s h e d  b y O S H A i n  2 9  C F R.

T h e  Globally Harmonized System of Classifcation and Labelling of
Chemicals (GHS) h a s  b e e n  d e ve l o p e d  b as e d  o n  s tan d ar d s  fo r
c l as s ifc ati o n  p u b l i s h e d  b y th e  U n i te d  N a ti o n s  ( U N )  S u b c o m ‐
m i tte e  o f E x p e r ts  o n  th e  GH S .  T h e  U . S .  c o n ti n u e s  i ts  e ffo r ts  to
i n c o r p o r ate  th e  GH S  i n  i ts  fe d e r al  r e g u l ato r y s c h e m e .  O S H A
p u b l i s h e d  i ts  r e vi s e d  H az ar d  C o m m u n i c a ti o n  S tan d ar d
( 2 9  C F R 1 9 1 0 . 1 2 0 0 )  to  a l i g n  wi th  th e  GH S  i n  M a r c h  2 0 1 2 .  T h e
r e vi s e d  s tan d ar d  b e c am e  e ffe c ti ve  i n  M ay 2 0 1 2 .

I t i s  a n ti c i p a te d  b y th e  C o m m i tte e  th a t o ve r  ti m e ,  th e  GH S
wi l l  b e  r e vi e we d  fo r  a p p l i c a b i l i ty an d  p o s s i b l e  i n te gr a ti o n  i n to

th e  r e g u l a to r y s c h e m e  d e ve l o p e d  i n  N F PA 4 0 0  fo r  h az ar d o u s
m a te r i al s  s to r ag e ,  u s e ,  a n d  h a n d l i n g .  T h e  e vo l u ti o n  o f th i s

s ys te m  o f c l as s ifc ati o n  wi l l  b e  fac i l i tate d  b y th e  c h an g e s  a s s o c i ‐
ate d  wi th  c l as s ifc ati o n ,  l a b e l i n g ,  an d  s afe ty d ata s h e e ts .  I t i s  n o t
an ti c i p ate d  th a t th e  GH S  wi l l  b e  fu l l y i m p l e m e n te d  i m m e d i ‐

a te l y wi th i n  N F PA 4 0 0 ,  r e c o g n i z i n g  th e  h i s to r i c a l  b as i s  th a t
e x i s ts  fo r  s o m e  o f th e  c l a s s ifc a ti o n s  o f m a te r i al s ,  s u c h  as  i g n i ti ‐
b l e  (fa 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 .

A. 4 . 4    Wh e r e  a  c o nfi c t e x i s ts  b e twe e n  ap p l i c ab l e  r e q u i r e ‐
m e n ts ,  an  a n al ys i s  s h o u l d  b e  m ad e  an d  th e  p r o p e r  a p p l i c ab l e

r e q u i r e m e n t s h o u l d  b e  i m p l e m e n te d  o r  c o n fo r m e d  to  s u b j e c t
to  th e  a p p r o val  o f th e  AH J .

A. 4 . 5    T h e  s afe  h a n d l i n g,  c o l l e c ti o n ,  an d  d i s p o s al  o f h az ar d o u s
was te  c an  b e  a c c o m p l i s h e d  o n l y i f th e  p h ys i c al ,  c h e m i c al ,  an d
h az ar d o u s  p r o p e r ti e s  o f i ts  c o m p o n e n ts  a r e  kn o wn  a n d  th at

i n fo r m ati o n  i s  p r o p e r l y ap p l i e d .  T h e  c ate go r i z ati o n  o f a m a te ‐
r i al  a s  wa s te  i s  n o r m a l l y u n d e r  th e  p u r vi e w o f th e  u s e r.  I n  s o m e
c a s e s  th e  was te  m i g h t b e  c o n tam i n ate d  o r  “ o ff s p e c ”  m ate r i al ,

o r  m ate r i a l  wh e r e  th e  c o n c e n tr ati o n  o f th e  h az ar d o u s  c o m p o ‐
n e n ts  h a s  b e e n  d i l u te d .  I n  o th e r  c as e s  th e  was te  m i g h t c o n s i s t
o f c l e an i n g m ate r i a l s  th at h ave  b e c o m e  c o n tam i n a te d  wi th  a

h a z a r d o u s  m ate r i a l .

T h e  c l as s ife r s  o f was te  a r e  c au ti o n e d  th a t th e  c l as s ifc a ti o n
o f h az ar d o u s  was te  u n d e r  th e  r e q u i r e m e n ts  o f th e  E n vi r o n m e n ‐
ta l  P r o te c ti o n  Ag e n c y ( E PA)  o r  D e p ar tm e n t o f Tr a n s p o r ta ti o n

( D O T )  fo r  l ab e l i n g r e q u i r e d  fo r  s h i p p i n g p u r p o s e s  m i gh t n o t
c o r r e s p o n d  to  th e  s ys te m  o f c l as s ifc a ti o n  i n c o r p o r ate d  i n to

S e c ti o n  4 . 1 .  I n  a d d i ti o n ,  s o m e  j u d gm e n t i s  n e e d e d  to  ap p l y th e
c o d e  i n  c i r c u m s ta n c e s  wh e r e  th e  was te  m a te r i al  i s  n o t i n  a fo r m

th at i s  n o r m al l y e n c o u n te r e d  wh e n  th e  h az ar d o u s  m a te r i al
e m p l o ye d  i s  i n  i ts  vi r g i n  s ta te .  F o r  e x am p l e ,  a m ate r i al  th a t

m i gh t n o t h ave  b e e n  h az ar d o u s  i n  i ts  p u r e  fo r m  m i g h t b e c o m e
h a z a r d o u s  wh e n  i t b e c o m e s  c o n tam i n a te d  a s  u s e  o c c u r s .  A tan k
o f wa te r  u s e d  fo r  r i n s i n g p a r ts  o n  a  p l ati n g  l i n e  wi l l  e ve n tu al l y

b e c o m e  c o n tam i n a te d  b y th e  m ate r i a l s  th a t a r e  b e i n g r i n s e d
fr o m  p ar ts  a s  th e y tr a ve l  th r o u g h  th e  l i n e .  I f th e  c o n c e n tr a ti o n
o f th e  m ate r i a l  b e i n g r i n s e d  fr o m  p ar ts  b e c o m e s  h i gh  e n o u g h ,

th e  c o n te n t o f h az ar d o u s  m a te r i al s  i n  th e  r i n s e  ta n k m i g h t b e
p r e s e n t i n  a c o n c e n tr ati o n  s u ffc i e n t e n o u gh  to  c a u s e  th e  was te
r i n s e  wate r  to  b e  c l as s ife d  a s  h az ar d o u s .  S e e  S e c ti o n  B . 5  fo r

e x a m p l e s  o n  th e  c l a s s ifc a ti o n  o f d i l u te  s o l u ti o n s  o f c o m m o n
c o r r o s i ve  m a te r i al s .

I n  m a n y c as e s  th e  was te  m ate r i a l  c o u l d  b e  a m i x tu r e  o f m a te ‐
r i al s  th at m u s t b e  c l as s ife 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 S e c ti o n  4 . 3 .

A. 4 . 5 . 1    J u s t b e c a u s e  a d e c i s i o n  h as  b e e n  m ad e  th at a m a te r i al
n o  l o n ge r  h as  a  u s e fu l  l i fe  d o e s  n o t e x e m p t th e  m ate r i a l  fr o m

c o m p l i an c e  wi th  th e  ap p l i c ab l e  p r o vi s i o n s  o f th e  c o d e .  M ate r i ‐
a l s  th a t h ave  b e e n  c l as s ife d  a s  h az ar d o u s  b a s e d  o n  th e  s ys te m

o f c l as s ifc ati o n  u s e d  i n  S e c ti o n  4 . 1  a r e  r e q u i r e d  to  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 e  c o d e  i n  th e  s am e  m an n e r  a s  m i gh t b e

r e q u i r e d  fo r  n o n was te  m ate r i a l .

A. 4 . 8 . 1    T h e  p r o vi s i o n s  o f 4 . 8 . 1  d o  n o t r e q u i r e  i n h e r e n tl y
n o n c o m b u s ti b l e  m ate r i al s  to  b e  te s te d  i n  o r d e r  to  b e  c l as s ife d

a s  n o n c o m b u s ti b l e  m a te r i al s .  [ 5 0 0 0 : A. 7 . 1 . 4 . 1 ]

A. 4 . 8 . 1 . 1 ( 1 )    E x a m p l e s  o f s u c h  m a te r i al s  i n c l u d e  s te e l ,
c o n c r e te ,  m as o n r y,  a n d  g l as s .  [ 5 0 0 0 : A. 7 . 1 . 4 . 1 . 1 ( 1 ) ]
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A. 4 . 8 . 2    M ate r i a l  s u b j e c t to  i n c r e as e  i n  c o m b u s ti b i l i ty o r  fa m e
s p r e ad  i n d e x  b e yo n d  th e  l i m i ts  h e r e i n  e s tab l i s h e d  th r o u gh  th e
e ffe c ts  o f a ge ,  m o i s tu r e ,  o r  o th e r  a tm o s p h e r i c  c o n d i ti o n  i s
c o n s i d e r e d  c o m b u s ti b l e .  (See NFPA 259 and NFPA 220. )
[ 5 0 0 0 : A. 7 . 1 . 4 . 2 ]

A. 5 . 1    T h i s  c h ap te r  i n tr o d u c e s  th e  c o n c e p ts  o f c o n tr o l  ar e a s
an d  M AQ.  T h e  p u r p o s e  i s  to  p e r m i t l i m i te d  a m o u n ts  o f h az ar d ‐
o u s  c o n te n ts  i n  o c c u p a n c i e s  h avi n g  m i n i m u m  c o n tr o l s  wi th o u t
tr i g g e r i n g  th e  m o r e  r e s tr i c ti ve  P r o te c ti o n  L e ve l  1  th r o u gh
P r o te c ti o n  L e ve l  4  b u i l d i n g r e q u i r e m e n ts .  T h e  M AQs  i n  Tab l e
5 . 2 . 1 . 1 . 3  an d  Tab l e  5 . 2 . 1 . 2 . 1  ar e  b a s e d  o n  d e m o n s tr a te d  n e e d
an d  h i s to r i c a l  s a fe  s to r ag e  an d  u s e  o f h az ar d o u s  c o n te n ts .
S e c ti o n  5 . 3 ,  h o we ve r,  e s tab l i s h e s  a d d i ti o n al  c o n tr o l s  fo r  o c c u ‐
p an c i e s  e x c e e d i n g th e  h a z a r d o u s  c o n te n ts  l i m i ts  p r e s c r i b e d  fo r
c o n tr o l  ar e as .

Al l  o f th e  h az ar d o u s  m a te r i al s  wi th i n  th e  s c o p e  o f 1 . 1 . 1  ar e
h i g h -h az ar d  c o n te n ts  (see 4. 2. 1 . 1 ).  H o we ve r,  n o t al l  o f th e
h az ar d o u s  m a te r i al s  c ate go r i e s  ar e  p l a c e d  i n to  h i g h -h az ar d
l e ve l s  1 –4  r e q u i r i n g  P r o te c ti o n  L e ve l s  1 –4  ar e  c o n s i d e r e d  to  b e
h i g h -h az ar d  c o n te n ts ,  an d  s o m e  o f th e s e  m ate r i a l s  h a ve  b e e n
re c o g n i z e d  a s  b e i n g o f l o w o r  o r d i n a r y h az ar d s ,  d e p e n d i n g  o n
th e i r  n atu r e  i n  a fr e .  I n  s o m e  c a s e s ,  C l as s  1  u n s tab l e  ( r e a c ti ve )
m a te r i al s ,  C l a s s  1  wa te r-r e a c ti ve  m a te r i al s ,  an d  C l as s  I V an d
C l a s s  V o r g an i c  p e r o x i d e s  d o  n o t h ave  a M AQ a n d ,  th e r e fo r e ,
ar e  n o t r e q u i r e d  to  c o m p l y wi th  th e  r e q u i r e m e n ts  fo r  P r o te c ‐
ti o n  L e ve l  1  th r o u g h  P r o te c ti o n  L e ve l  4 .  F i g u r e  A. 5 . 1  h e l p s  to
i l l u s tr a te  th e  c o n d i ti o n s  u n d e r  wh i c h  th e  p r o te c ti o n  l e ve l
re q u i r e m e n ts  ar e  a p p l i c ab l e .

A. 5 . 2 . 1 . 1 . 2    P o we r e d  i n d u s tr i al  tr u c ks ’  p o we r  p ac ks  an d  fu e l
tan ks  ( e l e c tr o l yte ,  c o m p r e s s e d  ga s ,  o r  p r o p an e )  d o  n o t c o u n t
to wa r d  th e  M AQs  fo r  s u c h  c h e m i c a l s .  P o we r e d  i n d u s tr i al  tr u c ks
d o  n o t c o u n t as  p ar t o f th e  e m e r g e n c y p o we r  o r  u n i n te r r u p te d
p o we r  s u p p l y a m o u n ts .

A p p l y  
p ro v i s i o n s  fo r  

p r o t e c t i o n  
l e ve l s

A p p l y  p r o v i s i o n s  
fo r  m u l t i p l e  

( m o r e  t h a n  o n e )  
c o n t r o l  a r e a s

N o  s p e c i a l  
c o n s t r u c t i o n  

fe a t u re s  
re q u i re d

C l a s s i f y  
h a z a r d o u s  

m a t e r i a l

D e t e r m i n e  q u a n t i t y  
o f  h a z a r d o u s  

m a t e r i a l  t o  b e  u s e d  
o r  s t o re d

Q u a n t i t y  
e x c e e d s  m a x i m u m  

a l l o wa b l e  q u a n t i t y  
( M AQ )  fo r o c c u p a n c y  

( fo r  a  s i n g l e  
c o n t r o l  a r e a )  

Ye s

“ o r ”  g a t e

N o

FI G U RE  A. 5 . 1   Ap p l i c ati o n  o f C h ap te r 5  an d  C h ap te r 6
Re q u i re m e n ts  fo r H az ard o u s  M ate ri al s .  [ 5 0 0 0 : Fi gure  A. 3 4 . 1 . 1 ]

A. 5 . 2 . 1 . 1 . 3    Wh e r e  fo o tn o te  a an d  fo o tn o te  b  b o th  a p p l y,  th e
i n c r e as e  fo r  fo o tn o te  a an d  fo o tn o te  b  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 ( o r  ad d i ti ve l y) .  F o r  e x am p l e ,  th e  M AQ
fo r  th e  s to r a ge  o f a fa m m a b l e  s o l i d  i s  1 2 5  l b  ( 5 7  kg ) .  I f th e
m a te r i al  i s  s to r e d  i n  a n  ap p r o ve d  c ab i n e t i n  ac c o r d a n c e  wi th

th i s  c o d e ,  th e  M AQ wi l l  i n c r e as e  to  2 5 0  l b  ( 1 1 3  kg )  ( fo o tn o te
a) .  I f th e  b u i l d i n g  i s  e q u i p p e d  th r o u g h o u t wi th  an  a u to m a ti c
s p r i n kl e r  s ys te m  i n  ac c o r d an c e  wi th  N F PA 1 3 ,  th e  M AQ wi l l

i n c r e as e  to  2 5 0  l b  ( 1 1 3  kg )  ( fo o tn o te  b ) .  I f b o th  fo o tn o te  a an d
fo o tn o te  b  a p p l y,  th e  M AQ wi l l  b e  5 0 0  l b  ( 2 2 6  kg ) .

S e e  A. 5 . 2 . 1 . 5 . 3  fo r  m o r e  i n fo r m ati o n  o n  a n d  e x am p l e s  o f
a p p l yi n g  M AQ i n c r e as e s  to  c o n tr o l  a r e as .

A. 5 . 2 . 1 . 5 . 3    T h e  M AQ i s  an  a m o u n t o f m a te r i al  ge n e r a l l y fe l t
to  r e p r e s e n t a  r e a s o n a b l e  r i s k,  o r  a n  a m o u n t th a t d o e s  n o t
r e p r e s e n t a s i gn ifc an t r i s k wh e n  a  s p e c ifc  c o n tr o l  h as  b e e n

ap p l i e d .

Wh e r e  Tab l e  5 . 2 . 1 . 1 . 3  al l o ws  fo r  a 1 0 0  p e r c e n t i n c r e a s e  i n
th e  M AQ fo r  q u a n ti ti e s  s to r e d  i n  ap p r o ve d  c ab i n e ts  o r  an o th e r

s p e c ife d  c o n tr o l ,  a c o m b i n ati o n  o f s to r a ge  b o th  i n s i d e  an d
o u ts i d e  a p p r o ve d  c ab i n e ts  i n  th e  c o n tr o l  a r e a i s  p e r m i tte d .

S to r a ge  am o u n ts  u p  to  th e  M AQ a r e  al l o we d  o u ts i d e  o f c ab i ‐
n e ts  wh e r e  th e  1 0 0  p e r c e n t i n c r e as e  i s  ap p l i e d .

Example: T h e  M AQ fo r  s to r ag e  o f a C l as s  2  o x i d i z e r  i s  2 5 0  l b
( 1 1 3  kg) .  T h e  M AQ i s  al l o we d  to  b e  i n c r e a s e d  1 0 0  p e r c e n t to

5 0 0  l b  ( 2 2 6  kg)  p e r  c o n tr o l  ar e a  wh e r e  s to r e d  i n  a p p r o ve d  c ab i ‐
n e ts .  B e c au s e  th e  M AQ a l l o ws  fo r  2 5 0  l b  ( 1 1 3  kg )  o f C l as s  2
o x i d i z e r s  o u ts i d e  o f c a b i n e ts ,  o n l y 2 5 0  l b  ( 1 1 3  kg)  o f th e  5 0 0  l b

( 2 2 6  kg)  i s  r e q u i r e d  to  b e  c o nfn e d  to  c ab i n e ts .

S i m i l ar l y,  wh e r e  Tab l e  5 . 2 . 1 . 1 . 3  a l l o ws  fo r  a 1 0 0  p e r c e n t
i n c r e as e  fo r  b o th  c a b i n e ts  an d  b u i l d i n g  s p r i n kl e r s ,  s to r ag e

o u ts i d e  o f c ab i n e ts  i s  p e r m i tte d  i n  th e  c o n tr o l  a r e a u p  to  th e
M AQ fo r  s p r i n kl e r e d  b u i l d i n g s  e ve n  afte r  th e  c ab i n e t i n c r e a s e

i s  ap p l i e d .

Example: T h e  M AQ fo r  s to r ag e  o f a C l as s  2  o x i d i z e r  i s  2 5 0  l b
( 1 1 3  kg) .  T h e  M AQ i s  al l o we d  to  b e  i n c r e a s e d  1 0 0  p e r c e n t to

5 0 0  l b  ( 2 2 6  kg )  i n  b u i l d i n gs  e q u i p p e d  th r o u gh o u t wi th  a n
ap p r o ve d  s p r i n kl e r  s ys te m .  T h e  M AQ i s  al s o  al l o we d  to  b e

i n c r e as 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  s to r a ge  c ab i ‐
n e ts .  B e c au s e  b o th  i n c r e as e s  ar e  al l o we d  an d  th e  s p r i n kl e r e d
b u i l d i n g  i n c r e a s e  a l l o ws  fo r  s to r ag e  o f 5 0 0  l b  ( 2 2 6  kg )  o u ts i d e

o f c a b i n e ts ,  o n l y 5 0 0  l b  ( 2 2 6  kg )  o f th e  1 0 0 0  l b  ( 4 5 4  kg )  ag gr e ‐
ga te  s to r ag e  a m o u n t al l o we d  i s  r e q u i r e d  to  b e  c o nfn e d  to  c ab i ‐
n e ts .

A. 5 . 4    Wh e r e  a  d e ta c h e d  b u i l d i n g  i s  r e q u i r e d  fo r  i n d o o r  s to r ‐
ag e  i n  ac c o r d an c e  wi th  Tab l e  5 . 3 . 7 ,  d e ta c h e d  o u td o o r  s to r ag e

c a n  b e  u s e d  i n  l i e u  o f i n d o o r  s to r ag e .  Wh e r e  d e tac h e d  o u td o o r
s to r ag e  i s  i m p l e m e n te d ,  th e  o u td o o r  s to r ag e  r e q u i r e m e n ts  i n
C h ap te r  5 ,  C h ap te r  6 ,  a n d  an y m a te r i al -s p e c ifc  c h ap te r s  ap p l y.

A. 6 . 1 . 1 . 1    O u td o o r  c o n tr o l  ar e a s  ar e  n o t c l as s ife d  wi th  p r o te c ‐
ti o n  l e ve l s .

A. 6 . 1 . 1 . 2    O u td o o r  c o n tr o l  ar e a s  ar e  n o t c l as s ife d  wi th  p r o te c ‐
ti o n  l e ve l s .

A. 6 . 1 . 2    Readily available c a n  m e an  ac c e s s  to  th e  p r o d u c t m an u ‐
fa c tu r e r ’ s  o r  u s e r ’ s  p a p e r  o r  e l e c tr o n i c  c o p i e s  o f S D S s .

A. 6 . 1 . 3 . 4    T h e r e  m i g h t b e  ad d i ti o n a l  r e g u l ati o n s  th at m u s t b e
c o m p l i e d  wi th  to  n o ti fy o th e r  ag e n c i e s .



H AZ ARD O U S  M AT E RI AL S  C O D E400-122

2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  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.6.1 .4    T h e  h az ar d  p o te n ti a l  o f a fa c i l i ty i s  n o t d e p e n d e n t o n
an y s i n gl e  fa c to r.  P h ys i c al  s i z e ,  n u m b e r  o f e m p l o ye e s ,  a n d  th e
q u an ti ty an d  th e  n a tu r e  o f th e  h a z a r d o u s  m a te r i al s  ar e  i m p o r ‐
tan t c o n s i d e r a ti o n s .  T h e  l e ve l  o f tr ai n i n g  c an  var y wi th  th e
c o m p l e x i ty o f th e  fac i l i ty u n d e r  c o n s i d e r a ti o n .

A.6.1 .4.4    E m e r g e n c y r e s p o n d e r s  c a n  i n c l u d e  o n -s i te  p e r s o n ‐
n e l  th at h ave  b e e n  d e s i gn a te d  a n d  tr a i n e d  to  r e s p o n d  to  e m e r ‐
ge n c i e s ,  p e r s o n s  fr o m  th e  p u b l i c  s e c to r  s u c h  a s  fr e  d e p ar tm e n t
p e r s o n n e l ,  o r  p e r s o n s  fr o m  th e  p r i va te  s e c to r  th at c a n  b e
c o n tr ac te d  o r  o th e r wi s e  e n ga ge d  to  p e r fo r m  e m e r g e n c y
r e s p o n s e  d u ti e s .  (See Annex I. )

A.6.1 .4.4.1    O S H A d e s c r i b e s  a n  I n c i d e n t C o m m an d  S ys te m  a s
a s ta n d ar d i z e d  o n -s c e n e  i n c i d e n t m an ag e m e n t c o n c e p t
d e s i g n e d  s p e c ifc al l y to  a l l o w r e s p o n d e r s  to  ad o p t an  i n te g r ate d
o r g an i z a ti o n a l  s tr u c tu r e  e q u al  to  th e  c o m p l e x i ty an d  d e m an d s
o f an y s i n gl e  i n c i d e n t o r  m u l ti p l e  i n c i d e n ts  wi th o u t b e i n g
h i n d e r e d  b y j u r i s d i c ti o n al  b o u n d ar i e s .

A.6.1 .4.4.2    Re s p o n s e s  to  r e l e a s e s  o f h a z a r d o u s  m ate r i a l s  wh e r e
th e r e  i s  n o  p o te n ti a l  s afe ty o r  h e a l th  h az ar d  s u c h  as  fr e ,  e x p l o ‐
s i o n ,  o r  c h e m i c a l  e x p o s u r e  ar e  n o t c o n s i d e r e d  e m e r g e n c y
re s p o n s e s  as  d efn e d  wi th i n  th e  c o n te x t o f th i s  c o d e .

A.6.1 .4.4.3    E m e r g e n c y r e s p o n s e  tr a i n i n g  wi l l  var y d e p e n d i n g
o n  th e  l e ve l  o f e m e r g e n c y r e s p o n s e  r e q u i r e d  an d  b y th e
r e q u i r e m e n ts  o f th e  go ve r n m e n ta l  ag e n c y.

Δ A.6.1 .5.3.1    T h e  a p p r o ve d  p o we r e d  i n d u s tr i a l  tr u c ks  a d d r e s s e d
i n  N F PA 5 0 5  ar e  tr u c ks  th at a r e  l i s te d  b y a te s ti n g l a b o r a to r y fo r
th e  u s e  i n te n d e d  a n d  s h o u l d  b e  te s te d  a n d  l ab e l e d  i n  ac c o r d ‐
an c e  wi th  U L  5 5 8 ,  Safety Industrial Trucks,  Internal Combustion
Engine-Powered,  o r  U L  5 8 3 ,  Safety Electric-Battery-Powered Industrial
Trucks.

A.6.1 .14    F o r  s e i s m i c  r e q u i r e m e n ts  an d  th e  s e i s m i c  z o n e  i n
wh i c h  th e  m ate r i a l  i s  l o c ate d ,  s e e  th e  b u i l d i n g c o d e .

A.6.1 .16.1    M ai n te n a n c e  p r o c e d u r e s  ar e  a n  i m p o r tan t p a r t o f
an y m e c h an i c a l  i n te gr i ty p r o gr a m .  T h e y s h o u l d  c o n ta i n  i n fo r ‐
m a ti o n  o n  wh i c h  e q u i p m e n t i s  c o ve r e d ;  wh a t te s ts  a n d  i n s p e c ‐
ti o n s  a r e  to  b e  p e r fo r m e d ;  h o w to  p e r fo r m  th e  te s ts  an d
i n s p e c ti o n s  i n  a c c o r d an c e  wi th  r e c o g n i z e d  i n d u s tr y s tan d ar d s
an d  m an u fa c tu r e r ' s  r e c o m m e n d ati o n s ;  wh at c o n s ti tu te s  a c c e p t‐
an c e  o f th e  m e as u r e d  p a r am e te r s ;  c o r r e c ti ve  a c ti o n s  to  b e
take n  i f th e  e q u i p m e n t d o e s  n o t m e e t r e q u i r e m e n ts ;  a n d  th e
fr e q u e n c y o f th e  te s ti n g a n d  i n s p e c ti o n .  F o r  e x am p l e s  o f ad d i ‐
ti o n a l  gu i d an c e ,  r e fe r  to  Guidelines for Mechanical Integrity
Systems ( AI C h E / C C P S ) ;  Guidelines for Safe and Reliable Instrumen‐
ted Protective Systems ( AI C h E / C C P S ) ;  an d  Guidelines for Writing
Effective Operating and Maintenance Procedures ( AI C h E / C C P S ) .

A.6.1 .16.2.3    Te s ti n g c an  i n c l u d e  vi s u al  i n s p e c ti o n ,  x -r ay,  s p a r k
te s ti n g,  p r e s s u r e  te s ti n g ,  l e ak te s ti n g ,  o r  o th e r  n o n d e s tr u c ti ve
m e th o d s .

A.6.2.1 .6    T h e  fo l l o wi n g i te m s  s h o u l d  b e  c o n s i d e r e d  i n  th e
d e s i g n :

( 1 ) D efa gr a ti o n  ve n ts  d e s i g n e d  to  r e l e as e  fr o m  th e  e x te r i o r
wal l s  o r  r o o fs  o f th e  b u i l d i n g s h o u l d  d i s c h ar g e  d i r e c tl y to

th e  e x te r i o r  o f th e  b u i l d i n g wh e r e  a n  u n o c c u p i e d  s p a c e
o f n o t l e s s  th an  5 0  ft ( 1 5  m )  i n  wi d th  i s  p r o vi d e d  b e twe e n

th e  e x te r i o r  wa l l s  o f th e  b u i l d i n g a n d  th e  p r o p e r ty l i n e ,
u n l e s s  th e  ve n ts  c o m p l y wi th  A. 6 . 2 . 1 . 6 ( 2 ) .

( 2 ) D efa gr a ti o n  ve n ts  d e s i g n e d  to  r e m ai n  a ttac h e d  to  th e
b u i l d i n g  wh e n  ve n ti n g  a  d efa gr a ti o n  s h o u l d  b e  l o c ate d
s o  th a t th e  d i s c h ar g e  o p e n i n g  i s  n o t l e s s  th a n  1 0  ft

( 3 0 5 0  m m )  ve r ti c al l y fr o m  wi n d o w o p e n i n gs  an d  e x i t
d i s c h ar g e  d o o r s  i n  th e  b u i l d i n g an d  n o t l e s s  th an  2 0  ft
( 6 1 0 0  m m )  h o r i z o n tal l y fr o m  e x i t d i s c h a r ge  d o o r s  i n  th e

b u i l d i n g ,  wi n d o w o p e n i n gs  a n d  e x i t d i s c h ar g e  d o o r s  i n
a d j ac e n t b u i l d i n g s  o n  th e  s a m e  p r o p e r ty,  an d  p r o p e r ty

l i n e s .
( 3 ) D efa gr a ti o n  ve n ts  s h o u l d  n o t d i s c h a r ge  i n to  th e  i n te r i o r

o f th e  b u i l d i n g .
( 4 ) Ad d i ti o n a l  g u i d a n c e  fo r  d efa gr a ti o n  ve n ti n g  c an  b e

fo u n d  i n  N F PA 6 8 .
( 5 ) An  a u th o r i ta ti ve  s tan d ar d  u s e d  fo r  th e  d e s i gn  o f b a r r i ‐

c a d e s  i s  T M  5 -1 3 0 0  ( N AVFAC  P - 3 9 7 ,  AF M  8 8 -2 2 ) ,  “ S tr u c ‐
tu r e s  to  Re s i s t th e  E ffe c ts  o f Ac c i d e n tal  E x p l o s i o n s . ”

A.6.2.2.2.1    T h e  u s e  o f m u l ti s to r i e d  d e ta c h e d  b u i l d i n g s  th at
m i gh t b e  n e e d e d  to  h o u s e  s p e c i al  p r o c e s s e s  i n  o c c u p an c i e s
r e q u i r i n g  P r o te c ti o n  L e ve l  1  c o n tr o l s  m i gh t b e  a b l e  to  b e

ap p r o ve d  th r o u gh  th e  u s e  o f al te r n a ti ve  m a te r i al s  an d  m e th ‐
o d s .  As  d e to n ati o n  o f P r o te c ti o n  L e ve l  1  m a te r i al s  i s  c o n te m ‐
p l a te d ,  th e  an a l ys i s  o f th e  p r o p o s e d  d e s i g n  m u s t c o n s i d e r

ac ti vi ti e s ,  o c c u p an c y,  an d  m e a n s  o f e g r e s s  fr o m  e ac h  l e ve l  o f
th e  b u i l d i n g .  I n  s o m e  i n s tan c e s  th e  “fo o r s ”  i n  th e  p r o c e s s  ar e a
m i gh t b e  o f o p e n  gr a te d  c o n s tr u c ti o n .  T h e  r e s tr i c ti o n s  r e ga r d ‐

i n g  u s e  fo r  o th e r  p u r p o s e s  ar e  i n te n d e d  to  e x c l u d e  o th e r  u s e s
n o t d i r e c tl y r e l ate d  to  th e  p r o c e s s  o r  s to r a ge  b e i n g c o n d u c te d .
C o n tr o l  r o o m s ,  r e s tr o o m s ,  an d  an c i l l a r y e l e c tr i c a l  an d  m e c h an ‐

i c al  r o o m s  d i r e c tl y a s s o c i a te d  wi th  th e  p r o c e s s  ar e  a l l o we d .  An
e n g i n e e r i n g o ffc e ,  c o n fe r e n c e  r o o m ,  c a fe te r i a ,  o r  s i m i l a r  u s e ,
a l th o u g h  r e l a te d  to  th e  p r o c e s s ,  wo u l d  n o t b e  a l l o we d ,  as  th e s e

u s e s  h ave  o c c u p an c y th a t i s  o u ts i d e  o f th a t i n te n d e d  to  b e
a d d r e s s e d  b y P r o te c ti o n  L e ve l  1  c o n tr o l s .

I t i s  to  b e  e x p e c te d  th a t m a te r i al s  wi th  m u l ti p l e  h az ar d s
m i gh t b e  p r e s e n t,  a n d  n o t i n te n d e d  th at s u c h  m a te r i al s  b e

e x c l u d e d  p r o vi d i n g  th o s e  th at a r e  i n c o m p a ti b l e  ar e  s e p ar a te d
b y d i s tan c e  o r  b a r r i e r  as  r e q u i r e d .  Al s o  s e e  6 . 2 . 2 . 2 . 3 .

A.6.2.3.4.1    T h e  u s e  o f m u l ti s to r i e d  d e ta c h e d  b u i l d i n g s  th at
m i gh t b e  n e e d e d  to  h o u s e  s p e c i al  p r o c e s s e s  i n  o c c u p an c i e s
r e q u i r i n g  P r o te c ti o n  L e ve l  1  c o n tr o l s  m i gh t b e  a b l e  to  b e

ap p r o ve d  th r o u gh  th e  u s e  o f al te r n a ti ve  m a te r i al s  an d  m e th ‐
o d s .  As  d e to n ati o n  o f P r o te c ti o n  L e ve l  1  m a te r i al s  i s  c o n te m ‐
p l a te d ,  th e  an a l ys i s  o f th e  p r o p o s e d  d e s i g n  m u s t c o n s i d e r

ac ti vi ti e s ,  o c c u p an c y,  an d  m e a n s  o f e g r e s s  fr o m  e ac h  l e ve l  o f
th e  b u i l d i n g .  I n  s o m e  i n s tan c e s  th e  “fo o r s ”  i n  th e  p r o c e s s  ar e a
m i gh t b e  o f o p e n  gr a te d  c o n s tr u c ti o n .  T h e  r e s tr i c ti o n s  r e ga r d ‐

i n g  u s e  fo r  o th e r  p u r p o s e s  ar e  i n te n d e d  to  e x c l u d e  o th e r  u s e s
n o t d i r e c tl y r e l ate d  to  th e  p r o c e s s  o r  s to r a ge  b e i n g c o n d u c te d .
C o n tr o l  r o o m s ,  r e s tr o o m s ,  an d  an c i l l a r y e l e c tr i c a l  an d  m e c h an ‐

i c al  r o o m s  d i r e c tl y a s s o c i a te d  wi th  th e  p r o c e s s  ar e  a l l o we d .  An
e n g i n e e r i n g o ffc e ,  c o n fe r e n c e  r o o m ,  c a fe te r i a ,  o r  s i m i l a r  u s e ,
a l th o u g h  r e l a te d  to  th e  p r o c e s s ,  wo u l d  n o t b e  a l l o we d ,  as  th e s e

u s e s  h ave  o c c u p an c y th a t i s  o u ts i d e  o f th a t i n te n d e d  to  b e
a d d r e s s e d  b y P r o te c ti o n  L e ve l  1  c o n tr o l s .

I t i s  to  b e  e x p e c te d  th a t m a te r i al s  wi th  m u l ti p l e  h az ar d s
m i gh t b e  p r e s e n t,  a n d  n o t i n te n d e d  th at s u c h  m a te r i al s  b e
e x c l u d e d  p r o vi d i n g  th o s e  th at a r e  i n c o m p a ti b l e  ar e  s e p ar a te d

b y d i s tan c e  o r  b a r r i e r  as  r e q u i r e d .  Al s o  s e e  6 . 2 . 2 . 2 . 3 .

A.6.2.4.4.1    T h e  u s e  o f m u l ti s to r i e d  d e ta c h e d  b u i l d i n g s  th at
m i gh t b e  n e e d e d  to  h o u s e  s p e c i al  p r o c e s s e s  i n  o c c u p an c i e s

r e q u i r i n g P r o te c ti o n  L e ve l  1  c o n tr o l s  m i gh t b e  a b l e  to  b e
ap p r o ve d  th r o u gh  th e  u s e  o f al te r n a ti ve  m a te r i al s  an d  m e th ‐

o d s .  As  d e to n ati o n  o f P r o te c ti o n  L e ve l  1  m a te r i al s  i s  c o n te m ‐
p l a te d ,  th e  a n al ys i s  o f th e  p r o p o s e d  d e s i g n  m u s t c o n s i d e r
ac ti vi ti e s ,  o c c u p an c y,  an d  m e a n s  o f e g r e s s  fr o m  e a c h  l e ve l  o f
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th e  b u i l d i n g .  I n  s o m e  i n s tan c e s  th e  “fo o r s ”  i n  th e  p r o c e s s  ar e a
m i gh t b e  o f o p e n  gr a te d  c o n s tr u c ti o n .  T h e  r e s tr i c ti o n s  r e g ar d ‐
i n g u s e  fo r  o th e r  p u r p o s e s  a r e  i n te n d e d  to  e x c l u d e  o th e r  u s e s
n o t d i r e c tl y r e l ate d  to  th e  p r o c e s s  o r  s to r ag e  b e i n g c o n d u c te d .
C o n tr o l  r o o m s ,  r e s tr o o m s ,  an d  an c i l l a r y e l e c tr i c al  an d  m e c h an ‐
i c al  r o o m s  d i r e c tl y a s s o c i a te d  wi th  th e  p r o c e s s  ar e  a l l o we d .  An
e n gi n e e r i n g  o ffc e ,  c o n fe r e n c e  r o o m ,  c a fe te r i a ,  o r  s i m i l a r  u s e ,
al th o u g h  r e l a te d  to  th e  p r o c e s s ,  wo u l d  n o t b e  a l l o we d ,  as  th e s e
u s e s  h ave  o c c u p an c y th a t i s  o u ts i d e  o f th a t i n te n d e d  to  b e
ad d r e s s e d  b y P r o te c ti o n  L e ve l  1  c o n tr o l s .

I t i s  to  b e  e x p e c te d  th a t m a te r i al s  wi th  m u l ti p l e  h az ar d s
m i gh t b e  p r e s e n t,  a n d  n o t i n te n d e d  th at s u c h  m a te r i al s  b e
e x c l u d e d  p r o vi d i n g  th o s e  th at a r e  i n c o m p a ti b l e  a r e  s e p ar ate d
b y d i s tan c e  o r  b a r r i e r  as  r e q u i r e d .  Al s o  s e e  6 . 2 . 2 . 2 . 3 .

A.6.3.1    F o r  s to r ag e ,  s e e  S e c ti o n  6 . 3 .

A.7.1    L a b o r a to r y o p e r a ti o n s  d efn e d  i n  N F PA 4 5  ar e  n o t
c o n s i d e r e d  to  b e  i n d u s tr i al  p r o c e s s e s .

A.7.1 .2.1(3)    O n e  e x am p l e  i s  a m a x i m u m  ai r b o r n e  c o n c e n tr a‐
ti o n  th at d o e s  e x c e e d  a n  E m e r ge n c y Re s p o n s e  P l a n n i n g  Gu i d e
( E RP G-2 )  c o n c e n tr ati o n  at 6 5 . 6  ft ( 2 0  m )  fo r  1  h o u r.

A.7.2.1    U n d e r s tan d i n g  th e  h az ar d s  a s s o c i a te d  wi th  c h e m i c al s
an d  a p p l yi n g a  m e an s  to  c o n tr o l  th o s e  h a z a r d s  wi l l  var y
d e p e n d i n g  o n  th e  n a tu r e  o f th e  c h e m i c al s  u s e d  a n d  th e
p r o c e s s i n g c o n d i ti o n s .  T h e  l e ve l  o f u n d e r s tan d i n g  n e e d e d
m i gh t c o n s i s t o f r e vi e wi n g th e  b as i c  h a z a r d  i n fo r m a ti o n
c o n tai n e d  wi th i n  s afe ty d a ta  s h e e ts  fo r  c h e m i c a l s  b e i n g  u s e d ,  o r
to  m o r e  d e ta i l e d  an a l yti c a l  te c h n i q u e s ,  i n c l u d i n g ,  b u t n o t l i m i ‐
te d  to ,  a  fo r m a l  p r o c e s s  h a z a r d s  a n al ys i s  d e s c r i b e d  i n  o th e r
p u b l i c ati o n s .

A.7.3.1 .2    O p e r ati n g  p r o c e d u r e s  h e l p  c o n tr o l  th e  h az ar d s  i n  a
p r o c e s s  an d  p r o vi d e  g u i d an c e  a n d  d i r e c ti o n  o n  h o w to  o p e r a te
th e  p r o c e s s .  O p e r ati n g  p r o c e d u r e s  al s o  p r o vi d e  i n fo r m a ti o n
ab o u t th e  h az ar d s  o f th e  p r o c e s s  a n d  h o w th o s e  h a z a r d s  a r e
c o n tr o l l e d  a n d  a r e  a l s o  e s s e n ti a l  fo r  tr ai n i n g  th e  o p e r ato r s .
O p e r ati n g  p r o c e d u r e s  c o n ta i n ,  b u t a r e  n o t l i m i te d  to ,  th e
fo l l o wi n g :

( 1 ) C l e a r  i n s tr u c ti o n s  fo r  a l l  p h as e s  o f o p e r ati o n ,  i n c l u d i n g
s tar tu p ,  n o r m al  o p e r ati o n ,  e m e r ge n c y s h u td o wn ,  e m e r ‐
ge n c y o p e r ati o n s ,  an d  s ta r tu p  a fte r  a n  u n s c h e d u l e d  s h u t‐

d o wn  o r  m ai n te n a n c e
( 2 ) T h e  s afe  l i m i ts  o f o p e r a ti o n  fo r  e ac h  p r o c e s s  var i ab l e ,  th e

c o n s e q u e n c e s  o f d e vi ati o n s ,  a n d  th e  c o r r e c ti ve  ac ti o n s
th a t s h o u l d  b e  take n

( 3 ) A d i s c u s s i o n  o f th e  s afe ty s ys te m s  th at a r e  u s e d  to  c o n tr o l
th e  h a z a r d s  o f th e  p r o c e s s ,  i n c l u d i n g  b u t n o t l i m i te d  to

i n s tr u m e n tati o n ,  a l a r m s ,  i n te r l o c ks ,  p r e s s u r e  r e l i e f an d
e ffu e n t h an d l i n g  s ys te m s ,  wa te r  s p r ays ,  d e l u ge  s ys te m s ,

an d  c o n ta i n m e n t s ys te m s
( 4 ) S a fe  wo r k p r ac ti c e s  fo r  p r e p a r i n g  e q u i p m e n t fo r  m ai n te ‐

n an c e ,  i n c l u d i n g  b u t n o t l i m i te d  to  l o c ko u t/ tag o u t,  o p e n ‐
i n g  p r o c e s s  e q u i p m e n t,  c o nfn e d  s p a c e  e n tr y,  h o t wo r k
an d  ad m i s s i o n  o f vi s i to r s ,  c o n tr ac to r,  m ai n te n a n c e  an d

o th e r  s u p p o r t p e r s o n n e l  i n to  th e  p r o c e s s  a r e a

F o r  g u i d an c e  o n  p r e p ar i n g o p e r a ti n g p r o c e d u r e s ,  r e fe r  to
th e  l ate s t e d i ti o n s  o f Guidelines for Technical Management of Chem‐
ical Process Safety  ( AI C h E / C C P S ) ;  Guidelines for Safe Process Opera‐
tions and Maintenance ( AI C h E / C C P S ) ;  a n d  Guidelines for Writing
Effective Operating and Maintenance Procedures ( AI C h E / C C P S ) .

A.7.3.2.2    T h e  i n s p e c ti o n  an d  te s ti n g  o f al ar m s ,  i n te r l o c ks ,  an d
c o n tr o l s  a r e  to  e n s u r e  th e  s afe  o p e r ati o n  o f p r o c e s s  e q u i p m e n t
a s  d e s i g n e d .  T h e s e  s ys te m s  i n c l u d e ,  b u t ar e  n o t l i m i te d  to ,

e m e r g e n c y a l ar m s ,  s h u td o wn  s ys te m s ,  an d  i s o l ati o n  s ys te m s .

A.7.4    C o n d i ti o n s  th a t m i g h t r e q u i r e  r e p e ati n g  a  r e vi e w
i n c l u d e ,  b u t a r 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 a n ge s  o c c u r  i n  th e  m ate r i a l s  i n  p r o c e s s
( 2 ) Wh e n  c h a n ge 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 a n ge 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

A.7.5.1    T h e  i n ve s ti ga ti o n  s h o u l d  b e gi n  a s  s o o n  as  p o s s i b l e  to
avo i d  l o s s  o f c r i ti c al  i n fo r m ati o n ,  b u t s h o u l d  b e  i n i ti a te d  n o t

l ate r  th an  4 8  h o u r s  a fte r  th e  i n c i d e n t.  T h e  c o n tr i b u ti n g an d
r o o t c a u s e s  o f th e  i n c i d e n t s h o u l d  b e  d e te r m i n e d .  A p r o c e d u r e

s h o u l d  b e  i n  p l ac e  to  p r o m p tl y a d d r e s s  a n d  r e s o l ve  i n c i d e n t
fn d i n g s .  Al l  a c ti o n s  to  c o r r e c t th e  c au s e s  an d  th e  d ate s  c o m p l e ‐
te d  s h o u l d  b e  d o c u m e n te d .  T h e  i n c i d e n t r e p o r t s h o u l d  b e

c o m m u n i c a te d  to  al l  a ffe c te d  p e r s o n al .  M e as u r e s  s h o u l d  b e
take n  to  p r e ve n t a  r e c u r r e n c e .

A.9.1 .2    S e e  An n e x  D .

A.10.1    T h e  p e r fo r m a n c e  o p ti o n  o f th i s  c o d e  e s tab l i s h e s
a c c e p ta b l e  l e ve l s  o f r i s k fo r  fa c i l i ti e s  ( i . e . ,  b u i l d i n g s  a n d  o th e r
s tr u c tu r e s  a n d  th e  o p e r ati o n s  th e r e wi th  a s s o c i a te d )  a s

ad d r e s s e d  i n  S e c ti o n  1 . 3 .  ( N o te  th a t facility an d  building c a n  b e
u s e d  i n te r c h a n ge a b l y;  facility i s  th e  m o r e  g e n e r al  te r m . )  Wh i l e
th e  p e r fo r m a n c e  o p ti o n  o f th i s  c o d e  d o e s  c o n tai n  g o a l s ,  o b j e c ‐

ti ve s ,  a n d  p e r fo r m an c e  c r i te r i a n e c e s s a r y to  p r o vi d e  fo r  a n
a c c e p ta b l e  l e ve l  o f r i s k,  i t d o e s  n o t d e s c r i b e  h o w to  m e e t th e s e
g o al s ,  o b j e c ti ve s ,  a n d  p e r fo r m a n c e  c r i te r i a .  D e s i g n  an d  e n g i ‐

n e e r i n g  ar e  n e e d e d  to  m e e t th e  p r o vi s i o n s  o f C h ap te r  5 .  F o r
fr e  p r o te c ti o n  d e s i gn s ,  th e  SFPE Engineering Guide to
Performance-Based Fire Protection p r o vi d e s  a  fr am e wo r k fo r  th e s e

as s e s s m e n ts .

P r e c o n s tr u c ti o n  d e s i g n  r e q u i r e m e n ts  ad d r e s s  th o s e  i s s u e s ,
wh i c h  h a ve  to  b e  c o n s i d e r e d  b e fo r e  th e  c e r tifc a te  o f o c c u ‐

p an c y i s  i s s u e d  fo r  a  fa c i l i ty.

A.10.1 .1    P e r fo r m a n c e  c o d e  a p p r o a c h e s  wr i tte n  fo r  o th e r
m o d e l  c o d e s  c a n  b e  u s e d  b y th e  AH J .

A.10.1 .2    P e r fo r m a n c e  c o d e  a p p r o a c h e s  wr i tte n  fo r  o th e r
m o d e l  c o d e s  c a n  b e  u s e d  b y th e  AH J .

A.10.1 .3    Qu al ifc ati o n s  s h o u l d  i n c l u d e  e x p e r i e n c e ,  e d u c a ti o n ,
an d  c r e d e n ti al s  th a t d e m o n s tr ate  kn o wl e d g e  a n d  r e s p o n s i b l e
u s e  o f ap p l i c ab l e  m o d e l s  an d  m e th o d s .

A.10.1 .4    T h e  SFPE Engineering Guide to Performance-Based Fire
Protection o u tl i n e s  a p r o c e s s  fo r  u s i n g a p e r fo r m an c e -b as e d

a p p r o a c h  i n  th e  d e s i g n  a n d  a s s e s s m e n t o f b u i l d i n g  fr e  s a fe ty
d e s i g n  a n d  i d e n tife s  p a r am e te r s  th at s h o u l d  b e  c o n s i d e r e d  i n
th e  an a l ys i s  o f a  p e r fo r m an c e -b as e d  d e s i gn .  As  c an  b e  s e e n ,  th i s

p r o c e s s  r e q u i r e s  th e  i n vo l ve m e n t o f a l l  s take h o l d e r s  wh o  h a ve  a
s h a r e  o r  i n te r e s t i n  th e  s u c c e s s fu l  c o m p l e ti o n  o f th e  p r o j e c t.
T h e  s te p s  th a t a r e  r e c o m m e n d e d  b y th e  SFPE Engineering Guide

to Performance-Based Fire Protection fo r  th i s  p r o c e s s  ar e  s h o wn  i n
F i g u r e  A. 1 0 . 1 . 4 .

T h e  g u i d e  s p e c ifc a l l y a d d r e s s e s  b u i l d i n g fr e  s a fe ty
p e r fo r m a n c e -b as e d  d e s i g n .  I t m i g h t n o t b e  d i r e c tl y a p p l i c ab l e

to  p e r fo r m a n c e -b as e d  d e s i g n s  i n vo l vi n g o th e r  s ys te m s  an d
o p e r ati o n s  c o ve r e d  wi th i n  th i s  c o d e ,  s u c h  as  h o t wo r k o p e r a‐
ti o n s  o r  h az ar d o u s  m a te r i al s  s to r a ge .  H o we ve r,  th e  va r i o u s  s te p s
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fo r  d efn i n g ,  d e ve l o p i n g,  e val u ati n g ,  an d  d o c u m e n ti n g  th e
p e r fo r m a n c e -b as e d  d e s i g n  s h o u l d  s ti l l  p r o vi d e  a  u s e fu l  fr a m e ‐
wo r k fo r  th e  o ve r al l  d e s i g n  p r o c e s s .

T h e  s te p s  i n  th e  p e r fo r m an c e -b as e d  d e s i gn  p r o c e s s  a r e  a s
fo l l o ws :

( 1 ) Step 1 : Defning Project Scope.  T h e  fr s t s te p  i n  a
p e r fo r m a n c e -b as e d  d e s i g n  i s  to  d efn e  th e  s c o p e  o f th e

p r o j e c t.  D efn i n g  th e  s c o p e  c o n s i s ts  o f i d e n ti fyi n g  an d
d o c u m e n ti n g th e  fo l l o wi n g :

( a) C o n s tr ai n ts  o n  th e  d e s i gn  an d  p r o j e c t s c h e d u l e
( b ) T h e  s ta ke h o l d e r s  as s o c i ate d  wi th  p r o j e c t
( c ) T h e  p r o p o s e d  b u i l d i n g c o n s tr u c ti o n  a n d  fe a tu r e s

d e s i r e d  b y th e  o wn e r  o r  te n an t
( d ) O c c u p a n t a n d  b u i l d i n g c h ar a c te r i s ti c s
( e ) T h e  i n te n d e d  u s e  an d  o c c u p a n c y o f th e  b u i l d i n g
( f) Ap p l i c ab l e  c o d e s  an d  r e g u l ati o n s
An  u n d e r s tan d i n g o f th e s e  i te m s  i s  n e e d e d  to  e n s u r e

th at a p e r fo r m a n c e - b a s e d  d e s i gn  m e e ts  th e  s take h o l d e r s ’
n e e d s .

( 2 ) Step 2: Identifying Goals.  O n c e  th e  s c o p e  o f th e  p r o j e c t i s
d efn e d ,  th e  n e x t s te p  i n  th e  p e r fo r m an c e -b as e d  d e s i g n
p r o c e s s  i s  to  i d e n ti fy an d  d o c u m e n t th e  fr e  s a fe ty go al s

o f var i o u s  s take h o l d e r s .  F i r e  s afe ty g o a l s  c o u l d  i n c l u d e
l e ve l s  o f p r o te c ti o n  fo r  p e o p l e  an d  p r o p e r ty,  o r  th e y

c o u l d  p r o vi d e  fo r  c o n ti n u i ty o f o p e r a ti o n s ,  h i s to r i c al
p r e s e r vati o n ,  an d  e n vi r o n m e n ta l  p r o te c ti o n .  Go al s  c o u l d
b e  u n i q u e  fo r  d i ffe r e n t p r o j e c ts ,  b a s e d  o n  th e  s ta ke h o l ‐
d e r s ’  n e e d s  an d  d e s i r e s .  T h e  s ta ke h o l d e r s  s h o u l d  d i s c u s s

wh i c h  go a l s  ar e  th e  m o s t i m p o r tan t fo r  th e  p r o j e c t.  I n
o r d e r  to  avo i d  p r o b l e m s  l ate r  i n  th e  d e s i g n  p r o c e s s ,  a l l

s take h o l d e r s  s h o u l d  b e  a war e  o f a n d  ag r e e  to  th e  go al s
p r i o r  to  p r o c e e d i n g  wi th  th e  p e r fo r m a n c e - b a s e d  d e s i g n

p r o c e s s  ( see Step 7) .
( 3 ) Step 3: Defning Stakeholder and Design Objectives.  T h e  th i r d

s te p  i n  th e  d e s i gn  p r o c e s s  i s  to  d e ve l o p  o b j e c ti ve s .  T h e
o b j e c ti ve s  ar e  e s s e n ti a l l y th e  d e s i gn  g o a l s  th a t ar e  fu r th e r
r efn e d  i n to  ta n gi b l e  val u e s  th a t c a n  b e  q u an tife d  i n
e n gi n e e ri n g te r m s .  O b j e c ti ve s  c o u l d  i n c l u d e  m i ti ga ti n g

th e  c o n s e q u e n c e s  o f a  fr e  e x p r e s s e d  i n  te r m s  o f d o l l ar
val u e s ,  l o s s  o f l i fe ,  o r  o th e r  i m p a c t o n  p r o p e r ty o p e r a‐

ti o n s ,  o r  m ax i m u m  a l l o wa b l e  c o n d i ti o n s ,  s u c h  as  e x te n t
o f fr e  s p r e a d ,  te m p e r atu r e ,  s p r e a d  o f c o m b u s ti o n  p r o d ‐

u c ts ,  an d  s o  fo r th .
( 4 ) Step 4: Developing Performance Criteria.  T h e  fo u r th  s te p  i n

th e  d e s i gn  p r o c e s s  i s  th e  d e ve l o p m e n t o f p e r fo r m a n c e
c r i te r i a to  b e  m e t b y th e  d e s i gn .  T h e s e  c r i te r i a ar e  a
fu r th e r  r efn e m e n t o f th e  d e s i g n  o b j e c ti ve s  an d  a r e
n u m e r i c al  va l u e s  to  wh i c h  th e  e x p e c te d  p e r fo r m an c e  o f

th e  tr i a l  d e s i gn s  c an  b e  c o m p ar e d .  P e r fo r m an c e  c r i te r i a
c o u l d  i n c l u d e  th r e s h o l d  val u e s  fo r  te m p e r a tu r e s  o f m a te ‐

r i al s ,  g as  te m p e r atu r e s ,  c a r b o x yh e m o g l o b i n  ( C O H b )
l e ve l s ,  s m o ke  o b s c u r ati o n ,  an d  th e r m al  e x p o s u r e  l e ve l s .

( 5 ) Step 5: Developing Design Scenarios.  O n c e  th e  p e r fo r m a n c e
c r i te r i a h ave  b e e n  e s tab l i s h e d ,  th e  e n g i n e e r  wi l l  d e ve l o p
a n d  a n al yz e  d e s i g n  al te r n ati ve s  to  m e e t p e r fo r m a n c e

c r i te r i a.  T h e  fr s t p a r t o f th i s  p r o c e s s  i s  th e  i d e n tifc a ti o n
o f p o s s i b l e  s c e n ar i o s  an d  d e s i g n  s c e n ar i o s .  F i r e  s c e n a r i o s
ar e  d e s c r i p ti o n s  o f p o s s i b l e  fr e  e ve n ts ,  a n d  c o n s i s t o f
fr e  c h a r ac te r i s ti c s ,  b u i l d i n g c h ar a c te r i s ti c s  ( i n c l u d i n g
fac i l i ty o p e r ati o n s ) ,  a n d  o c c u p a n t c h ar a c te r i s ti c s .  T h e
fr e  s c e n ar i o s  i d e n tife d  wi l l  s u b s e q u e n tl y b e  fl te r e d
( i . e . ,  c o m b i n e d  o r  e l i m i n a te d )  i n to  a  s u b s e t o f d e s i g n
fr e  s c e n a r i o s  ag ai n s t wh i c h  tr i a l  d e s i g n s  wi l l  b e  e val u ‐

a te d .  H az ar d o u s  m ate r i a l s  s c e n a r i o s  c an  b e  tr e ate d  s i m i ‐
l ar l y.

( 6 ) Step 6: Developing Trial Design(s).  O n c e  th e  p r o j e c t s c o p e ,
p e r fo r m an c e  c r i te r i a,  an d  d e s i gn  s c e n ar i o s  ar e  e s ta b ‐
l i s h e d ,  th e  e n gi n e e r  d e ve l o p s  p r e l i m i n a r y d e s i gn s ,  r e fe r ‐

r e d  to  as  tr i al  d e s i gn s ,  i n te n d e d  to  m e e t th e  p r o j e c t
r e q u i r e m e n ts .  T h e  tr i a l  d e s i g n ( s )  i n c l u d e  p r o p o s e d  fr e

p r o te c ti o n  s ys te m s ,  c o n s tr u c ti o n  fe a tu r e s ,  an d  o p e r a ti o n
th a t ar e  p r o vi d e d  i n  o r d e r  fo r  a  d e s i g n  to  m e e t th e

p e r fo r m a n c e  c r i te r i a  wh e n  e val u a te d  u s i n g  th e  d e s i gn
fr e  s c e n ar i o s .  T h e  e va l u a ti o n  m e th o d  s h o u l d  al s o  b e

d e te r m i n e d  at th i s  p o i n t.  T h e  e val u ati o n  m e th o d s  u s e d
s h o u l d  b e  a p p r o p r i ate  fo r  th e  s i tu a ti o n  an d  a gr e e a b l e  to
th e  s ta ke h o l d e r s .

( 7 ) Step 7: Developing a Fire Protection Engineering Design Brief.
At th i s  p o i n t i n  th e  p r o c e s s  a fr e  p r o te c ti o n  e n g i n e e r i n g
d e s i g n  b r i e f s h o u l d  b e  p r e p ar e d  an d  p r o vi d e d  to  a l l

s take h o l d e r s  fo r  th e i r  r e vi e w an d  c o n c u r r e n c e .  T h i s
b r i e f s h o u l d  d o c u m e n t th e  p r o j e c t s c o p e ,  g o al s ,  o b j e c ‐

ti ve s ,  tr i al  d e s i gn s ,  p e r fo r m an c e  c r i te r i a ,  d e s i g n  fr e
s c e n ar i o s ,  an d  a n al ys i s  m e th o d s .  D o c u m e n ti n g  an d
a gr e e i n g u p o n  th e s e  fa c to r s  a t th i s  p o i n t i n  th e  d e s i gn

p r o c e s s  wi l l  h e l p  avo i d  p o s s i b l e  m i s u n d e r s tan d i n gs  l a te r.
( 8 ) Step 8: Evaluating Trial Designs.  E ac h  tr i a l  d e s i g n  i s  th e n

e va l u a te d  u s i n g  e a c h  d e s i g n  s c e n ar i o .  T h e  e va l u a ti o n
r e s u l ts  wi l l  i n d i c ate  wh e th e r  th e  tr i al  d e s i g n  wi l l  m e e t
th e  p e r fo r m a n c e  c r i te r i a.  O n l y tr i al  d e s i g n ( s )  th at m e e t

th e  p e r fo r m a n c e  c r i te r i a c an  b e  c o n s i d e r e d  as  fn al
d e s i g n  p r o p o s al s .  Ye t,  th e  p e r fo r m an c e  c r i te r i a c an  b e

r e vi s e d  wi th  th e  s take h o l d e r s ’  ap p r o val .  T h e  c r i te r i a
c a n n o t b e  a r b i tr ar i l y c h an g e d  to  e n s u r e  th at a  tr i al
d e s i g n  m e e ts  a c r i te r i o n ,  b u t c a n  b e  c h an g e d  b as e d  o n

ad d i ti o n al  an al ys i s  a n d  th e  c o n s i d e r ati o n  o f a d d i ti o n al
d ata.

( 9 ) Step 9: Modifying Designs or Objectives.  I f n o n e  o f th e  tr i al
d e s i g n s  e val u ate d  c o m p l y wi th  th e  p r e vi o u s l y ag r e e d
u p o n  p e r fo r m an c e  c r i te r i a ,  i t c o u l d  b e  n e c e s s a r y to

e i th e r  d e ve l o p  an d  e val u a te  n e w tr i al  d e s i g n s ,  o r  r e vi s i t
th e  o b j e c ti ve s  an d  p e r fo r m a n c e  c r i te r i a p r e vi o u s l y

a gr e e d  u p o n  b y th e  s take h o l d e r s  to  d e te r m i n e  i f s ta ke ‐
h o l d e r  o b j e c ti ve s  an d  p e r fo r m an c e  c r i te r i a  s h o u l d  b e
m o d ife d .

( 1 0 ) Step 1 0: Selecting the Final Design.  O n c e  an  a c c e p ta b l e  tr i al
d e s i g n  i s  i d e n tife d  u s i n g  th e  e val u a ti o n ,  i t c a n  b e

c o n s i d e r e d  fo r  th e  fn al  p r o j e c t d e s i g n .  I f m u l ti p l e  tr i al
d e s i g n s  a r e  e val u ate d ,  fu r th e r  an a l ys i s  wi l l  b e  n e e d e d  to

s e l e c t a  fn al  d e s i g n .  T h e  s e l e c ti o n  o f a n  ac c e p tab l e  tr i al
d e s i g n  fo r  th e  fn al  d e s i gn  c o u l d  b e  b as e d  o n  a va r i e ty o f
fac to r s ,  s u c h  as  fn a n c i al  c o n s i d e r a ti o n s ,  ti m e l i n e s s  o f

i n s ta l l ati o n ,  s ys te m  an d  m ate r i al  avai l ab i l i ty,  e as e  o f
i n s ta l l ati o n ,  m a i n te n an c e  an d  u s e ,  an d  o th e r  fa c to r s .

( 1 1 ) Step 1 1 : Preparing Performance-Based Design Report.  O n c e
th e  fn al  d e s i gn  i s  i d e n tife d ,  d e s i g n  d o c u m e n ts  n e e d  to
b e  p r e p a r e d .  P r o p e r  d o c u m e n tati o n  wi l l  e n s u r e  th at a l l

s take h o l d e r s  u n d e r s tan d  wh a t i s  n e c e s s ar y fo r  th e  d e s i g n
i m p l e m e n tati o n ,  m ai n te n a n c e ,  an d  c o n ti n u i ty o f th e  fr e

p r o te c ti o n  d e s i gn .  T h e  d o c u m e n ta ti o n  s h o u l d  i n c l u d e
th e  fr e  p r o te c ti o n  e n g i n e e r i n g d e s i gn  b r i e f,  a  p e r fo r m ‐
a n c e  d e s i g n  r e p o r t,  d e tai l e d  s p e c ifc ati o n s  an d  d r a wi n g s ,

an d  a  fac i l i ty o p e r ati o n s  a n d  m ai n te n a n c e  m an u al .
( 1 2 ) Step 1 2: Preparing Specifcations,  Drawings,  and Operations

and Maintenance Manual.  T h e  s p e c ifc a ti o n s  an d  d r aw‐
i n gs  p o r ti o n  o f th e  p e r fo r m an c e -b as e d  d e s i g n  r e p o r t
c o n ve y to  b u i l d i n g an d  s ys te m  d e s i g n e r s  an d  i n s ta l l i n g

c o n tr ac to r s  h o w to  i m p l e m e n t th e  p e r fo r m an c e  d e s i g n .
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S p e c ifc ati o n s  a n d  d r a wi n g s  c o u l d  i n c l u d e  r e q u i r e d
s p r i n kl e r  d e n s i ti e s ;  h yd r a u l i c  c h a r ac te r i s ti c s  a n d  s p a c i n g
re q u i r e m e n ts ;  th e  fr e  d e te c ti o n  an d  al ar m  s ys te m
c o m p o n e n ts  an d  p r o gr a m m i n g;  s p e c i al  c o n s tr u c ti o n
re q u i r e m e n ts ,  i n c l u d i n g  m e an s  o f e gr e s s  a n d  l o c a ti o n  o f
fr e -r e s i s ti ve  wal l s ;  c o m p ar tm e n ta ti o n ;  a n d  th e  c o o r d i n a‐
ti o n  o f i n te r ac ti ve  s ys te m s .  T h e  d e ta i l e d  s p e c ifc ati o n s
ar e  th e  i m p l e m e n ta ti o n  d o c u m e n t o f th e  p e r fo r m an c e -
b a s e d  d e s i g n  r e p o r t.  T h e  d e tai l e d  d r awi n gs  wi l l  g r ap h i ‐
c a l l y r e p r e s e n t th e  r e s u l ts  o f th e  p e r fo r m an c e  d e s i g n .
T h e  o p e r ati o n s  an d  m ai n te n a n c e  ( O & M )  m an u al  c l e a r l y
s tate s  th e  r e q u i r e m e n t o f th e  fa c i l i ty o p e r ato r  to  e n s u r e
th at th e  c o m p o n e n ts  o f th e  p e r fo r m an c e  d e s i g n  ar e  i n
p l a c e  an d  o p e r ati n g  p r o p e r l y.  T h e  O & M  m an u al
d e s c r i b e s  th e  c o m m i s s i o n i n g  r e q u i r e m e n ts  an d  th e
i n te r ac ti o n  o f th e  d i ffe r e n t s ys te m s ’  i n te r fac e s .  Al l
s u b s ys te m s  ar e  i d e n tife d ,  a n d  i n s p e c ti o n  an d  te s ti n g
re g i m e s  an d  s c h e d u l e s  ar e  c r e ate d .

T h e  O & M  m a n u a l  a l s o  gi ve s  i n s tr u c ti o n  to  th e  fac i l i ty o p e r a‐
to r  o n  r e s tr i c ti o n s  p l ac e d  o n  fac i l i ty o p e r ati o n s .  T h e s e  l i m i ta‐

ti o n s  ar e  b a s e d  o n  th e  e n gi n e e r i n g  as s u m p ti o n s  m a d e  d u r i n g
th e  d e s i g n  an d  a n al ys i s .  T h e s e  l i m i ti n g  fa c to r s  c o u l d  i n c l u d e

c r i ti c al  fr e  l o a d ,  s p r i n kl e r  d e s i gn  r e q u i r e m e n ts ,  b u i l d i n g  u s e
a n d  o c c u p an c y,  a n d  r e l i ab i l i ty an d  m ai n te n a n c e  o f s ys te m s .
T h e  O & M  m a n u a l  c an  b e  u s e d  to  c o m m u n i c a te  to  te n an ts  an d

o c c u p an ts  th e s e  l i m i ts  a n d  th e i r  r e s p o n s i b i l i ti e s  a s  a te n an t.  I t
c o u l d  al s o  b e  u s e d  a s  a gu i d e  fo r  r e n o va ti o n s  an d  c h an g e s .  I t
a l s o  c an  b e  u s e d  to  d o c u m e n t ag r e e m e n ts  b e twe e n  s take h o l d ‐

e r s .

A.10.1 .5    A th i r d -p a r ty r e vi e we r  i s  a p e r s o n  o r  gr o u p  o f p e r s o n s
c h o s e n  b y th e  AH J  to  r e vi e w p r o p o s e d  p e r fo r m an c e -b as e d

d e s i g n s .  Qu al ifc ati o n s  o f th e  th i r d -p a r ty r e vi e we r  s h o u l d
i n c l u d e  e x p e r i e n c e ,  e d u c ati o n ,  a n d  c r e d e n ti al s  th at d e m o n ‐

s tr ate  kn o wl e d g e  an d  r e s p o n s i b l e  u s e  o f ap p l i c a b l e  m o d e l s  an d
m e th o d s .

A.10.1 .8    S e e  S te p  1 2  o f A. 1 0 . 1 . 4  fo r  a d e s c r i p ti o n  o f th e s e
d o c u m e n ts .

A.10.1 .9    I n fo r m a ti o n  th at c o u l d  b e  n e e d e d  b y th e  fr e  s e r vi c e
a r r i vi n g a t th e  s c e n e  o f a  fr e  i n  a p e r fo r m an c e -b as e d  d e s i g n e d
fac i l i ty 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  fo l l o wi n g:

( 1 ) S afe  s h u td o wn  p r o c e d u r e s  o f e q u i p m e n t an d  p r o c e s s e s
( 2 ) F ac i l i ty p e r s o n n e l  r e s p o n s i b l e  fo r  as s i s ti n g th e  fr e  s e r vi c e
( 3 ) O p e r a ti n g p r o c e d u r e s  r e q u i r e d  to  m a i n tai n  th e  e ffe c ti ve ‐

n e s s  o f th e  p e r fo r m a n c e -b as e d  d e s i g n e d  fr e  p r o te c ti o n
s ys te m  ( i . e . ,  wh e n  i t i s  an d  i s  n o t ap p r o p r i ate  to  al te r,  s h u t
d o wn ,  o r  tu r n  o ff a  d e s i gn  fe atu r e ;  a s s u m p ti o n s  th at h ave
to  b e  m ai n tai n e d  i f a  fr e  o c c u r s ;  s u gg e s te d  fr e -fg h ti n g

tac ti c s  th at r e l ate  to  th e  s p e c ifc  n atu r e  o f th e
p e r fo r m a n c e -b as e d  d e s i gn )

T h e  d e s i g n  s p e c ifc ati o n s  an d  O & M  m an u al  d o c u m e n ta ti o n
d e s c r i b e d  i n  1 0 . 1 . 8  s h o u l d  p r o vi d e  a g u i d e  fo r  th e  fac i l i ty
o wn e r  an d  te n a n ts  to  fo l l o w i n  o r d e r  to  m a i n tai n  th e  r e q u i r e d

l e ve l  o f s a fe ty an ti c i p ate d  b y th e  o r i g i n al  d e s i g n .  I t s h o u l d  al s o
p r o vi d e  a gu i d e  fo r  th e  AH J  to  u s e  i n  c o n d u c ti n g  o n g o i n g
i n s p e c ti o n s  o f th e  fac i l i ty.

A.10.1 .10    C o n ti n u e d  c o m p l i a n c e  wi th  th e  g o a l s  an d  o b j e c ti ve s
o f th e  c o d e  i n vo l ve s  m a n y fa c to r s .  T h e  b u i l d i n g c o n s tr u c ti o n ,

i n c l u d i n g  o p e n i n g s ,  i n te r i o r  fn i s h ,  an d  fr e - an d  s m o ke -
r e s i s ti ve  c o n s tr u c ti o n ,  an d  th e  b u i l d i n g  a n d  fr e  p r o te c ti o n
s ys te m s  n e e d  to  r e tai n  at l e as t th e  s a m e  l e ve l  o f p e r fo r m an c e  a s

i s  p r o vi d e d  fo r  b y th e  o r i gi n al  d e s i g n  p ar a m e te r s .  T h e  u s e  an d

o c c u p an c y s h o u l d  n o t c h a n ge  to  th e  d e g r e e  th a t a s s u m p ti o n s
m a d e  a b o u t th e  o c c u p an t c h ar a c te r i s ti c s ,  c o m b u s ti b i l i ty o f

fu r n i s h i n g s ,  a n d  e x i s te n c e  o f tr ai n e d  p e r s o n n e l  ar e  n o  l o n ge r
val i d .  I n  ad d i ti o n ,  a c ti o n s  p r o vi d e d  b y o th e r  p e r s o n n e l ,  s u c h  a s

e m e r g e n c y r e s p o n d e r s ,  s h o u l d  n o t b e  d i m i n i s h e d  b e l o w th e
d o c u m e n te d  a s s u m e d  l e ve l s .  Al s o ,  ac ti o n s  n e e d e d  to  m a i n tai n
r e l i a b i l i ty o f s ys te m s  at th e  an ti c i p ate d  l e ve l  n e e d  to  m e e t th e

i n i ti a l  d e s i gn  c r i te r i a .

S u b s e c ti o n  1 0 . 1 . 1 0  d e a l s  wi th  i s s u e s  th at a r i s e  afte r  th e
fac i l i ty h as  b e e n  c o n s tr u c te d  a n d  a  c e r tifc a te  o f o c c u p a n c y h a s

b e e n  i s s u e d .  T h e r e fo r e ,  an y c h an g e s  to  th e  fac i l i ty o r  th e  o p e r ‐
ati o n s  c o n d u c te d  th e r e i n ,  u p  to  an d  i n c l u d i n g th e  d e m o l i ti o n

o f th e  fa c i l i ty,  th a t affe c t th e  as s u m p ti o n s  o f th e  o r i gi n al  d e s i gn
ar e  c o n s i d e r e d  p ar t o f th e  m an a ge m e n t o f c h a n ge .

T h e  fo l l o wi n g  i s  a p r o c e s s  fo r  e val u ati n g  p e r fo r m an c e -b as e d
fac i l i ti e s :

( 1 ) Re vi e w o f o r i g i n al  d e s i g n  an a l ys i s  an d  d o c u m e n ta ti o n  a s
fo l l o ws :

( a) As s u m p ti o n s
( b ) I n p u t p ar a m e te r  val u e s
( c ) P r e d i c ti o n s  an d / o r  r e s u l ts  o f o th e r  c al c u l a ti o n s

( 2 ) Re vi e w o f d e s i g n  an al ys i s  an d  d o c u m e n tati o n  fo r  an y
s u b s e q u e n t r e n o va ti o n s ,  ad d i ti o n s ,  m o d ifc ati o n s ,  a n d  s o

fo r th ,  as  i n  S te p  1  o f A. 1 0 . 1 . 4
( 3 ) Re vi e w o f th e  fa c i l i ty’ s  o p e r a ti o n s  an d  m ai n te n a n c e

m a n u al ,  i n c l u d i n g  an y a n d  al l  r e vi s i o n s  to  i t
( 4 ) O n -s i te  i n s p e c ti o n ,  i n vo l vi n g th e  fo l l o wi n g :

( a) C o n s i d e r a ti o n  o f “ p r e s c r i p ti ve ”  i s s u e s  ( e . g . ,  b l o c ke d
e g r e s s  p ath s ,  p o o r  m ai n te n a n c e  o f s ys te m s )

( b ) C o m p ar i s o n  o f a s s u m p ti o n s  to  s p e c ifc ,  p e r ti n e n t
o n - s i te  c o n d i ti o n s

( c ) C o m p ar i s o n  o f i n p u t p a r am e te r  val u e s  to  p e r ti n e n t
o n - s i te  c o n d i ti o n s

( d ) Re vi e w o f m ai n te n an c e  an d  te s ti n g  d o c u m e n ta ti o n
to  e n s u r e  ad h e r e n c e  to  th e  s c h e d u l e s  d e tai l e d  i n
th e  fa c i l i ty’ s  O & M  m a n u al

( 5 ) Re c o n c i l i ati o n  o f d i s c r e p an c i e s  as  fo l l o ws :

( a) A l i s ti n g o f d i s c r e p an c i e s
( b ) C o n s u l tati o n  wi th  th e  fac i l i ty o wn e r  an d / o r  th e i r

r e p r e s e n ta ti ve
( c ) P r e p a r ati o n  o f a  s c h e d u l e  th at r e c o n c i l e s  th e

d i s c r e p a n c i e s

A.10.1 .11    P r i va te  fr e  i n s p e c ti o n  s e r vi c e s  c a n  b e  u s e d  to  m e e t
th i s  p r o vi s i o n  p r o vi d e d  th at th e y ar e  q u al ife d  to  a s s e s s  th e

i m p ac t o f c h a n ge s  o n  th e  p e r fo r m an c e -b as e d  d e s i g n  an d
a s s u m p ti o n s .

A.10.2.2    T h e  p e r fo r m a n c e  c r i te r i a i n  S e c ti o n  1 0 . 2  d efn e  an
a c c e p ta b l e  l e ve l  o f p e r fo r m an c e  th at s h o u l d  b e  a gr e e d  u p o n  b y

th e  s take h o l d e r s ,  i n c l u d i n g  th e  o wn e r  an d  th e  AH J .  T h e
a c c e p ta b l e  l e ve l  o f p e r fo r m an c e  c an  va r y wi d e l y b e twe e n  fac i l i ‐
ti e s  b as e d  o n  a n u m b e r  o f fac to r s ,  i n c l u d i n g  th e  e x i s te n c e  o f

p o te n ti a l  i gn i ti o n  s o u r c e s ,  p o te n ti al  fu e l  l o ad s  p r e s e n t,  r e ac ti v‐
i ty an d  q u a n ti ty o f h a z a r d o u s  m a te r i al s  p r e s e n t,  th e  n a tu r e  o f
th e  o p e r ati o n s  c o n d u c te d  at th e  fac i l i ty,  an d  th e  c h a r ac te r i s ti c s

an d  n u m b e r  o f p e r s o n n e l  l i ke l y to  b e  p r e s e n t at th e  fac i l i ty.

A.10.2.2.1    M an y o f th e  p e r fo r m an c e  c r i te r i a r e l ate d  to  s a fe ty
fr o m  fr e  c a n  a l s o  b e  fo u n d  i n  th e  an n e x  o f N F PA 101.
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A. 1 0 . 2 . 2 . 2    I t i s  an ti c i p ate d  th at th e  d e s i g n  p r o vi d e s  p r o te c ti o n
fo r  o c c u p an ts  wh o  a r e  n o t i n ti m ate  wi th  th e  i n i ti a l  u n i n te n ‐
ti o n a l  d e to n a ti o n  o r  d efa gr a ti o n  o f e x p l o s i ve  m a te r i al s ,  an d
i n d i vi d u a l s  i m m e d i a te l y a d j ac e n t to  th e  p r o p e r ty.  I t i s  r e c o g‐
n i z e d  th at e m p l o ye e s  s h o u l d  b e  tr ai n e d  a n d  kn o wl e d ge a b l e  i n
th e  h az ar d s  o f th e  m a te r i al s  p r e s e n t i n  th e  wo r kp l ac e .  I t i s
re c o g n i z e d  th at s o m e  o f th e s e  i n d i vi d u a l s  c o u l d  e x p e r i e n c e
p s yc h o l o g i c al  an d  p h ys i c al  i n j u r i e s ,  s u c h  a s  h e a r i n g  p r o b l e m s ,
o n  e i th e r  a  s h o r t o r  l o n g  te r m  b a s i s .  H o we ve r,  th e  i n te n t i s  th at
th e y d o  n o t e x p e r i e n c e  th e r m al  b u r n s  o r  l o s s  o f l i fe  o r  l i m b  as  a
d i r e c t r e s u l t o f th e  e x p l o s i o n .

I t i s  n o t th e  i n te n t o f th e  c o d e  to  p r o vi d e  p r o te c ti o n  a ga i n s t
e x p l o s i o n s  c au s e d  b y ac ts  o f te r r o r i s m .  T h i s  wo u l d  i n vo l ve  th e
i n tr o d u c ti o n  o f an  u n kn o wn  q u a n ti ty o f e x p l o s i ve s  i n  a n

u n kn o wn  l o c ati o n  wi th i n  o r  ad j ac e n t to  a b u i l d i n g.  Wh e r e
p r o te c ti o n  i s  n e e d e d  ag ai n s t s u c h  ac ts  o f te r r o r i s m ,  th e  a p p r o ‐
p r i a te  m i l i ta r y a n d  l aw e n fo r c e m e n t a ge n c i e s  s h o u l d  b e  c o n s u l ‐

te d .

A. 1 0 . 2 . 2 . 3    G i ve n  th e  n a tu r e  an d  var i e ty o f h a z a r d o u s  m ate r i ‐
a l s ,  m o r e  th an  o n e  p e r fo r m a n c e  c r i te r i o n  fo r  a s p e c ifc  fac i l i ty

c o u l d  n e e d  to  b e  d e ve l o p e d .  C r i te r i a h ave  to  b e  d e ve l o p e d  fo r
e ac h  h az ar d o u s  m ate r i al  an d  p o s s i b l y fo r  d i ffe r e n t p e r s o n n e l ;

fo r  e x am p l e ,  h i g h e r  l e ve l s  o f e x p o s u r e  c an  b e  to l e r a te d  b y

D e f i n i n g  P r o j e c t  S c o p e
( S t e p  1 )

I d e n t i f y i n g  G o a l s
( S t e p  2 )

D e ve l o p i n g
Pe r fo r m a n c e  C r i t e r i a

( S t e p  4 )

M o d i f y i n g  
D e s i g n s  o r  

O b j e c t i ve s
( S t e p  9 )

N o

Ye s

D e f i n i n g  S t a ke h o l d e r
a n d  D e s i g n  O b j e c t i ve s

( S t e p  3 )

D e ve l o p i n g
D e s i g n  S c e n a r i o s

( S t e p  5 )

S e l e c t i n g  t h e  F i n a l  D e s i g n
( S t e p  1 0 )

P r e p a r i n g
Pe r fo r m a n c e - B a s e d  

D e s i g n  R e p o r t
( S t e p  1 1 )

P r e p a r i n g
S p e c i f i c a t i o n s ,  D r a w i n g s ,  

a n d  O p e r a t i o n s  a n d  
M a i n t e n a n c e  M a n u a l  

( S t e p  1 2 )

D e ve l o p i n g  Tr i a l  D e s i g n ( s )
( S t e p  6 )

E va l u a t i n g  Tr i a l  D e s i g n ( s )
( S t e p  8 )

S e l e c t e d
D e s i g n  M e e t s  

P e r fo r m a n c e
C r i t e r i a

D e ve l o p i n g  a  
D e s i g n  B r i e f

( S t e p  7 )

P r e p a r e  D e s i g n
D o c u m e n t s

FI G U RE  A. 1 0 . 1 . 4   S te p s  i n  th e  P e r fo r m an c e - B as e d  An al ys i s  an d  th e  C o n c e p tu al  D e s i gn
P ro c e d u re  fo r Fi re  P ro te c ti o n  D e s i gn .
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p e r s o n n e l  th at a r e  i n  s o m e  way p r o te c te d  th an  th o s e  p e r s o n n e l
h avi n g  n o  p r o te c ti o n .  D e ve l o p m e n t o f p e r fo r m a n c e  c r i te r i a  fo r
h a z a r d o u s  m ate r i a l s  s h o u l d  b e  d e ve l o p e d  b y th e  fa c i l i ty o wn e r
an d  th e  fac i l i ty’ s  s afe ty p e r s o n n e l  i n  c o n j u n c ti o n  wi th  th e  AH J
an d  th e  e m e r ge n c y r e s p o n s e  p e r s o n n e l  e x p e c te d  to  r e s p o n d  to
an  i n c i d e n t.

I t i s  a n ti c i p a te d  th a t th e  d e s i gn  p r o vi d e s  p r o te c ti o n  fo r  o c c u ‐
p an ts  i n s i d e  o r  i m m e d i a te l y ad j ac e n t to  th e  fa c i l i ty wh o  ar e  n o t
i n ti m ate  wi th  th e  i n i ti al  u n au th o r i z e d  r e l e as e  o f h az ar d o u s
m a te r i al s ,  o r  th e  i n i ti a l  u n i n te n ti o n a l  r e ac ti o n  o f h az ar d o u s
m a te r i al s .  H o we ve r,  i t i s  a s s u m e d  th at th e s e  i n d i vi d u a l s  d e p ar t
fr o m  th e  ar e a  o f th e  i n c i d e n t i n  a  ti m e  fr am e  r e as o n ab l e  fo r
th e i r  c i r c u m s ta n c e s ,  b as e d  o n  th e i r  o b s e r vati o n  o f th e  e ve n t,  o r
s o m e  o th e r  fo r m  o f n o tifc ati o n .

I t i s  a l s o  a n ti c i p a te d  th at e m p l o ye e s  an d  e m e r g e n c y r e s p o n s e
p e r s o n n e l  ar e  tr ai n e d  an d  awa r e  o f th e  h az ar d o u s  m a te r i al s
p r e s e n t i n  th e  fa c i l i ty,  an d  th e  p o te n ti a l  c o n s e q u e n c e s  o f th e i r
i n vo l ve m e n t i n  th e  i n c i d e n t,  an d  take  ap p r o p r i ate  m e as u r e s  to
e n s u r e  th e i r  o wn  s afe ty d u r i n g  s e a r c h  a n d  r e s c u e  o p e r ati o n s .

I t i s  n o t th e  i n te n t o f th e  c o d e  to  p r o vi d e  p r o te c ti o n  a ga i n s t
ac ts  o f te r r o r i s m  i n vo l vi n g  th e  i n tr o d u c ti o n  o f h a z a r d o u s  m a te ‐
r i al s  i n to  a fac i l i ty.  T h i s  i n vo l ve s  th e  i n tr o d u c ti o n  o f a n
u n kn o wn  q u an ti ty o f m ate r i al s  i n  a n  u n kn o wn  l o c ati o n  wi th i n
o r  ad j a c e n t to  a b u i l d i n g .  Wh e r e  p r o te c ti o n  i s  n e e d e d  a ga i n s t
s u c h  ac ts  o f te r r o r i s m ,  th e  ap p r o p r i ate  m i l i tar y a n d  l aw
e n fo r c e m e n t ag e n c i e s  s h o u l d  b e  c o n s u l te d .

A.10.2.2.4    E ac h  fa c i l i ty d e s i g n e d  u s i n g  a p e r fo r m an c e -b as e d
ap p r o a c h  m o s t l i ke l y h a s  d i ffe r e n t l e ve l s  o f a c c e p ta b l e  an d
u n ac c e p tab l e  p r o p e r ty d am ag e .  T h i s  r efe c ts  th e  u n i q u e
as p e c ts  o f th e  p e r fo r m a n c e -b as e d  d e s i gn e d  fa c i l i ty an d  th e
re a s o n s  fo r  p u r s u i n g a p e r fo r m a n c e - b a s e d  d e s i g n .  T h e r e fo r e ,
th e  d efn i ti o n  o f an  a c c e p ta b l e  an d  an  u n a c c e p ta b l e  l e ve l  o f
p r o p e r ty d am a ge  r e s u l ts  fr o m  d i s c u s s i o n s  b e twe e n  th e  fa c i l i ty’ s
o wn e r,  m a n ag e r  a n d  e n g i n e e r,  th e  d e s i g n e r,  ( p o s s i b l y)  th e
i n s u r a n c e  u n d e r wr i te r  an d  fe l d  e n g i n e e r,  an d  th e  AH J .  T h e r e
c o u l d  b e  c as e s  wh e r e  a  p r o p e r ty d am ag e  c r i te r i o n  i s  n o t
n e e d e d .

N o te  th a t th e  s tr u c tu r a l  i n te g r i ty p e r fo r m an c e  c r i te r i a  fo r
p r o p e r ty d a m a ge  m o s t l i ke l y d i ffe r  fr o m  th e  s tr u c tu r a l  i n te g r i ty
p e r fo r m a n c e  c r i te r i a fo r  l i fe  s afe ty.  T h i s  r efe c ts  th e  d i ffe r e n c e
i n  th e  as s o c i ate d  o b j e c ti ve s :  A l i fe  s afe ty c r i te r i o n  p r o b a b l y i s
m o r e  r e s tr i c ti ve  th an  o n e  fo r  p r o p e r ty d am ag e .

A.10.2.2.5    E ac h  fa c i l i ty d e s i g n e d  u s i n g  a p e r fo r m an c e -b as e d
ap p r o ac h  m o s t l i ke l y h a s  a d i ffe r e n t l e ve l  o f ac c e p tab l e  an d
u n ac c e p tab l e  i n te r r u p ti o n  o f th e  fa c i l i ty’ s  m i s s i o n .  T h i s  r efe c ts
th e  u n i q u e  as p e c ts  o f th e  p e r fo r m an c e -b as e d  d e s i g n e d  fac i l i ty
an d  th e  r e a s o n s  fo r  p u r s u i n g  a  p e r fo r m a n c e - b a s e d  d e s i g n .
T h e r e fo r e ,  th e  d efn i ti o n  o f an  ac c e p tab l e  a n d  an  u n a c c e p ta b l e
i n te r r u p ti o n  o f th e  fa c i l i ty’ s  m i s s i o n  r e s u l ts  fr o m  d i s c u s s i o n s
b e twe e n  th e  fac i l i ty’ s  o wn e r,  m an ag e r  an d  e n g i n e e r,  th e
d e s i g n e r,  ( p o s s i b l y)  th e  i n s u r a n c e  u n d e r wr i te r  a n d  fe l d  e n g i ‐
n e e r,  a n d  th e  AH J .  T h e r e  c o u l d  b e  c as e s  wh e r e  a m i s s i o n
c o n ti n u i ty c r i te r i o n  i s  n o t n e e d e d .

A.10.3.2    I n  j u r i s d i c ti o n s  wh e r e  N F PA e l e c tr i c a l  s tan d a r d s  ar e
n o t ad o p te d ,  th e  p r o vi s i o n s  o f th e  e l e c tr i c al  s tan d ar d s  a d o p te d
b y th e  AH J  s h o u l d  b e  u s e d .

A.10.3.4    I n  j u r i s d i c ti o n s  wh e r e  N F PA 1 01  i s  n o t ad o p te d ,  th e
p r o vi s i o n s  o f th e  b u i l d i n g  c o d e  a d o p te d  b y th e  AH J  s h o u l d  b e
u s e d .

A.10.4    M an y e ve n ts  c a n  o c c u r  d u r i n g  th e  l i fe  o f a  fa c i l i ty;
s o m e  h ave  a h i gh e r  p r o b a b i l i ty o f o c c u r r e n c e  th a n  o th e r s .

S o m e  e ve n ts ,  th o u g h  n o t typ i c a l ,  c o u l d  h ave  a d e vas ta ti n g
e ffe c t o n  th e  fac i l i ty.  A r e as o n ab l e  d e s i g n  s h o u l d  b e  ab l e  to
ac h i e ve  th e  go a l s ,  o b j e c ti ve s ,  an d  p e r fo r m a n c e  c r i te r i a  o f th i s

c o d e  fo r  a n y typ i c al  o r  c o m m o n  d e s i gn  s c e n a r i o  a n d  fo r  s o m e
o f th e  n o n typ i c a l ,  p o te n ti al l y d e va s ta ti n g s c e n a r i o s ,  u p  to  s o m e
l e ve l  c o m m e n s u r a te  wi th  s o c i e ty’ s  e x p e c tati o n s  a s  r efe c te d  i n

th i s  c o d e .

T h e  c h al l e n ge  i n  s e l e c ti n g d e s i gn  s c e n a r i o s  i s  fn d i n g a
m a n ag e ab l e  n u m b e r  th at ar e  s u ffc i e n tl y d i ve r s e  an d  r e p r e s e n ‐

tati ve  s o  th at,  i f th e  d e s i g n  i s  r e as o n ab l y s afe  fo r  th o s e  s c e n ar ‐
i o s ,  i t s h o u l d  th e n  b e  r e as o n ab l y s afe  fo r  al l  s c e n a r i o s ,  e x c e p t

fo r  th o s e  s p e c ifc al l y e x c l u d e d  as  b e i n g  u n r e a l i s ti c a l l y s e ve r e  o r
s u ffc i e n tl y i n fr e q u e n t to  b e  fai r  te s ts  o f th e  d e s i g n .

A.10.4.1 .2    T h e  SFPE Engineering Guide to Performance-Based Fire
Protection i d e n tife s  m e th o d s  fo r  e val u ati n g  fr e  s c e n ar i o s .

A.10.4.1 .3    I t i s  d e s i r ab l e  to  c o n s i d e r  a wi d e  va r i e ty o f d i ffe r e n t
d e s i g n  s c e n ar i o s  to  e val u ate  th e  c o m p l e te  c ap ab i l i ti e s  o f th e
b u i l d i n g  o r  s tr u c tu r e .  D e s i gn  s c e n ar i o s  s h o u l d  n o t b e  l i m i te d  to
o n e  o r  two  wo r s t- c a s e  e ve n ts .

A.10.4.2.1    An  e x a m p l e  o f s u c h  a  s c e n ar i o  fo r  a  h e a l th  c ar e
o c c u p an c y i s  a p ati e n t r o o m  wi th  two  o c c u p i e d  b e d s  wi th  a fr e

i n i ti a l l y i n vo l vi n g o n e  b e d  an d  th e  r o o m  d o o r  o p e n .  T h i s  i s  a
c u r s o r y e x am p l e  i n  th at m u c h  o f th e  e x p l i c i tl y r e q u i r e d  i n fo r ‐
m a ti o n  i n d i c a te d  i n  1 0 . 4 . 2 . 1  c a n  b e  d e te r m i n e d  fr o m  th e  i n fo r ‐

m a ti o n  p r o vi d e d  i n  th e  e x am p l e .  N o te  th at i t i s  u s u al l y
n e c e s s ar y to  c o n s i d e r  m o r e  th an  o n e  s c e n ar i o  to  c ap tu r e  th e
fe atu r e s  an d  c o n d i ti o n s  typ i c a l  o f an  o c c u p a n c y.

A.10.4.2.2    E x a m p l e s  o f s u c h  s c e n a r i o s  a r e  a fr e  i n vo l vi n g  i g n i ‐
ti o n  o f ga s o l i n e  a s  a n  ac c e l e r a n t i n  a m e an s  o f e gr e s s ,  c l o th i n g

r ac ks  i n  c o r r i d o r s ,  r e n o va ti o n  m ate r i a l s ,  an d  o th e r  fu e l  c o nfg u ‐
r ati o n s  th a t c a n  c au s e  an  u l tr afas t fr e .  T h e  m e a n s  o f e g r e s s

c h o s e n  i s  th e  d o o r wa y wi th  th e  l ar g e s t e g r e s s  c a p ac i ty am o n g
d o o r wa ys  n o r m al l y u s e d  i n  th e  o r d i n ar y o p e r ati o n  o f th e  b u i l d ‐

i n g .  T h e  b as e l i n e  o c c u p an t c h a r ac te r i s ti c s  fo r  th e  p r o p e r ty a r e
a s s u m e d .  At i gn i ti o n ,  d o o r s  ar e  a s s u m e d  to  b e  o p e n  th r o u gh ‐
o u t th e  b u i l d i n g .

A.10.4.2.3    An  e x am p l e  o f s u c h  a  s c e n ar i o  i s  a fr e  i n  a s to r a ge
r o o m  ad j a c e n t to  th e  l ar g e s t o c c u p i a b l e  r o o m  i n  th e  b u i l d i n g .

T h e  c o n te n ts  o f th e  r o o m  o f fr e  o r i g i n  ar e  s p e c ife d  to  p r o vi d e
th e  l ar g e s t fu e l  l o a d  an d  th e  m o s t r ap i d  g r o wth  i n  fr e  s e ve r i ty
c o n s i s te n t wi th  th e  n o r m al  u s e  o f th e  r o o m .  T h e  ad j a c e n t o c c u ‐

p i a b l e  r o o m  i s  as s u m e d  to  b e  fl l e d  to  c ap a c i ty wi th  o c c u p an ts .
O c c u p a n ts  ar e  a s s u m e d  to  b e  s o m e wh at i m p a i r e d  i n  wh ate ve r
fo r m  i s  m o s t c o n s i s te n t wi th  th e  i n te n d e d  u s e  o f th e  b u i l d i n g .

At i gn i ti o n ,  d o o r s  fr o m  b o th  r o o m s  ar e  a s s u m e d  to  b e  o p e n .
D e p e n d i n g o n  th e  d e s i gn ,  d o o r wa ys  c o n n e c t th e  two  r o o m s  o r
th e y c o n n e c t vi a  a  c o m m o n  h a l l way o r  c o r r i d o r.

F o r  p u r p o s e s  o f th i s  s c e n ar i o ,  an  o c c u p i ab l e  r o o m  i s  a r o o m
th a t c o u l d  c o n tai n  p e o p l e  ( i . e . ,  a l o c ati o n  wi th i n  a b u i l d i n g

wh e r e  p e o p l e  a r e  typ i c a l l y fo u n d ) .

A.10.4.2.4    An  e x am p l e  o f s u c h  a  s c e n a r i o  i s  a fr e  o r i gi n ati n g
i n  a  c o n c e a l e d  wa l l -  o r  c e i l i n g -s p ac e  ad j a c e n t to  a  l a r ge ,  o c c u ‐
p i e d  fu n c ti o n  r o o m .  I g n i ti o n  i n vo l ve s  c o n c e al e d  c o m b u s ti b l e s ,

i n c l u d i n g  wi r e  o r  c a b l e  i n s u l ati o n  an d  th e r m al  o r  ac o u s ti c al
i n s u l a ti o n .  T h e  a d j ac e n t fu n c ti o n  r o o m  i s  as s u m e d  to  b e  o c c u ‐
p i e d  to  c ap ac i ty.  T h e  b a s e l i n e  o c c u p an t c h a r ac te r i s ti c s  fo r  th e

p r o p e r ty ar e  a s s u m e d .  At i g n i ti o n ,  d o o r s  a r e  as s u m e d  to  b e
o p e n  th r o u g h o u t th e  b u i l d i n g.
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A.10.4.2.5    An  e x am p l e  o f s u c h  a  s c e n a r i o  i s  a  c i ga r e tte  fr e  i n
a tr as h  c an .  T h e  tr as h  c a n  i s  c l o s e  e n o u g h  to  r o o m  c o n te n ts  to
i g n i te  m o r e  s u b s tan ti a l  fu e l  s o u r c e s  b u t i s  n o t c l o s e  e n o u g h  to
an y o c c u p an t to  c r e a te  a n  i n ti m ate -wi th -i gn i ti o n  s i tu ati o n .  I f
th e  i n te n d e d  u s e  o f th e  p r o p e r ty i n vo l ve s  th e  p o te n ti a l  fo r
s o m e  o c c u p a n ts  to  b e  i n c ap ab l e  o f m o ve m e n t at an y ti m e ,  th e n
th e  r o o m  o f o r i g i n  i s  c h o s e n  a s  th e  typ e  o f r o o m  l i ke l y to  h a ve
s u c h  o c c u p an ts ,  fl l e d  to  c ap a c i ty wi th  o c c u p a n ts  i n  th at c o n d i ‐
ti o n .  I f th e  i n te n d e d  u s e  o f th e  p r o p e r ty d o e s  n o t i n vo l ve  th e
p o te n ti a l  fo r  s o m e  o c c u p an ts  to  b e  i n c a p ab l e  o f m o ve m e n t,
th e n  th e  r o o m  o f o r i g i n  i s  c h o s e n  to  b e  a n  as s e m b l y o r  fu n c ‐
ti o n  ar e a  c h ar a c te r i s ti c  o f th e  u s e  o f th e  p r o p e r ty,  a n d  th e  tr a s h
c a n  i s  p l ac e d  s o  th at i t i s  s h i e l d e d  b y fu r n i tu r e  fr o m  s u p p r e s ‐
s i o n  s ys te m s .  At i g n i ti o n ,  d o o r s  ar e  a s s u m e d  to  b e  o p e n
th r o u g h o u t th e  b u i l d i n g.

A.10.4.2.6    An  e x am p l e  o f s u c h  a  s c e n a r i o  i s  a fr e  o r i gi n ati n g
i n  th e  l ar g e s t fu e l  l o ad  o f c o m b u s ti b l e s  p o s s i b l e  i n  n o r m al
o p e r ati o n  i n  a  fu n c ti o n  o r  a s s e m b l y r o o m  o r  i n  a p r o c e s s /
m a n u fac tu r i n g  ar e a,  c h a r ac te r i s ti c  o f th e  n o r m al  o p e r a ti o n  o f
th e  p r o p e r ty.  T h e  c o nfgu r ati o n ,  typ e ,  an d  ge o m e tr y o f th e
c o m b u s ti b l e s  ar e  c h o s e n  s o  as  to  p r o d u c e  th e  m o s t r ap i d  an d
s e ve r e  fr e  gr o wth  o r  s m o ke  g e n e r ati o n  c o n s i s te n t wi th  th e
n o r m a l  o p e r a ti o n  o f th e  p r o p e r ty.  T h e  b a s e l i n e  o c c u p an t c h ar ‐
ac te r i s ti c s  fo r  th e  p r o p e r ty a r e  as s u m e d .  At i g n i ti o n ,  d o o r s  ar e
as s u m e d  to  b e  c l o s e d  th r o u gh o u t th e  b u i l d i n g .

T h i s  s c e n a r i o  i n c l u d e s  e ve r yth i n g fr o m  a  b i g  c o u c h  fr e  i n  a
s m a l l  d we l l i n g  to  a r a c k s to r a ge  fr e  i n  c o m b u s ti b l e  l i q u i d s
s to c k i n  a b i g  b o x  r e ta i l  s to r e .

A.10.4.2.7    An  e x a m p l e  o f s u c h  a s c e n a r i o  i s  a n  e x p o s u r e  fr e .
T h e  i n i ti a ti n g fr e  i s  th e  c l o s e s t an d  m o s t s e ve r e  fr e  p o s s i b l e
c o n s i s te n t wi th  th e  p l ac e m e n t an d  typ e  o f a d j ac e n t p r o p e r ti e s
an d  th e  p l ac e m e n t o f p l a n ts  an d  c o m b u s ti b l e  ad o r n m e n ts  o n
th e  p r o p e r ty.  T h e  b as e l i n e  o c c u p a n t c h ar a c te r i s ti c s  o f th e  p r o p ‐
e r ty ar e  as s u m e d .

T h i s  c a te g o r y i n c l u d e s  wi l d l a n d / u r b an  i n te r fac e  fr e s  an d
e x te r i o r  wo o d  s h i n gl e  p r o b l e m s ,  wh e r e  a p p l i c ab l e .

A.10.4.2.8    T h i s  s c e n ar i o  a d d r e s s e s  a s e t o f c o n d i ti o n s  wi th  a
typ i c a l  fr e  o r i g i n a ti n g i n  th e  b u i l d i n g wi th  an y o n e  p a s s i ve  o r
ac ti ve  fr e  p r o te c ti o n  s ys te m  o r  fe a tu r e  b e i n g i n e ffe c ti ve .  E x a m ‐
p l e s  i n c l u d e  u n p r o te c te d  o p e n i n g s  b e twe e n  fo o r s  o r  b e twe e n
fr e  wa l l s  o r  fr e  b a r r i e r  wa l l s ,  r ate d  fr e  d o o r s  th at fa i l  to  c l o s e
au to m ati c al l y o r  ar e  b l o c ke d  o p e n ,  s p r i n kl e r  s ys te m  wate r
s u p p l y th at i s  s h u t o ff,  a fr e  a l a r m  s ys te m  th at i s  n o n o p e r ati ve ,
a s m o ke  m a n ag e m e n t s ys te m  th at i s  n o t o p e r ati o n al ,  o r  au to ‐
m a ti c  s m o ke  d am p e r s  th a t ar e  b l o c ke d  o p e n .  T h i s  s c e n ar i o
s h o u l d  r e p r e s e n t a r e a s o n a b l e  c h al l e n g e  to  th e  o th e r  b u i l d i n g
fe atu r e s  p r o vi d e d  b y th e  d e s i g n  a n d  p r e s u m e d  to  b e  a va i l ab l e .

T h e  e x e m p ti o n  fr o m  F i r e  D e s i gn  S c e n ar i o  8  i s  ap p l i e d  to
e ac h  ac ti ve  o r  p a s s i ve  fr e  p r o te c ti o n  s ys te m  i n d i vi d u al l y an d
re q u i r e s  two  d i ffe r e n t typ e s  o f i n fo r m a ti o n  to  b e  d e ve l o p e d  b y
an al ys i s  an d  a p p r o ve d  b y th e  AH J .  S ys te m  r e l i a b i l i ty i s  to  b e
an al yz e d  an d  ac c e p te d .  D e s i g n  p e r fo r m a n c e  i n  th e  ab s e n c e  o f
th e  s ys te m  i s  a l s o  to  b e  a n al yz e d  an d  ac c e p te d ,  b u t ac c e p tab l e
p e r fo r m an c e  d o e s  n o t r e q u i r e  fu l l y m e e ti n g th e  s tate d  go al s
an d  o b j e c ti ve s .  I t m i g h t n o t b e  p o s s i b l e  to  m e e t fu l l y th e  go al s
an d  o b j e c ti ve s  i f a ke y s ys te m  i s  u n avai l ab l e ,  a n d  ye t n o  s ys te m
i s  to tal l y r e l i ab l e .  T h e  AH J  d e te r m i n e s  wh i c h  l e ve l  o f p e r fo r m ‐
an c e ,  p o s s i b l y s h o r t o f th e  s ta te d  g o a l s  a n d  o b j e c ti ve s ,  i s  a c c e p t‐
ab l e ,  g i ve n  th e  ve r y l o w p r o b ab i l i ty ( th at i s ,  th e  s ys te m ’ s
u n r e l i ab i l i ty p r o b a b i l i ty)  th a t th e  s ys te m  wi l l  n o t b e  avai l a b l e .

A.10.4.3.1    T h i s  s c e n ar i o  i s  i n te n d e d  to  ad d r e s s  fac i l i ti e s  wh e r e
e x p l o s i ve s  an d  p r o d u c ts  c o n tai n i n g  e x p l o s i ve s  a r e  m an u fa c ‐
tu r e d ,  s to r e d ,  s o l d ,  o r  h a n d l e d .  F r o m  an  o ve r al l  s a fe ty s tan d ‐

p o i n t,  th e  o p e r ati o n s  b e i n g  p e r fo r m e d  at th e s e  fac i l i ti e s  s h o u l d
i n c l u d e  s tr i n ge n t s a fe ty p r o c e d u r e s  th a t s i g n ifc a n tl y r e d u c e
th e  l i ke l i h o o d  o f an  e x p l o s i o n  fr o m  o c c u r r i n g.  H o we ve r,  i f a n

e x p l o s i o n  d o e s  o c c u r,  p r o te c ti o n  m e th o d s  s u c h  as  s to r a ge
m a ga z i n e s ,  p r o p e r ty s e t b ac ks ,  d efag r ati o n ,  an d  e x p l o s i o n
ve n ti n g  an d  c o n ta i n m e n t n e e d  to  b e  i n  p l ac e ,  a s  ap p r o p r i ate ,

to  m i n i m i z e  p o te n ti al  i n j u r y an d  l o s s  o f l i fe  a n d  p r o p e r ty.

Wh e r e  p r o d u c ts  c o n ta i n i n g e x p l o s i ve s ,  s u c h  as  p yr o te c h n i c
d i s p l ays  o r  fr e wo r ks ,  a r e  s to r e d ,  h a n d l e d ,  o r  u s e d  i n  b u i l d i n g s ,
s u c h  as  ar e n a s ,  an  e x p l o s i o n  s c e n ar i o  s h o u l d  n o t r e s u l t i n

s i gn ifc a n t i n j u r i e s  to  o c c u p an ts  n o t i n ti m a te  wi th  th e  m ate r i ‐
al s .

A.10.4.4    D e s i gn  h az ar d o u s  m ate r i a l s  s c e n a r i o s  s h o u l d  e x p l i c ‐
i tl y a c c o u n t fo r  th e  fo l l o wi n g :

( 1 ) O c c u p an t a c ti vi ti e s ,  tr ai n i n g,  an d  kn o wl e d g e
( 2 ) N u m b e r  a n d  l o c ati o n  o f o c c u p a n ts
( 3 ) D i s c h ar g e  l o c ati o n  an d  s u r r o u n d i n g s
( 4 ) H a z a r d o u s  m ate r i al s ’  p r o p e r ti e s
( 5 ) Ve n ti l a ti o n ,  i n e r ti n g,  an d  d i l u ti o n  s ys te m s  an d  c o n d i ti o n s
( 6 ) N o r m al  an d  e m e r g e n c y o p e r ati n g  p r o c e d u r e s
( 7 ) S a fe  s h u td o wn  an d  o th e r  h az ar d  m i ti ga ti n g s ys te m s  an d

p r o c e d u r e s
( 8 ) We ath e r  c o n d i ti o n s  a ffe c ti n g th e  h az ar d
( 9 ) P o te n ti a l  e x p o s u r e  to  o ff-s i te  p e r s o n n e l

D e s i g n  h a z a r d o u s  m ate r i a l s  s c e n ar i o s  s h o u l d  b e  e val u ate d  a s
m a n y ti m e s  as  n e c e s s a r y b y var yi n g th e  fa c to r s  p r e vi o u s l y i n d i ‐

c a te d .  D e s i gn  h a z a r d o u s  m ate r i a l s  s c e n ar i o s  c o u l d  n e e d  to  b e
e s tab l i s h e d  fo r  e ac h  d i ffe r e n t typ e  o f h az ar d o u s  m ate r i al  s to r e d
o r  u s e d  at th e  fa c i l i ty.

A.10.4.4.4.2    T h i s  p r o vi s i o n  s h o u l d  b e  a p p l i e d  to  e ac h  p r o te c ‐
ti o n  s ys te m  i n d i vi d u a l l y an d  r e q u i r e s  two  d i ffe r e n t typ e s  o f

i n fo r m ati o n  to  b e  d e ve l o p e d  b y an al ys i s  an d  ap p r o ve d  b y th e
AH J .  S ys te m  r e l i ab i l i ty i s  to  b e  an al yz e d  a n d  ac c e p te d .  D e s i g n
p e r fo r m an c e  i n  th e  a b s e n c e  o f th e  s ys te m  i s  al s o  to  b e  an a l yz e d

a n d  a c c e p te d ,  b u t a c c e p ta b l e  p e r fo r m an c e  d o e s  n o t r e q u i r e
fu l l y m e e ti n g  th e  s tate d  g o a l s  an d  o b j e c ti ve s .  I t m i g h t n o t b e
p o s s i b l e  to  m e e t fu l l y th e  g o al s  an d  o b j e c ti ve s  i f a ke y s ys te m  i s

u n avai l ab l e ,  a n d  ye t n o  s ys te m  i s  to tal l y r e l i a b l e .  T h e  AH J  d e te r ‐
m i n e s  wh i c h  l e ve l  o f p e r fo r m a n c e ,  p o s s i b l y s h o r t o f s ta te d  g o al s

an d  o b j e c ti ve s ,  i s  ac c e p tab l e ,  g i ve n  th e  ve r y l o w p r o b ab i l i ty
( th a t i s ,  th e  s ys te m s ’  u n r e l i ab i l i ty p r o b a b i l i ty)  th at th e  s ys te m

wi l l  b e  u n avai l ab l e .

A.10.4.5.1    An  e x a m p l e  o f s u c h  a s c e n a r i o  wo u l d  i n vo l ve  a fr e
o r  e ar th q u ake  e ffe c ti ve l y b l o c ki n g  th e  p r i n c i p a l  e n tr a n c e / e x i t

b u t n o t i m m e d i ate l y e n d an g e r i n g  th e  o c c u p an ts .  T h e  fu l l  o c c u ‐
p an t l o a d  o f th e  as s e m b l y s p a c e  h as  to  e x i t u s i n g  s e c o n d ar y

m e a n s .

A.10.6    T h e  a s s e s s m e n t o f p r e c i s i o n  r e q u i r e d  i n  1 0 . 7 . 7  r e q u i r e s
a  s e n s i ti vi ty a n d  u n c e r tai n ty a n al ys i s ,  wh i c h  c a n  b e  tr a n s l ate d

i n to  s afe ty fac to r s .

Sensitivity Analysis.  T h e  fr s t r u n  a  m o d e l  u s e r  m ake s  s h o u l d
b e  l a b e l e d  as  th e  b as e  c a s e ,  u s i n g th e  n o m i n a l  va l u e s  o f th e

va r i o u s  i n p u t p ar a m e te r s .  H o we ve r,  th e  m o d e l  u s e r  s h o u l d  n o t
r e l y o n  a  s i n g l e  r u n  as  th e  b as i s  fo r  an y p e r fo r m an c e -b as e d  fr e

s a fe ty s ys te m  d e s i gn .  I d e al l y,  e a c h  var i a b l e  o r  p a r am e te r  th a t
th e  m o d e l  u s e r  m a d e  to  d e ve l o p  th e  n o m i n a l  i n p u t d ata s h o u l d
h ave  m u l ti p l e  r u n s  as s o c i ate d  wi th  i t,  a s  s h o u l d  c o m b i n ati o n s  o f
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ke y var i a b l e s  an d  p ar am e te r s .  T h u s ,  a s e n s i ti vi ty an a l ys i s  s h o u l d
b e  c o n d u c te d  th at p r o vi d e s  th e  m o d e l  u s e r  wi th  d ata th at i n d i ‐
c a te s  h o w th e  e ffe c ts  o f a  r e al  fr e  c o u l d  var y an d  h o w th e
r e s p o n s e  o f th e  p r o p o s e d  fr e  s afe ty d e s i g n  c o u l d  a l s o  va r y.

T h e  i n te r p r e tati o n  o f a  m o d e l ’ s  p r e d i c ti o n s  c an  b e  a d i ffc u l t
e x e r c i s e  i f th e  m o d e l  u s e r  d o e s  n o t h ave  kn o wl e d g e  o f fr e
d yn a m i c s  o r  h u m a n  b e h a vi o r.

Reasonableness Check.  T h e  m o d e l  u s e r  s h o u l d  fr s t tr y to  d e te r ‐
m i n e  wh e th e r  th e  p r e d i c ti o n s  ac tu al l y m a ke  s e n s e ;  th a t i s ,  th e y
d o n ’ t u p s e t i n tu i ti o n  o r  p r e c o n c e i ve d  e x p e c ta ti o n s .  M o s t l i ke l y,
i f th e  r e s u l ts  d o n ’ t p as s  th i s  te s t,  a n  i n p u t e r r o r  h a s  b e e n
c o m m i tte d .

S o m e ti m e s  th e  p r e d i c ti o n s  a p p e a r  to  b e  r e as o n ab l e  b u t a r e ,
i n  fac t,  i n c o r r e c t.  F o r  e x a m p l e ,  a  m o d e l  c a n  p r e d i c t h i gh e r
te m p e r a tu r e s  fa r th e r  fr o m  th e  fr e  th a n  c l o s e  to  i t.  T h e  val u e s
th e m s e l ve s  c o u l d  b e  r e a s o n a b l e ;  fo r  e x am p l e ,  th e y a r e  n o t
h o tte r  th an  th e  fr e ,  b u t th e y d o n ’ t “fo w”  d o wn  th e  e n e r g y a s
e x p e c te d .

A m ar g i n  o f s a fe ty c an  b e  d e ve l o p e d  u s i n g  th e  r e s u l ts  o f th e
s e n s i ti vi ty an a l ys i s  i n  c o n j u n c ti o n  wi th  th e  p e r fo r m an c e  c r i te r i a
to  p r o vi d e  th e  p o s s i b l e  r an g e  o f ti m e  d u r i n g wh i c h  a  c o n d i ti o n
i s  e s ti m a te d  to  o c c u r.

S a fe ty fac to r s  an d  m a r gi n  o f s a fe ty a r e  two  c o n c e p ts  u s e d  to
q u an ti fy th e  a m o u n t o f u n c e r tai n ty i n  e n gi n e e r i n g  a n al ys e s .
S afe ty fac to r s  a r e  u s e d  to  p r o vi d e  a m ar g i n  o f s afe ty an d  r e p r e ‐
s e n t,  o r  ad d r e s s ,  th e  g ap  i n  kn o wl e d ge  b e twe e n  th e  th e o r e ti ‐
c a l l y p e r fe c t m o d e l ;  th at i s ,  r e a l i ty an d  th e  e n g i n e e r i n g  m o d e l s
th at c an  o n l y p ar ti a l l y r e p r e s e n t r e a l i ty.

S a fe ty fac to r s  c a n  b e  ap p l i e d  to  e i th e r  th e  p r e d i c te d  l e ve l  o f
a p h ys i c al  c o n d i ti o n  o r  to  th e  ti m e  at wh i c h  th e  c o n d i ti o n  i s
p r e d i c te d  to  o c c u r.  T h u s ,  a  p h ys i c al  o r  a te m p o r a l  s a fe ty fa c to r,
o r  b o th ,  c an  b e  a p p l i e d  to  an y p r e d i c te d  c o n d i ti o n .  A p r e d i c ‐
te d  c o n d i ti o n  ( th at i s ,  a p ar a m e te r ’ s  val u e )  an d  th e  ti m e  at
wh i c h  i t o c c u r s  a r e  b e s t r e p r e s e n te d  as  d i s tr i b u ti o n s .  I d e al l y,  a
c o m p u te r  fr e  m o d e l  p r e d i c ts  th e  e x p e c te d  o r  n o m i n a l  val u e  o f
th e  d i s tr i b u ti o n .  S a fe ty fa c to r s  ar e  i n te n d e d  to  r e p r e s e n t th e
s p r e ad  o f th e s e  d i s tr i b u ti o n s .

Gi ve n  th e  u n c e r ta i n ty as s o c i ate d  wi th  d a ta  a c q u i s i ti o n  an d
re d u c ti o n ,  a n d  th e  l i m i tati o n s  o f c o m p u te r  m o d e l i n g ,  a n y
c o n d i ti o n  p re d i c te d  b y a  c o m p u te r  m o d e l  c a n  b e  th o u g h t o f a s
an  e x p e c te d  o r  n o m i n al  va l u e  wi th i n  a b r o ad e r  r an g e .  F o r
e x am p l e ,  an  u p p e r  l aye r  te m p e r a tu r e  o f 1 1 1 0 ° F  ( 6 0 0 ° C )  i s
p r e d i c te d  at a gi ve n  ti m e .  I f th e  m o d e l e d  s c e n a r i o  i s  th e n
te s te d  ( th at i s ,  fu l l -s c a l e  e x p e r i m e n t b as e d  o n  th e  c o m p u te r
m o d e l ’ s  i n p u t d a ta ) ,  th e  ac tu al  te m p e r a tu r e  a t th at g i ve n  ti m e
c o u l d  b e  1 1 8 5 ° F  ( 6 4 0 ° C )  o r  1 0 8 5 ° F  ( 5 8 5 ° C ) .  T h e r e fo r e ,  th e
te m p e r a tu r e  s h o u l d  b e  r e p o r te d  e i th e r  as  1 1 1 0 ° F,  + 7 5 ° F  o r
− 2 5 ° F  ( 6 0 0 ° C ,  + 4 0 ° C  o r  − 1 5 ° C )  o r  a s  a r an g e  o f 1 0 8 5 ° F  to
1 1 8 4 ° F  ( 5 8 5 ° C  to  6 4 0 ° C ) .

I d e al l y,  p r e d i c ti o n s  a r e  r e p o r te d  as  a  n o m i n al  val u e ,  a
p e r c e n ta ge ,  o r  an  a b s o l u te  val u e .  As  a n  e x a m p l e ,  an  u p p e r
l aye r  te m p e r atu r e  p r e d i c ti o n  c o u l d  b e  r e p o r te d  a s  1 1 1 2 ° F
( 6 0 0 ° C ) ,  8 6 ° F  ( 3 0 ° C ) ,  o r  1 1 1 2 ° F  ( 6 0 0 ° C ) ,  5  p e r c e n t.  I n  th i s
c a s e ,  th e  p h ys i c a l  s a fe ty fa c to r  i s  0 . 0 5  ( i . e . ,  th e  a m o u n t b y wh i c h
th e  n o m i n a l  val u e  s h o u l d  b e  d e g r ad e d  a n d  e n h a n c e d ) .  Gi ve n
th e  s ta te - o f-th e -ar t o f c o m p u te r  fr e  m o d e l i n g ,  th i s  i s  a  ve r y l o w
s a fe ty fac to r.  P h ys i c al  s afe ty fa c to r s  te n d  to  b e  o n  th e  o r d e r  o f
te n s  o f p e r c e n t.  A s afe ty fa c to r  o f 5 0  p e r c e n t i s  n o t u n h e ar d  o f.

P ar t o f th e  p r o b l e m  i n  e s tab l i s h i n g  s afe ty fa c to r s  i s  th a t i t i s
d i ffc u l t to  s tate  th e  p e r c e n tag e  o r  r a n ge  th at i s  ap p r o p r i ate .

T h e s e  va l u e s  c an  b e  o b tai n e d  wh e n  th e  c o m p u te r  m o d e l
p r e d i c ti o n s  ar e  c o m p a r e d  to  te s t d ata.  H o we ve r,  u s i n g

c o m p u te r  fr e  m o d e l s  i n  a d e s i gn  m o d e  d o e s  n o t fa c i l i ta te  th i s
s i n c e  ( 1 )  th e  r o o m  b e i n g a n al yz e d  h a s  n o t b e e n  b u i l t ye t an d
( 2 )  te s t s c e n a r i o s  d o  n o t n e c e s s ar i l y d e p i c t th e  i n te n d e d

d e s i g n .

A s e n s i ti vi ty an a l ys i s  s h o u l d  b e  p e r fo r m e d  b a s e d  o n  th e
a s s u m p ti o n s  th at affe c t th e  c o n d i ti o n  o f i n te r e s t.  A b as e  c a s e
th at u s e s  a l l  n o m i n a l  val u e s  fo r  i n p u t p a r am e te r s  s h o u l d  b e

d e ve l o p e d .  T h e  i n p u t p a r am e te r s  s h o u l d  b e  va r i e d  o ve r  r e a s o n ‐
a b l e  r an g e s ,  a n d  th e  var i a ti o n  i n  p r e d i c te d  o u tp u t s h o u l d  b e
n o te d .  T h i s  o u tp u t var i a ti o n  c a n  th e n  b e c o m e  th e  b as i s  fo r

p h ys i c al  s afe ty fac to r s .

T h e  te m p o r al  s afe ty fac to r  a d d r e s s e s  th e  i s s u e  o f wh e n  a
c o n d i ti o n  i s  p r e d i c te d  an d  i s  a fu n c ti o n  o f th e  r ate  at wh i c h

p r o c e s s e s  ar e  e x p e c te d  to  o c c u r.  I f a  c o n d i ti o n  i s  p r e d i c te d  to
o c c u r  2  m i n u te s  afte r  th e  s ta r t o f th e  fr e ,  th e n  th i s  c an  b e  u s e d

a s  a  n o m i n al  val u e .  A p r o c e s s  s i m i l ar  to  th at d e s c r i b e d  fo r  p h ys ‐
i c al  s afe ty fa c to r s  c an  al s o  b e  e m p l o ye d  to  d e ve l o p  te m p o r al
s a fe ty fa c to r s .  I n  th i s  c a s e ,  h o we ve r,  th e  r ate s  ( e . g. ,  o f h e at

r e l e as e  a n d  to x i c  p r o d u c t ge n e r a ti o n )  wi l l  b e  var i e d  i n s te ad  o f
ab s o l u te  va l u e s  ( e . g . ,  m ate r i a l  p r o p e r ti e s ) .

T h e  m a r gi n  o f s afe ty c a n  b e  th o u g h t o f as  a  r efe c ti o n  o f
s o c i e tal  va l u e s  a n d  c an  b e  i m p o s e d  b y th e  AH J  fo r  th a t
p u r p o s e .  S i n c e  th e  ti m e  fo r  wh i c h  a c o n d i ti o n  i s  p r e d i c te d  i s

m o s t l i ke l y th e  fo c u s  o f th e  AH J  ( e . g . ,  th e  m o d e l  p r e d i c ts  o c c u ‐
p an ts  h a ve  5  m i n u te s  to  s afe l y e vac u ate ) ,  th e  m ar g i n  o f s afe ty i s
c h a r ac te r i z e d  b y te m p o r a l  a s p e c ts  a n d  tac i tl y ap p l i e d  to  th e

p h ys i c al  m ar g i n  o f s a fe ty.

E s c ap i n g  th e  h a r m fu l  e ffe c ts  o f fr e  ( o r  m i ti g ati n g  th e m )  i s ,
e ffe c ti ve l y,  a  r ac e  ag ai n s t ti m e .  Wh e n  as s e s s i n g fr e  s afe ty s ys te m

d e s i g n s  b a s e d  o n  c o m p u te r  m o d e l  p r e d i c ti o n s ,  th e  c h o i c e  o f a n
ac c e p tab l e  ti m e  i s  i m p o r tan t.  Wh e n  a n  AH J  i s  fa c e d  wi th  th e

p r e d i c te d  ti m e  o f u n te n ab i l i ty,  a  d e c i s i o n  n e e d s  to  b e  m ad e
r e ga r d i n g  wh e th e r  s u ffc i e n t ti m e  i s  avai l ab l e  to  e n s u r e  th e
s a fe ty o f fa c i l i ty o c c u p a n ts .  T h e  AH J  i s  as s e s s i n g th e  m a r gi n  o f

s a fe ty.  I s  th e r e  s u ffc i e n t ti m e  to  ge t e ve r yo n e  o u t s afe l y?  I f th e
AH J  fe e l s  th at th e  p r e d i c te d  e gr e s s  ti m e  i s  to o  c l o s e  to  th e  ti m e
o f u n te n a b i l i ty,  th e n  th e  AH J  c an  i m p o s e  an  a d d i ti o n al  ti m e

th at th e  d e s i gn e r  h a s  to  i n c o r p o r ate  i n to  th e  s ys te m  d e s i g n .  I n
o th e r  wo r d s ,  th e  AH J  c a n  i m p o s e  a gr e a te r  m a r gi n  o f s a fe ty
th a n  th at o r i g i n al l y p r o p o s e d  b y th e  d e s i g n e r.

A.10.7.1    T h e  SFPE Engineering Guide to Performance-Based Fire
Protection d e s c r i b e s  th e  d o c u m e n tati o n  th a t s h o u l d  b e  p r o vi d e d

fo r  a p e r fo r m an c e -b as e d  d e s i g n .

P r o p e r  d o c u m e n tati o n  o f a  p e r fo r m an c e  d e s i gn  i s  c r i ti c al  to
th e  d e s i g n  a c c e p ta n c e  an d  c o n s tr u c ti o n .  P r o p e r  d o c u m e n ta‐
ti o n  al s o  e n s u r e s  th at a l l  p ar ti e s  i n vo l ve d  u n d e r s ta n d  wh at i s

n e c e s s ar y fo r  th e  d e s i g n  i m p l e m e n tati o n ,  m ai n te n a n c e ,  an d
c o n ti n u i ty o f th e  fr e  p r o te c ti o n  d e s i g n .  I f atte n ti o n  to  d e ta i l s  i s
m a i n tai n e d  i n  th e  d o c u m e n tati o n ,  th e n  th e r e  s h o u l d  b e  l i ttl e

d i s p u te  d u r i n g  ap p r o va l ,  c o n s tr u c ti o n ,  s tar tu p ,  a n d  u s e .

P o o r  d o c u m e n ta ti o n  c o u l d  r e s u l t i n  r e j e c ti o n  o f a n  o th e r ‐
wi s e  go o d  d e s i gn ,  p o o r  i m p l e m e n tati o n  o f th e  d e s i g n ,  i n ad e ‐

q u ate  s ys te m  m ai n te n an c e  a n d  r e l i a b i l i ty,  an d  an  i n c o m p l e te
r e c o r d  fo r  fu tu r e  c h an g e s  o r  fo r  te s ti n g th e  d e s i g n  fo r e n s i c al l y.

A.10.7.2    T h e  s o u r c e s ,  m e th o d o l o g i e s ,  a n d  d ata u s e d  i n
p e r fo r m a n c e -b as e d  d e s i g n s  s h o u l d  b e  b as e d  o n  te c h n i c a l  r e fe r ‐
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e n c e s  th a t ar e  wi d e l y a c c e p te d  a n d  u s e d  b y th e  ap p r o p r i ate
p r o fe s s i o n s  an d  p r o fe s s i o n al  g r o u p s .  T h i s  ac c e p tan c e  i s  o fte n
b a s e d  o n  d o c u m e n ts  th at ar e  d e ve l o p e d ,  r e vi e we d ,  an d  va l i d a‐
te d  u n d e r  o n e  o f th e  fo l l o wi n g p r o c e s s e s :

( 1 ) S tan d ar d s  d e ve l o p e d  u n d e r  an  o p e n  c o n s e n s u s  p r o c e s s
c o n d u c te d  b y r e c o gn i z e d  p r o fe s s i o n a l  s o c i e ti e s ,  c o d e s  o r
s tan d ar d s  o r ga n i z ati o n s ,  o r  g o ve r n m e n ta l  b o d i e s

( 2 ) Te c h n i c a l  r e fe r e n c e s  th at a r e  s u b j e c t to  a p e e r  r e vi e w
p r o c e s s  a n d  p u b l i s h e d  i n  wi d e l y r e c o g n i z e d  p e e r-r e vi e we d
j o u r n al s ,  c o n fe r e n c e  r e p o r ts ,  o r  o th e r  p u b l i c ati o n s

( 3 ) Re s o u r c e  p u b l i c ati o n s  s u c h  a s  th e  SFPE Handbook of Fire
Protection Engineering,  wh i c h  ar e  wi d e l y r e c o gn i z e d  te c h n i ‐
c a l  s o u r c e s  o f i n fo r m ati o n

T h e  fo l l o wi n g  fac to r s  ar e  h e l p fu l  i n  d e te r m i n i n g  th e  a c c e p t‐
ab i l i ty o f th e  i n d i vi d u al  m e th o d  o r  s o u r c e :

( 1 ) E x te n t o f ge n e r a l  a c c e p ta n c e  i n  th e  r e l e van t p r o fe s s i o n al
c o m m u n i ty.  I n d i c a ti o n s  o f th i s  ac c e p tan c e  i n c l u d e  p e e r-
r e vi e we d  p u b l i c ati o n ,  wi d e s p r e a d  c i ta ti o n  i n  th e  te c h n i c al

l i te r atu r e ,  a n d  a d o p ti o n  b y o r  wi th i n  a c o n s e n s u s  d o c u ‐
m e n t.

( 2 ) E x te n t o f d o c u m e n tati o n  o f th e  m e th o d ,  i n c l u d i n g th e
an al yti c a l  m e th o d  i ts e l f,  as s u m p ti o n s ,  s c o p e ,  l i m i tati o n s ,

d ata s o u r c e s ,  a n d  d a ta  r e d u c ti o n  m e th o d s .
( 3 ) E x te n t o f val i d ati o n  an d  an a l ys i s  o f u n c e r tai n ti e s .  T h i s

i n c l u d e s  c o m p a r i s o n  o f th e  o ve r al l  m e th o d  wi th  e x p e r i ‐
m e n tal  d ata to  e s ti m ate  e r r o r  r ate s  a s  we l l  as  an al ys i s  o f
th e  u n c e r tai n ti e s  o f i n p u t d ata,  u n c e r tai n ti e s  an d  l i m i ta‐

ti o n s  i n  th e  an al yti c a l  m e th o d ,  an d  u n c e r tai n ti e s  i n  th e
a s s o c i a te d  p e r fo r m an c e  c r i te r i a.

( 4 ) E x te n t to  wh i c h  th e  m e th o d  i s  b as e d  o n  s o u n d  s c i e n tifc
p r i n c i p l e s .

( 5 ) E x te n t to  wh i c h  th e  p r o p o s e d  ap p l i c ati o n  i s  wi th i n  th e
s tate d  s c o p e  an d  l i m i tati o n s  o f th e  s u p p o r ti n g  i n fo r m a‐
ti o n ,  i n c l u d i n g  th e  r an g e  o f a p p l i c a b i l i ty fo r  wh i c h  th e r e

i s  d o c u m e n te d  va l i d ati o n .  F ac to r s  s u c h  as  s p ati a l  d i m e n ‐
s i o n s ,  o c c u p an t c h ar a c te r i s ti c s ,  an d  a m b i e n t c o n d i ti o n s

c a n  l i m i t val i d  ap p l i c ati o n s .

I n  m an y c as e s ,  a m e th o d  i s  b u i l t fr o m  a n d  i n c l u d e s  n u m e r ‐
o u s  c o m p o n e n t a n al ys e s .  T h e s e  c o m p o n e n t an a l ys e s  s h o u l d  b e
e va l u a te d  u s i n g th e  s am e  fac to r s  th a t a r e  ap p l i e d  to  th e  o ve r a l l
m e th o d  as  o u tl i n e d  i n  i te m s  ( 1 )  th r o u g h  ( 5 ) .

A m e th o d  to  ad d r e s s  a s p e c ifc  fr e  s a fe ty i s s u e ,  wi th i n  d o c u ‐
m e n te d  l i m i tati o n s  o r  val i d ati o n  r e gi m e s ,  m i g h t n o t e x i s t.  I n
s u c h  a c a s e ,  s o u r c e s  an d  c al c u l ati o n  m e th o d s  c an  b e  u s e d
o u ts i d e  o f th e i r  l i m i ta ti o n s ,  p r o vi d e d  th a t th e  d e s i gn  te a m
re c o g n i z e s  th e  l i m i tati o n s  an d  a d d r e s s e s  th e  r e s u l ti n g  i m p l i c a‐
ti o n s .

T h e  te c h n i c a l  r e fe r e n c e s  an d  m e th o d o l o gi e s  to  b e  u s e d  i n  a
p e r fo r m a n c e -b as e d  d e s i gn  s h o u l d  b e  c l o s e l y e va l u ate d  b y th e
d e s i g n  te am  a n d  th e  AH J ,  an d  p o s s i b l y b y a  th i r d - p ar ty
r e vi e we r.  T h e  s tr e n gth  o f th e  te c h n i c al  j u s tifc ati o n  s h o u l d  b e
j u d g e d  u s i n g  c r i te r i a i n  i te m s  ( 1 )  th r o u g h  ( 5 ) .  T h i s  j u s tifc a ti o n
c a n  b e  s tr e n g th e n e d  b y th e  p r e s e n c e  o f d a ta  o b tai n e d  fr o m  fr e
te s ti n g .

A.10.7.11    D o c u m e n ta ti o n  fo r  m o d e l i n g s h o u l d  c o n fo r m  to
AS T M  E 1 4 7 2 ,  Standard Guide for Documenting Computer Software
for Fire Models.  T h e  SFPE Engineering Guide for Substantiating a
Fire Model for a Given Application p r o vi d e s  g u i d a n c e  o n  s e l e c ti n g
a fr e  m o d e l ,  e n s u r i n g a  m o d e l  i s  ve r ife d  an d  val i d a te d ,  an d
d o c u m e n ti n g m o d e l  i n p u ts  an d  o u tp u ts .

A.11.1 .1    D e te r m i n e  th e  c l as s ifc ati o n  o f a m m o n i u m  n i tr a te  i n
ac c o r d an c e  wi th  C h ap te r  4 .  C h ap te r  1 1  ta ke s  p r e c e d e n c e  to

a d d r e s s  th e  s p e c ifc  r e q u i r e m e n ts  fo r  s o l i d  a n d  l i q u i d  a m m o ‐
n i u m  n i tr ate ,  wh e n  1 , 0 0 0  l b  i s  e x c e e d e d .  T h e  p h ys i c a l  h az ar d s
o f am m o n i u m  n i tr ate  ar e  d e p e n d e n t o n  th e  p r o p e r ti e s  o f th e

s p e c ifc  m ate r i al  o r  m i x tu r e  o f m a te r i al s  a s  a wh o l e .  Wh e r e
u s e d  a s  a fe r ti l i z e r,  i t i s  c o m m o n  fo r  am m o n i u m  n i tr a te  to  e x i s t
as  a  c o m p o n e n t o f a c h e m i c a l  m i x tu r e .  I t i s  n o t u n c o m m o n  fo r

th e  u s e r  to  d e s c r i b e  th e  m i x tu r e  as  a m m o n i u m  n i tr ate  wh e n  i n
r e al i ty th e  m i x tu r e  c an  c o n tai n  c o m p o n e n ts  th at c o n tr i b u te  to
al te r i n g  th e  e n d  c l as s ifc a ti o n  o f th e  m ate r i a l .  T h e  m an u fa c tu r ‐

e r ’ s  s a fe ty d a ta  s h e e t ( S D S )  s h o u l d  b e  u s e d  to  as s e s s  th e  o ve r a l l
h az ar d s  o f th e s e  m a te r i al s .  T h e  u s e r  i s  c au ti o n e d  th at th e  D O T
s h i p p i n g  c l as s ifc a ti o n  fo r  tr a n s p o r ta ti o n  p u r p o s e s  al o n e  i s  n o t

a  s u ffc i e n t m e a n s  b y wh i c h  to  d e te r m i n e  th e  s to r a ge  a n d  u s e
h az ar d s  o f th e s e  m ate r i a l s .  Am m o n i u m  n i tr ate  i n  th e  u n d i l u te d
o r  p u r e  fo r m  h as  a h i gh e r  d e gr e e  o f o ve r al l  h a z a r d  th an  d o e s

a m m o n i u m  n i tr a te  wh e n  m i x e d  o r  b l e n d e d  wi th  c o m p ati b l e
m a te r i al s  th a t c an  r e d u c e  th e  c o n c e n tr ati o n .  T h e  ta b l e s  i n
C h ap te r  5  ar e  h az ar d  s p e c ifc ;  th e y ar e  n o t c h e m i c a l  s p e c ifc .

Am m o n i u m  n i tr ate  a s  s u c h  i s  n o t i n c l u d e d  i n  th e  ta b l e s ,
b e c a u s e  th e  ac tu al  h a z a r d  c l as s ifc ati o n  va r i e s  wi th  th e  m a te r i al
u n d e r  c o n s i d e r ati o n .  T h e  q u e s ti o n  m u s t b e  a n s we r e d  a s  to

wh e th e r  th e  m a te r i al  i s  a n  o x i d i z e r,  a n d ,  i f s o ,  wh at C l as s ;
wh e th e r  i t i s  an  u n s tab l e  r e a c ti ve ,  an d ,  i f s o ,  wh at C l a s s ;  o r
wh e th e r  th e r e  ar e  o th e r  p h ys i c al  o r  h e al th  h a z a r d s  atte n d an t to

th e  m i x tu r e  u n d e r  e val u ati o n .  (See Annex E for additional infor‐
mation. )

A.11.1 .1 .5    Am m o n i u m  n i tr a te  a n d  a m m o n i u m  n i tr ate –b as e d
m a te r i al s  th a t ar e  D O T  H az ar d  C l a s s  1  e x p l o s i ve s  s h o u l d  b e
s to 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 4 9 5 .

S e n s i ti vi ty i s  d e te r m i n e d  b y th e  ap p l i c ati o n  o f th e  U N  Te s t
S e r i e s  1 ,  wh i c h  i n c l u d e s  te s ti n g  to  d e te r m i n e  i m p a c t s e n s i ti vi ty,
fr i c ti o n  s e n s i ti vi ty,  s e n s i ti vi ty to  e l e c tr o s tati c  d i s c h a r ge ,  an d

th e r m al  s tab i l i ty.

A.11.1 .1 .6    Ag r i c u l tu r al  a p p l i c ati o n  r e fe r s  to  th e  ac tu a l  tr a n s ‐
p o r ti n g an d  s p r e ad i n g  o f th e  fe r ti l i z e r s  i n  fe l d s .  S to r ag e  i n  a

b u i l d i n g  fo r  e ve n tu al  ag r i c u l tu r al  u s e  i s  n o t a n  ag r i c u l tu r al
ap p l i c a ti o n .

A.11.1 .4.9.1    T h i s  r e q u i r e m e n t i s  i n te n d e d  to  p r o h i b i t fo o r
d r ai n s ,  tr ap s ,  tu n n e l s ,  p i ts ,  o r  p o c ke ts  i n to  wh i c h  a n y m o l te n

a m m o n i u m  n i tr a te  i s  a b l e  to  fo w a n d  b e  c o nfn e d  i n  th e  e ve n t
o f fr e .

A.11.1 .4.9.2    T h e  s l o p e  o f th e  s to r ag e  fo o r  s h o u l d  b e  p i tc h e d
i n  s u c h  a m an n e r  th a t i t d r ai n s  awa y fr o m  th e  am m o n i u m

n i tr ate  p i l e  an d  to wa r d  a c o n tai n m e n t a r e a.  As  n o te d  i n  o th e r
s e c ti o n s ,  n o  d r ai n a ge  p i ts ,  s u m p s ,  o r  c o nfn e d  p i p i n g  s h o u l d  b e
d e s i g n e d  i n to  th i s  d r a i n a ge  p l an .

A.11.1 .5    Wh e r e  a d o c u m e n te d  r i s k a n al ys i s  d e m o n s tr ate s  to
th e  AH J  th at an  e q u i val e n t l e ve l  o f fr e  s afe ty c an  b e  ac h i e ve d

u s i n g  al te r n a ti ve s  to  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 u c h  a n
a p p r o a c h  i s  a n  ac c e p tab l e  a l te r n ati ve .  T h e  r i s k an a l ys i s  s h o u l d
b e  s u b m i tte d  to  th e  AH J  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 1 . 5 . 3 .  A r i s k an a l ys i s  r e p o r t s h o u l d  d e m o n s tr ate  e q u i va l e n t
fr e  s afe ty b y ad d r e s s i n g  r e l e van t to p i c s ,  i n c l u d i n g ,  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 c ati o n  o f th e  fac i l i ty
( 2 ) D i s ta n c e  to  e x p o s e d  s tr u c tu r e s  a n d  p o p u l ati o n  d e n s i ty o f

p u b l i c  a r e as  an d  o th e r  ar e a s  a s s o c i a te d  wi th  th e  a m m o ‐
n i u m  n i tr ate  fa c i l i ty.

( 3 ) C o n s tr u c ti o n  typ e
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( 4 ) S to r ag e  c o nfg u r ati o n
( 5 ) E x p o s i n g  c o m b u s ti b l e  m ate r i a l s
( 6 ) 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
( 7 ) Wate r  s u p p l y
( 8 ) Am m o n i u m  n i tr a te  m i x tu r e s ,  b l e n d s ,  a n d  u s e s
( 9 ) F i r e  p r o te c ti o n  fe atu r e s  p r o vi d e d  (fr e  b ar r i e r s ,  fr e  d e te c ‐

ti o n  an d  al a r m ,  a n d  s o  o n )

A.11.2.1    S u m p s  an d  c o l l e c ti o n  s ys te m s  a s  r e q u i r e d  b y 6 . 2 . 1 . 9 . 2
c r e a te  c o nfn e m e n t c o n d i ti o n s  a n d  s h o u l d  b e  a vo i d e d  wi th
m o l te n  am m o n i u m  n i tr ate ,  wh i c h  c o u l d  b e  c r e ate d  i n  a  fr e .

A.11.2.3    S to r a ge  o f am m o n i u m  n i tr a te  p r i l l s  at am b i e n t
te m p e r a tu r e  [ u p  to  1 4 0 ° F  ( 6 0 ° C ) ]  d o e s  n o t c r e ate  d e c o m p o s i ‐
ti o n  p r o d u c ts  to  a l e ve l  th at wo u l d  c r e a te  h az ar d s  to  p e r s o n n e l
an d  i s  n o t s u ffc i e n t to  c a ta l yz e  h i gh e r  r ate s  o f d e c o m p o s i ti o n
an d  u n c o n tr o l l e d  h e a ti n g.

Am m o n i u m  n i tr a te  s to r ag e  fa c i l i ti e s  d o  n o t p u r p o s e fu l l y
b r i n g fr e s h  a i r  i n to  b u i l d i n g s  s i n c e  am m o n i u m  n i tr a te  i s  a
h yg r o s c o p i c  m a te r i al .  C o n s tan t e x p o s u r e  to  h u m i d  a i r  l e a d s  to
c a ki n g,  p r o d u c t d e g r ad a ti o n ,  an d  b r e a kd o wn .  S o m e  fa c i l i ti e s ,
e s p e c i al l y l a r ge  m a n u fac tu r i n g  s i te s ,  u s e  d e h u m i d ifc ati o n  to
p r e ve n t m o i s t ai r  fr o m  c o n tac ti n g  a m m o n i u m  n i tr a te  s o l i d s .
M o s t r e tai l  fac i l i ti e s  ar e  s u b s tan ti a l l y o p e n  to  o u ts i d e  a i r  ( i . e . ,
n atu r al l y ve n ti l ate d  an d  n o t m e c h a n i c al l y r e fr e s h e d  wi th  am b i ‐
e n t ai r ) .

T h e  fo l l o wi n g i s  s ta te d  i n  “ S u m m ar y Re p o r t:  Wo r ks h o p  o n
Am m o n i u m  N i tr ate ”  fr o m  th e  E u r o p e an  C o m m i s s i o n ’ s  J o i n t
Re s e a r c h  C e n te r :

“ P u r e  am m o n i u m  n i tr ate  c an  u n d e r go  th e r m al  d e c o m p o s i ‐
ti o n  i f i t r e c e i ve s  e n o u g h  e n e r gy.  Ga s e s  ar e  th e n  e m i tte d ,  e s p e ‐
c i al l y n i tr o g e n  o x i d e s  an d  am m o n i a,  b o th  to x i c .  Wi th  p r o p e r
ve n ti l a ti o n ,  th e  d e c o m p o s i ti o n  s to p s  as  s o o n  a s  th e  e n e r g y fo w
s to p s .  T h e  d e c o m p o s i ti o n  r a te  i s  n o t d a n ge r o u s l y h i gh  a t
m o d e r ate  te m p e r a tu r e s ,  an d  th e  o ve r al l  th e r m a l  e ffe c t i s  n o t
s i gn ifc an t s i n c e  th e  e x o th e r m i c  r e ac ti o n s  ar e  ac c o m p an i e d  b y
e n d o th e r m i c  d i s as s o c i ati o n . . . ”

P r o vi d i n g  ve n ti l ati o n  fo r  s e ve r e l y c o n ta m i n ate d  p r o d u c t
wo u l d  n o t b e  p r a c ti c a l  b e c au s e  an  ap p r o p r i ate  h az ar d o u s  ga s
p r o d u c ti o n  r ate  c an n o t b e  r e al i s ti c al l y p r e d i c te d .  Ve n ti l a ti o n
fo r  fr e  c o n d i ti o n s  i n vo l vi n g o r d i n ar y c o m b u s ti b l e s  th a t ar e
ad e q u ate l y c o n tr o l l e d  b y a u to m a ti c  s p r i n kl e r s  h a s  n o t b e e n
s h o wn  to  h a ve  a s i g n ifc a n t e ffe c t o n  c o n tr o l  o f th e  fr e .

T h e  p r o p e r  l o s s  p r e ve n ti o n  ap p r o ac h  i s  to  p r e ve n t p r o d u c t
c o n tam i n a ti o n  a n d  e i th e r  to  e l i m i n ate  c o m b u s ti b l e  c o n s tr u c ‐
ti o n  o r  o c c u p a n c y ( p r e fe r r e d )  o r  to  c o n tr o l  b u r n i n g  c o m b u s ti ‐
b l e s  b y p r o vi d i n g  ad e q u ate  au to m ati c  s p r i n kl e r  p r o te c ti o n .

A.11.2.5    I t i s  n o t th e  i n te n t to  a p p l y th e  r e q u i r e m e n ts  o f
1 1 . 2 . 5 ,  1 1 . 2 . 7 ,  o r  1 1 . 2 . 8  to  n e w o r  e x i s ti n g b u i l d i n gs  o f Typ e  I
an d  Typ e  I I  c o n s tr u c ti o n  s to r i n g  o n l y b u l k a m m o n i u m  n i tr a te .

A.11.2.5.1    Wh e r e  e x i s ti n g o r  e q u i val e n t m e th o d s  a r e  i n te n d e d
to  m e e t th e  r e tr o ac ti ve  c r i te r i a ,  s u i tab l e  d o c u m e n ta ti o n  s h o u l d
b e  s u b m i tte d  to  th e  AH J  (see 1 . 5. 1  and 1 . 5. 2).  T h e  d o c u m e n ta‐
ti o n  s h o u l d  fo l l o w th e  gu i d e l i n e s  o u tl i n e d  i n  th e  p e r fo r m an c e -
b a s e d  o p ti o n  (see Chapter 1 0) fo c u s e d  o n  th e  s p e c ifc  al te r n ati ve .

A.11.2.5.3    F o a m ,  d r y-c h e m i c a l ,  o r  g as e o u s  e x ti n g u i s h i n g
s ys te m s  ar e  i n e ffe c ti ve  i n  c o n tr o l l i n g  fr e s  i n vo l vi n g  a m m o n i u m
n i tr ate ,  wh i c h  i s  a n  o x i d i z e r  th a t s u p p l i e s  i ts  o wn  o x yge n .  S te a m
i s  s i m i l a r l y i n e ffe c ti ve  an d  s h o u l d  n o t b e  u s e d  d u e  to  th e  ad d i ‐
ti o n  o f h e at to  th e  d e c o m p o s i n g m a s s .  Wa te r  c o o l s  th e  a m m o ‐

n i u m  n i tr ate  a n d  r e d u c e s  m o l te n  am m o n i u m  n i tr ate  fo r m a ti o n
an d  d e c o m p o s i ti o n .

A.11.2.7.2    Wh e n  fr s t r e s p o n d e r s  ar r i ve  at th e  fac i l i ty a fte r  th e
e m e r g e n c y c o m m u n i c ati o n s  c e n te r  h a s  al e r te d  th e m  o f a c ti va‐

ti o n  o f th e  a l a r m ,  d e te c ti o n ,  o r  au to m ati c  fr e  e x ti n g u i s h i n g
s ys te m ,  th e y wi l l  n e e d  to  s i z e - u p  th e  s i tu ati o n  an d  d e te r m i n e  i f
th e  p u b l i c  n o tifc ati o n / s i r e n  s ys te m  n e e d s  to  b e  a c ti va te d .

A.11.2.11    E x p l o s i o n  c o n tr o l  m e th o d s  r e q u i r e d  b y 6 . 2 . 1 . 6  a r e
n o t wa r r an te d  fo r  a m m o n i u m  n i tr ate  r e gu l ate d  b y th i s  c h a p te r.

D efa gr a ti o n  c o n tr o l  m e th o d s  d e s c r i b e d  i n  N F PA 6 9  ( p r i m ar i l y
d efag r ati o n  ve n ti n g)  ar e  n o t e ffe c ti ve  fo r  th e  d e to n ati o n s  th at
c a n  s o m e ti m e s  r e s u l t fr o m  a m m o n i u m  n i tr a te  th at i s  i n vo l ve d

i n  a fr e  s i tu ati o n .  I n  C h a p te r  1 1 ,  th e  e m p h as i s  i s  o n  e x p l o s i o n
p r e ve n ti o n ,  b u t u s i n g m e th o d s  th a t wi l l  b e  e ffe c ti ve  o n  am m o ‐
n i u m  n i tr ate  an d  n o t th o s e  r e q u i r e d  b y N F PA 6 9  — n a m e l y

c o m b u s ti b l e  c o n c e n tr a ti o n  r e d u c ti o n ,  o x i d an t c o n c e n tr a ti o n
r e d u c ti o n ,  a n d  d efag r ati o n  c o n tr o l .  T h e  o th e r  r e q u i r e m e n ts
o f C h a p te r  1 1  ar e  i n te n d e d  to  p r e ve n t a m m o n i u m  n i tr ate

e x p l o s i o n s  an d  ar e  m o r e  e ffe c ti ve  th a n  th e  r e q u i r e m e n ts  o f
6 . 2 . 1 . 6  fo r  th i s  m ate r i a l .  Am m o n i u m  n i tr ate  th a t i s  fo r m u l a te d
to  b e  a n  e x p l o s i ve  i s  r e gu l a te d  i n  ac c o r d an c e  wi th  N F PA 4 9 5

a n d  n o t th i s  c h ap te r.

A.11.2.16.1 .1    P r o vi s i o n s  s h o u l d  b e  m a d e  to  avo i d  th e  fo l l o w‐
i n g c o n d i ti o n s  wi th  am m o n i u m  n i tr a te :

( 1 ) H e ati n g  i n  a c o nfn e d  s p a c e
( 2 ) L o c al i z e d  h e ati n g  p o te n ti al l y l e ad i n g  to  d e ve l o p m e n t o f

h i g h -te m p e r atu r e  ar e a s
( 3 ) E x p o s u r e  to  s tr o n g  s h o c k wave s
( 4 ) C o n ta m i n ati o n  wi th  c o m b u s ti b l e  m ate r i a l s  o r  i n c o m p ati ‐

b l e  i n o r ga n i c  a n d  o r ga n i c  s u b s tan c e s  th at c a n  r e s u l t i n
s e n s i ti vi ty to  e x p l o s i o n .

( 5 ) L o w p H  o r  a c i d i c  c o n d i ti o n s

A.11.2.17    A p r e -i n c i d e n t b e s t p r a c ti c e s  p l an  s h o u l d  b e  d e ve l ‐
o p e d  b y th e  l o c al  fr e  d e p a r tm e n t i n  c o n j u n c ti o n  wi th  a n y

fa c i l i ty th at s to r e s ,  u s e s ,  o r  h an d l e s  am m o n i u m  n i tr ate .
N F PA 1 6 2 0  c an  b e  u s e d  fo r  fu r th e r  gu i d an c e .

A.11.2.17.1 .3    A 1 -m i l e  ( 1 . 6  km )  p u b l i c  e va c u ati o n  d i s tan c e  h a s
b e e n  r e c o m m e n d e d  i n  th e  r a r e  e ve n t o f a  fa c i l i ty c o n tai n i n g
a m m o n i u m  n i tr a te  b e c o m i n g  i n vo l ve d  i n  a  fr e .  T h i s  e va c u a‐

ti o n  d i s tan c e  i s  r e c o m m e n d e d  b e c au s e  th e  e x a c t c o n d i ti o n s  o f
a  fac i l i ty d u r i n g  th e  e m e r ge n c y m i g h t n o t b e  kn o wn  to  th e
e m e r g e n c y r e s p o n s e  p e r s o n n e l .  U n d e r  th e s e  p o te n ti al l y

u n kn o wn  c o n d i ti o n s  a  wo r s t-c as e  s c e n a r i o  i s  as s u m e d  to  e n s u r e
th e  p u b l i c  i s  e vac u ate d  to  a  s afe  d i s ta n c e .  T h e s e  u n kn o wn
c o n d i ti o n s  c an  i n c l u d e  th e  fo l l o wi n g :

( 1 ) T h e  c o n d i ti o n  o f th e  am m o n i u m  n i tr ate  i n vo l ve d  i n  th e
fr e .  F o r  e x a m p l e ,  c o n ta m i n ati o n  fr o m  a m ate r i a l  th a t c an
b e h a ve  as  a  fu e l  c o u l d  p o te n ti al l y l e ad  to  a m o r e  vi o l e n t
r e l e as e  o f e n e r g y th a n  u n c o n ta m i n ate d  am m o n i u m

n i tr ate .
( 2 ) P r e s e n c e  o f a b u r n i n g  s tr u c tu r e .
( 3 ) T h e  q u a n ti ty o f am m o n i u m  n i tr a te  i n vo l ve d  i n  th e  fr e .

O ve r p r e s s u r e  c a l c u l ati o n s  a l o n e  a r e  n o t ad e q u ate  to  d e te r ‐
m i n e  e va c u ati o n  d i s ta n c e s  an d  d e b r i s  fe l d  m o d e l i n g i s  n e c e s ‐

s a r y to  h e l p  e n s u r e  p u b l i c  s afe ty.  T h e  1 -m i l e  ( 1 . 6  km )  d i s ta n c e
i s  b as e d  o n  a  q u an ti tati ve  r i s k an a l ys i s  o f a  s c e n a r i o  th at

i n vo l ve s  am m o n i u m  n i tr ate  m i x e d  wi th  a fu e l  s o u r c e  a n d  th e
p r e s e n c e  o f a b u r n i n g s tr u c tu r e .  Qu an ti ti e s  u p  to  o n e  m i l l i o n
p o u n d s  ( 4 5 3 , 5 9 2  kg )  o f am m o n i u m  n i tr ate  we r e  u s e d  i n  th e

d e te r m i n ati o n  b a s e d  o n  p r o j e c ti l e  tr ave l  d i s ta n c e .
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  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. 1 1 . 2 . 1 8    N F PA 7 0 4  c u r r e n tl y l i s ts  am m o n i u m  n i tr a te  u n d e r
e m e r g e n c y c o n d i ti o n s  a s  H e al th  =  0 ,  F l am m ab i l i ty =  0 ,  I n s ta b i l ‐
i ty =  3 ,  a n d  O th e r  =  O X  ( o x i d i z e r ) .  S afe ty d ata s h e e ts  th at
p r o vi d e  N F PA 7 0 4  r ati n g s  typ i c al l y a gr e e  wi th  al l  r a ti n gs  e x c e p t
H e a l th  wh e r e  r ati n g s  o f 0 ,  1 ,  o r  2  a r e  r e p o r te d  b y d i ffe r e n t
m a n u fac tu r e r s .  B e c a u s e  d e c o m p o s i ti o n  p r o d u c ts  i n c l u d e  var i ‐
o u s  n i tr o g e n  o x i d e s  ( N O x )  an d  n i tr i c  a c i d ,  th e  m i n i m u m
h e al th  r ati n g  s h o u l d  b e  c o n s i d e r e d  1 .

A. 1 1 . 3 . 1 . 2    H o u s e ke e p i n g  i n fo r m ati o n  c a n  b e  fo u n d  i n  Safety
and Security Guidelines for the Storage and Transportation of Fertilizer
Grade Ammonium Nitrate at Fertilizer Retail Facilities,  an d  E PA 5 5 0 -
F -1 5 -0 0 1 ,  Chemical Advisory: Safe Storage,  Handling,  and Manage‐
ment of Solid Ammonium Nitrate Prills.

A. 1 1 . 3 . 2 . 3 . 1    Wo o d  i m p r e g n ate d  wi th  am m o n i u m  n i tr a te  i s  a
fr e  h az ar d .  I t c a n  b e  i g n i te d  b y a  l o w-e n e r g y s o u r c e  wi th  a vi g o ‐
ro u s  fr e .

A. 1 1 . 3 . 2 . 3 . 4    M e ta l  b i n s  c a n  b e  p r o te c te d  b y s p e c i a l  c o ati n g s
s u c h  a s  s o d i u m  s i l i c ate ,  e p o x y c o a ti n gs ,  o r  p o l yvi n yl  c h l o r i d e
( P VC )  c o a ti n gs .

A. 1 1 . 3 . 2 . 3 . 5    S to r a ge  i n  al u m i n u m  tr an s p o r t ve h i c l e s  i s  n o t
re c o m m e n d e d .

A. 1 1 . 3 . 2 . 3 . 9    B u l k a n d  b ag g e d  a m m o n i u m  n i tr ate  c an  b e c o m e
c a ke d  an d  d e gr a d e  i n  s to r ag e .  T h i s  i s  a  fa c to r  affe c te d  b y
h u m i d i ty a n d  te m p e r a tu r e  i n  th e  s to r ag e  s p ac e  an d  b y p r i l l
q u al i ty.  Te m p e r atu r e  c yc l e s  th r o u g h  9 0 ° F  ( 3 2 ° C )  a n d  h i gh
atm o s p h e r i c  h u m i d i ty ar e  u n d e s i r ab l e  fo r  s to r ag e  i n  d e p th .

A. 1 1 . 4 . 3 . 3    Ac ti ve  l o a d i n g  o r  u n l o a d i n g  o f ve h i c l e s  wi th  am m o ‐
n i u m  n i tr ate  fr o m  th e  h o p p e r s / b i n s  i s  n o t c o n s i d e r e d  p a r ki n g
an d  i s  p e r m i tte d .  T h e  ve h i c l e  o p e r ato r  s h o u l d  r e m a i n  wi th i n
2 5  ft ( 7 . 6  m )  o f th e  ve h i c l e  d u r i n g  l o a d i n g  o r  u n l o a d i n g o p e r a‐
ti o n s .  I m m e d i ate l y u p o n  c o m p l e ti o n  o f th e  l o ad i n g / u n l o ad i n g
ac ti vi ty,  th e  ve h i c l e  s h o u l d  b e  m o ve d  a t l e as t 3 0  ft ( 9 . 1  m )  away
fr o m  th e  h o p p e r / b i n s .

A. 1 1 . 4 . 5    M an y o f th e  ge n e r a l  p r i n c i p l e s  fo r  th e  s to r ag e  o f
am m o n i u m  n i tr ate –b as e d  fe r ti l i z e r s  a p p l y e q u al l y to  fe r ti l i z e r s
s to r e d  i n  th e  o p e n  an d  th o s e  s to r e d  i n  a b u i l d i n g.  I t i s  ge n e r ‐
al l y r e c o m m e n d e d  th a t b ag ge d  a m m o n i u m  n i tr a te  fe r ti l i z e r s
s h o u l d  n o t b e  s to r e d  i n  l ar g e  p i l e s  o u td o o r s .

I t s h o u l d  b e  n o te d  th at r e p e ate d  te m p e r atu r e  c yc l e s  c an
c a u s e  p h ys i c al  d e te r i o r ati o n  o f s o m e  p r o d u c ts .  P h ys i c a l  d e te r i o ‐

r ati o n  c a n  r e s u l t i n  th e  b r e akd o wn  o f th e  fe r ti l i z e r  p a r ti c l e s
a n d  d a m a ge  to  p a c kag e s .  T h e  p r o d u c t s h o u l d  b e  p r o te c te d
fr o m  d i r e c t s u n l i gh t.  D u e  n o te  s h o u l d  b e  take n  o f g r o u n d

c o n d i ti o n s  wh e n  s to r i n g o u td o o r s  to  avo i d  d a m ag e  to  th e  p r o d ‐
u c t.  O u td o o r  s to r ag e  ar e as  s h o u l d  b e  p r o te c te d  ag ai n s t u n a u ‐
th o r i z e d  ac c e s s ,  fo r  e x am p l e ,  b y m e an s  o f a fe n c e .  Wa r n i n g s

ag ai n s t u n au th o r i z e d  e n tr y s h o u l d  b e  p o s te d .

A. 1 1 . 5 . 5 . 1    F o a m ,  d r y-c h e m i c a l ,  o r  g as e o u s  e x ti n g u i s h i n g
s ys te m s  ar e  i n e ffe c ti ve  i n  c o n tr o l l i n g  fr e s  i n vo l vi n g  a m m o n i u m

n i tr a te ,  a n  o x i d i z e r  th a t s u p p l i e s  i ts  o wn  o x yge n .  S te a m  i s  s i m i ‐
l ar l y i n e ffe c ti ve .

A. 1 1 . 8 . 1 . 1 . 1    T h i s  i n c l u d e s  b atte r y-p o we r e d  ve h i c l e s  an d  ve h i ‐
c l e s  p o we r e d  b y i n te r n al  c o m b u s ti o n  e n g i n e s  s u c h  a s  m o to r

ve h i c l e s ,  l i ft tr u c ks ,  an d  c ar g o  c o n ve yo r s .  I t i s  r e c o m m e n d e d
th at e l e c tr i c  o r  L P -Ga s –p o we r e d  tr u c ks  b e  e m p l o ye d  r a th e r
th an  g as o l i n e - o r  d i e s e l  to  r e d u c e  th e  p o te n ti a l  fo r  c o n ta m i n a‐

ti o n  to  a m m o n i u m  n i tr ate .  (See A. 1 1 . 4. 3. 3. )

A. 1 1 . 8 . 1 . 2    E x a m p l e s  o f h o l l o w s p ac e s  i n c l u d e  h o l l o w c o n ve yo r
r o l l e r s  an d  h o l l o w s c r e w c o n ve yo r  s h afts .

Δ A. 1 4 . 1 . 1    T h e  c l a s s ifc ati o n  s ys te m  fo r  o r g an i c  p e r o x i d e s  i s
tr a n s p o r t c l as s ifc ati o n  a n d  b u r n  r ate  d e p e n d e n t as  s h o wn  i n

Tab l e  A. 1 4 . 1 . 1 .  To  a d d r e s s  th e  s c o p e  o f N F PA 4 0 0  fo r  s to r ag e ,
u s e ,  an d  h a n d l i n g ,  e ac h  o r g an i c  p e r o x i d e  fo r m u l a ti o n  i s  to  b e

c l as s ife d  wi th  r e s p e c t to  q u an ti ty a n d  typ e  o f c o n tai n e r  b as e d
u p o n  te s ti n g  p e r fo r m e d  to  r e ac h  a tr an s p o r t c l as s ifc ati o n  p e r

th e  U n i te d  N ati o n s  Recommendations on the Transport of Danger‐
ous Goods,  Manual of Tests and Criteria,  F l o w C h a r t S c h e m e  fo r

O r g an i c  P e r o x i d e s  ( h ttp : / / www. u n e c e . o r g /fl e ad m i n / D AM /
tr an s / d an g e r / S T _S G _AC . 1 0 _1 1 _Re v6 _E _WE B . p d f) .  C l as s ifc a‐

ti o n  s h o u l d  b e  d o n e  b y p r o fe s s i o n al s  fam i l i ar  wi th  th e  p r o p e r ‐
ti e s  o f th e  o r ga n i c  p e r o x i d e  fo r m u l ati o n .  B u r n  r a te  te s ti n g  i s
p e r fo r m e d  i n  ac c o r d a n c e  wi th  th e  te s t m e th o d s  n o te d  i n

An n e x  F  o f th e  D u tc h  C o d e  P GS  8 ,  Organic peroxides: Storage
Guidelines for the labour-safe,  environment-safe,  and fre-safe storage of
organic peroxides.

Tr a n s p o r t c l as s ifc ati o n  a l o n g  wi th  th e  s m al l -s c al e  an d  s o m e ‐
ti m e s  l ar g e -s c a l e  b u r n  r ate  d a ta  fr o m  a c tu a l  e x p e r i m e n ts  a r e

u s e d  to  r e a c h  th e  s to r ag e  c l a s s ifc a ti o n .  F o r  fu r th e r  gu i d a n c e ,
s e e  An n e x  F .

N Tab l e  A. 1 4 . 1 . 1  S to rage  C l as s ifc ati o n  B as i s  fo r O rgan i c  P e ro x i d e  Fo r m u l ati o n s

Tran s p o r t
Typ e

B ur n i n g Rate  

L arge - S c al e  Te s t
( kg/ m i n ) < 1 0 ≥ 1 0  an d  < 6 0 ≥ 6 0  an d  < 1 4 0 ≥ 1 4 0  an d  < 3 0 0 >  o r = 3 0 0

S m al l - S c al e  Te s t*

( kg/ m 2 / m i n )

o r o r o r o r o r

N / A < 0 . 9 ≥ 0 . 9  an d  < 2 . 2 ≥ 2 . 2  an d  < 9 . 0 ≥ 9 . 0

B I I I I I
C I I B I I B I I B I I A I

D I I I I I I I I B I I A I
E I V I I I I I B I I A I I A

F I V I I I I I I I I I I I I
G V V V V V

* S o l i d  m a te r i a l s  a r e  o n l y te s te d  i n  th e  l ar g e -s c a l e  te s t.
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N A.14.1 .1 .2    Re fe r e n c e s  to  s e c ti o n s  i n c l u d e  a n y s u b s e c ti o n s  o r
s u b p ar a gr a p h s .  C o n tr o l  ar e a  u s e r s  s h al l  al s o  c o m p l y wi th  a p p l i ‐
c a b l e  m a te r i al  s p e c ifc  r e q u i r e m e n ts  i n  C h a p te r  1 4  i n  ad d i ti o n

to  C h ap te r  5  an d  o th e r  r e q u i r e m e n ts .  An  o r g an i c  p e r o x i d e
s a fe ty i n c i d e n t c an  o c c u r  i r r e s p e c ti ve  o f th e  q u an ti ty.  I n  ad d i ‐
ti o n ,  th e r e  ar e  m an y o r ga n i c  p e r o x i d e s  th at ar e  te m p e r atu r e

c o n tr o l l e d .  C h a p te r  1 4  p r o vi d e s  gu i d e l i n e s  fo r  m a n y i m p o r tan t
a s p e c ts  ( te m p e r a tu r e  c o n tr o l ,  d e te c ti o n  a n d  a l ar m  s ys te m s ,
e l e c tr i c a l  c l a s s ifc ati o n ,  s e p ar ati o n  fr o m  i n c o m p ati b l e  m ate r i ‐

al s ,  c o m p ati b l e  m ate r i a l s  o f c o n s tr u c ti o n ,  fr e  s u p p r e s s i o n  an d
e x ti n g u i s h i n g s ys te m s ,  s p i l l  c o n tr o l ,  h an d l i n g  s p i l l s  an d
d i s p o s al ,  u s e  gu i d e l i n e s ,  e tc . )  th at ar e  c r i ti c al  fo r  th e  s afe  s to r ‐

ag e ,  h a n d l i n g ,  an d  u s e  o f th e  o r g an i c  p e r o x i d e s .  C o n tr o l  ar e a
u s e r s  wo u l d  r e q u i r e  fo l l o wi n g  a l l  ap p l i c ab l e  m ate r i a l -s p e c ifc
r e q u i r e m e n ts  i n  th e  c h a p te r  a n d  s o m e  s p e c ifc  s to r ag e  r e q u i r e ‐

m e n ts  o u tl i n e d  fo r  c o n tr o l  a r e as  i n  th e  i n d o o r  s to r a ge  s e c ti o n
b u t n o t e x te n s i ve  c o n s tr u c ti o n  r e q u i r e m e n ts  l i ke  i n c o m b u s ti b l e
wal l s  th at wo u l d  b e  r e q u i r e d  o f p r o te c ti o n  l e ve l  s to r a ge .

A.14.1 .2    F o r  i n fo r m a ti o n  o n  c o m b u s ti b l e ,  n o n c o m b u s ti b l e ,  o r
l i m i te d - c o m b u s ti b l e  c o n s tr u c ti o n ,  s e e  N F PA 2 2 0 .

•
N A.14.1 .3    O r g an i c  p e r o x i d e s  s h o u l d  b e  p r e ve n te d  fr o m  c o m i n g

i n to  c o n tac t wi th  i n c o m p ati b l e  b u i l d i n g  c o n s tr u c ti o n  m ate r i al s
( i . e . ,  ac tu al  p o r ti o n s  o f th e  b u i l d i n g ) .  I n c o m p ati b l e  m a te r i al s

c a n  r e s u l t i n  d e c o m p o s i ti o n  o f o r ga n i c  p e r o x i d e s ,  wh i c h  c a n
c a u s e  e x p l o s i o n  an d / o r  fr e .  I n  ge n e r a l ,  i n c o m p ati b l e  c o n s tr u c ‐
ti o n  m ate r i a l s  ar e  s te e l ,  c o p p e r,  b r as s ,  b r o n z e ,  i r o n ,  a n d  s o
fo r th .  Al l  s te e l  s h o u l d  b e  p r i m e d  an d  p ai n te d .

N A.14.2.3.1    To  p r e ve n t th e  s p r e ad  o f th e  fr e  a n d  s o i l  p o l l u ti o n ,
th e  l e aki n g  o r ga n i c  p e r o x i d e  an d  e x ti n gu i s h i n g  wa te r  s h o u l d

b e  d i r e c te d  to  a  c o n tai n m e n t s ys te m .  D i ffe r e n t o r g an i c  p e r o x ‐
i d e  s to r a ge  fac i l i ti e s  c an  b e  c o n n e c te d  to  th e  s am e  c o n ta i n m e n t
s ys te m .  T h e r e  s h o u l d  n o t b e  a n y o p e n i n g s  i n  th e  c o n ta i n m e n t

s ys te m  th a t ar e  o r  c an  b e  d i r e c tl y c o n n e c te d  to  a  s e we r  o r  to
th e  s u r fac e  wate r.  I n  c as e  o f i n c i d e n t,  i t i s  e x p e c te d  th e  fr e  i s
c o n tr o l l e d  q u i c kl y wi th  l i m i te d  b u r n i n g  o f o r g an i c  p e r o x i d e

a r e a.  I f th e  fr e  i s  u n c o n tr o l l ab l e ,  at s o m e  p o i n t o f ti m e  i t i s
e x p e c te d  th a t a  d e c i s i o n  wi l l  b e  m a d e  to  al l o w th e  c o n tr o l l e d
b u r n i n g  o f th e  o r g an i c  p e r o x i d e s  an d  p r e ve n t th e  fr e  fr o m

s p r e ad i n g to  o th e r  p r e m i s e s  wi th i n  th e  e s tab l i s h m e n t.  T h e
c o n tai n m e n t s ys te m  s h o u l d  b e  d e s i gn e d  s u c h  th at th e  d e p th  o f
th e  l a ye r  o f o r g an i c  p e r o x i d e  i s  n o t m o r e  th an  1 . 6  ft ( 0 . 5  m ) .

C o nfn e m e n t o f o r ga n i c  p e r o x i d e s  i n  c h a n n e l s ,  p i p e s ,  an d  p i ts
s h o u l d  b e  a vo i d e d  as  i t c a n  l e ad  to  vi o l e n t d e c o m p o s i ti o n  th at
c a n  r e s u l t i n  e x p l o s i o n  an d  fr e .

N A.14.2.5    O r g an i c  p e r o x i d e s ,  o n c e  i g n i te d ,  c a n  b u r n  r e l ati ve l y
fa s t.  I t c an  b e  ve r y d i ffc u l t to  c o n tr o l  a n  o r ga n i c  p e r o x i d e  fr e

d u e  to  th e  n a tu r e  o f d e c o m p o s i ti o n .  T h e  b e s t c h an c e  to  fg h t
an  o r ga n i c  p e r o x i d e  fr e  i s  i n  i ts  i n c i p i e n t s ta ge .  An  o r g an i c
p e r o x i d e  fr e  c a n  b e  e x ti n g u i s h e d  o r  c o n tr o l l e d  wi th  a l o t o f

wate r  p r o vi d e d  b y th e  s p r i n kl e r  s ys te m  an d  s u p p l e m e n te d  b y
th e  wa te r  h o s e  s tr e am s .  T h e  fr e  c an  a l s o  b e  e x ti n gu i s h e d  wi th
p o wd e r,  b u t r e i g n i ti o n  i s  l i ke l y d u e  to  th e  h i gh  te m p e r a tu r e .

B u r n i n g  o f o r g an i c  p e r o x i d e s  i s  o fte n  a c c o m p a n i e d  b y a l o t o f
s m o ke  d e ve l o p m e n t an d  d e c o m p o s i ti o n  i s  ac c o m p an i e d  b y th e
fo r m ati o n  o f a m i s t o r  fo g th at c a n  b e  to x i c  an d  fa m m a b l e .

Wh e r e  ap p r o ve d ,  s p r i n kl e r  s ys te m s  c an  b e  p r o vi d e d  wi th
a d d i ti o n al  r e m o te  val ve s  fo r  s ys te m  s h u to ff b y e m e r g e n c y

r e s p o n d e r s .  F i r e s  wi th  o r ga n i c  p e r o x i d e  fo r m u l ati o n s  c an  o ffe r
u n i q u e  c o n c e r n s  d u r i n g  a fr e  e ve n t i f th e  p r o d u c t te m p e r a tu r e
b e c o m e s  e l e vate d  e i th e r  d u e  to  th e  h e at r e l e as e  fr o m  b u r n i n g
o r  th e  a p p l i c a ti o n  o f war m  fr efg h ti n g wate r.  At th e  s a m e  ti m e ,

th e  r u n o ff c a n  e x c e e d  th e  c ap a c i ty o f th e  fr e wate r  c o l l e c ti o n

s ys te m  (fr e  d u r a ti o n  o f m o r e  th a n  2 0  m i n u te s ) ,  a n d  th e  r e s i d ‐
u al  p r o d u c t c an  b e  u n r e c o ve r a b l e  d u e  to  i n s tab i l i ty c a u s e d  b y

th e  h i g h  te m p e r a tu r e .  T h e  b e s t a p p r o a c h  m i g h t b e  to  l e t th e
fr e  b u r n  to  c o m p l e ti o n  wh i l e  p r o te c ti n g  s u r r o u n d i n g  s tr u c ‐
tu r e s  a n d  e q u i p m e n t.  U n d e r  th i s  s c e n ar i o ,  e m e r ge n c y r e s p o n d ‐

e r s  m i gh t n o t b e  ab l e  to  s afe l y ap p r o ac h  th e  fr e  s i te  to  c l o s e
th e  au to m ati c  s p r i n kl e r  s ys te m  val ve .  T h e r e fo r e ,  th e  d e s i gn
m i gh t b e n eft fr o m  th e  i n s ta l l a ti o n  o f a r e m o te  va l ve ,  s u c h  as  a

m o n i to r e d  p o s t i n d i c ato r  va l ve ,  th a t c an  b e  u s e d  to  s to p  th e
fo w o f s p r i n kl e r  wate r.

A.14.2.5.1    F i r e  p r o te c ti o n  s ys te m s  fo r  m ate r i a l  i n  c o n tai n e r s
o th e r  th a n  o r i g i n al  D O T  p a c ka gi n g,  i n c l u d i n g b u l k ta n ks ,  an d
m a te r i al s  i n  th e  u n p a c ka ge d  s tate  s h o u l d  b e  d e s i g n e d  b y d e s i g n
p r o fe s s i o n al s  fam i l i ar  wi th  th e  n a tu r e  o f th e  p r o d u c t u n d e r  fr e

c o n d i ti o n s .

A.14.2.5.4    D r y p i p e  a n d  d o u b l e -i n te r l o c k p r e ac ti o n  ( D I PA)
s p r i n kl e r  s ys te m s  ar e  n o t p e r m i tte d  fo r  p r o te c ti o n  o f b u i l d i n g s

o r  ar e a s  c o n ta i n i n g  C l a s s  I  th r o u g h  C l as s  I I I  o r g an i c  p e r o x i d e
fo r m u l a ti o n s ,  e x c e p t as  n o te d  i n  1 4 . 2 . 5 . 4 . 1 .  T h e s e  fo r m u l a ti o n s

ge n e r a l l y h ave  a  fa s t b u r n i n g r ate  an d  h i g h -h e at r e l e a s e  r ate ,
r e q u i r i n g  a q u i c k r e s p o n s e  an d  i m m e d i a te  d i s c h ar g e  o f wa te r
fr o m  th e  s p r i n kl e r s .  D r y p i p e  an d  D I PA s p r i n kl e r  s ys te m s

ge n e r a l l y r e s u l t i n  d e l aye d  d i s c h a r ge  o f wa te r  wh e n  s p r i n kl e r
a c ti va ti o n  o c c u r s .

N A.14.2.6    T h e  d e c o m p o s i ti o n  o f a n  o r g an i c  p e r o x i d e  r e l e as e s
h e a t,  wh i c h  i n c r e a s e s  i ts  te m p e r a tu r e  a n d  c o n s e q u e n tl y i ts
s p e e d  o f d e c o m p o s i ti o n .  I f th e  h e at g e n e r ate d  b y th e  d e c o m ‐

p o s i n g  o r ga n i c  p e r o x i d e  e x c e e d s  th e  c ap ab i l i ty to  e x p e l  h e at to
th e  s u r r o u n d i n g s ,  th e  r e ac ti o n  r ate  i s  l i ab l e  to  r u n  awa y wi th
th e  r i s k o f th e r m al  e x p l o s i o n .  T h e  i n te n s i ty o f th e  th e r m al

r u n away va r i e s  d e p e n d i n g  o n  th e  o r g an i c  p e r o x i d e ,  i ts  c o n c e n ‐
tr ati o n ,  a n d  e ve n tu al  c o nfn e m e n t.  I t c an  b e  a n  e x p l o s i o n  wi th
fam e  an d  e ffe c t o f b l as t o r  o f a  m o r e  o r  l e s s  r ap i d  e m i s s i o n  o f

ga s  wi th o u t fam e  n o r  s i gn ifc a n t i n c r e as e  o f p r e s s u r e .  D e c o m ‐
p o s i ti o n  o f a n  o r ga n i c  p e r o x i d e  d o e s  n o t n e c e s s ar i l y l e a d  to
s p o n tan e o u s  i g n i ti o n  o r  th e r m al  e x p l o s i o n .  I f th e  p a c ka gi n g o r

c o n tai n e r  i s  i m p e r m e ab l e  an d  n o t ve r y r e s i s tan t to  p r e s s u r e ,
th e  th e r m al  r u n awa y wi l l  b e  r e l a ti ve l y s l o w an d  wi th  l i ttl e  b l a s t‐
i n g e ffe c t.  F o r  th i s  r e a s o n ,  o r g an i c  p e r o x i d e s  ar e  p ac kag e d  i n

l i m i te d  we i g h t i n  c o n tai n e r s  o r  c a r to n s  th a t a r e  m e c h a n i c al l y
s tr o n g e n o u g h  to  h o l d  th e  o r g an i c  p e r o x i d e  b u t we ak e n o u gh
to  gi ve  awa y i n  c a s e  o f a  th e r m al  r u n a way.  To  p r e ve n t e x c e s s i ve

p r e s s u r e  r i s e  i n s i d e  s to r ag e  a r e a o r  b u i l d i n g  d u e  to  p r o l o n ge d
d e c o m p o s i ti o n  a n d  b u r s ti n g  o f p ac ka ge s ,  th e  s to r ag e  ar e a  o r
b u i l d i n g  s h o u l d  b e  p r o vi d e d  wi th  a p r e s s u r e  r e l i e f m e c h a n i s m .

A we a k wa l l ,  a ve n t,  o r  a l i gh t r o o f i n  th e  o r ga n i c  p e r o x i d e  s to r ‐
a ge  ar e a  o r  b u i l d i n g m ake s  i t p o s s i b l e  to  r e d u c e  th e  p r e s s u r e
d e ve l o p e d  b y th e  o r ga n i c  p e r o x i d e  d e c o m p o s i ti o n  d u e  to

d e c o m p o s i ti o n  o r  fr e  e x p o s u r e  an d  th e r e fo r e  i ts  c o n s e q u e n ‐
c e s .  T h e  e m e r g e n c y p r e s s u r e  r e l i e f ve n t c an  c o n s i s t o f a  d o o r
o p e n i n g  to  th e  o u ts i d e  ( n o t to  b e  l o c ke d )  — th a t i s ,  ftte d  wi th

a m ag n e ti c  o r  s p r i n g  c l o s u r e .  A h a tc h  o r  d o m e  c an  a l s o  b e  u s e d
a s  a n  e m e r g e n c y p r e s s u r e  r e l i e f ve n t.  I f th e  p a c ka gi n g o r
c o n tai n e r  i s  p r e s s u r e -r e s i s tan t,  th e  th e r m al  e x p l o s i o n  wi l l  b e

q u i c k wi th  g r e ate r  b l as t e ffe c t.  F o r  th i s  r e as o n ,  I B C s ,  s to r ag e
tan ks ,  a n d  d o s i n g  ve s s e l s  s h o u l d  b e  e q u i p p e d  wi th  a s i z e d  ve n t
o r  r e l i e f d e vi c e  ( s p r i n g -l o a d e d  o r  fr an g i b l e  typ e s  l i ke  r u p tu r e

d i s c s  o r  va l ve s )  i n  a c c o r d an c e  wi th  o r g an i c  p e r o x i d e  m an u fa c ‐
tu r e r ’ s  r e c o m m e n d ati o n s  to  p r e ve n t o ve r p r e s s u r i z ati o n  an d
e x p l o s i ve  r u p tu r e  d u e  to  d e c o m p o s i ti o n  o r  fr e  e x p o s u r e .
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O r g an i c  p e r o x i d e  fo r m u l a ti o n s  ar e  c l as s ife d  fo r  tr an s p o r ta‐
ti o n  fr o m  m o s t h az ar d o u s  to  l e as t h a z a r d o u s  b as e d  o n  th e i r
e x p l o s i ve  h az ar d .  T h e  s tr u c tu r e  an d  c o m p o s i ti o n  d e te r m i n e

th e  d e g r e e  o f h az ar d  o f e ac h  o r g an i c  p e r o x i d e  fo r m u l ati o n ,
wh i c h  i s  a s s e s s e d  b y fo l l o wi n g a  s e r i e s  o f te s ts  p e r  th e  U n i te d
N ati o n s  Recommendations on the Transport of Dangerous Goods,

Manual of Tests and Criteria,  F l o w C h a r t S c h e m e  fo r  O r g an i c
P e ro x i d e s  ( h ttp : / / www. u n e c e . o r g /fl e a d m i n / D AM / tr an s /
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1 7 3 . 1 2 8 ( e )  an d  s u b s e q u e n tl y as s i g n e d  a tr a n s p o r ttyp e  an d  a
U N  n u m b e r  ac c o r d i n g  to  Tab l e  A. 1 4 . 2 . 6 .  T h e  c l a s s ifc ati o n s
r a n ge  fr o m  Typ e  A,  wh i c h  ar e  c o n s i d e r e d  to o  h az ar d o u s  to

tr an s p o r t,  to  Typ e  G,  wh i c h  a r e  s a fe  e n o u g h  to  b e  n o t r e gu l ate d
as  a n  o r g an i c  p e r o x i d e .  T h e  e x p l o s i ve  h a z a r d  d e c r e as e s  fr o m

Typ e  A to  Typ e  G.

T h e  s to r ag e  c l as s ifc a ti o n  s ys te m  fo r  o r g an i c  p e r o x i d e s  i s
tr an s p o r t c l a s s ifc ati o n  an d  b u r n  r a te  d e p e n d e n t as  s h o wn  i n

Ta b l e  A. 1 4 . 1 . 1 .  As  s u c h ,  s to r ag e  ar e a s  o f o r ga n i c  p e r o x i d e
fo rm u l a ti o n s  wi th  h i gh e r  s to r ag e  c l a s s  r ati n g s  ( wi th  h i g h  e x p l o ‐
s i o n  h a z a r d  r ati n g  an d  h i g h  b u r n  r ate s )  ar e  r e c o m m e n d e d  to

h ave  a c e r tai n  e m e r g e n c y ve n t r e l i e f a r e a to  r e d u c e  th e  p r e s ‐
s u re  d e ve l o p e d  b y th e  o r g an i c  p e r o x i d e  d e c o m p o s i ti o n  d u e  to
d e c o m p o s i ti o n  o r  fr e  e x p o s u r e  an d  th e r e fo r e  i ts  c o n s e q u e n ‐

c e s .  S p e c ifc al l y,  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  th e
s to r ag e  o f C l a s s  I ,  C l a s s  I I A,  C l as s  I I B ,  an d  C l as s  I I I  o r g an i c
p e ro x i d e s  ar e  r e c o m m e n d e d  to  h a ve  a n  e m e r g e n c y ve n t ar e a

i n  ac c o r d an c e  wi th  th e  o r g an i c  p e r o x i d e  m a n u fac tu r e r ’ s
r e c o m m e n d ati o n .  I n  ad d i ti o n ,  th e  fo l l o wi n g  c o n s i d e r ati o n s  ar e
r e c o m m e n d e d  i n  d e s i g n i n g  th e  e m e r ge n c y ve n t a r e a:

( 1 ) T h e  s to r a ge  b u i l d i n gs ,  o r  p o r ti o n s  th e r e o f,  s h o u l d  b e  ab l e
to  wi th s ta n d  a p o s i ti ve  s tati c  i n te r n al  p r e s s u r e  th a t i s
h i gh e r  th an  th e  o p e n i n g p r e s s u r e  o f th e  e m e r g e n c y p r e s ‐

s u r e  r e l i e f ve n t.
( 2 ) T h e  e m e r g e n c y p r e s s u r e  r e l i e f ve n t s u r fac e s  d e s i g n e d  to

r e l e as e  fr o m  th e  e x te r i o r  wa l l s  o r  r o o fs  s h o u l d  c o n s i s t o f
l i g h twe i g h t b u i l d i n g  m a te r i al s .

( 3 ) T h e  e m e r g e n c y p r e s s u r e  r e l i e f ve n t s h o u l d  b e  i n  th e  r o o f
o r  an  e x te r i o r  wal l  fo r  th e  p r o te c te d  s to r ag e  r o o m .

( 4 ) T h e  e m e r g e n c y p r e s s u r e  r e l i e f ve n t s h o u l d  b e  ke p t c l e ar
o f th e  s to r a ge  b y a t l e a s t 1 . 6  ft ( 0 . 5  m ) .

( 5 ) Wi th i n  2 0  ft ( 6 . 1  m )  fr o m  th e  e m e r g e n c y p r e s s u r e  r e l i e f
ve n t th e r e  s h o u l d  b e  n o  s tr u c tu r e s  o r  o b s tac l e s  i n c l u d i n g
tr e e s ,  b u s h e s ,  a n d  s o  fo r th .  S m o ki n g an d  o p e n  fam e s

s h o u l d  b e  p r o h i b i te d  i n  th i s  z o n e .

Al te r n a ti ve l y,  an  e m e r g e n c y p r e s s u r e  r e l i e f ve n t a r e a c a n  b e
p r o vi d e d  i n  a c c o r d a n c e  wi th  N F PA 6 8  o r  an  e q u i val e n t s tan d ‐

a r d .

O r g an i c  p e r o x i d e  am b i e n t s to r a ge  b u i l d i n g d e s i g n s  wi th  th e
r o o f an d  a  wal l  as  an  e m e r g e n c y ve n t ar e  i l l u s tr a te d  i n  F i gu r e

A. 1 4 . 2 . 6 ( a )  an d  F i gu r e  A. 1 4 . 2 . 6 ( b ) ,  r e s p e c ti ve l y.

N A. 1 4 . 2 . 7 . 1 . 1    L i q u efe d  g as  i n j e c ti o n  s ys te m s  c an  b e  u s e d  as  a n
al te r n ate  m e th o d  o f te m p e r atu r e  c o n tr o l  fo r  o r g an i c  p e r o x i d e s

i n  ad d i ti o n  to  r e d u n d a n t r e fr i g e r ati o n  s ys te m s .  T h e  u s e  o f s u c h
s ys te m s ,  h o we ve r,  r e q u i r e s  ve r y s tr i c t tr a i n i n g  an d  s a fe ty m e a s ‐
u r e s  to  e l i m i n ate  a n y r i s k o f ac c i d e n ta l  as p h yx i ati o n  o f th e

p e rs o n n e l  p o s s i b l y e n te r i n g  th e  s to r a ge .

N A. 1 4 . 2 . 8    Te m p e r a tu r e  c o n tr o l  i s  ve r y i m p o r ta n t fo r  o r g an i c
p e ro x i d e s  to  p r e ve n t r u n away d e c o m p o s i ti o n s ,  e vo l u ti o n  o f

ga s e s  an d  m i s ts  ( th a t c an  l e ad  to  vap o r  p h as e  e x p l o s i o n s ) ,  a u to ‐
i g n i ti o n ,  o r  l o s s  o f p r o d u c t q u al i ty.  T h e  m an u fac tu r e r ' s  r e c o m ‐

m e n d e d  te m p e r atu r e  r a n ge  fo r  s to r ag e  s h o u l d  b e  r i g o r o u s l y
fo l l o we d .

N A. 1 4 . 2 . 1 0 . 6    O r g an i c  p e r o x i d e  s to r ag e  s h o u l d  o n l y h ave  c l o s e d
c o n tai n e r s ,  wh i c h  wo u l d  b e  c l as s ife d  as  a C l a s s  I ,  D i vi s i o n  2
l o c ati o n  a s  d efn e d  i n  Ar ti c l e  5 0 0  o f NFPA 70.  O r ga n i c  p e r o x ‐

i d e s  o r  th e  d e c o m p o s i ti o n  p r o d u c ts  a r e  c o nfn e d  i n  th e  c l o s e d
c o n tai n e r s  fr o m  wh i c h  th e y c an  e s c ap e  o n l y i n  c a s e  o f ac c i d e n ‐
ta l  r u p tu r e  o r  b r e akd o wn  o f c o n tai n e r s  o r  i n  c as e  o f l o s s  o f

te m p e r a tu r e  c o n tr o l  d u e  to  e q u i p m e n t fa i l u r e  o r  d u e  to
d e c o m p o s i ti o n  a s  a  r e s u l t o f c o n tam i n ati o n .

N Tab l e  A. 1 4 . 2 . 6  U N  Tran s p o r t C l as s ifc ati o n  o f O rgan i c
P e ro x i d e s

  U N  N u m b e r

O rgan i c
P e ro xi d e

Tran s p o r t

C l as s ifc ati o n a

M axi m u m

C o n tai n e r S i z e b

Am b i e n t
Te m p e ratu re

O rgan i c

P e ro xi d e s c  

Te m p e rature
C o n tro l l e d

O rgan i c

P e ro x i d e s c

L i q u i d S o l i d  L i q u i d S o l i d

Typ e  A F o r b i d d e n Tr a n s p o r ta ti o n  o f th e s e  fo r m u l ati o n s  
i s  fo r b i d d e n .

Typ e  B 2 5  kg  ( 5 5  l b ) 3 1 0 1 3 1 0 2 3 1 1 1 3 1 1 2
Typ e  C 5 0  k g  ( 1 1 0  l b ) 3 1 0 3 3 1 0 4 3 1 1 3 3 1 1 4

Typ e  D 5 0  k g  ( 1 1 0  l b ) 3 1 0 5 3 1 0 6 3 1 1 5 3 1 1 6
Typ e  E 4 0 0  kg  ( 8 8 2  l b ) /

4 5 0  L  ( 1 1 9  g a l )
3 1 0 7 3 1 0 8 3 1 1 7 3 1 1 8

Typ e  F I B C s / ta n ks 3 1 0 9 3 1 1 0 3 1 1 9 3 1 2 0
Typ e  G U n r e s tr i c te d F o r m u l a ti o n s  a r e  n o t r e g u l a te d  a s  

o r g a n i c  p e r o x i d e s .
a T h e  o r g a n i c  p e r o x i d e  tr a n s p o r t c l a s s ifc a ti o n  i s  d e te r m i n e d  a s

o u tl i n e d  i n  U N  Recommendations on the Transport of Dangerous Goods —

Model Regulations.  S e c ti o n  2 . 5 . 3 . 3  g i ve s  th e  p r i n c i p l e s  fo r  c l a s s ifc a ti o n
o f o r g a n i c  p e r o x i d e s  fo r  tr an s p o r tati o n .  F i g u r e  2 . 5 . 1  g i ve s  th e  l o g i c  tr e e
fo r  c l a s s ifc ati o n ,  wh i c h  i s  r e l i a n t o n  te s ti n g  o u tl i n e d  i n  th e  Manual of

Tests and Criteria,  P a r t I I .  T h e  tr an s p o r tati o n  typ e  i s  fo u n d  i n  S e c ti o n  1 4
( Tr a n s p o r t I n fo r m a ti o n )  o f th e  m a n u fac tu r e r ’ s  s a fe ty d a ta  s h e e t.  T h e
typ e  a n d  fo r m  ( l i q u i d  o r  s o l i d )  c a n  b e  d e d u c e d  fr o m  th e  U N  n u m b e r,
as  we l l .

b  T h e  m a x i m u m  c o n ta i n e r  s i z e  i n d i c a te d  i s  a tr a n s p o r ta ti o n -r e l a te d
l i m i t.  T h e  l i m i t fo r  e a c h  typ e  i s  s h o wn  a s  p a r t o f F i g u r e  2 . 5 . 1  o f th e  U N
Recommendations on the Transport of Dangerous Goods — Model Regulations.
c  Te m p e r a tu r e  c o n tr o l  r e q u i r e m e n ts  fo r  tr an s p o r tati o n  ar e  d e te r m i n e d
as  i n d i c a te d  i n  S e c ti o n  2 . 5 . 3 . 4  o f th e  U N  Recommendations on the

Transport of Dangerous Goods — Model Regulations.  T h i s  i s  d e p e n d e n t o n
th e  s e l f-a c c e l e r a ti n g  d e c o m p o s i ti o n  te m p e r a tu r e  ( S AD T ) ,  wh i c h  i s
d e te r m i n e d  b y va r i o u s  m e th o d s  fo u n d  i n  th e  U N  Recommendations on the

Transport of Dangerous Goods,  Manual of Tests and Criteria,  P ar t I I ,
S e c ti o n  2 8 .  T h e  n e e d  fo r  te m p e r atu r e  c o n tr o l  c a n  b e  d e d u c e d  fr o m
th e  U N  n u m b e r,  wh i c h  i s  i n d i c a te d  i n  S e c ti o n  1 4  ( Tr a n s p o r ta ti o n
I n fo r m ati o n )  o f th e  m an u fa c tu r e r ’ s  s a fe ty d a ta  s h e e t.  U N  n u m b e r s
3 1 1 1  to  3 1 2 0  r e q u i r e  te m p e r a tu r e  c o n tr o l  d u r i n g  tr a n s p o r ta ti o n  a n d
U N  n u m b e r s  3 1 0 1  to  3 1 1 0  d o  n o t.  I n  a d d i ti o n  to  th e  s a fe ty r e l e va n t
te m p e r a tu r e  c o n tr o l  i n d i c a ti o n  fr o m  th e  U N  n u m b e r,  s u p p l i e r s  c a n
al s o  i n d i c a te  a  q u a l i ty/ s h e l f- l i fe -r e l a te d  s to r ag e  te m p e r a tu r e  l i m i t th a t
i s  n o t m a n d a to r y fo r  s afe ty i n  s to r a g e .



AN N E X  A 4 0 0 - 1 3 5

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

Floorplan:

1  S p r i n kl e r  h e a d

2  P a l l e t  w i t h  p a c ka g e s

3  G u t t e r /b a s i n  s y s t e m

4  F i r e - r e s i s t a n t  wa l l

5  G u t t e r  s y s t e m  t o  o u t s i d e  b a s i n

6  D o o r s

7  Te m p e r a t u r e  i n d i c a t o r

8  G u t t e r  s y s t e m  t o  o u t s i d e  g u t t e r

Front:

1  P l a c a r d i n g

2  Te m p e r a t u r e  i n d i c a t o r

3  D o o r s

4  P o r t a b l e  f i r e  e x t i n g u i s h e r

5  L o c ks

Cross-section:

1  G u t t e r /b a s i n  s y s t e m

2  P a l l e t  w i t h  p a c ka g e s

3  Ve n t i l a t i o n  o p e n i n g  w i t h  g r a t i n g s

4  Te m p e r a t u r e  s e n s o r

5  S p r i n kl e r  h e a d

6  M e l t i n g  b u l b

7  S t e e l  b e a m

8  L o o s e l y  c o n s t r u c t e d  r o o f

 ( e m e r g e n c y  ve n t )

9  S l o p e d  f l o o r
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N FI G U RE  A. 1 4 . 2 . 6 ( a)   S to r age  B ui l d i n g D e s i gn  Wi th  th e  Ro o f as  an  E m e rge n c y Ve n t.
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Floorplan:

1  S p r i n kl e r  h e a d

2  P a l l e t  w i t h  p a c ka g e s

3  G u t t e r /b a s i n  s y s t e m

4  F i r e - r e s i s t a n t  wa l l

5  Te m p e r a t u r e  i n d i c a t o r

6  D o o r s

Front:

1  P l a c a r d i n g

2  Te m p e r a t u r e  i n d i c a t o r

3  D o o r s

4  P o r t a b l e  f i r e  e x t i n g u i s h e r

5  L o c ks

6  Ve n t i n g  p a n e l

Cross-section:

1  G u t t e r /b a s i n  s y s t e m

2  P a l l e t  w i t h  p a c ka g e s

3  Ve n t i l a t i o n  o p e n i n g  w i t h  g r a t i n g s

4  Te m p e r a t u r e  s e n s o r

5  S p r i n kl e r  h e a d

6  M e l t i n g  b u l b

7  L o w e r  p a r t  o f  d o u b l e  r o o f

8  U p p e r  p a r t  o f  d o u b l e  r o o f,

 r i g i d  c o n s t r u c t e d

9  S l o p e d  f l o o r
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N FI G U RE  A. 1 4 . 2 . 6 ( b )   S to rage  B u i l d i n g D e s i gn  Wi th  a Ve n ti n g P an e l  Ab o ve  th e  D o o rs .



AN N E X  A 400-137

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

N A.14.2.10.7    T h e  s to r ag e  ar e a  s h o u l d  a l wa ys  b e  ke p t c l e a n .
Ac c u m u l ati o n  o f c o m b u s ti b l e  wa s te  l i ke  l i tte r,  r ag s ,  p al l e t
p i e c e s ,  p ap e r,  a n d  p l as ti c  s h o u l d  b e  p r o h i b i te d .

A.14.2.10.8.1    O r g a n i c  p e r o x i d e  s p i l l  s h o u l d  b e  a tte n d e d  to
i m m e d i a te l y to  avo i d  th e  r i s ks  o f c h e m i c a l  r e ac ti o n s  th a t c an

r e s u l t i n  fr e  an d / o r  e x p l o s i o n ,  a s  we l l  as  th e  p o s s i b l e  c o n tam i ‐
n ati o n  o f s o i l  an d / o r  wa te r.  C o n ta c t yo u r  o r g an i c  p e r o x i d e
m a n u fac tu r e r  p r i o r  to  a c ti n g,  i f th e r e  a r e  a n y q u e s ti o n s  r e ga r d ‐

i n g  s a fe ty i s s u e s .  T h e  m e th o d  o f d i s p o s al  c a n  var y d e p e n d i n g
o n  th e  s p e c ifc  fo r m u l a ti o n  an d  m ate r i al s  wi th  wh i c h  th e y
m i gh t h ave  b e e n  c o n tam i n a te d .  C o n ta c t th e  o r ga n i c  p e r o x i d e

m a n u fac tu r e r  p r i o r  to  a c ti n g a n d  r e fe r  to  th e  m an u fa c tu r e r  o r
th e  s u p p l i e r  o f th e  s p e c ifc  fo r m u l ati o n  fo r  a d vi c e  i f th e r e  a r e
a n y q u e s ti o n s  r e ga r d i n g  s afe ty i s s u e s .

S p i l l e d  l i q u i d  o r ga n i c  p e r o x i d e  fo r m u l ati o n s  s h o u l d  b e
atte n d e d  to  i m m e d i ate l y b y a  c o m p e te n t i n d i vi d u a l  b y s p r e ad ‐

i n g o r ga n i c  p e r o x i d e  m an u fa c tu r e r  r e c o m m e n d e d  i n e r t
a b s o r b e n t m ate r i a l  d i r e c tl y o n  th e  s p i l l .  T h e  i n e r t a b s o r b e n t

m a te r i al  s h o u l d  b e  c o l l e c te d  u s i n g n o n s p ar ki n g  to o l s  an d
p l a c e d  i n  p o l ye th yl e n e  b ag s  fo r  d i s p o s a l ,  e n s u r i n g n o  r e s i d u al
m a te r i al  r e m ai n s  o u ts i d e  o f th e  b ag  b e fo r e  i t i s  p l ac e d  i n  a

l o o s e l y c o nfn e d  p l a s ti c  c o n tai n e r.  T h e  d i s p o s al  o f s p i l l e d  m a te ‐
r i al s  s h o u l d  n o t b e  c o m b i n e d  wi th  an y o r d i n a r y tr a s h .  D i s p o s e

o f th e  wa s te  m ate r i al  i m m e d i a te l y ac c o r d i n g to  a p p l i c ab l e  r e g u ‐
l ati o n s  u s i n g  an  ap p r o ve d  d i s p o s al  c o m p a n y.  I f th e  was te  m a te ‐
r i al  c an n o t b e  d i s p o s e d  o f i m m e d i a te l y an d  n e e d s  to  b e  s to r e d

fo r  a  p e r i o d  o f ti m e  at th e  s i te ,  th e  wa s te  c o n tai n e r  s h o u l d  b e
a p p r o p r i a te l y l ab e l l e d  a n d  s to r e d  i n  a d e d i c a te d  ar e a ,  awa y
fr o m  th e  o r ga n i c  p e r o x i d e  s to r a ge  ar e a .  T h e  r e c o ve r e d  m a te ‐

r i al  m u s t b e  s to r e d  i n  ac c o r d an c e  wi th  th e  te m p e r atu r e  c o n tr o l
r e q u i r e m e n ts  o f th e  o r g an i c  p e r o x i d e  fo r m u l a ti o n  i n  o r d e r  to
a vo i d  a th e r m a l  d e c o m p o s i ti o n .

O n c e  th e  i n e r t m ate r i a l  h as  b e e n  c o l l e c te d  fr o m  th e  fo o r,
th e  s p i l l  ar e a  s h o u l d  b e  wa s h e d  d o wn  wi th  s u r fa c tan t a n d  wate r

to  r e m o ve  a n y tr a c e s  o f o r ga n i c  p e r o x i d e  an d  al l o we d  fo r  s u ff‐
c i e n t ve n ti l ati o n  to  ai d  i n  th e  r e m o val  o f fu m e s  th at m i g h t b e
p r e s e n t.

S p i l l e d  m a te r i al  s h o u l d  n o t b e  r e tu r n e d  to  th e  o r i gi n al
c o n tai n e r  o r  th e  s to r a ge  a r e a.

I t i s  a l s o  r e c o m m e n d e d  th a t s p i l l  ki ts  b e  avai l ab l e  i n  al l  ar e a s
i n  wh i c h  o r ga n i c  p e r o x i d e  fo r m u l a ti o n s  a r e  s to r e d  an d  u s e d .

T h e  s p i l l  ki t s h o u l d  b e  c o m p r i s e d  o f o r g an i c  p e r o x i d e  m a n u ‐
fac tu r e r  r e c o m m e n d e d  i n e r t a b s o r b e n ts ,  n o n s p ar ki n g  c l e an - u p

to o l s ,  p l a s ti c  b a gs ,  c l o s e a b l e  p l a s ti c  c o n ta i n e r s ,  h a z a r d o u s  m a te ‐
r i al  l ab e l s ,  an d  a s o u r c e  o f wate r.  I n e r t ab s o r b e n t m a te r i al s  a r e ,
b u t n o t l i m i te d  to ,  s o d i u m  b i c ar b o n ate  a n d  s a n d .  M a te r i al s

s u c h  a s  ve r m i c u l i te ,  s awd u s t,  p e a t m o s s ,  a n d  ki tty l i tte r  o r  o th e r
a b s o r b e n t c l ay g r an u l e s  s h o u l d  n o t b e  u s e d .  Re fe r  to  p l as ti c s i n ‐
d u s tr y. o r g / o p p s d  fo r  l i n ks  to  d i s p o s a l  c o m p an i e s  an d  th e

l i q u i d  o r g an i c  p e r o x i d e  d i s p o s al  gu i d e .

N A.14.2.10.8.2    Re fe r  to  p l as ti c s i n d u s tr y. o r g / o p p s d  fo r  l i n ks  to
d i s p o s a l  c o m p an i e s  an d  th e  s o l i d  an d  l i q u i d  o r ga n i c  p e r o x i d e

d i s p o s al  gu i d e s .

N A.14.2.10.9    T h e  r e q u i r e m e n t o f c o m p a ti b l e  m a te r i al s  o f
c o n s tr u c ti o n  i s  ve r y i m p o r ta n t a s  i n c o m p ati b l e  m a te r i al s  c an
r e s u l t i n  d e c o m p o s i ti o n  o f o r ga n i c  p e r o x i d e s ,  wh i c h  c an  c au s e

e x p l o s i o n  an d / o r  fr e .  I n  g e n e r al ,  p r e fe r r e d  m ate r i a l s  o f
c o n s tr u c ti o n  ar e  3 0 4  o r  3 1 6  s ta i n l e s s  s te e l  ( 3 1 6  p r e fe r r e d )  o r
p o l ye th yl e n e .  D o  N O T  u s e  c o p p e r,  b r as s ,  o r  i r o n .  P o l yte tr a‐
fu o r o e th yl e n e  ( P T F E )  i s  p r e fe r r e d  m a te r i al  fo r  d i a p h r a gm s ,

we tte d  s e al s ,  an d  o - r i n g s  i n  e q u i p m e n t th a t wi l l  c o m e  i n  c o n tac t
wi th  th e  o r g an i c  p e r o x i d e  fo r m u l ati o n .  C o n tac t th e  o r g an i c
p e r o x i d e  m an u fac tu r e r  fo r  r e c o m m e n d ati o n s .

N A.14.2.10.10.2    Te m p e r a tu r e  c o n tr o l  i s  ve r y i m p o r tan t fo r
o r g an i c  p e r o x i d e s  to  p r e ve n t r u n awa y d e c o m p o s i ti o n s ,  e vo l u ‐

ti o n  o f g as e s  a n d  m i s ts  ( th at c an  l e ad  to  va p o r  p h as e  e x p l o ‐
s i o n s ) ,  au to i g n i ti o n ,  o r  l o s s  o f p r o d u c t q u a l i ty.  A s e l f-
a c c e l e r ati n g  d e c o m p o s i ti o n  o c c u r s  wh e n  th e  r ate  o f p e r o x i d e

d e c o m p o s i ti o n  i s  s u ffc i e n t to  g e n e r ate  h e at at a fas te r  r ate
th an  i t c a n  b e  d i s s i p ate d  to  th e  e n vi r o n m e n t.  Te m p e r a tu r e  i s
th e  m a i n  fa c to r  i n  th e  r a te  o f d e c o m p o s i ti o n .  T h e  l o we s t

te m p e r a tu r e  a t wh i c h  a p a c ka ge d  o r g an i c  p e r o x i d e  wi l l
u n d e r g o  a s e l f-ac c e l e r a ti n g d e c o m p o s i ti o n  wi th i n  a we e k i s
d efn e d  as  th e  s e l f-ac c e l e r a ti n g d e c o m p o s i ti o n  te m p e r atu r e

( S AD T ) .  T h e  S AD T  i s  an  i m p o r ta n t c o n s i d e r a ti o n  i n  th e
p r o p e r  s to r ag e  o f o r ga n i c  p e r o x i d e s .  F o r  th i s  r e as o n ,  th e  m a n u ‐
fac tu r e r ' s  r e c o m m e n d e d  te m p e r atu r e  r a n ge  [ th e  m ax i m u m  ( T s

m ax )  a n d  s o m e ti m e s  m i n i m u m  ( T s  m i n ) ]  fo r  s to r ag e  s h o u l d  b e
r i go r o u s l y fo l l o we d .  A r e fr i ge r a te d  o rg an i c  p e r o x i d e  fo r m u l a‐
ti o n  s h o u l d  n e ve r  b e  al l o we d  to  b e  l e ft i n  a  r e c e i vi n g a r e a fo r

an y e x te n d e d  p e r i o d .  I t i s  c r i ti c al  th at a l l  p e r s o n n e l  i n vo l ve d  i n
th e  p r o c e s s  o f r e c e i vi n g ,  h a n d l i n g,  a n d  s to r i n g  th e  o r g an i c
p e r o x i d e  fo r m u l ati o n  b e  fam i l i a r  wi th  i ts  p r o p e r ti e s  a n d  s to r ‐

ag e  te m p e r a tu r e  r e q u i r e m e n ts .  T h e  u s e r  s h o u l d  a l s o  b e  fa m i l ‐
i ar  wi th  th e  c o n tr o l  a n d  e m e r g e n c y te m p e r atu r e  ( T c  an d  T e )  o f
a n  o r g an i c  p e r o x i d e .  T c ,  th e  c o n tr o l  te m p e r atu r e ,  i s  th e  m ax i ‐
m u m  te m p e r a tu r e  at wh i c h  th e  o r g an i c  p e r o x i d e  c an  b e  s a fe l y
tr an s p o r te d .  T c  i s  d e r i ve d  fr o m  S AD T.  T c  i s  n o t r e q u i r e d  i f th e
S AD T  i s  g r e ate r  th a n  5 0 ° C  ( 1 2 2 ° F ) .  T e  i s  th e  e m e r g e n c y

te m p e r a tu r e  a n d  i s  al s o  d e r i ve d  fr o m  th e  S AD T.  T e  i s  th e
te m p e r a tu r e  at wh i c h  e m e r g e n c y p r o c e d u r e s  m u s t b e  i m p l e ‐

m e n te d .  T e  i s  h i g h e r  th an  T c  b u t b e l o w th e  S AD T.  T c  c an  b e
e x c e e d e d  i f m ai n te n a n c e  i s  n e c e s s a r y o r  u n ti l  al te r n a ti ve  c o o l ‐
i n g ( e . g . ,  d r y i c e  o r  we t i c e )  i s  avai l ab l e .  H o we ve r,  i f th e  T e  i s
r e a c h e d ,  i m m e d i a te  s te p s  m u s t b e  take n  to  r e m o ve  th e  p e r s o n ‐

n e l  fr o m  th e  ar e a  an d  i f p o s s i b l e ,  s afe l y c o o l  d o wn  th e  o r g an i c
p e r o x i d e s .  D i s p o s e  o f th e  o r ga n i c  p e r o x i d e s  i f n e c e s s a r y.  O fte n ,
T s  m ax  i s  l o we r  th an  th e  T c ,  n o t fo r  s afe ty b u t fo r  q u a l i ty r e as o n ;

th e  l o we r  te m p e r a tu r e  wi l l  m i n i m i z e  th e  ac ti ve  o x yg e n  l o s s  an d
d e c o m p o s i ti o n  p r o d u c ts  fo r m a ti o n  d u e  to  g r ad u al  d e c o m p o s i ‐
ti o n .  T s  m i n  m u s t b e  fo l l o we d  fo r  s o m e  o r g an i c  p e r o x i d e s  wh e n

th e y m u s t b e  s to r e d  ab o ve  a c e r tai n  m i n i m u m  te m p e r a tu r e  a s
tu r b i d i ty,  p h a s e  s e p ar a ti o n ,  c r ys tal  d e p o s i ts  o r  s o l i d ifc a ti o n  c an
o c c u r  i f s to r e d  b e l o w th at te m p e r atu r e .  T h e  m o s t s e r i o u s  s i tu a‐
ti o n  i s  i f th e  o r ga n i c  p e r o x i d e  i s  s e p a r ate d  fr o m  th e  d i l u e n t
d u e  to  p h a s e  s e p a r ati o n  wh i l e  fr o z e n .  T h e s e  c r i ti c al  te m p e r a‐
tu r e s  fo r  e a c h  o r g an i c  p e r o x i d e  c an  b e  fo u n d  o n  th e  p ac ka ge
l ab e l  an d  i n  th e  c o r r e s p o n d i n g  te c h n i c al  l i te r atu r e  o r  s a fe ty
d ata s h e e t ( S D S ) .  I f m o r e  th an  o n e  p r o d u c t i s  s to r e d  i n  a s to r ‐
a ge ,  th e  h i g h e s t T s  m i n ,  th e  l o we s t T s  m ax ,  T c ,  a n d  T e  s h al l  ap p l y.
P l e a s e  c o n s u l t th e  m an u fac tu r e r  o f th e  o r g an i c  p e r o x i d e s  fo r
r e c o m m e n d ati o n s  i n  s u c h  c as e s .

N A.14.2.10.14    T h e  s i g n s  o f o r g an i c  p e r o x i d e  d e c o m p o s i ti o n
m u s t b e  kn o wn  to  a l l  p e r s o n n e l  th a t h a n d l e  o r ga n i c  p e r o x i d e s .

I n  a n  i n d i vi d u al  c o n tai n e r,  i t i s  th e  b u b b l i n g,  fo a m i n g ,  ve n ti n g ,
s m o ke ,  an d  fr e ,  i n  i n c r e as i n g o r d e r  o f s e ve r i ty,  th at c o nfr m

d e c o m p o s i ti o n  o f an  o r g an i c  p e r o x i d e .  I f a s i g n  o f d e c o m p o s i ‐
ti o n  i s  o b s e r ve d ,  th e  p e r s o n n e l  p r e s e n t m u s t i m m e d i a te l y m o ve
a way an d  e va c u ate  th e  b u i l d i n g,  a l e r t o th e r  p e r s o n n e l  a t th e

s i te  b y tr i g g e r i n g  th e  al ar m  an d  i m p l e m e n t th e  e m e r ge n c y
a c ti o n s .  S i m i l a r l y,  i f a r ap i d  r i s e  i n  te m p e r a tu r e ,  fre ,  o r  s m o ke
i s  o b s e r ve d  fr o m  o u ts i d e  th e  s to r ag e  b u i l d i n g ,  i t i s  e s s e n ti al  n o t
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to  e n te r  th e  s to r ag e  b u t to  tr i g g e r  th e  al ar m  an d  i m p l e m e n t
th e  e m e r g e n c y ac ti o n s .  Al ways ,  c h e c k th e  a c tu al  s to r ag e
te m p e r a tu r e  o f th e  o r ga n i c  p e r o x i d e  s to r a ge  p r i o r  to  e n te r i n g
th e  b u i l d i n g.

N A.14.2.10.15    E m e r ge n c y s i tu ati o n s  th at s h al l  b e  c o n s i d e r e d
ar e  th e  s e l f- ac c e l e r ati n g  d e c o m p o s i ti o n  o f th e  o r ga n i c  p e r o x i d e
an d  th e  s i tu ati o n  wh e r e  th e  ve s s e l  o r  c o n tai n e r  i s  s u r r o u n d e d
b y fr e .  T h e  e m e r ge n c y r e l i e f d e vi c e ( s )  c an  b e  o f th e  s p r i n g
l o ad e d  o r  fr an g i b l e  typ e s  d e s i g n e d  to  r e l i e ve  al l  th e  d e c o m p o s i ‐
ti o n  p r o d u c ts  an d  vap o r s  e vo l ve d  d u r i n g  an  e m e r g e n c y o f
d e c o m p o s i ti o n  o r  fr e  e x p o s u r e .  Ve n t s i z i n g fo r  o r ga n i c  p e r o x ‐
i d e s  c a n  b e  ac c o m p l i s h e d  b y s e ve r a l  m e th o d s  i n c l u d i n g  D e s i g n
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  ( D I E RS ) ,  U N  Recommen‐
dations on the Transport of Dangerous Goods,  Manual of Tests and
Criteria,  Ap p e n d i x  5  ( h ttp s : / / www. u n e c e . o r g /fl e ad m i n / D AM /
tr a n s / d a n ge r / S T _S G_AC . 1 0 _1 1 _Re v6 _E _WE B _-
Wi th _c o r r e c ti o n s _fr o m _C o r r. 1 . p d f) ,  a n d  th e  O P P S D / P L AS ‐
T I C S  M e th o d o l o gy ( h ttp s : / / www. p l a s ti c s i n d u s tr y. o r g / s u p p l y-
c h a i n / m a te r i al -s u p p l i e r s / o r ga n i c -p e r o x i d e -p r o d u c e r s - s a fe ty-
d i vi s i o n - o p p s d ) .  T h e  D I E RS  ve n t s i z i n g m e th o d  i s  b a s e d  o n
d ata o b tai n e d  fr o m  s m al l -s c al e  a d i ab ati c  c a l o r i m e tr y wh i l e  th e
U N  an d  O P P S D  m e th o d s  te s t th e  ve n ti n g  o f th e  o r g an i c  p e r o x ‐
i d e  o n  l a r ge r  s c al e  ( ~ 1 0  L ) .

N A.14.2.11    U s e  o f a p o r ta b l e  fr e  e x ti n gu i s h e r  i n  s to r ag e  ar e a s
s h o u l d  b e  u n d e r take n  o n l y b y th o s e  h a vi n g p r o p e r  tr ai n i n g
an d  a c l e a r  u n d e r s tan d i n g  o f th e  s to r ag e  c o n d i ti o n s  a n d  th e
c h a r ac te r i s ti c s  o f fr e s  i n vo l vi n g  o r g an i c  p e r o x i d e s .  I n d u s tr y
gu i d a n c e  r e c o m m e n d s  p o r tab l e  fr e  e x ti n g u i s h e r s  b e  p r e s e n t
i n  th e  s to r a ge ,  u s e  an d  h a n d l i n g a r e as  fo r  o r g an i c  p e r o x i d e s .
T h e  p r i n c i p l e  m e th o d  o f fr efg h ti n g s h o u l d  r e l y o n  a u to m a ti c
m e th o d s .  P o r tab l e  fr e  e x ti n g u i s h e r s  c an  b e  u s e fu l  to  e x ti n ‐
gu i s h  s m al l  c o i n c i d e n t fr e s  o r  th o s e  wi th  o r g an i c  p e r o x i d e s
o n l y d u r i n g  th e  i n c i p i e n t p e r i o d s  o r  c a n  b e  u s e fu l  to  as s i s t
d u r i n g e m e r g e n c y e s c ap e .  S e l e c ti o n  o f typ e ,  l o c ati o n ,  an d  s i z e
o f p o r tab l e  u n i ts  s h o u l d  b e  u n d e r take n  wi th  c ar e fu l  c o n s i d e r a‐
ti o n  o f th e s e  g o al s .

A.14.3.2    T h e  c l a s s ifc ati o n  s ys te m  d e s c r i b e d  i n  S e c ti o n  4 . 1  i s
u s e d  o n l y to  d e te r m i n e  th e  s to r ag e  r e q u i r e m e n ts  e s tab l i s h e d  b y
th i s  c o d e .  I t i s  n o t m e an t to  b e  a s u b s ti tu te  fo r  th e  h a z a r d  i d e n ‐
tifc a ti o n  s ys te m  e s ta b l i s h e d  b y N F PA 7 0 4 .  S i n c e  th e  h az ar d
c h a r ac te r i s ti c s  o f o r g an i c  p e r o x i d e  fo r m u l a ti o n s  var y wi d e l y
d e p e n d i n g  o n  th e  typ e  o f o r ga n i c  p e r o x i d e ,  th e  d i l u e n t,  an d
th e i r  r e l ati ve  c o n c e n tr ati o n s ,  e a c h  s p e c ifc  fo r m u l a ti o n  wi l l
h a ve  to  b e  r ate d  i n d i vi d u a l l y ac c o r d i n g  to  th e  c r i te r i a e s tab ‐
l i s h e d  i n  N F PA 7 0 4 .

F o r  th e  p u r p o s e  o f th i s  d o c u m e n t,  an  i m p o r ta n t b u i l d i n g  i s
o n e  th a t i s  o c c u p i e d  o r  th a t c o n tai n s  fac i l i ti e s  vi ta l  to  th e  o p e r a‐
ti o n  o f th e  p l a n t.

A.14.3.2.4    I n  th e  ve n ti n g e q u a ti o n ,  u s e  th e  fu e l  c h a r ac te r i s ti c
c o n s ta n t fo r  “ g as e s  wi th  fu n d a m e n tal  b u r n i n g  ve l o c i ty l e s s  th an
1 . 3  ti m e s  th a t o f p r o p an e . ”  S e e  N F PA 6 8  fo r  i n fo r m a ti o n  o n
ve n t d e s i gn .  Re fe r  to  m a n u fac tu r e r s '  te c h n i c al  d a ta  fo r  i n fo r ‐
m a ti o n  o n  o r g an i c  p e r o x i d e  fo r m u l a ti o n s  th a t g i ve  o ff fam m a‐
b l e  ga s e s  u p o n  d e c o m p o s i ti o n .

A.14.3.2.5    F o r  e x am p l e ,  a s p r i n kl e r e d  b u i l d i n g,  d e ta c h e d  b y
5 0  ft ( 1 5 . 3  m ) ,  c an  c o n ta i n  u p  to  5 0 0  l b  ( 2 2 7  kg )  o f C l as s  I ,
5 0 , 0 0 0  l b  ( 2 2 , 7 0 0  kg )  o f C l as s  I I A,  a n d  5 0 , 0 0 0  l b  ( 2 2 , 7 0 0  kg )  o f

C l a s s  I I I  fo r m u l a ti o n s ,  ac c o r d i n g  to  th e  fo l l o wi n g  r a ti o s :

( 1 ) C l a s s  I :

5 0 0

2 0 0 0
1 0 0 2 5

2 2 7

9 0 7
1 0 0 2 5
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 l b  ( m a x )
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× = × =% %
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( 2 ) C l a s s  I I A:
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( 3 ) C l a s s  I I I :
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I n  n o  c as e  d o e s  th e  q u a n ti ty i n  s to r a ge  e x c e e d  th e  m ax i m u m
fo r  i ts  c l as s ,  n o r  d o e s  th e  s u m  o f th e  p e r c e n ta ge s  e x c e e d

1 0 0  p e r c e n t.

N A.14.3.2.8    Wh e n e ve r  p o s s i b l e ,  p a c kag e s  s h o u l d  n o t b e  p ar ti ‐
al l y e m p ti e d .  I f a c e r ta i n  q u an ti ty th at r e q u i r e s  p a r ti al  e m p tyi n g
i s  r e q u i r e d ,  a s e p ar ate  ar e a  away fr o m  th e  o r ga n i c  p e r o x i d e

s to r ag e  s h o u l d  b e  d e s i g n ate d  fo r  d i s p e n s i n g  a n d  we i g h i n g .
O n c e  a  p ac ka ge  h as  b e e n  o p e n e d ,  th e r e  i s  p o te n ti al  fo r

c o n tam i n a ti o n  o f th e  o r g an i c  p e r o x i d e ,  th e r e b y r e d u c i n g  i ts
s tab i l i ty,  an d  i f i t i s  th e n  r e tu r n e d  to  th e  s to r a ge  b u i l d i n g i t c an
p o s e  m o r e  o f a th r e at at th e  s to r ag e  te m p e r atu r e  th an  i t d i d

p r i o r  to  o p e n i n g.

N A.14.3.2.10    I n c o m p a ti b l e  m ate r i a l s  a r e  m ate r i al s  th a t
ad ve r s e l y affe c t th e  th e r m a l  s tab i l i ty o f th e  o r ga n i c  p e ro x i d e .

T h e s e  ar e  m a te r i al s  th a t c an  c atal yz e  o r  a c c e l e r ate  th e  d e c o m ‐
p o s i ti o n  o f o r g an i c  p e r o x i d e  fo r m u l ati o n s  o r  th at c an  c au s e

h az ar d o u s  r e ac ti o n s  wh e n  i n  c o n tac t wi th  s u c h  fo r m u l ati o n s .
T h e s e  typ i c a l l y a r e  h e a vy m e ta l s  ( e . g . ,  i r o n ,  c o p p e r,  c o b al t) ,
r u s t,  r e d u c i n g  ag e n ts ,  ac c e l e r a to r s ,  ac i d s ,  b a s e s ,  a m i n e s ,  an d

m o n o m e r s .  C o n s u l t th e  m an u fa c tu r e r  o f th e  o r ga n i c  p e r o x i d e
fo r  c o m p ati b i l i ty o f m ate r i a l s .  C o n tam i n a ti o n  c a n  l e a d  to  r ap i d
d e c o m p o s i ti o n  a n d  s i m i l ar  p r o b l e m s  to  th o s e  as s o c i ate d  wi th

l ac k o f te m p e r a tu r e  c o n tr o l .  D e c o m p o s i ti o n  d u e  to  c o n tam i n a‐
ti o n  c a n  h ap p e n  ve r y r ap i d l y an d  r e s u l t i n  c a ta s tr o p h i c  re s u l ts .
S u s c e p ti b i l i ty o f o r g an i c  p e r o x i d e s  to  i n d u c e d  d e c o m p o s i ti o n

fr o m  c o n ta m i n ati o n  var i e s  gr e a tl y b e twe e n  th e  typ e s  o f o r g an i c
p e r o x i d e s  an d  th e  s p e c ifc  c o n tam i n a n ts .  To  avo i d  p r o b l e m s
fr o m  c o n tam i n ati o n ,  n e ve r  r e tu r n  u n u s e d  o r g an i c  p e r o x i d e s  to

th e  o r i gi n al  c o n ta i n e r.  U s e  o n l y s c r u p u l o u s l y c l e a n  e q u i p m e n t
a n d  m ake  c e r tai n  th a t al l  m ate r i al s  th at th e  o r g an i c  p e r o x i d e
c o m e s  i n  c o n ta c t wi th  ar e  c o m p ati b l e .  U s e  d e d i c ate d  e q u i p ‐

m e n t fo r  o r ga n i c  p e r o x i d e  tr an s fe r  a n d  h an d l i n g.
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N A.14.3.2.10.3    S to r ag e  r e q u i r e m e n ts  fo r  o r ga n i c  p e r o x i d e s  th at
a r e  a l s o  c l a s s ife d  a s  i g n i ti b l e  (fam m ab l e  o r  c o m b u s ti b l e )
l i q u i d s  a r e  n o  d i ffe r e n t th an  o th e r  o r ga n i c  p e r o x i d e s .  Ad d i ‐

ti o n a l  h an d l i n g  a n d  u s e  r e q u i r e m e n ts  ar e  to  b e  fo l l o we d  fo r
s o m e  o f th e s e  o r g an i c  p e r o x i d e s  an d  th e s e  a d d i ti o n al  r e q u i r e ‐
m e n ts  a r e  l i s te d  i n  S e c ti o n  1 4 . 5 .  G i ve n  th at th e  h az ar d s  o f th e

o r g an i c  p e r o x i d e s  ar e  d i ffe r e n t fr o m  i g n i ti b l e  (fam m ab l e  o r
c o m b u s ti b l e )  l i q u i d s  a n d  c o n s i d e r i n g  th e  c o m p r e h e n s i ve
r e q u i r e m e n ts  ( s e p ar a ti o n  d i s tan c e s ,  m ax i m u m  q u a n ti ty l i m i ta‐

ti o n s ,  s p r i n kl e r s  wi th  c e r tai n  d e n s i ty fo r  e a c h  c l as s ,  s e p ar a ti o n
o r  p r o h i b i ti o n  o f i n c o m p a ti b l e  an d  fa m m a b l e  m ate r i al s  i n  th e
s to r ag e  ar e a ,  te m p e r atu r e  c o n tr o l ,  d e te c ti o n  a n d  a l a r m

s ys te m s ,  u s e  o f e x p l o s i o n p r o o f e q u i p m e n t,  r e q u i r e m e n t o f
e x p l o s i o n  c o n tr o l ,  i n c o m b u s ti b l e  wa l l s ,  s p i l l  c o n tr o l ,  h a n d l i n g
s p i l l s  an d  d i s p o s a l ,  s e c o n d ar y c o n tai n m e n t,  d r ai n a ge ,  e tc . ,

wh e r e  ap p l i c ab l e )  p r o vi d e d  i n  th i s  c o d e  to  p r e ve n t a n d  p r o te c t
fr o m  s u c h  h a z a r d s ,  u s e r s  s h a l l  s tr i c tl y m e e t th i s  c o d e  o n l y.

N A.14.3.2.10.4.1    Gi ve n  th a t th e  h a z a r d s  o f th e  o r ga n i c  p e r o x ‐
i d e s  a r e  d i ffe r e n t fr o m  o th e r  fam m ab l e  s o l i d s  a n d  c o n s i d e r i n g
th e  c o m p r e h e n s i ve  r e q u i r e m e n ts  ( s e p ar a ti o n  d i s tan c e s ,  m ax i ‐

m u m  q u an ti ty l i m i ta ti o n s ,  s p r i n kl e r s  wi th  c e r ta i n  d e n s i ty fo r
e a c h  c l as s ,  s e p a r ati o n  o r  p r o h i b i ti o n  o f i n c o m p ati b l e  an d  fa m ‐
m a b l e  m ate r i al s  i n  th e  s to r ag e  ar e a,  te m p e r atu r e  c o n tr o l ,

d e te c ti o n  an d  al ar m  s ys te m s ,  u s e  o f e x p l o s i o n -p r o o f e q u i p ‐
m e n t,  r e q u i r e m e n t o f e x p l o s i o n  c o n tr o l ,  i n c o m b u s ti b l e  o r  fr e -
r a te d  wa l l s ,  s p i l l  c o n tr o l ,  h a n d l i n g  s p i l l s  a n d  d i s p o s al ,

s e c o n d a r y c o n tai n m e n t,  d r ai n a ge ,  e tc . ,  wh e r e  ap p l i c ab l e )
p r o vi d e d  i n  th i s  c h a p te r  to  p r e ve n t an d  p r o te c t fr o m  s u c h
h a z a r d s ,  u s e r s  s h a l l  m e e t th i s  c h ap te r  o n l y.

A.14.3.2.11 .3.1    S i n c e  n o  c o m m e r c i al l y avai l a b l e  C l as s  I
o r g an i c  p e r o x i d e  fo r m u l ati o n s  ar e  s u p p l i e d  i n  5 5  ga l  ( 2 0 8  L )

d r u m s ,  th e r e  i s  n o  r e q u i r e m e n t fo r  s u c h  s to r ag e .

N A.14.3.2.11 .4(1)    S e c ti o n  1 4  o f th e  m a n u fac tu r e r ’ s  s a fe ty d ata
s h e e t wi l l  r e ve al  th e  tr a n s p o r ta ti o n  typ e  fo r  an  o r g an i c  p e r o x ‐
i d e  fo r m u l a ti o n .

N A.14.3.2.11 .4(5)    I t i s  ve r y i m p o r tan t th at th e  e m e r ge n c y r e l i e f
d e vi c e  fo r  th e  I B C  wo r k as  d e s i gn e d  to  r e l i e ve  al l  th e  d e c o m p o ‐

s i ti o n  p r o d u c ts  an d  vap o r s  e vo l ve d  d u r i n g  an  e m e r g e n c y o f
d e c o m p o s i ti o n  o r  fr e  e x p o s u r e ,  wh e n  s tac ke d .  S ta c ki n g s h o u l d
b e  c o n s i d e r e d  o n l y wh e n  r e c o m m e n d e d  b y th e  o r ga n i c  p e r o x ‐

i d e  m an u fa c tu r e r.

N A.14.3.2.11 .5    T h e  c o n tai n e r  o f th e  l i q u i d  o r  s o l i d  o r g an i c
p e r o x i d e s  s h o u l d  b e  e m p ty,  e i th e r  b y b e i n g  d r ai n e d  th o r o u gh l y

i n to  th e  m an u fac tu r i n g/ p r o c e s s i n g e q u i p m e n t o r  fo l l o wi n g
c o r r e c t d i s p o s al .  D o  N O T  d i s c h ar g e  an y o r ga n i c  p e r o x i d e  i n to

a n y d r a i n a ge  o r  s e we r  s ys te m  n o t d e s i g n e d  to  h an d l e  o r g an i c
p e r o x i d e s .  D o  N O T  p o u r  i n to  fu l l  o r  p ar ti a l l y u s e d  c o n tai n e r s
o f o r ga n i c  p e r o x i d e .  F ai l u r e  to  r i n s e  c o n tai n e r s  c a n  r e s u l t i n
fr e .  Re fe r  to  4 0  C F R 2 6 1 . 7  fo r  fe d e r al  r e q u i r e m e n ts  o n  e m p ty‐

i n g  p ac kag e s  th a t c o n tai n  h az ar d o u s  m a te r i al s .  Re m o ve  a l l
l ab e l s  a n d  s l i t o r  s l a s h  th e  e m p ty c o n tai n e r  to  p r e ve n t r e u s e .

T h e  e m p ty c o n tai n e r  c a n  th e n  b e  d i s p o s e d  o f a s  n o n h az ar d o u s
was te  vi a r o u ti n e  m e th o d s  s u c h  as  a d u m p s te r.  Gr i n d i n g  o f
e m p ty c o n tai n e r s  c a n  l e ad  to  i g n i ti o n  c o n c e r n s  i f fam m ab l e

vap o r s  ar e  p r e s e n t.  S i n c e  r e s i d u e s  o f p r o d u c t c an  s ti l l  b e
p r e s e n t o n  o r  i n  th e  c o n tai n e r s ,  th e  d i s p o s al  ar e a  s h o u l d  n o t b e
ac c e s s i b l e  to  th e  p u b l i c ,  e s p e c i al l y c h i l d r e n  — ke e p  th e  ar e a

s e c u r e .

N A.14.3.4.1 .4    D o o r s  wi th  m ag n e ti c  c l o s u r e s  s h o u l d  b e  u s e d  to
e n s u r e  th e  e n c l o s u r e s  ar e  r e ad i l y o p e n e d  i n  c as e  o f a  th e r m al

d e c o m p o s i ti o n  o f o r g an i c  p e r o x i d e  o r  fr e  e x p o s u r e .

A.14.3.4.2.3.4(A)    A d e ta c h e d ,  m e c h a n i c al l y r e fr i ge r a te d  b u i l d ‐
i n g  fo r  s to r i n g o r g an i c  p e r o x i d e  fo r m u l ati o n s  th a t r e q u i r e
te m p e r a tu r e  c o n tr o l  i s  i l l u s tr ate d  i n  F i gu r e  A. 1 4 . 3 . 4 . 2 . 3 . 4 ( A) .

N A.14.3.4.2.3.4(B)    C l as s  I ,  C l as s  I I A,  C l as s  I I B ,  an d  C l a s s  I I I
o r g an i c  p e r o x i d e s  p o s e  r e l ati ve l y h i g h  r i s k d u e  to  th e i r  h i g h e r

b u r n i n g  r ate s  i n  c a s e  o f a  fr e .  T h e  r i s k o f a d e c o m p o s i ti o n
l e ad i n g  to  a fr e  i n c i d e n t i s  r e l ati ve l y h i g h  wi th  r e fr i g e r ate d  o r
te m p e r a tu r e -c o n tr o l l e d  o r ga n i c  p e r o x i d e s  a s  th e r e  i s  a  p o s s i b i l ‐

i ty o f l o s s  o f te m p e r atu r e  c o n tr o l .  Re d u n d an t te m p e r atu r e
c o n tr o l s ,  d e te c ti o n  s ys te m s  an d  al a r m  s ys te m s ,  a n d  h i g h e r
s p r i n kl e r  d e n s i ti e s  fo r  s e ve r e  c l as s e s ,  al o n g  wi th  m an y o th e r

p r e ve n ti ve  an d  p r o te c ti ve  m e a s u r e s ,  a r e  p r o vi d e d  fo r  o r g an i c
p e r o x i d e  s to r a ge  to  m i n i m i z e  th e s e  r i s ks .  I n  th e  e ve n t o f a  fr e
i n c i d e n t,  n o n c o m b u s ti b l e  b u i l d i n gs  s h o u l d  c o n tai n  th e  fr e  an d
th e  h e a t r a d i a ti o n  an d  d o  n o t b u r n  a n d  ac t as  a fu e l  to  th e  fr e ,

a ffo r d i n g th e  ti m e  fo r  a u to m a ti c  fr e  s u p p r e s s i o n  s ys te m s
an d / o r  e m e r g e n c y fr e  r e s p o n d e r s  to  e x ti n g u i s h  th e  fr e .  I f th e
fr e  i s  n o t s u p p r e s s e d  i n  th e  i n c i p i e n t s tag e ,  th e r e  i s  a  r i s k th at
fr e ,  an d  a m b i e n t wate r  fr o m  fr e  s u p p r e s s i o n  s ys te m s  i n  th e

c a s e  o f r e fr i g e r ate d  o r g an i c  p e r o x i d e s  c a n  ac c e l e r a te  d e c o m p o ‐
s i ti o n  o f th e  r e m ai n i n g  p ac kag e s  d u e  to  th e  war m i n g  o f o r ga n i c
p e r o x i d e s .  I f th e  fr e  i s  n o t s u p p r e s s i b l e ,  at s o m e  p o i n t o f ti m e

i t i s  e x p e c te d  th at a d e c i s i o n  wi l l  b e  m a d e  to  a l l o w th e  c o n tr o l ‐
l e d  b u r n i n g o f th e  o r g an i c  p e r o x i d e s  i n  th e  s to r ag e  an d
p r e ve n t th e  fr e  fr o m  s p r e ad i n g  to  o th e r  p r e m i s e s  wi th i n  th e

e s tab l i s h m e n t.  S i g n ifc a n tl y l o we r  q u an ti ti e s  ar e  al l o we d  i n
n o n s p r i n kl e r e d  ar e a s  o r  b u i l d i n gs  fo r  th e s e  r e as o n s .  I n  c as e  o f
a fr e  th at i s  n o t c o n tr o l l a b l e ,  th e  l o s s  to  th e  s to r e r s  a n d  th e

e n vi r o n m e n tal  i m p ac t i s  m i n i m i z e d .  I n c r e a s e d  q u an ti ti e s  ar e
al l o we d  i n  s p r i n kl e r e d  b u i l d i n g s  wi th  au to m ati c  fr e  s u p p r e s ‐
s i o n  s ys te m s  to  fgh t o ff th e  fr e  i n  th e  i n c i p i e n t s tag e .

I f th e  fr e  i s  e x ti n g u i s h e d  i n  th e  i n c i p i e n t s ta ge ,  a  th o r o u gh
a s s e s s m e n t s ti l l  n e e d s  to  b e  m ad e  to  c o nfr m  th e  te m p e r atu r e

o f th e  r e m ai n i n g  o r ga n i c  p e r o x i d e  c o n ta i n e r s .  B e war e  o f th e
p o te n ti a l  fo r  th e  vap o r  p h as e  e x p l o s i o n  i n  th e  a r e a fr o m  th e
d e c o m p o s i ti o n  p r o d u c ts  th at r e s u l te d  fr o m  th e  o r ga n i c  p e r o x ‐

i d e  fr e .  E ffo r ts  c a n  b e  take n  to  s a fe l y c o o l  d o wn  th e  r e m ai n i n g
o r g an i c  p e r o x i d e s  a fte r  a th o r o u g h  a s s e s s m e n t,  u n d e r  c e r tai n
c o n d i ti o n s .  I n  c as e  o f am b i e n t s to r a ge  o r ga n i c  p e r o x i d e s ,  i f th e

te m p e r a tu r e  i s  a t l e as t 9 ° F  ( 5 ° C )  b e l o w S AD T,  e ffo r ts  c a n  b e
ta ke n  to  s afe l y c o o l  d o wn  th e  o r ga n i c  p e r o x i d e s  b y m o vi n g to  a
r e fr i ge r a te d  o r ga n i c  p e r o x i d e  s to r ag e  o r  c o n s i d e r i n g al te r n a‐

ti ve  c o o l i n g ( e . g . ,  d r y i c e  o r  we t i c e  o r  te m p o r ar y r e fr i g e r ate d
tr u c k)  to  b r i n g  th e m  b ac k to  th e  r e c o m m e n d e d  s to r ag e
te m p e r a tu r e s ,  to  m i n i m i z e  l o s s  o f q u a l i ty.  I n  c as e  o f th e  r e fr i ‐

g e r ate d  o r g an i c  p e r o x i d e s ,  i f th e  te m p e r atu r e  i s  b e l o w T e ,
e ffo r ts  c an  b e  ta ke n  to  s afe l y c o o l  d o wn  th e  o r g an i c  p e r o x i d e s
b y m o vi n g to  a n o th e r  r e fr i g e r ate d  o r g an i c  p e r o x i d e  s to r ag e  o r

c o n s i d e r i n g  al te r n a ti ve  c o o l i n g  ( e . g. ,  d r y i c e  o r  we t i c e  o r
te m p o r a r y r e fr i ge r a te d  tr u c k)  to  b r i n g  th e m  b ac k to  th e  r e c o m ‐
m e n d e d  s to r a ge  te m p e r atu r e s  to  m i n i m i z e  l o s s  o f q u a l i ty.

A.14.3.4.2.3.4(C)    F i gu r e  A. 1 4 . 3 . 4 . 2 . 3 . 4 ( C )  i s  an  e x a m p l e  o f a
n o n r e fr i g e r ate d  b u i l d i n g fo r  s to r i n g l e s s  th a n  5 0 0 0  l b
( 2 2 7 0  kg )  o f o r ga n i c  p e r o x i d e  fo r m u l ati o n s  fo r  d e tac h e d  s to r‐

a ge  a s  a l l o we d  b y 1 4 . 3 . 4 . 2 . 3 . 4 ( C ) .

N A.14.4.3.2    T h e  tan k fo r  th e  s to r ag e  o f o r ga n i c  p e r o x i d e s
s h o u l d  p r e fe r ab l y b e  l o c ate d  o u td o o r s .

N A.14.4.3.4    A tan k o f 3 1 6  s tai n l e s s  s te e l  i s  c o m p ati b l e  wi th
o r g an i c  p e r o x i d e s .  C o n s u l t th e  m an u fac tu r e r  fo r  s p e c ifc

r e c o m m e n d a ti o n s  fo r  th e  m ate r i a l  o f c o n s tr u c ti o n  fo r  th e
o r g an i c  p e r o x i d e  s to r e d .
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( b )  I N S I D E  V I E W

I n t e r i o r  a n d  e x t e r i o r  wa l l s  s h o u l d  b e  m a d e  o f  c o r r o s i o n - re s i s t a n t
d e s i g n .  M i n i m u m  i n s u l a t i o n  s h o u l d  b e  3  i n .  ( 7 6  m m )  o f  u r e t h a n e  fo r  wa l l s ,
c e i l i n g ,  a n d  f l o o r.

C o r r u g a t e d  f i b e r g l a s s  o n  wa l l s ,  p a l l e t s  o n  f l o o r,  a n d  s p a c i n g  b e t w e e n
r o w s  o f  c a r t o n s  fo r  a i r c i r c u l a t i o n

We a t h e r p r o o f  c o ve r i n g  a n d  s u n  s h i e l d  o ve r  t o p  o f  b u i l d i n g

I n s i d e  e va p o ra t o r s  — m a i n  a n d  e m e rg e n c y  b a c ku p  s y s t e m s

( a )  O U T S I D E  V I E W

O r g a n i c  p e r o x i d e  d i a m o n d
o n  e a c h  e x t e r i o r wa l l

S a fe t y  r e l e a s e  d o o r o p e n s  w i t h  p r e s s u r e

“ F l a m m a b l e  S t o ra g e  — Ke e p  F i r e  Away ” a n d
“ N o  S m o ki n g ” p l a c a r d s  o n  o u t s i d e  o f  b u i l d i n g .

Te m p e ra t u r e  re c o rd e r  a n d  t e m p e ra t u r e  a l a r m  s y s t e m  ( v i s u a l  a n d
a u d i o ) .  M e t a l  p o r t i o n s  o f  b u i l d i n g  s h o u l d  b e  g r o u n d e d

E x p l o s i o n - p ro o f  e l e c t r i c a l  e q u i p m e n t  ( o u t s i d e  a n d  i n s i d e )

R e f r i g e ra t i o n  u n i t s  — m a i n  a n d  e m e r g e n c y  b a c ku p  s y s t e m s
( f l u o ro c a r b o n  t y p e ) ,  l o c a t e d  o u t s i d e  o r a way  f ro m  b u i l d i n g

F o r l o w - t e m p e ra t u re  p e ro x i d e  s t o ra g e ,  a  l i q u i d  n i t r o g e n  f i r e  p r o t e c t i o n
s y s t e m  i s  re c o m m e n d e d .  

FI G U RE  A. 1 4 . 3 . 4 . 2 . 3 . 4 ( A)   Re fri ge rate d  S to rage  B u i l d i n g an d  Ke y Re c o m m e n d ati o n s .
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N A. 1 4 . 4 . 3 . 9    T h e  l o we s t te m p e r atu r e  a t wh i c h  a p a c ka ge d
o r g an i c  p e r o x i d e  wi l l  u n d e r g o  a s e l f-a c c e l e r ati n g  d e c o m p o s i ‐
ti o n  wi th i n  a we e k i s  d efn e d  as  th e  s e l f- ac c e l e r ati n g  d e c o m p o ‐

s i ti o n  te m p e r a tu r e  ( S AD T ) .  T h e  S AD T  i s  an  i m p o r tan t
c o n s i d e r ati o n  i n  th e  p r o p e r  s to r ag e  o f o r ga n i c  p e r o x i d e s .  T h e
S AD T  a n d  th e  c o r r e s p o n d i n g c o n tr o l  te m p e r atu r e  ( T c )  an d

e m e r g e n c y te m p e r atu r e  ( T e )  o f o r g an i c  p e r o x i d e s  th at ar e
s to r e d  i n  ta n ks  d i ffe r  fr o m  th at o f th e  s am e  o r ga n i c  p e r o x i d e s

i n  ( s m al l e r )  p ac kag e s .  C o n s u l t th e  m an u fa c tu r e r  o f o r g an i c
p e r o x i d e s  fo r  th e s e  te m p e r atu r e  r e c o m m e n d a ti o n s  an d  ad d i ‐
ti o n a l  g u i d an c e  o n  s afe  s to r age  o f o r ga n i c  p e r o x i d e s  i n  tan ks .

T h e  m a n u fac tu r e r ' s  r e c o m m e n d e d  te m p e r atu r e  r a n ge  [ th e
m a x i m u m  ( T s  m ax )  a n d  s o m e ti m e s  m i n i m u m  ( T s  m i n ) ]  fo r  s to r ‐
a ge  i n  tan ks  s h o u l d  b e  r i go r o u s l y fo l l o we d .  F o r  th e  s to r a ge  o f

o r g an i c  p e r o x i d e s  i n  s to r a ge  tan ks  th e  a c ti ve  c o o l i n g  c a n  b e
p r o vi d e d  b y m e an s  o f s p i r a l  c o o l i n g  o r  j ac ke t c o o l i n g o r  c o o l ‐
i n g vi a c i r c u l a ti o n  s ys te m s .  T h e  al a r m  va l u e  c an n o t b e  s e t

h i g h e r  th an  th e  c r i ti c al  s to r ag e  te m p e r a tu r e .  T h e  fo l l o wi n g i s
r e c o m m e n d e d  fo r  th e  te m p e r atu r e  c o n tr o l s  an d  m o n i to r i n g :

( 1 ) Two  i n d e p e n d e n t th e r m o m e te r s  s h o u l d  b e  p l ac e d  i n  th e
l i q u i d  p h a s e ,  an d  a t l e a s t o n e  th e r m o m e te r  s h o u l d  b e
p l a c e d  i n  th e  vap o r  p h as e .

( 2 ) Re d u n d an t h i g h - o r  l o w-te m p e r a tu r e  l i m i t s wi tc h e s ,  o r
b o th ,  a s  a p p l i c ab l e ,  s h o u l d  b e  i n s tal l e d  a n d  m ai n tai n e d  i n
a d d i ti o n  to  th e  n o r m al  te m p e r a tu r e  c o n tr o l s .

( 3 ) T h e  l i m i t s wi tc h e s  s h o u l d  a c tu ate  a n  a l ar m  ar r a n ge d  to
e n s u r e  p r o m p t r e s p o n s e ,  an d  th e  al ar m  s h o u l d  b e  m o n i ‐
to r e d  o r  s u p e r vi s e d  i n  ac c o r d a n c e  wi th  6 . 2 . 1 . 1 1 .

N A. 1 4 . 4 . 3 . 1 1    O r ga n i c  p e r o x i d e s  th at ar e  p e r m i tte d  fo r  tr a n s i e n t
s to r ag e  i n  s to r ag e  ta n ks  p o s e  a l o w r i s k h az ar d  b e i n g a Typ e  F
( th o s e  th a t d o  n o t d e to n ate  e ve n  i n  th e  c a vi ta te d  s tate ,  d o  n o t

d efag r ate  a t al l ,  s h o w l i ttl e  o r  n o  e ffe c t o n  h e a ti n g u n d e r
c o nfn e m e n t,  an d  h ave  l o w o r  n o  e x p l o s i ve  p o we r ) .  T h e  s i z e d
e m e r g e n c y r e l i e f d e vi c e  d e s i g n e d  fo r  th e  s to r ag e  tan k i s  e x p e c ‐

te d  to  r e l i e ve  al l  th e  d e c o m p o s i ti o n  p r o d u c ts  an d  va p o r s
e vo l ve d  d u r i n g  an  e m e r ge n c y o f d e c o m p o s i ti o n  o r fr e  e x p o ‐

s u r e .  H o we ve r,  i n  th e  e ve n t o f fr e  d u e  to  d e c o m p o s i ti o n  o r  fr e
e x p o s u r e ,  i f o r g an i c  p e r o x i d e s  ar e  s to r e d  i n  a  tan k,  th e  tan k
s h a l l  b e  r e ga r d e d  as  o n e  p a c ka ge ,  wh e r e  th e  tan k i ts e l f c an n o t

b u r n .  I n  o th e r  wo r d s ,  i n  c a s e  o f fr e ,  c o m p ar e d  wi th  th e  s to r a ge
o f p ac kag e s  i n  a s to r ag e  fac i l i ty,  th e r e  i s  n o  r i s k th at d u e  to  th e
fr e  o th e r  p ac ka ge s  wi l l  b e  affe c te d ,  th e  fr e  wi l l  g e t b i gg e r,  an d

th e  r i s k wi l l  ar i s e  th a t th e  fr e  wi l l  s p r e ad  i f i t i s  n o t e x ti n ‐
gu i s h e d .  B as e d  o n  th i s  fac t i t i s  a l s o  r e c o m m e n d e d  th at i n  c a s e
o f fr e  o f o r g an i c  p e r o x i d e s  fr o m  a ta n k,  th e  fr e  s e r vi c e  wi l l

a l l o w th e  c o n tr o l l e d  b u r n i n g o f th e  o r ga n i c  p e r o x i d e s .  T h e  fr e
s h o u l d  al s o  b e  p r e ve n te d  fr o m  s p r e ad i n g  to  o th e r  p r e m i s e s
wi th i n  th e  e s tab l i s h m e n t.  A fx e d  fr e  s u p p r e s s i o n  s ys te m  c a n

b e  c o n s i d e r e d  fo r  s to r a ge  tan ks  th a t ar e  l o c a te d  o u td o o r s ,  to
c o n tr o l  th e  e ffe c ts  o f th e  fr e .

N A. 1 4 . 4 . 3 . 1 2    A fx e d  fr e  s u p p r e s s i o n  s ys te m  c a n  b e  c o n s i d e r e d
fo r  s to r ag e  tan ks  th at a r e  l o c a te d  o u td o o r s ,  to  c o n tr o l  th e
e ffe c ts  o f th e  fr e .  S e c o n d a r y c o n tai n m e n t s h o u l d  b e  p r o vi d e d

fo r  th e  vo l u m e  o f th e  o r g an i c  p e r o x i d e  fo r m u l ati o n  s to r e d  i n
ta n ks  an d  a l s o  th e  fr e  wate r  i n  s u c h  c as e .

N A. 1 4 . 5 ( 4 )    I f an  o r g an i c  p e r o x i d e  i s  e ve r  r e m o ve d  fr o m  i ts  o r i g‐
i n al  p a c ka ge  i t s h o u l d  n e ve r  b e  r e tu r n e d  to  i t,  as  th e  c h an c e s
ar e  h i g h  th a t c o n ta m i n ati o n  wi l l  o c c u r  wh e n  d o i n g  th i s .

A. 1 4 . 5 . 7    C o n s i d e r a ti o n s  s h o u l d  b e  gi ve n  fo r  m a i n tai n i n g
p r o p e r  r e fr i ge r a ti o n  c a p ab i l i ty i n  th e  e ve n t o f a l o s s  o f p o we r.

S o m e  m a te r i al s ,  wh e n  fr o z e n ,  c o u l d  c au s e  s e p ar a ti o n  o f a
c a r r i e r  fr o m  th e  o r g an i c  p e r o x i d e .

•
N A. 1 4 . 5 . 1 3 . 2    E q u i p m e n t u s e d  to  h a n d l e  o r  tr an s fe r  th e  o r g an i c

p e r o x i d e s  s u c h  a s  h o s e s ,  fu n n e l s ,  p i p e  c o n n e c ti o n s ,  s c r e e n s ,
p u m p s ,  an d  s o  fo r th  s h o u l d  b e  p r o p e r l y g r o u n d e d  an d

b o n d e d .  D o u b l e  d i a p h r a gm  c o n s tr u c ti o n  p u m p s  fo r  tr a n s fe r  o f
o r g an i c  p e r o x i d e s  wi th  th e  p r i m ar y d i ap h r a gm  m a d e  o f P T F E

an d  th e  b a c ku p  d i a p h r ag m  m ad e  o f e i th e r  c h l o r o p r e n e  o r
i s o p r e n e  a r e  r e c o m m e n d e d .  Al l  we tte d  m e tal  s u r fac e s  m u s t b e
m a d e  o f e i th e r  3 1 6  o r  3 0 4  s tai n l e s s  s te e l .  B al l  s tyl e  c h e c k va l ve s

m a d e  o f 3 1 6  o r  3 0 4  s tai n l e s s  s te e l  o r  P T F E  an d  d r i l l e d  o n  o n e

A i r  i n

4  i n .  ( 1 0 0  m m )  
m i n .

P l y w o o d

S u n  s h i e l d  o n  e a s t ,  s o u t h ,  a n d  w e s t  s u r fa c e s

A i r  i n

C o r r u g a t e d

a l u m i n u m

P l y w o o d

C o r r u g a t e d  a l u m i n u m  r o o f i n g

6  i n .  ( 1 5 0  m m )  m i n .

D o o r

A i r  o u t
M e t a l  d e c k

FI G U RE  A. 1 4 . 3 . 4 . 2 . 3 . 4 ( C )   D e tac h e d  S to rage  B u i l d i n g fo r S to ri n g L e s s  th an  5 0 0 0  l b  ( 2 2 7 0  kg)  o f O rgan i c  P e ro x i d e  Fo r m ul ati o n s .
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  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 i d e  ( to  a l l o w fo r  d r ai n ag e  a n d  ve n ti n g  o f th e  c avi ty i n to  th e
l i n e  e i th e r  u p s tr e a m  o r  d o wn s tr e am  d e p e n d i n g o n  wh i c h
wo u l d  b e  p r e fe r ab l e  i n  th e  s ys te m )  a r e  r e c o m m e n d e d .  I f
te m p e r a tu r e -c o n tr o l l e d  o r ga n i c  p e r o x i d e s  a r e  to  b e  tr a n s fe r r e d
wi th  th e  p u m p ,  i n s u l a ti o n  a n d / o r  tr ac i n g  o f th e  p u m p  s h o u l d
b e  s tr o n gl y c o n s i d e r e d .  O r g an i c  p e r o x i d e s  s h o u l d  n e ve r
r e m a i n  s tag n an t i n  l i n e s .  P i p i n g  s h o u l d  b e  s l o p e d  to  a l l o w
d r ai n ag e  o f th e  l i n e s  i n to  th e  ve s s e l ,  b a c k to  th e  p u m p  d r ai n ,  o r
b o th .  I t i s  r e c o m m e n d e d  th at a l l  p i p i n g  u s e d  to  tr an s fe r
o r g an i c  p e r o x i d e s  b e  e q u i p p e d  wi th  r u p tu r e  d i s ks  [ i n s tal l e d
e ve r y 1 0 0  ft to  1 5 0  ft ( 3 0  m  to  4 6  m ) ]  th at c an  s afe l y r e l i e ve  th e
p r e s s u r e s  th a t c o u l d  r e s u l t fr o m  an  o r g an i c  p e r o x i d e  d e c o m p o ‐
s i ti o n .  P r i o r  to  p u m p i n g  o r g an i c  p e r o x i d e s  th r o u gh  th e  s ys te m ,
i t i s  r e c o m m e n d e d  to  fu s h  th e  va c u u m  wan d ,  i n l e t l i n e ,  an d
p u m p  wi th  e i th e r  wate r  o r  o d o r l e s s  m i n e r al  s p i r i ts  ( O M S ) .
F o l l o wi n g c o m p l e ti o n  o f th e  p u m p i n g  i t i s  ve r y i m p o r tan t to
fu s h  th e  s ys te m ,  e s p e c i al l y i f te m p e r a tu r e -c o n tr o l l e d  o r g an i c
p e r o x i d e s  h ave  b e e n  tr a n s fe r r e d ,  to  p r e ve n t d e c o m p o s i ti o n  a t
s o m e  ti m e  l ate r.  T h i s  fu s h  m a te r i al  c an  b e  d i r e c te d  to  e i th e r
th e  p r o c e s s  ve s s e l  o r  th r o u gh  th e  p u m p  d r ai n .  Wh e r e  wa te r  o r
O M S  c an n o t b e  ad d e d ,  th e  p u m p i n g s ys te m  s h o u l d  b e  b l o wn
c l e ar  b y n i tr o g e n  p u r ge  fo l l o wi n g p u m p i n g to  h e l p  r e m o ve  a s
m u c h  o r ga n i c  p e r o x i d e  a s  p o s s i b l e .  T h e  d r ai n  fo r  th i s  s h o u l d
b e  d i r e c te d  to  a s a fe  l o c ati o n  wh e r e  th e  o r ga n i c  p e r o x i d e  c an
e i th e r  b e  ac c u m u l ate d  fo r  i m m e d i ate  an d  p r o p e r  d i s p o s a l  o r
d i l u te d ,  s u c h  a s  i n  a c h e m i c a l  tr e atm e n t s e we r  th at i s  ap p r o ve d
fo r  r e c e i vi n g  o r g an i c  p e r o x i d e s .  I f a fl te r  i s  n e e d e d ,  i t s h o u l d
b e  i n s ta l l e d  i n  th e  l i n e  o n  th e  d i s c h ar g e  s i d e  o f th e  p u m p .
O r g an i c  p e r o x i d e  c an  ac c u m u l ate  at th e  fl te r  e l e m e n ts ,  an d ,
th e r e fo r e ,  th e y m u s t b e  fu s h e d  a s  wi th  th e  p u m p .  I f te m p e r a‐
tu r e  c o n tr o l l e d  o r ga n i c  p e r o x i d e s  a r e  b e i n g  p u m p e d ,  th e  fl te r
s h o u l d  a l s o  b e  i n s u l ate d  a n d / o r  tr ac e d .

N A.14.5.13.3    O r ga n i c  p e r o x i d e  fo r m u l a ti o n s  th a t h ave  a fa s h
p o i n t o f l e s s  th a n  7 7 ° F  ( 2 5 ° C )  ar e  h i gh l y fa m m a b l e  at r o o m
te m p e r a tu r e .  As  a  r e s u l t,  th e  va p o r s  c an  c au s e  an  e x p l o s i o n  a t
r o o m  te m p e r a tu r e  i f i g n i te d .  B l a n ke ti n g  th e  p r o d u c ts  wi th
n i tr o g e n  c a n  h e l p  r e d u c e  th e  fa m m a b i l i ty at r o o m  te m p e r a‐
tu r e .  T h e s e  o r g an i c  p e r o x i d e  fo r m u l ati o n s  ar e  ve r y s e n s i ti ve  to
s tati c  e l e c tr i c al  d i s c h a r ge .  S p ar ks  c a u s e d  b y s tati c  e l e c tr i c i ty
wi th  e n e r g y a s  l o w as  0 . 1  m J  ar e  s u ffc i e n t to  i gn i te  va p o r s  fr o m
th e s e  o r g an i c  p e r o x i d e  fo r m u l ati o n s .  O th e r  c h e m i c a l s  wi th
s i m i l a r  s e n s i ti vi ty to  s tati c  e l e c tr i c i ty ar e  e th yl e n e  a n d  e th yl e n e
o x i d e .  T h e  h az ar d  o f s ta ti c  e l e c tr i c i ty i s  i n te n s ife d  b y th e
e x tr e m e l y l o w e l e c tr i c a l  c o n d u c ti vi ty o f th e s e  o r g an i c  p e r o x i d e
fo r m u l ati o n s .  E l e c tr i c a l  c h a r ge s  a r e  e a s i l y fo r m e d  i n  th e  fo w‐
i n g  l i q u i d  an d  c an  r e ac h  h i g h  vo l tag e s ,  as  d i s s i p ati o n  i s  s l o w
d u e  to  th e  p o o r  c o n d u c ti vi ty.  As  s u c h ,  i t i s  s tr o n g l y r e c o m m e n ‐
d e d  th at th e  tr an s fe r  o f th e s e  o r g an i c  p e r o x i d e  fo r m u l ati o n s  b e
d o n e  at a  r e s tr i c te d  fo w r ate  o f < 3 . 3  ft/ s e c  ( < 1  m / s e c ) .  I n  ad d i ‐
ti o n ,  a  1 0 - m i n u te  s e ttl i n g p e r i o d  fo r  th e  c o n tai n e r  p r i o r  to
tr an s fe r  s h o u l d  b e  a l l o we d  fo r  th e  d i s s i p ati o n  o f th e  ac c u m u l a‐
te d  s ta ti c  c h ar g e .  T h e  i gn i ti o n  h az ar d  o f th e  va p o r  i s  e n h an c e d
b y th e  p e r o x i d e  h az ar d .  I n  ad d i ti o n  to  a g as  e x p l o s i o n ,  th e  h e a t
ge n e r ate d  b y th e  i gn i ti o n  o f th e  va p o r s  wi l l  i n d u c e  a vi o l e n t
d e c o m p o s i ti o n  o f th e  r e m ai n i n g  l i q u i d .  P u m p i n g  s ys te m
c o m p o n e n ts  l i ke  vac u u m  wa n d ,  i n l e t tu b i n g ,  p u m p  b o d y,  tr an s ‐
fe r  p i p i n g,  a n d  fl te r s  i f p r e s e n t,  m u s t b e  m ad e  o f 3 1 6  o r  3 0 4
s tai n l e s s  s te e l  an d  p r o p e r l y g r o u n d e d .  C o n d u c ti ve  c o n vo l u te d
s tai n l e s s -s te e l  tu b i n g  fo r  i n l e t a n d  d i s c h a r ge  tu b i n g  i s  r e c o m ‐
m e n d e d .  I f b l o wi n g  th e  s ys te m  c l e a n  wi th  n i tr o g e n  p u r g e ,  i t i s
i m p o r tan t to  p r e ve n t th e  fo r m ati o n  o f a m i s t o r  s p r ay a s  th e s e
ar e  r e ad i l y c h ar g e d  b y s ta ti c  e l e c tr i c i ty,  wh i c h  i n c r e as e s  th e  l i ke ‐
l i h o o d  o f i g n i ti o n  o f th e  p e r o x i d e .  T h e  s ys te m  s h o u l d  b e  p r o vi ‐

d e d  wi th  ve n ti l a ti o n  i n  c o m p l i an c e  wi th  1 4 . 5 . 4  to  p r e ve n t
a c c u m u l a ti o n  o f va p o r s  a r o u n d  e q u i p m e n t.

N A.14.5.13.4.3    A ve s s e l  o f 3 1 6  s tai n l e s s  s te e l  i s  c o m p ati b l e  wi th
o r g an i c  p e r o x i d e s .  T h e  m an u fa c tu r e r  s h o u l d  b e  c o n s u l te d  fo r
th e  s u i ta b i l i ty o f th e  m a te r i al  o f c o n s tr u c ti o n  fo r  th e  o r g an i c

p e r o x i d e  fo r m u l ati o n .

N A.14.5.13.4.5    C o n s i d e r i n g  th e  e m e r g e n c y ve n t r e l i e f ar e a
r e q u i r e d  to  r e l i e ve  a l l  th e  d e c o m p o s i ti o n  p r o d u c ts  an d  va p o r s

e vo l ve d  d u r i n g  an  e m e r ge n c y o f d e c o m p o s i ti o n  o r  fr e  e x p o ‐
s u r e ,  th e  m a x i m u m  s i z e  o f th e  d o s i n g ve s s e l s  to  s e r ve  fo r  th e

tr a n s i e n t s to r ag e  an d  tr an s fe r  o f d a i l y u s e  q u a n ti ty fo r  o r g an i c
p e r o x i d e s ,  b a s e d  o n  e x p e r i e n c e ,  s u g ge s t th e  fo l l o wi n g l i m i ts :

( 1 ) 2 6 . 4  g al  ( 1 0 0  L )  o f C l a s s  I ,  C l a s s  I I A,  o r  C l as s  I I B  o r g an i c
p e r o x i d e s  c h ar ac te r i z e d  fo r  tr an s p o r t as  Typ e  C

( 2 ) 5 2 . 8  ga l  ( 2 0 0  L )  o f C l a s s  I I A,  C l as s  I I B ,  o r  C l a s s  I I I
o r g an i c  p e r o x i d e s  c h a r ac te r i z e d  fo r  tr an s p o r t a s  Typ e  D

( 3 ) 3 9 6 . 3  g al  ( 1 , 5 0 0  L )  o f C l as s  I I A,  C l as s  I I B ,  o r  C l as s  I I I
o r g an i c  p e r o x i d e s  c h a r ac te r i z e d  fo r  tr a n s p o r t a s  Typ e  E

( 4 ) 1 , 3 2 0 . 9  g al  ( 5 , 0 0 0  L )  o f C l as s  I I I  o r g an i c  p e r o x i d e s  c h ar ‐
a c te r i z e d  fo r  tr a n s p o r t as  Typ e  F

( 5 ) 2 , 6 4 1 . 7  ga l  ( 1 0 , 0 0 0  L )  o f C l a s s  I V o r ga n i c  p e r o x i d e s

Tr an s p o r t typ e  i n fo r m a ti o n  c an  b e  fo u n d  i n  S e c ti o n  1 4  o f
th e  m an u fac tu r e r ’ s  s a fe ty d ata s h e e t fo r  th e  o r g an i c  p e r o x i d e
fo r m u l ati o n .

N A.14.5.13.4.6    T h e  l o we s t te m p e r a tu r e  at wh i c h  a  p a c ka ge d
o r g an i c  p e r o x i d e  wi l l  u n d e r g o  a  s e l f-a c c e l e r ati n g  d e c o m p o s i ‐

ti o n  wi th i n  a we e k i s  d efn e d  as  th e  s e l f- ac c e l e r ati n g  d e c o m p o ‐
s i ti o n  te m p e r a tu r e  ( S AD T ) .  T h e  S AD T  i s  an  i m p o r tan t
c o n s i d e r ati o n  i n  th e  p r o p e r  s to r ag e  o f o r ga n i c  p e r o x i d e s .  T h e

S AD T  a n d  th e  c o r r e s p o n d i n g c o n tr o l  te m p e r atu r e  ( T c )  an d
e m e r g e n c y te m p e r atu r e  ( T e )  o f o r g an i c  p e r o x i d e s  th at ar e
s to r e d  i n  th e  d o s i n g  ve s s e l s  d i ffe r  fr o m  th a t o f th e  s am e  o r g an i c
p e r o x i d e s  i n  ( s m a l l e r )  p a c kag e s .  C o n s u l t th e  m a n u fac tu r e r  o f

o r g an i c  p e r o x i d e s  fo r  th e s e  te m p e r a tu r e  r e c o m m e n d a ti o n s
an d  a d d i ti o n al  g u i d an c e  o n  s a fe  s to r a ge  o f o r g an i c  p e r o x i d e s
i n  th e s e  ve s s e l s .  T h e  m a n u fac tu r e r ' s  r e c o m m e n d e d  te m p e r a‐

tu r e  r a n ge  [ th e  m a x i m u m  ( T s  m ax )  an d  s o m e ti m e s  m i n i m u m  ( T s

m i n ) ]  fo r  s to r a ge  i n  th e s e  ve s s e l s  s h o u l d  b e  r i g o r o u s l y fo l l o we d .
F o r  th e  s to r ag e  o f o r g an i c  p e r o x i d e s  i n  d o s i n g  ve s s e l s  th e  ac ti ve

c o o l i n g c a n  b e  p r o vi d e d  b y m e a n s  o f s p i r a l  c o o l i n g  o r  j a c ke t
c o o l i n g o r  c o o l i n g vi a  c i r c u l ati o n  s ys te m s .  T h e  h i gh  l i m i t al a r m

val u e  c an n o t b e  s e t h i g h e r  th a n  th e  c r i ti c a l  s to r a ge  te m p e r a‐
tu re  o f th e  o r ga n i c  p e r o x i d e  fo r m u l a ti o n .  T h e  fo l l o wi n g  c r i te ‐
r i a i s  r e c o m m e n d e d  fo r  th e  te m p e r atu r e  c o n tr o l s  an d

m o n i to r i n g :

( 1 ) Two  i n d e p e n d e n t th e r m o m e te r s  s h o u l d  b e  p l a c e d  i n  th e
l i q u i d  p h as e .

( 2 ) Re d u n d an t h i g h - o r  l o w-te m p e r a tu r e  l i m i t s wi tc h e s ,  o r
b o th ,  a s  a p p l i c ab l e ,  s h o u l d  b e  i n s tal l e d  a n d  m ai n ta i n e d  i n
ad d i ti o n  to  th e  n o r m al  te m p e r a tu r e  c o n tr o l s .

( 3 ) T h e  l i m i t s wi tc h e s  s h o u l d  ac tu ate  a n  a l ar m  ar r a n ge d  to
e n s u r e  p r o m p t r e s p o n s e ,  an d  th e  al ar m  s h o u l d  b e  m o n i ‐
to r e d  o r  s u p e r vi s e d  i n  ac c o r d a n c e  wi th  6 . 3 . 1 . 8 .

N A.14.5.13.4.7    C o nfn e m e n t o f o r g an i c  p e r o x i d e s  i n  ve s s e l s  an d
p i p e s  s h o u l d  b e  avo i d e d  as  i t c an  l e ad  to  vi o l e n t d e c o m p o s i ti o n
th at c a n  r e s u l t i n  e x p l o s i o n  a n d  fr e .  I n  p ar ti c u l ar,  c a r e  m u s t b e

ta ke n  to  a vo i d  o r g an i c  p e r o x i d e  b e i n g c o nfn e d  i n  a p i p e
s e c ti o n  o r  i n  an y c l o s e d  e q u i p m e n t th at c an  b e  i s o l a te d
b e twe e n  two  val ve s .  I f b al l  va l ve s  a r e  u s e d ,  th e y s h o u l d  b e  d r i l ‐

l e d  o n  o n e  s i d e .  I n  o r d e r  to  m i n i m i z e  q u an ti ty an d  r e s i d e n c e
ti m e ,  i t i s  r e c o m m e n d e d  to  m i n i m i z e  th e  l e n gth  o f th e  tr an s fe r
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p i p e s .  T h e  ve s s e l s  a n d  p i p e  l i n e s  s h o u l d  b e  th o r o u gh l y fu s h e d
wi th  n i tr o g e n  p u r g e  o r  o d o r l e s s  m i n e r a l  s p i r i ts  ( O M S )  o r  wate r
i m m e d i a te l y afte r  u s e  to  e n s u r e  th e r e  i s  n o  o r g an i c  p e r o x i d e
l e ft i n s i d e .  U n d e r  n o  c i r c u m s ta n c e s  s h o u l d  th e  o r g an i c  p e r o x ‐
i d e  r e c o ve r e d  d u r i n g  th i s  o p e r ati o n  b e  r e tu r n e d  to  i ts  p ac ka g‐
i n g a n d  s to r e d  a ga i n  fo r  l a te r  u s e .

N A.14.5.13.4.9    A fx e d  fr e  s u p p r e s s i o n  s ys te m  c a n  b e  c o n s i d ‐
e r e d  fo r  d o s i n g  ve s s e l s  th at ar e  l o c ate d  o u td o o r s ,  to  c o n tr o l  th e
e ffe c ts  o f th e  fr e .  S e c o n d a r y c o n tai n m e n t s h o u l d  b e  p r o vi d e d
fo r  th e  vo l u m e  o f th e  o r g an i c  p e r o x i d e  fo r m u l ati o n  s to r e d  i n
d o s i n g ve s s e l s  a n d  al s o  th e  fr e  wate r  i n  s u c h  c a s e .

N A.14.6.1 .1    T h e  e x h au s t ve n ti l ati o n  s ys te m s  s p e c ife d  i n
6 . 3 . 2 . 2 . 2  a n d  6 . 3 . 2 . 1 . 3  a r e  e x p l i c i tl y r e q u i r e d  fo r  o c c u p an c i e s
wi th  q u an ti ti e s  o f o r g an i c  p e r o x i d e s  a b o ve  th e  M AQs  ( i . e . ,
“ p r o te c ti o n  l e ve l ”  s p a c e s ) .  H o we ve r,  o r ga n i c  p e r o x i d e  u s e r s
wi th  q u a n ti ti e s  b e l o w th e  M AQ ar e  ad vi s e d  to  c o n s i d e r  p r o vi d ‐
i n g  s o m e  ki n d  o f ve n ti l a ti o n  ( r o o m - b a s e d  o r  l o c a l i z e d )  wh e n ‐
e ve r  e n ga gi n g i n  d i s p e n s i n g o r  o p e n  u s e  o f o r g an i c  p e r o x i d e s
h a vi n g a h e al th ,  i n s ta b i l i ty,  o r  fa m m a b i l i ty h a z a r d  r an ki n g  o f 3
o r  4  i n  ac c o r d an c e  wi th  N F PA 7 0 4 ,  u n l e s s  s u c h  l i q u i d s  o r  s o l i d s
c a n  b e  d e m o n s tr ate d  as  n o t c r e a ti n g h ar m fu l  fu m e s ,  m i s ts ,  o r
vap o r s .

A.15.1 .4    I n  th e  m an u fa c tu r i n g p r o c e s s ,  m ate r i a l s  a r e  c o l l e c te d
an d  s tag e d  fo r  tr an s p o r tati o n  fr o m  m an u fa c tu r i n g a r e as  to  a
s to r ag e  o r  war e h o u s e  l o c a ti o n .  Tr a n s i e n t s to r ag e  i s  i n te n d e d  to
d e s c r i b e  th o s e  m a te r i al s  b e i n g s tag e d  fo r  tr an s p o r t.  T h e y a r e
c a l l e d  tr a n s i e n t wh i l e  th e y ar e  i n  th e  m an u fa c tu r i n g  ar e a
b e c a u s e  th e y a r e  n o t i n  th e i r  s to r ag e  l o c a ti o n .  I n  th e  m an u fa c ‐
tu r i n g  l o c a ti o n ,  fn i s h e d  g o o d s  c an  b e  fo u n d  i n  a p a c ka ge d
s tate  wh e r e  th e y c a n  b e  fu r th e r  p al l e ti z e d  o r  o th e r wi s e
ar r an g e d  o r  c o l l e c te d  awa i ti n g  tr a n s p o r ta ti o n .

A.15.2.1 .1    T h e  N F PA Fire Protection Guide to Hazardous Materials
s h o u l d  b e  u s e d  fo r  g u i d a n c e  o n  c o m p ati b i l i ty.

A.15.2.1 .2    S p i l l  c o n tr o l ,  d r ai n ag e ,  an d  c o n tai n m e n t ar e  typ i ‐
c a l l y r e q u i r e d  u n d e r  e n vi r o n m e n ta l  r e g u l a ti o n s .  C h e c k th e
b u i l d i n g  c o d e  to  d e te r m i n e  wh e th e r  i t c o n ta i n s  s p i l l  c o n tr o l
re q u i r e m e n ts .

T h e  d e c o m p o s i ti o n  o f s to r e d  c o m m e r c i a l l y avai l ab l e
s tr e n g th s  o f l i q u i d  an d  s o l i d  o x i d i z e r s  c a n  e m i t to x i c  g as e s .
Ad d i ti o n a l l y,  th e  r u n o ff fr o m  s p i l l s  o f s to r e d  o x i d i z e r s  o r  fr o m
o x i d i z e r s  m i x e d  wi th  fr e -e x ti n gu i s h i n g  ag e n ts  c an  c o n tai n
m a te r i al s  h a z a r d o u s  to  th e  e n vi r o n m e n t.

T h e  h az ar d s  o f s to r e d  o x i d i z e r s  c a n  m a n i fe s t th e m s e l ve s  i n
o n e  o r  m o r e  o f fve  d i s ti n c t h a z a r d o u s  s i tu a ti o n s  as  fo l l o ws :

( 1 ) T h e y c an  i n c r e as e  th e  b u r n i n g  r ate  o f c o m b u s ti b l e  m a te ‐
r i al s .

( 2 ) T h e y c a n  c au s e  s p o n tan e o u s  i gn i ti o n  o f c o m b u s ti b l e
m a te r i al s .

( 3 ) T h e y c an  d e c o m p o s e  r a p i d l y.
( 4 ) T h e y c an  l i b e r a te  h a z a r d o u s  ga s e s .
( 5 ) T h e y c an  u n d e r go  s e l f-s u s ta i n e d  d e c o m p o s i ti o n ,  wh i c h

c a n  r e s u l t i n  an  e x p l o s i o n .
( 6 ) T h e y c a n  r e a c t e x p l o s i ve l y i f m i x e d  wi th  i n c o m p ati b l e s  o r

i n  fr e  c o n d i ti o n s .

A.15.2.5    Au to m ati c  s p r i n kl e r s  ar e  a n  e ffe c ti ve  m e th o d  to
c o n tr o l  fr e s  i n vo l vi n g  o x i d i z e r s  i n  c o n j u n c ti o n  wi th  th e  o th e r
fr e  p r e ve n ti o n  r e q u i r e m e n ts  i n  th e  d o c u m e n t.

A.15.2.5.1    D r y p i p e  a n d  d o u b l e -i n te r l o c k p r e ac ti o n  ( D I PA)
s p r i n kl e r  s ys te m s  a r e  g e n e r al l y p r o h i b i te d  b y 1 5 . 2 . 5 . 1 . 1  fo r  u s e

wi th  o x i d i z e r s .  I n  m e r c an ti l e  o c c u p an c i e s  wi th  o p e n - ai r  e n vi ‐
r o n m e n ts  th at ar e  a l r e a d y p r o te c te d  b y th e s e  typ e s  o f s ys te m s  a s

p r e s c r i b e d  b y o th e r  c o d e s ,  i t i s  c o n s i d e r e d  ac c e p tab l e  to  s to r e
q u an ti ti e s  d efn e d  b y th i s  c o d e ,  wi th  th e  r e c o g n i ti o n  th a t th e s e

c o m m o d i ti e s  m i gh t n o t b e  a d e q u a te l y p r o te c te d .  O u ts i d e  s to r ‐
ag e  i n  th i s  m an n e r  i s  p r e fe r r e d  to  i n s i d e  s to r ag e .

A.15.2.5.2.1    C o n d i ti o n s  th at affe c t th e  n e e d  fo r  h yd r a n t
p r o te c ti o n  i n c l u d e  n e a r n e s s  o f th e  e x p o s u r e s ,  s i z e  an d
c o n s tr u c ti o n  o f th e  b u i l d i n g,  am o u n t a n d  c l a s s  o f th e  o x i d i z e r

s to r e d ,  an d  a va i l a b i l i ty o f p u b l i c  fr e  p r o te c ti o n .

A.15.2.5.3.1    A d r y-c h e m i c al  fr e -e x ti n g u i s h i n g ag e n t c o n tai n ‐
i n g am m o n i u m  c o m p o u n d s  ( s u c h  as  s o m e  A: B : C  ag e n ts )

s h o u l d  n o t b e  u s e d  o n  o x i d i z e r s  th at c o n tai n  c h l o r i n e  an d
b r o m i n e .  T h e  r e a c ti o n  b e twe e n  th e  o x i d i z e r  an d  th e  am m o ‐

n i u m  s a l ts  i n  th e  fr e -e x ti n g u i s h i n g  ag e n t c an  p r o d u c e  th e
e x p l o s i ve  c o m p o u n d  n i tr o ge n  tr i c h l o r i d e  ( N C l 3 ) .  C ar b o n  d i o x ‐
i d e  o r  o th e r  e x ti n g u i s h i n g a ge n ts  th at fu n c ti o n  b y a s m o th e r ‐

i n g  a c ti o n  fo r  e ffe c ti ve  u s e  a r e  o f n o  val u e  i n  e x ti n g u i s h i n g
fr e s  i n vo l vi n g  o x i d i z e r s .

A.15.2.5.3.2    H al o n  e x ti n g u i s h e r s  s h o u l d  n o t b e  u s e d  o n  fr e s
i n vo l vi n g o x i d i z e r s  b e c a u s e  th e y c an  r e ac t wi th  th e  o x i d i z e r.

A.15.2.5.3.3    H al o c a r b o n  c l e an  a ge n t e x ti n gu i s h e r s  a s  i d e n ti ‐
fe d  i n  N F PA 2 0 0 1  ar e  c h e m i c al l y s i m i l ar  to  H al o n  an d  u n l e s s
p r o ve d  d i ffe r e n t s h o u l d  b e  as s u m e d  to  r e ac t wi th  th e  o x i d i z e r.

A.15.2.11    C a r e  s h o u l d  b e  e x e r c i s e d  b e c a u s e  s o m e  o x i d i z e r s
a r e  m u tu a l l y i n c o m p a ti b l e .  C h l o r i n ate d  i s o c yan u r ate s  an d

h yp o c h l o r i te s  ar e  e x am p l e s  o f o x i d i z e r s  th at a r e  i n c o m p a ti b l e .
T h e  N F PA Fire Protection Guide to Hazardous Materials l i s ts  m a n y
o x i d i z e r s  an d  o th e r  m ate r i a l s  th at r e s u l t i n  h az ar d o u s  i n te r ac ‐

ti o n s .

A.15.2.11 .10    T h i s  r e q u i r e m e n t to  r e s tr i c t e x p o s u r e  to  wate r  i s
n o t i n te n d e d  to  ap p l y to  th e  ap p l i c ati o n  o f fr e  p r o te c ti o n

wate r.

A.15.2.11 .11    Wh e r e  a b s o r p ti ve  c o m b u s ti b l e  p ac ki n g  m ate r i al s
u s e d  to  c o n tai n  wa te r-s o l u b l e  o x i d i z e r s  h ave  b e c o m e  we t
d u r i n g e i th e r  fr e  o r  n o nfr e  c o n d i ti o n s ,  th e  o x i d i z e r  c an

i m p r e g n ate  th e  p a c ki n g  m ate r i a l .  T h i s  c r e a te s  a  s e r i o u s  fr e
h a z a r d  wh e n  th e  p ac ki n g  m a te r i al  d r i e s .  Wo o d e n  p al l e ts  th a t
a r e  e x p o s e d  to  wate r  s o l u ti o n s  o f an  o x i d i z e r  al s o  c an  e x h i b i t

th i s  b e h avi o r.

A.15.3.2.1 .1    I m p r e g n ati o n  o f wo o d  fo r  fr e  r e tar d an c y o r  to
p r e ve n t d e c ay d o e s  n o t p r o te c t th e  wo o d  fr o m  i m p r e gn a ti o n  b y

th e  o x i d i z e r.

A.15.3.2.2.2.2(A)    F i g u r e  A. 1 5 . 3 . 2 . 2 . 2 . 2 ( A)  s h o ws  an  e x am p l e
o f a s to r ag e  l a yo u t i n  a typ i c al  s p r i n kl e r e d  war e h o u s e .

A.15.3.2.2.3    T h e  te r m  commodity i s  u s e d  as  d efn e d  i n
N F PA 1 3 .

A.15.3.2.3.2.7    O n l y th e  b u i l d i n g  l i m i t,  n o t th e  p i l e  l i m i t,
h e i gh t,  o r  wi d th ,  c a n  b e  i n c r e a s e d  b y th i s  p r o vi s i o n .

A.15.3.2.5.4.5    F o r  e x a m p l e ,  two  tan ks  c o n tai n i n g  4 0 0 0  l b
( 1 8 1 4  kg )  a n d  3 0 0 0  l b  ( 1 3 6 0  kg )  o f C l as s  4  o x i d i z e r  a r e  s e p a r a‐
te d  b y 2 5  ft ( 7 . 6  m ) .  B e c au s e  th e y a r e  s e p a r ate d  b y l e s s  th an

1 0  p e r c e n t o f 3 0 0  ft ( 9 2  m ) ,  th e  to tal  q u an ti ty o f 7 0 0 0  l b
( 3 1 7 5  kg )  r e q u i r e s  a m i n i m u m  s e p ar a ti o n  o f 4 0 0  ft ( 1 2 2  m )  to
th e  n e ar e s t i m p o r ta n t s tr u c tu r e  i n  ac c o r d an c e  wi th  1 5 . 3 . 2 . 5 . 3 . 4 .
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Δ FI G U RE  A. 1 5 . 3 . 2 . 2 . 2 . 2 ( A)   S am p l e  L ayo u t fo r C l as s  1  O x i d i z e rs  i n  S p ri n k l e re d  B ui l d i n gs .
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A. 1 5 . 3 . 5 . 2 . 1    Re c o m m e n d e d  m e r c an ti l e  s to r e  ar r a n ge m e n ts
fo r  m u tu al l y i n c o m p ati b l e  o x i d i z e r s  ar e  s h o wn  i n  F i gu r e
A. 1 5 . 3 . 5 . 2 . 1 ( a )  an d  F i g u r e  A. 1 5 . 3 . 5 . 2 . 1 ( b ) .  T h e s e  two  d i ag r am s
i l l u s tr a te  ar r an g e m e n ts  th at m i n i m i z e  th e  c h an c e  o f e x p o s u r e
to  i n c o m p a ti b l e  m ate r i al s .  Wh e r e ve r  p o s s i b l e ,  ve r ti c al  s e p ar a‐
ti o n  s h o u l d  b e  m a i n tai n e d  b e twe e n  i n c o m p a ti b l e  m a te r i al s .

S h e l f
 1

S h e l f  
2

S h e l f  
3

S h e l f  
4

S h e l f  
5

S h e l f  
6

S h e l f  
7

S h e l f  
8

S h e l f  
9

S h e l f  1 :  O x i d i z e r  A            S h e l f  4 :  O x i d i z e r  B            S h e l f  7 :  O x i d i z e r  C

S h e l f  2 :  O x i d i z e r  A            S h e l f  5 :  O x i d i z e r  B            S h e l f  8 :  O x i d i z e r  C

S h e l f  3 :  O x i d i z e r  A            S h e l f  6 :  O x i d i z e r  B            S h e l f  9 :  O x i d i z e r  C

O x i d i z e r s  A ,  B ,  a n d  C  a r e  m u t u a l l y  i n c o m p a t i b l e .

S o l i d  p a r t i t i o n s

FI G U RE  A. 1 5 . 3 . 5 . 2 . 1 ( a)   Re c o m m e n d e d  M e rc an ti l e  S to re
Ar ran ge m e n t fo r M u tu al l y I n c o m p ati b l e  O x i d i z e rs .

S o l i d  p a r t i t i o n s

S h e l f  1 :  O x i d i z e r  A  S h e l f  4 :  O x i d i z e r  C  S h e l f  7 :  O x i d i z e r  D

S h e l f  2 :  I n e r t  S h e l f  5 :  I n e r t  S h e l f  8 :  I n e r t

S h e l f  3 :  O x i d i z e r  B  S h e l f  6 :  I n c o m p a t i b l e  S h e l f  9 :  I n c o m p a t i b l e
                                                   l i q u i d                                 l i q u i d

O x i d i z e r s  A ,  B ,  C ,  a n d  D  a r e  m u t u a l l y  i n c o m p a t i b l e  w i t h  e a c h  o t h e r  
a n d  w i t h  t h e  i n c o m p a t i b l e  l i q u i d s .

S h e l f
 1

S h e l f  
2

S h e l f  
3

S h e l f  
4

S h e l f  
5

S h e l f  
6

S h e l f  
7

S h e l f  
8

S h e l f  
9

FI G U RE  A. 1 5 . 3 . 5 . 2 . 1 ( b )   Re c o m m e n d e d  M e rc an ti l e  S to re
Ar ran ge m e n t fo r M u tu al l y I n c o m p ati b l e  O x i d i z e rs  an d  O th e r
I n c o m p ati b l e  M ate ri al s .

A. 1 7 . 2 . 1 . 1    T h e  r e te n ti o n  o f s p i l l e d  p yr o p h o r i c  l i q u i d s  ar o u n d
p r o c e s s  ta n ks ,  s to r a ge  ta n ks ,  o r  ve s s e l s  an d  o th e r  c o n tai n e r s

s h o u l d  b e  a vo i d e d  to  p r e ve n t a c a ta s tr o p h i c  fai l u r e  o f th e
ve s s e l s  o r  c o n tai n e r s  i n  th e  e ve n t o f fr e .

A. 1 7 . 2 . 5    P yr o p h o r i c  l i q u i d s  c atc h  fr e  e a s i l y a n d  ar e  o fte n
wate r  r e ac ti ve .  T h e  am o u n t o f wate r  n e e d e d  to  p u t o u t a  fr e
m i gh t d e p e n d  o n  th e  vo l u m e  o f m ate r i al  b u r n i n g .  Ad d i n g

i n s u ffc i e n t am o u n ts  o f wa te r  c o u l d  r e s u l t i n  a n  u n c o n tr o l l e d
r e ac ti o n .

A. 1 7 . 4 . 1 . 2    Wh e n  s o l i d s  a r e  i n vo l ve d ,  an  ap p r o x i m ati o n  o f th e
l i q u i d  vo l u m e  o f th e  c o n ta i n e r s  u s e d  i s  to  b e  d e te r m i n e d .  F o r
e x a m p l e ,  i f th e  s o l i d s  we r e  p ac ka ge d  i n  a 5 5 - ga l l o n  d r u m ,  a

vo l u m e  o f 5 5  ga l  wo u l d  b e  u s e d .  I f th e  s o l i d s  we r e  p ac kag e d  i n
1 -g al l o n  c o n tai n e r s ,  th e  vo l u m e  wo u l d  b e  d e te r m i n e d  a c c o r d ‐
i n gl y.

A. 1 7 . 4 . 3 . 1    I n  n o  e ve n t s h o u l d  th e  d i s tan c e  b e twe e n  e x p o s u r e s
i n d i c a te d  i n  1 7 . 4 . 1 . 2  b e  l e s s  th an  twi c e  th e  d i s tan c e  r e q u i r e d  b y
N F PA 3 0  fo r  an  e q u i va l e n t vo l u m e  o f C l as s  I B  fam m ab l e

l i q u i d .

A. 1 7 . 6 . 1 . 3    S e c o n d ar y c o n tai n m e n t ar e a s  c a n  b e  d e s i g n e d  to
b e  r e m o te  fr o m  p r o c e s s  o r  s to r ag e  a r e as .  D r ai n ag e  c an  b e  u s e d

as  a m e a n s  to  r e m o ve  th e  s p i l l e d  l i q u i d  an d  tr a n s p o r t i t to  a
r e m o te  l o c ati o n .  B u r i e d  ta n ks  c a n  b e  u s e d  as  a  m e an s  to

c o n tai n  s p i l l e d  l i q u i d s .  S l o p e d  fo o r s  o r  fo o r s  d e s i gn e d  to
d r ai n  s p i l l e d  l i q u i d s  a way fr o m  s to r a ge  ta n ks  a n d  c o n tai n e r
s to r ag e  al l  s e r ve  to  m i n i m i z e  a fr e  e ve n t c r e a te d  b y a s p i l l .

A. 1 7 . 6 . 2 . 3 . 1    S e e  A. 1 7 . 6 . 1 . 3 .

A. 1 7 . 7 . 1 . 2    S e e  A. 1 7 . 6 . 1 . 3 .

A. 1 7 . 7 . 2 . 2 . 1    S e e  A. 1 7 . 6 . 1 . 3 .

A. 2 0 . 6 . 1 . 3 . 1    S e c o n d ar y c o n tai n m e n t ar e a s  c a n  b e  d e s i g n e d  to
b e  r e m o te  fr o m  p r o c e s s  o r  s to r ag e  a r e as .  D r a i n ag e  c an  b e  u s e d

a s  a  m e a n s  to  r e m o ve  s p i l l e d  l i q u i d s  an d  tr an s p o r t th e m  to  a
r e m o te  l o c ati o n .

A. 2 0 . 6 . 2 . 3 . 1    S e e  A. 2 0 . 6 . 1 . 3 . 1 .

A. 2 0 . 7 . 1 . 2 . 1    S e e  A. 2 0 . 6 . 1 . 3 . 1 .

A. 2 1 . 1 . 1 . 2 . 1 ( 1 )    F o r  r e g u l a ti o n s  o n  th e  tr an s p o r tati o n  o f g as e s ,
s e e  4 9  C F R 1 0 0 –1 8 5 ,  “ P i p e l i n e  an d  H a z a r d o u s  M ate r i al s  S a fe ty
Ad m i n i s tr ati o n ,  D e p a r tm e n t o f Tr an s p o r tati o n , ”  a n d  Transpor‐

tation of Dangerous Goods Regulations.  [ 5 5 : A. 1 . 1 . 2 ( 1 ) ]

A. 2 1 . 1 . 1 . 2 . 1 ( 3 )    C r yo g e n i c  fu i d  c e n tr al  s u p p l y s ys te m  i n s tal l a‐
ti o n s  ar e  i n te n d e d  to  b e  c o ve r e d  b y th e  r e q u i r e m e n ts  o f th i s

c o d e .  I n s tr u m e n ta ti o n  an d  al a r m s  th at ar e  a tte n d a n t to  th e
s ys te m  a n d  d e s i g n e d  to  i n te r fa c e  wi th  th e  ap p l i c ati o n  i n  a

h e a l th  c ar e  fac i l i ty a r e  to  b e  r e tai n e d  wi th i n  th e  p u r vi e w o f
N F PA 9 9 .  [ 5 5 : A. 1 . 1 . 2 ( 3 ) ]

A. 2 1 . 1 . 1 . 2 . 1 ( 5 )    F o r  i n fo r m a ti o n ,  s e e  N F PA 5 2  o r  N F PA 5 8 .
[ 5 5 : A. 1 . 1 . 2 ( 5 ) ]

A. 2 1 . 1 . 1 . 2 . 1 ( 6 )    T h e  s to r ag e  o f a n d  u s e  o f c o m p r e s s e d  ga s e s
an d  c r yo ge n i c  fu i d s  o u ts i d e  th e  b o u n d a r i e s  o f l a b o r a to r y wo r k
ar e as  i s  c o ve r e d  b y th i s  c o d e .  [ 5 5 : A. 1 . 1 . 2 ( 6 ) ]

A. 2 1 . 1 . 1 . 2 . 1 ( 1 1 )    N F PA 5 5  i s  u s e d  as  th e  s o u r c e  d o c u m e n t fo r
th e  fu n d am e n ta l  r e q u i r e m e n ts  fo r  c o m p r e s s e d  h yd r o ge n  ga s

( GH 2 ) ,  o r  l i q u efe d  h yd r o g e n  g as  ( L H 2 )  s ys te m  i n s tal l ati o n s .
C o r r e l ati o n  b e twe e n  N F PA 5 5  an d  N F PA 2  i s  th e  r e s p o n s i b i l i ty
o f th e  two  te c h n i c al  c o m m i tte e s  i n vo l ve d .  T h e  i n s tal l a ti o n
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r e q u i r e m e n ts  fo r  b u l k GH 2  o r  L H 2  ar e  vi e we d  as  fu n d am e n tal
p r o vi s i o n s .  O n  th e  o th e r  h an d ,  u s e -s p e c ifc  r e q u i r e m e n ts  fo r

d e s i g n ate d  a p p l i c a ti o n s  s u c h  as  ve h i c u l a r  fu e l i n g ar e  n o t r e s i ‐
d e n t i n  N F PA 5 5  an d  ar e  u n d e r  th e  p u r vi e w o f th e  N F PA 2
Te c h n i c a l  C o m m i tte e .  Wh e r e  th e r e  a r e  s p e c ifc  p r o vi s i o n s  o r

c o n tr o l s  i n c l u d e d  i n  N F PA 5 5 ,  th e  s p e c ifc  c o n tr o l s  o f N F PA 5 5
wi l l  g o ve r n  e x c e p t th at m o d ifc a ti o n s  m ad e  to  p r o vi s i o n s  th a t
h a ve  b e e n  e x tr ac te d  c a n  b e  fo l l o we d  wh e n  th e  m o d ifc a ti o n s

h ave  b e e n  m a d e  wi th i n  N F PA’ s  e x trac t p r o c e d u r e  a s  i n d i c a te d
i n  th e  Manual of Style for NFPA Technical Committee Documents.
[55:A. 1 . 1 . 2 ( 1 ) ]

A.21.2.5    B u l k h yd r o g e n  c o m p r e s s e d  g as  s ys te m s  te r m i n ate  a t
th e  s o u r c e  va l ve .  I n  c yl i n d e r  fl l i n g o r  p ac ka gi n g o p e r ati o n s ,

c yl i n d e r s  l o c a te d  o n  fl l i n g m an i fo l d s  l o c ate d  d o wn s tr e a m  o f
th e  s o u r c e  val ve  ar e  n o t c o n s i d e r e d  to  b e  p a r t o f th e  b u l k ga s
s ys te m .  F o r  d efn i ti o n s  o f s o u r c e  val ve  an d  b u l k h yd r o ge n

c o m p r e s s e d  g as  s ys te m ,  s e e  3 . 3 . 8 8  an d  3 . 3 . 9 3 . 2  o f N F PA 5 5 .
Ad d i ti o n a l  r e q u i r e m e n ts  fo r  s o u r c e  val ve s  c a n  b e  fo u n d  i n
S e c ti o n  6 . 2 0  o f N F PA 5 5 .  T h e  1 5 , 0 0 0  s c f ( 4 2 5  N m 3 )  th r e s h o l d
o n l y ap p l i e s  to  th e  s u p p l y an d  n o t to  c yl i n d e r s  b e i n g fl l e d  fr o m

th e  s ys te m .  An  e x am p l e  o f an  i n d i vi d u al  b u l k h yd r o ge n  s ys te m
wo u l d  b e  s u p p l y c o n tai n e r s  m a n i fo l d e d  to g e th e r  i n to  an  i n d i ‐
vi d u a l  s ys te m ,  s u c h  as  a  b u n d l e  o r  a tu b e  tr ai l e r  th at e x c e e d s

1 5 , 0 0 0  s c f a n d  wh i c h  i s  i n te n d e d  to  fe e d  a p r o c e s s .  [55:A. 6 . 6 ]

A.21.2.8    U n d e r  th e  r e q u i r e m e n ts  o f 2 9  C F R 1 9 1 0 . 3 8 ,  “ E m e r ‐
ge n c y Ac ti o n  P l a n s , ”  e s ta b l i s h e d  b y O S H A r e g u l ati o n s ,  e m p l o y‐

e r s  m u s t e s tab l i s h  a n  e m p l o ye e  a l ar m  s ys te m  th at c o m p l i e s  wi th
2 9  C F R 1 9 1 0 . 1 6 5 ,  “ E m p l o ye e  Al ar m  S ys te m s . ”  T h e  r e q u i r e ‐

m e n ts  o f 2 9  C F R 1 9 1 0 . 1 6 5  fo r  th e  e m p l o ye e  al ar m  s ys te m
i n c l u d e ,  b u t ar e  n o t l i m i te d  to ,  s ys te m s  th at ar e  c a p a b l e  o f
b e i n g p e r c e i ve d  ab o ve  a m b i e n t n o i s e  o r  l i gh t l e ve l s  b y a l l

e m p l o ye e s  i n  th e  affe c te d  p o r ti o n s  o f th e  wo r kp l ac e .  Tac ti l e
d e vi c e s  s h o u l d  b e  u s e d  to  a l e r t th o s e  e m p l o ye e s  wh o  wo u l d  n o t

o th e r wi s e  b e  ab l e  to  r e c o gn i z e  th e  au d i b l e  o r  vi s u al  a l a r m .  T h e
a l a r m  s ys te m  c an  b e  e l e c tr i c a l l y p o we r e d  o r  p o we r e d  b y p n e u ‐
m a ti c  o r  o th e r  m e an s .  S tate ,  l o c a l ,  o r  o th e r  go ve r n m e n tal  r e g u ‐

l ati o n s  m i g h t al s o  e s ta b l i s h  r e q u i r e m e n ts  fo r  e m p l o ye e  al a r m
s ys te m s .  [55:A. 6 . 9 ]

A.21.2.9    S e e  N F PA 5 5  fo r  m o r e  i n fo r m ati o n  o n  th i s  s u b j e c t.

A.21.2.10    T h e  i n te n t o f th i s  s e c ti o n  i s  to  r e q u i r e  a  wa te r-b as e d
fr e  e x ti n gu i s h i n g  s ys te m  to  ke e p  ve s s e l s  c o n tai n i n g
c o m p r e s s e d  g as e s  c o o l  i n  th e  e ve n t o f an  e x p o s u r e  fr e ,  th e r e b y
m i n i m i z i n g  th e  l i ke l i h o o d  o f a r e l e as e  an d  a s s o c i ate d  c o n s e ‐

q u e n c e s .  Ac c o r d i n gl y,  a l te r n ati ve  fr e  e x ti n gu i s h i n g  s ys te m s ,
s u c h  as  d r y-c h e m i c al  o r  g as e o u s  a ge n t s ys te m s ,  s h o u l d  n o t b e
s u b s ti tu te d .  [55:A. 6 . 1 1 ]

N A.21.2.16.3.2    E x am p l e s  o f ga s e s  th at a r e  h e avi e r  th an  ai r
i n c l u d e ,  b u t ar e  n o t l i m i te d  to ,  c a r b o n  d i o x i d e ,  ar g o n ,  an d

n i tr o u s  o x i d e .  [55:A. 6 . 1 7 . 4 . 2 ]

N A.21.2.16.3.3    E x am p l e s  o f g as e s  th at ar e  l i gh te r  th an  ai r
i n c l u d e ,  b u t ar e  n o t l i m i te d  to ,  h yd r o ge n ,  h e l i u m ,  a n d  m e th ‐

a n e .  [55:6 . 1 7 . 4 . 3 ]

N A.21.2.19    F i gu r e  A. 2 1 . 2 . 1 9  s h o ws  th r e e  p o s s i b l e  l o c a ti o n s  o f
th e  s o u r c e  val ve .  [55:A. 6 . 2 0 ]

N A.21.3.1 .5.2    T h e  g o a l  o f th i s  r e q u i r e m e n t i s  to  p r e ve n t u n au ‐
th o r i z e d  p e r s o n n e l  o r  th o s e  u n fam i l i a r  wi th  g as  s to rag e  s ys te m s
fr o m  ta m p e r i n g  wi th  th e  e q u i p m e n t a s  we l l  as  to  p r e ve n t th e

i n ad ve r te n t o r  u n au th o r i z e d  r e m o val  o r  u s e  o f c o m p r e s s e d
g as e s  fr o m  s to r ag e  ar e as .  Wh e r e  th e  c o m p r e s s e d  g as e s  ar e  l o c a‐
te d  i n  a n  ar e a o p e n  to  th e  ge n e r a l  p u b l i c ,  a c o m m o n  p r a c ti c e  i s

to  fe n c e  a n d  l o c k th e  s to r ag e  o r  u s e  ar e a ,  wi th  ac c e s s  r e s tr i c te d
to  s u p p l i e r  an d  u s e r  p e r s o n n e l .  Wh e n  th e  s to r a ge  o r  u s e  ar e a  i s

l o c a te d  wi th i n  th e  u s e r ’ s  s e c u r e  a r e a a n d  i s  n o t ac c e s s i b l e  b y
th e  ge n e r a l  p u b l i c ,  i t i s  n o t al ways  n e c e s s ar y to  fe n c e  o r  o th e r ‐

wi s e  s e c u r e  th e  i n d i vi d u a l  g as  s to r ag e  o r  u s e  ar e a s .  P e r s o n n e l
a c c e s s  p atte r n s  m ay s ti l l  m a n d ate  th at th e  s ys te m  b e  fe n c e d ,  a s
d e te r m i n e d  b y th e  s u p p l i e r  an d  th e  u s e r.  [55:A. 7 . 1 . 8 . 2 ]

A.21.3.1 .7.2    F i gu r e  A. 2 1 . 3 . 1 . 7 . 2  i s  a  s c h e m ati c  s h o wi n g th e
s e p ar ati o n  d i s ta n c e s  r e q u i r e d  b y 2 1 . 3 . 1 . 7 . 2 .  [55:A. 7 . 1 . 1 2 . 2 ]

N A.21.3.1 .7.2.5    An al ys i s  o f ga s  m i x tu r e s  o fte n  i n c l u d e s  th e  an a l ‐
ys i s  o f i n d i vi d u a l  c yl i n d e r s  th at h a ve  b e e n  d i s c o n n e c te d  fr o m

th e  fl l i n g m an i fo l d s .  T h e  an a l ys i s  p r o c e d u r e  i s  a  p r o d u c ti o n
s te p  wh e r e  c yl i n d e r s  o f m an y d i ffe r e n t typ e s  a n d  c o n te n ts  ar e
p r o c e s s e d .  I t i s  n o t u n u s u al  fo r  an  i n d i vi d u al  g as  m i x tu r e  to

c o n tai n  g as e s  o th e r wi s e  d e e m e d  to  b e  i n c o m p a ti b l e  i n  th e  p u r e
s tate .  F o r  e x am p l e ,  a m i x tu r e  o f h yd r o ge n  an d  ai r  i s  r o u ti n e l y
m a n u fac tu r e d  fo r  u s e  as  a c al i b r ati n g  g as  m i x tu r e  u s e d  to  val i ‐

d ate  th e  o p e r a ti o n  o f fam m ab l e  ga s  d e te c ti o n  s ys te m s .  An al yti ‐
c a l  o p e r a ti o n s  i n vo l vi n g i n c o m p ati b l e  ga s e s ,  wh i c h  m ay b e
l o c a te d  wi th i n  an  i n d i vi d u al  l a b o r a to r y,  typ i c al l y r e q u i r e  th a t

th e  g as e s  b e i n g  an a l yz e d  b e  c o n n e c te d  to  i n d i vi d u al  wo r k
s tati o n s  o r  a n al yti c al  i n s tr u m e n ts  as  th e  p r o c e s s  i s  c o n d u c te d .
T h e  typ i c a l  an al yti c a l  p r o c e s s  i s  an  atte n d e d  p r o c e s s  wh e r e

te c h n i c i an s  h ave  “ h an d s  o n ”  c o n tr o l  o f th e  c yl i n d e r  u n d e r
e x am i n ati o n ,  wh i c h  s e r ve s  to  m i ti g ate  e ve n ts  th at m a y o th e r ‐
wi s e  o c c u r  i n  u n a tte n d e d  o p e r ati o n s ,  i n c l u d i n g  s to r a ge  o r  th e

u s e  o f an  u n a tte n d e d  s o u r c e  o f s u p p l y.  [55:A. 7 . 1 . 1 0 . 2 . 5 ]

A.21.3.1 .7.3    C l e ar a n c e  i s  r e q u i r e d  fr o m  c o m b u s ti b l e  m a te r i al s
to  m i n i m i z e  th e  e ffe c ts  o f e x p o s u r e  fr e s  to  th e  m ate r i a l s  s to r e d

o r  u s e d .  T h e  r e q u i r e m e n t to  s e p ar a te  th e  m a te r i al s  fr o m  ve ge ‐
tati o n  s h o u l d  n o t b e  i n te r p r e te d  to  m e an  th a t th e  ar e a i s  m a i n ‐

ta i n e d  fr e e  o f al l  ve ge tati o n .  I n  s o m e  s e tti n g s ,  g as  s ys te m s  a r e
l o c a te d  o n  gr o u n d s  th a t a r e  m ai n ta i n e d  wi th  fo r m al  l an d s c a p ‐
i n g.  S o m e  j u d g m e n t m u s t b e  e x e r c i s e d  to  d e te r m i n e  wh e th e r

th e  ve g e ta ti o n  p o s e s  wh a t m i gh t b e  vi e we d  a s  an  e x p o s u r e
h a z a r d  to  th e  m ate r i a l s  s to r e d .  C u t l awn s ,  fo r m a l  l a n d s c ap i n g ,
a n d  s i m i l a r  ve g e tati o n  d o  n o t o r d i n a r i l y p r e s e n t a  h az ar d  an d

s h o u l d  b e  al l o we d .  O n  th e  o th e r  h a n d ,  tal l ,  d r y g r as s  o r  we e d s
a n d  ve g e tati o n  th at fr i n g e s  o n  th e  b o r d e r  o f a n  u r b an –wi l d l an d
i n te r fa c e  m i gh t b e  vi e we d  as  a h az ar d .  [55:7 . 1 . 1 0 . 3 ]

A.21.3.1 .11 .3    T h e  g as  s u p p l i e r  s h o u l d  b e  c o n s u l te d  fo r  ad vi c e
u n d e r  th e s e  c i r c u m s tan c e s .  [55:A. 7 . 1 . 1 5 . 3 ]

A.21.3.1 .14.1 .3    U n d e r gr o u n d  p i p i n g s ys te m s  ar e  th o s e  s ys te m s
th at ar e  b u r i e d  a n d  i n  c o n ta c t wi th  e ar th  fl l  o r  s i m i l ar  m ate r i ‐

al s .  P i p i n g  l o c a te d  i n  o p e n -to p  o r  g r ate d -to p  tr e n c h e s  i s  n o t
c o n s i d e r e d  to  b e  u n d e r g r o u n d  a l th o u g h  i t m ay b e  b e l o w g r ad e .
[55:A. 7 . 1 . 1 8 . 1 . 2 ]

A.21.3.3.1 .11 .1(A)    I n  o p e r ati o n s  wh e r e  an  a u to m a ti c  e m e r ‐
g e n c y s h u to ff val ve  i s  ac ti vate d  b y a c o n tr o l  s ys te m  th at i s  o p e r ‐
a te d  fr o m  a r e m o te  s tati o n  o r  b y r e m o te  s tati o n  s o ftwa r e ,  th e

s o ftwar e  s ys te m  s h o u l d  b e  d e s i gn e d  to  p r o vi d e  a  vi s u al  i n d i c a‐
ti o n  o f th e  e m e r ge n c y s h u td o wn  c o n tr o l  s ys te m .  T h e  vi s u al
e m e r g e n c y s h u td o wn  fu n c ti o n  s h o u l d  b e  ab l e  to  b e  i d e n tife d

b y tr ai n e d  o p e r ato r s  an d  r e c o g n i z ab l e  to  e m e r ge n c y r e s p o n s e
p e r s o n n e l .  [55:A. 7 . 3 . 1 . 1 1 . 1 . 1 ]

•
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P i p i n g  w i t h i n  t h e  s c o p e  o f  N F PA  5 5

P i p i n g  w i t h i n  t h e  s c o p e  o f  N F PA  5 2

( a )  J T G  L i q u i d  S u p p l y  S y s t e m ( s )

( b )  J T G  Tu b e  Tr a i l e r  O f f l o a d i n g  S t a t i o n

( c )  J T G  Tu b e  Tr a i l e r  S u p p l y  S y s t e m
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O p t i o n a l  p i p i n g  w i t h i n  t h e  s c o p e  o f  N F PA  5 5

N FI G U RE  A. 2 1 . 2 . 1 9   T h re e  E x am p l e s  o f S o u rc e  Val ve  L o c ati o n s .  [ 5 5 : Fi gu re  A. 6 . 2 0 ]
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  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. 2 1 . 3 . 5 . 2 . 2 . 1    P o r ti o n s  o f th e  s ys te m  u p s tr e a m  o f th e  s o u r c e
va l ve  i n c l u d e  th e  c o n ta i n e r s  o r  b u l k s u p p l y a s  we l l  a s  c o n tr o l
e q u i p m e n t d e s i gn e d  to  c o n tr o l  th e  fo w o f ga s  i n to  a p i p i n g
s ys te m .  T h e  p i p i n g  s ys te m  d o wn s tr e am  o f th e  s o u r c e  val ve  i s
p r o te c te d  b y e x c e s s  fo w c o n tr o l  s h o u l d  fai l u r e  o c c u r  i n  th e
p i p i n g  s ys te m  a n d  i s  n o t r e q u i r e d  to  b e  p r o te c te d  b y th e  fr e
b a r r i e r.  T h e  fr e  b ar r i e r  s e r ve s  to  p r o te c t th o s e  p o r ti o n s  o f th e
s ys te m  th a t a r e  th e  m o s t vu l n e r ab l e ,  al o n g  wi th  th e  n e c e s s ar y
c o n tr o l s  u s e d  to  o p e r a te  th e  s ys te m .  [ 5 5 : 7 . 5 . 2 . 1 . 1 ]

N A. 2 1 . 3 . 6 . 1 . 1    Al l  l i q u efe d  a n d  n o n l i q u efe d  fam m ab l e
c o m p r e s s e d  ga s e s  ar e  r e g u l a te d  b y 2 1 . 3 . 6  u n l e s s  th e y a r e  s p e c i f‐
i c al l y i n d i c ate d  as  n o t ap p l i c a b l e  i n  a c c o r d an c e  wi th  2 1 . 1 . 1 . 2 . 1 .
[ 5 5 :  A. 7 . 6 . 1 . 1 ]

A. 2 1 . 3 . 7 . 2 . 1 . 1    S e e  A. 2 1 . 3 . 5 . 2 . 2 . 1 .  [ 5 5 : A. 7 . 7 . 2 . 1 . 1 ]

A. 2 1 . 3 . 8 . 3 . 1 . 1    S e e  A. 2 1 . 3 . 5 . 2 . 2 . 1 .  [ 5 5 : A. 7 . 8 . 3 . 1 . 1 ]

A. 2 1 . 3 . 9 . 3 . 4 . 3 ( A)    S e e  A. 2 1 . 3 . 5 . 2 . 2 . 1 .  [ 5 5 : A. 7 . 9 . 2 . 2 . 1 . 1 ]

A. 2 1 . 3 . 9 . 3 . 6    T h e  ar e a s  fo r  typ i c a l  r e s tr i c te d  fo w o r ifc e s  a r e
s h o wn  i n  Tab l e  A. 2 1 . 3 . 9 . 3 . 6 .  [ 5 5 : A. 7 . 9 . 3 . 6 ]

A. 2 1 . 3 . 9 . 3 . 6 . 2    T h e  fo r m u l a h a s  b e e n  take n  fr o m  i n d u s tr y
p u b l i c ati o n s ,  i n c l u d i n g th e  S c o tt S p e c i al ty Ga s e s  Design and
Safety Handbook.  I t i s  b as e d  o n  e s ti m ate d  fo w r ate s  fo r  ai r  at

To x i c
o r  

h i g h l y  
t o x i c

U n s t a b l e  
r e a c t i ve  

c l a s s  2 ,  
3 ,  a n d  4

P y ro p h o r i c C o r ro s i ve

F l a m m a b l eO x i d i z i n g

O t h e r  g a s  —
n o  s e p a ra t i o n  

re q u i r e d

2 0  f t  
( 6 . 1  m )

2 0  f t  ( 6 . 1  m )

2 0  f t  ( 6 . 1  m )

2 0  f t  ( 6 . 1  m )

2 0  f t  ( 6 . 1  m )

2 0  f t  ( 6 . 1  m )

2 0  f t  ( 6 . 1  m )

2 0  f t  ( 6 . 1  m )
t o  u n s t a b l e  re a c t i ve

2 0  f t  ( 6 . 1  m )
t o  c o rr o s i ve

2 0  f t  
( 6 . 1  m )

2 0  f t  
( 6 . 1  m )

2 0  f t  
( 6 . 1  m )

2 0  f t  
( 6 . 1  m )

2 0  f t  
( 6 . 1  m )

2 0  f t  
( 6 . 1  m )

FI G U RE  A. 2 1 . 3 . 1 . 7 . 2   S e p arati o n  o f G as  C yl i n d e rs  b y
H az ard .

Δ Tab l e  A. 2 1 . 3 . 9 . 3 . 6  Typ i c al  O rifc e  Are as

O rifc e  D i am e te r  Are a

i n . c m  i n . 2 c m 2

0 . 0 0 6 0 . 0 1 5 2 . 8 3  ×  1 0 -5 1 . 8 3  ×  1 0 -4

0 . 0 1 0 0 . 0 2 5 7 . 8 5  ×  1 0 -5 5 . 0 6  ×  1 0 -4

0 . 0 1 4 0 . 0 3 6 1 . 5 4  ×  1 0 -4 9 . 9 3  ×  1 0 -4

7 0 ° F  ( 2 1 ° C )  d i s c h a r gi n g to  n o r m a l  atm o s p h e r i c  p r e s s u r e
th r o u g h  a n  ave r ag e  s h ap e  a n d  q u al i ty o r ifc e .  I t c an  b e
as s u m e d  to  b e  ± 1 5  p e r c e n t a c c u r ate .  C o r r e c ti o n  fac to r s  h ave
b e e n  b u i l t i n to  th e  fo r m u l a a s  p r e s e n te d  i n  2 1 . 3 . 9 . 3 . 6 . 2  to
ac c o m m o d ate  th e  u s e  o f g as e s  o th e r  th a n  ai r  ( e . g . ,  u s e  o f
s p e c ifc  gr a vi ty d ata) .  [ 5 5 : A. 7 . 9 . 3 . 6 . 2 ]

A. 2 1 . 3 . 1 0 . 1 . 2 . 1    S e e  A. 2 1 . 3 . 5 . 2 . 2 . 1 .  [ 5 5 : A. 7 . 1 0 . 1 . 2 . 1 ]

A. 2 1 . 3 . 1 0 . 2 . 2 . 1    S e e  A. 2 1 . 3 . 5 . 2 . 2 . 1 .  [ 5 5 : A. 7 . 1 0 . 2 . 2 . 1 ]

A. 2 1 . 4 . 2    P r e s s u r e  ve s s e l s  o f a n y typ e  c an  b e  s u b j e c t to  ad d i ‐
ti o n a l  r e gu l ati o n s  i m p o s e d  b y va r i o u s  s tate s  o r  o th e r  l e g al  j u r i s ‐
d i c ti o n s .  U s e r s  s h o u l d  b e  a war e  th a t c o m p l i an c e  wi th  D O T  o r
AS M E  r e q u i r e m e n ts  m i g h t n o t s a ti s fy a l l  o f th e  r e q u i r e d  r e g u l a‐
ti o n s  fo r  th e  l o c ati o n  i n  wh i c h  th e  ve s s e l  i s  to  b e  i n s ta l l e d  o r
u s e d .  [ 5 5 : A. 8 . 2 ]

A. 2 1 . 4 . 2 . 3 . 3 . 1    Va p o r i z e r s  o r  h e at e x c h a n ge r s  u s e d  to  vap o r i z e
c r yo g e n i c  fu i d s  c a n  ac c u m u l ate  a l a r ge  l o ad  o f i c e  d u r i n g
o p e r ati o n .  Ad d i ti o n al  r e q u i r e m e n ts  to  b e  c o n s i d e r e d  i n  th e
d e s i g n  i n c l u d e  s n o w l o ad  fo r  th e  ar e a  wh e r e  th e  i n s tal l a ti o n  i s
l o c ate d  a s  we l l  as  th e  r e q u i r e m e n ts  fo r  s e i s m i c  c o n d i ti o n s .  T h e
o p e r ati n g  c o n d i ti o n s  o f s ys te m s  var y,  a n d  th e  d e s i g n e r  h as  a
r e s p o n s i b i l i ty to  c o n s i d e r  al l  th e  l o a d s  th at m i gh t b e  i m p o s e d .
F o u n d a ti o n s  th at c o u l d  b e  u s e d  to  s u p p o r t d e l i ve r y ve h i c l e s  a s
we l l  m i g h t r e q u i r e  s p e c i al  c o n s i d e r a ti o n  r e l e van t to  l i ve  l o ad s
as  we l l  as  fo r  th e  d e ad  l o ad s  i m p o s e d  b y th e  e q u i p m e n t i ts e l f.
[ 5 5 : A. 8 . 2 . 3 . 3 ]

A. 2 1 . 4 . 2 . 4 . 5 . 1    P r e s s u r e  r e l i e f va l ve s  typ i c al l y ar e  s p r i n g -l o a d e d
va l ve s  wh e r e  th e  r e l i e f p r e s s u r e  i s  s e t b y a d j u s tm e n t o f a  s p r i n g .
Val ve s  s h o u l d  b e  m a d e  to  b e  tam p e r  r e s i s ta n t i n  o r d e r  to
p r e ve n t a d j u s tm e n t b y o th e r  th a n  a u th o r i z e d  p e r s o n n e l  typ i ‐
c a l l y fo u n d  a t a r e te s t fac i l i ty.  An  AS M E  p r e s s u r e  r e l i e f va l ve  i s
d e s i g n e d  to  c o m p l y wi th  th e  r e q u i r e m e n ts  o f th e  AS M E  Boiler
and Pressure Vessel Code an d  typ i c al l y i s  e q u i p p e d  wi th  a  wi r e  an d
l e ad  s e a l  to  p r e ve n t ta m p e r i n g .  [ 5 5 : A. 8 . 2 . 4 . 5 . 1 ]

A. 2 1 . 4 . 4 . 1 . 1 . 2    An  e x am p l e  o f th i s  i d e n tifc a ti o n  i s  3 6 0  d e gr e e
wr ap -ar o u n d  ta p e .  [ 5 5 : 8 . 1 . 1 . 2 ]

N A. 2 1 . 4 . 5 . 2    T h e  p u r p o s e  o f th i s  r e q u i r e m e n t i s  to  p r e ve n t
u n au th o r i z e d  p e r s o n n e l  o r  th o s e  u n fam i l i a r  wi th  c r yo ge n i c
s to r ag e  s ys te m s  fr o m  ta m p e r i n g  wi th  th e  e q u i p m e n t.  Wh e r e
th e  b u l k s to r a ge  s ys te m  i s  l o c ate d  i n  a n  ar e a  o p e n  to  th e
ge n e r a l  p u b l i c ,  a  c o m m o n  p r ac ti c e  i s  to  fe n c e  th e  s ys te m  an d
l o c k i t,  wi th  a c c e s s  r e s tr i c te d  to  s u p p l i e r  p e r s o n n e l  an d  s o m e ‐
ti m e s  u s e r  p e r s o n n e l .  Wh e n  th e  b u l k s to r ag e  s ys te m  i s  l o c ate d
wi th i n  th e  u s e r ’ s  s e c u r e  a r e a an d  i s  n o t o p e n  to  th e  g e n e r al
p u b l i c ,  i t i s  n o t al ways  n e c e s s ar y to  fe n c e  th e  b u l k s to r a ge
s ys te m .  P e r s o n n e l  ac c e s s  p atte r n s  m a y s ti l l  m an d ate  th at th e
s ys te m  b e  fe n c e d ,  a s  d e te r m i n e d  b y th e  s u p p l i e r  a n d  th e  u s e r.
[ 5 5 :  A. 8 . 5 . 2 ]

Δ A. 2 1 . 4 . 6 . 2    I t i s  n o t u n c o m m o n  to  h a ve  i n e r t c r yo ge n i c  fu i d s
u s e d  to  p r o vi d e  s tag e  e ffe c ts  fo r  th e a tr i c a l  p e r fo r m an c e s  th at
ar e  c o n d u c te d  wi th i n  as s e m b l y o c c u p a n c i e s .  T h e  fu i d s  ar e
s o m e ti m e s  p l ac e d  wi th i n  th e s e  o c c u p an c i e s  wi th  s p e c i al
c o n tr o l s ,  i n c l u d i n g ve n ti l ati o n  s ys te m s ,  fr e  d e te c ti o n  s ys te m s ,
m o n i to r s  fo r  o x yge n  d efc i e n c y,  war n i n g  s i g n s ,  an d  r e m o te  fl l
i n d i c ati n g  d e vi c e s  th at i n d i c a te  tan k vo l u m e  wh e n  a  r e m o te  fl l ‐
i n g p o i n t i s  p r o vi d e d  a n d  s tati o n ar y tan ks  ar e  i n vo l ve d .  S u c h
i n s ta l l a ti o n s  ar e  n o r m al l y p e r m i tte d  o n  a c a s e - b y-c as e  b as i s
u n d e r  th e  r e q u i r e m e n ts  o f S e c ti o n  1 . 5 .  [ 5 5 : A. 8 . 6 . 2 ]

C l e a r an c e  i s  r e q u i r e d  fr o m  c o m b u s ti b l e  m ate r i a l s  to  m i n i ‐
m i z e  th e  e ffe c ts  o f e x p o s u r e  fr e s  to  th e  m ate r i a l s  s to r e d  o r
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u s e d .  T h e  r e q u i r e m e n t to  s e p ar a te  th e  m a te r i al s  fr o m  ve ge ta‐
ti o n  s h o u l d  n o t b e  i n te r p r e te d  to  m e a n  th at th e  ar e a i s  m ai n ‐
tai n e d  fr e e  o f al l  ve ge tati o n .  I n  s o m e  s e tti n g s ,  g as  s ys te m s  ar e
l o c ate d  o n  gr o u n d s  th at ar e  m ai n ta i n e d  wi th  fo r m al  l a n d s c ap ‐
i n g .  S o m e  j u d g m e n t m u s t b e  e x e r c i s e d  to  d e te r m i n e  wh e th e r
th e  ve g e ta ti o n  p o s e s  wh at m i gh t b e  vi e we d  a s  an  e x p o s u r e
h az ar d  to  th e  m ate r i a l s  s to r e d .  C u t l awn s ,  fo r m a l  l an d s c ap i n g ,
an d  s i m i l ar  ve g e ta ti o n  d o  n o t o r d i n a r i l y p r e s e n t a h a z a r d ,  an d
s h o u l d  b e  al l o we d .  O n  th e  o th e r  h a n d ,  tal l ,  d r y g r as s  o r  we e d s
an d  ve ge tati o n  th at fr i n ge s  o n  th e  b o r d e r  o f a n  u r b an –wi l d l an d
i n te r fac e  m i gh t b e  vi e we d  as  a h az ar d .  [ 5 5 : A. 8 . 6 . 2 ]

A. 2 1 . 4 . 1 2 . 2 . 5    F l o o d  h a z a r d  ar e as  typ i c al l y ar e  i d e n tife d  o n
e i th e r  ( 1 )  th e  s p e c i al  fo o d  h az ar d  a r e a s h o wn  o n  th e  fo o d
i n s u r an c e  r a te  m ap  o r  ( 2 )  th e  a r e a s u b j e c t to  fo o d i n g  d u r i n g
th e  d e s i g n  fo o d  an d  s h o wn  o n  a  j u r i s d i c ti o n ’ s  fo o d  h az ar d
m a p  o r  o th e r wi s e  l e g al l y d e s i gn a te d .  [ 5 5 : A. 8 . 1 2 . 2 . 5 ]

A. 2 1 . 4 . 1 2 . 2 . 6 . 5    T h e  i n te n t o f th e s e  p r o vi s i o n s  i s  to  m ake
c e r tai n  th a t th e  c r yo g e n i c  i n s tal l ati o n  i s  n o t e x p o s e d  to  th e
p o te n ti a l  o f a  p o o l  fr e  fr o m  th e  r e l e as e  o f i g n i ti b l e  (fam m ab l e
o r  c o m b u s ti b l e )  l i q u i d s .  C r yo ge n i c  fu i d s  ar e  n o t d i ke d  i n
o r d e r  th at th e y ar e  al l o we d  to  d i s s i p ate  s h o u l d  l e akag e  o c c u r.
S tu d i e s  c o n d u c te d  b y N AS A ( N S S  1 7 4 0 . 1 6 ,  Safety Standard for
Hydrogen and Hydrogen Systems)  s h o w th at th e  u s e  o f d i ke s
ar o u n d  l i q u i d  h yd r o g e n  s to r ag e  fa c i l i ti e s  s e r ve s  to  p r o l o n g
gr o u n d -l e ve l  fam m ab l e  c l o u d  tr ave l  an d  th at th e  d i s p e r s i o n
m e c h an i s m  i s  e n h an c e d  b y va p o r i z ati o n -i n d u c e d  tu r b u l e n c e .
T h e  tr ave l  o f s p i l l e d  o r  l e a ke d  c r yo ge n i c  fu i d  to  d i s tan c e s
gr e a te r  th a n  a fe w fe e t ( m e te r s )  fr o m  th e  s o u r c e  gi ve n  th e
n a tu r e  o f th e  typ i c a l  l e a k i s  c o n s i d e r e d  to  b e  i m p l au s i b l e  d u e  to
th e  c h a r ac te r  o f c r yo g e n i c  fu i d s  a n d  th e i r  ab i l i ty to  q u i c kl y
ab s o r b  h e at fr o m  th e  s u r r o u n d i n g  e n vi r o n m e n t.

A. 2 1 . 4 . 1 2 . 2 . 7 . 2    T h e  p l a c e m e n t o f s tati o n ar y c o n ta i n e r s  i s  l i m i ‐
te d  wi th  r e s p e c t to  e x p o s u r e  h a z a r d s .  Tab l e  2 1 . 4 . 6 . 2  e s tab l i s h e s
th e  m i n i m u m  s e p ar a ti o n  d i s tan c e  b e twe e n  a b u i l d i n g  an d  a n y
s tati o n a r y tan k a t 1  ft ( 0 . 3  m ) .  Ad d i ti o n al  l i m i tati o n s  a r e  p l ac e d
o n  wal l  o p e n i n g s ,  ai r  i n ta ke s ,  a n d  o th e r  e x p o s u r e s .  T h e
m a te r i al - s p e c ifc  tab l e s  fo r  l i q u i d  h yd r o g e n  an d  l i q u i d  o x yge n
s p e c i fy i n c r e a s e d  d i s tan c e s  ac c o r d i n g  to  th e  typ e  o f c o n s tr u c ‐
ti o n  ad j a c e n t to  th e  tan k.  A p r o b l e m  ar i s e s  wh e n  c o u r tya r d s  a r e
c o nfg u r e d  s o  as  to  i n te r r u p t th e  fr e e  m o ve m e n t o f a i r  a r o u n d
a tan k wh e r e  an  as p h yx i a ti o n  h a z a r d ,  a fam m ab l e  h a z a r d ,  o r
an  o x yg e n -e n r i c h e d  e n vi r o n m e n t c an  b e  c r e a te d .
[ 5 5 : A. 8 . 1 2 . 2 . 7 . 2 ]

P l a c e m e n t o f s tati o n ar y c o n tai n e r s  p r o x i m a te  to  th e  wal l  o f
th e  b u i l d i n g  s e r ve d  i s  a l l o wa b l e  p r o vi d e d  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  fo r  e x p o s u r e  h az ar d s  ar e  m e t.  Wh e n  a d d i ti o n al
wal l s  e n c r o a c h  o n  th e  i n s tal l ati o n  to  fo r m  a c o u r t,  th e  fo c u s  o f
c o n c e r n  s h i fts  awa y fr o m  th e  e x p o s u r e  h az ar d s  as s o c i ate d  wi th
th e  b u i l d i n g  i ts e l f to  th e  h az ar d s  a s s o c i a te d  wi th  p e r s o n n e l  d u e
to  h az ar d o u s  a tm o s p h e r e s  th a t c an  b e  c r e ate d  d u e  to  th e  l ac k
o f fr e e  a i r  m o ve m e n t a n d  ve n ti l ati o n .  [ 5 5 : A. 8 . 1 2 . 2 . 7 . 2 ]

B y s p e c i fyi n g  th e  m i n i m u m  d i s tan c e  b e twe e n  th e  tan k an d
th e  e n c r o a c h i n g  wal l s  th at fo r m  th e  c o u r t,  th e  c i r c u l a ti o n  o f
ad e q u a te  ai r  i s  e n s u r e d .  P l a c i n g th e  tan k at n o t l e s s  th a n  th e
h e i g h t o f two  o f th e  th r e e  e n c r o ac h i n g  wal l s  r e s u l ts  i n  c r e ati n g
an  o p e n i n g  s u c h  th a t th e  an g u l ar  d i m e n s i o n  b e twe e n  th e  to p
o f two  o f th e  th r e e  e n c r o ac h i n g  wal l s  a n d  th e  p o i n t o ve r  wh i c h
th e  tan k i s  p l a c e d  i s  n o t g r e ate r  th a n  4 5  d e gr e e s ,  th e r e b y a l l o w‐
i n g th e  c i r c u l a ti o n  o f ai r  th r o u gh  th e  s p ac e  i n  wh i c h  th e  tan k i s
i n s ta l l e d .  [ 5 5 : A. 8 . 1 2 . 2 . 7 . 2 ]

A. 2 1 . 4 . 1 2 . 2 . 7 . 2 ( A)    S e e  F i gu r e  A. 2 1 . 4 . 1 2 . 2 . 7 . 2 ( A) .

A. 2 1 . 4 . 1 3 . 1 . 3 . 1 ( A)    C GA P -1 8 ,  Standard for Bulk Inert Gas
Systems,  r e c o m m e n d s  p e r i o d i c  i n s p e c ti o n  i n te r va l s  fo r  i n e r t ga s

s ys te m s .  [ 5 5 : A. 8 . 1 3 . 1 . 3 . 1 . 1 ]

A. 2 1 . 4 . 1 3 . 1 1 . 2 . 3    I n  o p e r ati o n s  wh e r e  a n  a u to m a ti c  e m e r g e n c y
s h u to ff va l ve  i s  ac ti vate d  b y a c o n tr o l  s ys te m  th a t i s  o p e r a te d

fr o m  a  r e m o te  s tati o n  o r  b y r e m o te  s ta ti o n  s o ftwa r e ,  th e  s o ft‐
war e  s ys te m  s h o u l d  b e  d e s i g n e d  to  p r o vi d e  a  vi s u al  i n d i c a ti o n

o f th e  e m e r g e n c y s h u td o wn  c o n tr o l  s ys te m .  T h e  vi s u a l  e m e r ‐
g e n c y s h u td o wn  fu n c ti o n  s h o u l d  b e  ab l e  to  b e  i d e n tife d  b y
tr ai n e d  o p e r a to r s  an d  r e c o gn i z a b l e  to  e m e r ge n c y r e s p o n s e

p e r s o n n e l .  [ 5 5 : A. 8 . 1 3 . 1 1 . 2 . 3 . 1 ]

A. 2 1 . 4 . 1 3 . 1 1 . 3 . 4    T h e  i n e r t c r yo g e n s ,  n i tr o ge n  a n d  a r go n ,  d o
n o t r e q u i r e  th e  i n s tal l ati o n  o f a n o n c o m b u s ti b l e  s p i l l  p ad ,

b e c au s e  th e y d o  n o t typ i c al l y c o n d e n s e  o x yg e n  fr o m  th e  ai r  i n
s u ffc i e n t q u a n ti ti e s  to  p o s e  a h az ar d  d u r i n g tr an s fe r.

[ 5 5 : A. 8 . 1 3 . 1 1 . 3 . 4 ]

A. 2 1 . 4 . 1 3 . 1 1 . 3 . 4 ( A)    T h e  n o n c o m b u s ti b l e  s p i l l  p ad  i s  p r o vi d e d
fo r  l i q u i d  h e l i u m  tr a n s fe r  o p e r ati o n s ,  b e c a u s e  th e  c r yo g e n  i s  at

a  te m p e r a tu r e  th at i s  s u ffc i e n tl y l o w e n o u g h  to  l i q u e fy o x yg e n ,
p r e s e n ti n g a  h az ar d  wh e n  i n  c o n tac t wi th  c o m b u s ti b l e  s u r fac e s .

[ 5 5 : A. 8 . 1 3 . 1 1 . 3 . 4 . 1 ]

An n e x  B    C h e m i c al  D ata

This annex is not a part of the requirements of this NFPA document
but is included for informational purposes only.

B . 1  G e n e ral .    T h e  i n fo r m ati o n  p r o vi d e d  i n  An n e x  B  i s  n o t a
p ar 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 b u t i s  i n c l u d e d  fo r
i n fo r m ati o n a l  p u r p o s e s .

B . 2  H az ard  Re c o gn i ti o n .    C h a p te r  5  i n tr o d u c e s  th e  c o n c e p ts
o f c o n tr o l  a r e as  an d  M AQs .  T h e  p u r p o s e  i s  to  p e r m i t l i m i te d

am o u n ts  o f h az ar d o u s  m ate r i a l s  i n  o c c u p a n c i e s  h a vi n g m i n i ‐
m u m  c o n tr o l s  wi th o u t tr i g g e r i n g  th e  m o r e  r e s tr i c ti ve  P r o te c ‐
ti o n  L e ve l  1  th r o u g h  P r o te c ti o n  L e ve l  5  b u i l d i n g  r e q u i r e m e n ts .

T h e  al l o wa b l e  q u an ti ti e s  i n  Tab l e  5 . 2 . 1 . 1 . 3  an d  Tab l e  5 . 2 . 1 . 2 . 1
a r e  b as e d  o n  d e m o n s tr ate d  n e e d  an d  h i s to r i c al  s afe  s to r a ge
a n d  u s e  o f h a z a r d o u s  c o n te n ts .  T h e  p r e p o n d e r an c e  o f p r o vi ‐

s i o n s  c o n tai n e d  i n  C h ap te r  6  an d  th o s e  o f C h ap te r s  1 1  th r o u gh
2 1  e s ta b l i s h  ad d i ti o n al  c o n tr o l s  fo r  o c c u p an c i e s  e x c e e d i n g th e

Ta n k

Wa l l  1

Wa l l  2

Wa l l  3

D i s t a n c e  
≥  Wa l l  2  h e i g h t

D i s t a n c e  ≥  Wa l l  1  h e i g h t

1  f t  ( 0 . 3  m )

m i n i m u m

FI G U RE  A. 2 1 . 4 . 1 2 . 2 . 7 . 2 ( A)   I l l u s trati o n  o f M i n i m u m
S e p ar ati o n  D i s tan c e  to  E x p o s ure  fro m  S tati o n ar y Tan k.
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  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 .

h az ar d o u s  m a te r i al s  l i m i ts  ( M AQs )  p r e s c r i b e d  fo r  c o n tr o l
ar e as .

N o t al l  o f th e  h a z a r d o u s  m ate r i a l s  c ate g o r i e s  ar e  p l ac e d  i n to
th e  h i gh - h az ar d  c ate go r y,  an d  s o m e  o f th e s e  m a te r i al s
( c o n te n ts )  h ave  b e e n  r e c o gn i z e d  as  b e i n g  o f l o w o r  o r d i n ar y
h az ar d s ,  d e p e n d i n g o n  th e i r  n a tu r e  i n  a fr e .  C l as s  I I I B
c o m b u s ti b l e  l i q u i d s ,  C l as s  1  u n s ta b l e  ( r e a c ti ve )  m ate r i al s ,
C l a s s  1  wate r- r e ac ti ve  m a te r i al s ,  C l a s s  1  o x i d i z i n g  s o l i d s  an d
l i q u i d s ,  an d  C l as s  I V an d  C l as s  V o r g an i c  p e r o x i d e s  ar e  h i gh -
h a z a r d  m a te r i al s ,  wh i c h ,  i n  s o m e  c a s e s ,  d o  n o t h a ve  a n  M AQ
an d ,  th e r e fo r e ,  ar e  n o t r e q u i r e d  to  c o m p l y wi th  th e  r e q u i r e ‐
m e n ts  fo r  P r o te c ti o n  L e ve l  1  th r o u g h  P r o te c ti o n  L e ve l  5 .  S o m e
m a te r i al s ,  th o u gh  c l as s ife d  a s  h i gh -h a z a r d ,  s u c h  as  ae r o s o l s ,  a r 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 N F PA 4 0 0  a s  th e y a r e  r e g u l a‐
te d  e l s e wh e r e  i n  th e  c o d e .  F o r  a d d i ti o n al  e x c e p ti o n s ,  s e e  1 . 1 . 2 .
[5000:A. 3 4 . 1 . 1 ]

F i g u r e  B . 2  h e l p s  to  i l l u s tr ate  th e  c o n d i ti o n s  u n d e r  wh i c h  th e
p r o te c ti o n  l e ve l  r e q u i r e m e n ts  a r e  ap p l i c a b l e .  [5000:A. 3 4 . 1 . 1 ]

S a fe ty d ata s h e e ts  ( S D S )  ar e  u s e d  as  a p r i m ar y m e an s  to
as s e s s  th e  h a z a r d s  o f a s p e c ifc  m ate r i a l .  I n  th e  U . S . ,  th e  O S H A
H az ar d  C o m m u n i c ati o n  S ta n d ar d  ( 2 9  C F R 1 9 1 0 . 1 2 0 0 )
p r e s c r i b e s  wh a t i n fo r m ati o n  i s  to  b e  p r o vi d e d  b y th e  S D S .  I t
al s o  s p e c ife s  th e  l ayo u t o f S D S ,  i n c l u d i n g  a 1 6 -s e c ti o n  fo r m at
wi th  s tan d ar d i z e d  h e ad i n g s ,  th e  n u m b e r i n g  an d  o r d e r  o f th e s e
h e ad i n gs ,  a n d  th e  i n fo r m ati o n  r e q u i r e d  to  c o m p l e te  th e  S D S .
T h e  m aj o r  h e ad i n g s  o f th i s  s ta n d a r d  i n c l u d e  th e  fo l l o wi n g :

S e c ti o n  1 :  I d e n tifc ati o n

S e c ti o n  2 :  H a z a r d ( s )  I d e n tifc a ti o n

S e c ti o n  3 :  C o m p o s i ti o n / I n fo r m a ti o n  o n  I n gr e d i e n ts

S e c ti o n  4 :  F i r s t-Ai d  M e as u r e s

S e c ti o n  5 :  F i r e - F i g h ti n g M e a s u r e s

S e c ti o n  6 :  Ac c i d e n ta l  Re l e a s e  M e as u r e s

S e c ti o n  7 :  H a n d l i n g a n d  S to r ag e

S e c ti o n  8 :  E x p o s u r e  C o n tr o l s / P e r s o n a l  P r o te c ti o n

S e c ti o n  9 :  P h ys i c al  a n d  C h e m i c a l  P r o p e r ti e s

S e c ti o n  1 0 :  S ta b i l i ty an d  Re a c ti vi ty

S e c ti o n  1 1 :  To x i c o l o g i c a l  I n fo r m ati o n

S e c ti o n  1 2 :  E c o l o gi c a l  I n fo r m a ti o n

S e c ti o n  1 3 :  D i s p o s al  C o n s i d e r ati o n s

S e c ti o n  1 4 :  Tr an s p o r t I n fo r m ati o n

S e c ti o n  1 5 :  Re g u l a to r y I n fo r m a ti o n

S e c ti o n  1 6 :  O th e r  I n fo r m ati o n ,  i n c l u d i n g  d ate  o f p r e p ar a‐
ti o n  o r  l as t r e vi s i o n

T h e  Am e r i c an  C h e m i c al  S o c i e ty p u b l i s h e s  c h e m i c al  a b s tr ac ts
as  p o i n te r s  to  th e  c h e m i c al  l i te r a tu r e .  S i n c e  1 9 0 7 ,  th e i r  C h e m i ‐
c a l  Ab s tr a c ts  S e r vi c e  ( C AS )  h as  i n d e x e d  an d  s u m m ar i z e d
c h e m i s tr y-r e l ate d  ar ti c l e s  fr o m  m o r e  th an  4 0 , 0 0 0  s c i e n tifc  j o u r ‐
n a l s ,  i n  a d d i ti o n  to  p a te n ts ,  c o n fe r e n c e  p r o c e e d i n g s ,  an d  o th e r
d o c u m e n ts  p e r ti n e n t to  c h e m i s tr y,  l i fe  s c i e n c e s ,  an d  m an y
o th e r  fe l d s .  I n  to tal ,  ab s tr ac ts  fo r  m o r e  th a n  2 5  m i l l i o n  d o c u ‐
m e n ts  a r e  ac c e s s i b l e  o n l i n e  th r o u gh  C AS .

S u b s tan c e  i d e n tifc a ti o n  i s  a  s p e c i al  s tr e n gth  o f C AS .  I t i s
wi d e l y kn o wn  a s  th e  C AS  Re g i s tr y,  th e  l a r ge s t s u b s tan c e  i d e n ti ‐
fc a ti o n  s ys te m  i n  e x i s te n c e .  Wh e n  C AS  p r o c e s s e s  a c h e m i c al

s u b s tan c e  n e wl y e n c o u n te r e d  i n  th e  l i te r a tu r e ,  i ts  m o l e c u l a r
s tr u c tu r e  d i a gr a m ,  s ys te m ati c  c h e m i c a l  n a m e ,  m o l e c u l a r

fo r m u l a ,  an d  o th e r  i d e n ti fyi n g  i n fo r m ati o n  a r e  a d d e d  to  th e
Re g i s tr y,  a n d  i t i s  a s s i gn e d  a u n i q u e  C AS  Re g i s tr y N u m b e r.  T h e
Re g i s tr y n o w c o n tai n s  r e c o r d s  fo r  m o r e  th an  3 0  m i l l i o n  o r g an i c

a n d  i n o r g an i c  s u b s tan c e s  a n d  m o r e  th an  5 8  m i l l i o n  s e q u e n c e s .

I n d i vi d u al  c h e m i c al s  ar e  i d e n tife d  th r o u g h  th e  u s e  o f a  C AS
r e gi s tr y n u m b e r,  c o m m o n l y r e fe r r e d  to  a s  th e  C AS  n u m b e r  o r
C AS RN .  T h e  n u m b e r,  wh i c h  h as  n o  c h e m i c al  s i g n ifc an c e ,  i s

u s e d  to  l i n k th e  m ate r i a l  th r o u g h  i ts  m o l e c u l ar  s tr u c tu r e  i n to
an  i n d e x  s ys te m  wh e r e  th e  C h e m i c al  Ab s tr ac ts  n a m e  i s  p r o vi ‐
d e d .

T h e  C AS  n u m b e r  i s  u n i q u e  fo r  e ac h  gi ve n  m ate r i a l ;  h o we ve r,
wi th  fe w e x c e p ti o n s ,  m i x tu r e s  o f c h e m i c a l s  a r e  n o t a s s i gn e d  a

C AS  n u m b e r  p e r  s e ,  s i n c e  e a c h  i n d i vi d u a l  c o m p o n e n t o f th e
m i x tu r e  h as  i ts  o wn  u n i q u e  C AS  n u m b e r.  F o r  th e  p u r p o s e s  o f
h a z ar d  c l as s ifc ati o n  an d  th e  ap p l i c ati o n  o f N F PA 4 0 0 ,  th e r e

a r e  th r e e  p r i m ar y i d e n tife r s  fo r  e a c h  c h e m i c al  th a t m u s t b e
kn o wn :

( 1 ) C AS  n u m b e r  ( u n l e s s  i t i s  a c h e m i c al  m i x tu r e )
( 2 ) C o n c e n tr a ti o n  ( typ i c al l y e x p r e s s e d  i n  we i gh t p e r c e n t fo r

s o l i d s  o r  l i q u i d s  an d  vo l u m e  p e r c e n t fo r  g as e s )
( 3 ) P h ys i c a l  s ta te  ( s o l i d ,  l i q u i d ,  o r  ga s )

F o r  e x am p l e ,  c o n s i d e r  th e  m a te r i al  h yd r o c h l o r i c  ac i d ,  al s o
c a l l e d  h yd r o g e n  c h l o r i d e .  I t c a n  e x i s t i n  th e  an h yd r o u s  fo r m

( as  a g as )  o r  i n  a  wate r  s o l u ti o n  a s  th e  aq u e o u s  l i q u i d  m a te r i al
o f var yi n g c o n c e n tr a ti o n s .  T h e  h a z a r d  p r o p e r ti e s  o f th e  m a te ‐

r i al  va r y wi th  th e  fo r m .

T h e  r e g u l ato r y ap p r o ac h  u s e d  b y N F PA 4 0 0  i s  b as e d  o n
h a z a r d  c l as s ifc ati o n  o f th e  m a te r i al s  to  b e  r e gu l a te d .  T h e  m a te ‐
r i al s  u n d e r  c o n s i d e r ati o n  m u s t b e  e val u a te d  to  c l as s i fy th e i r
h a z a r d s  wi th i n  th e  c o n te x t o f th e  c o d e .  T h e  s ta r ti n g p o i n t

b e g i n s  wi th  th e  S D S ,  wh e r e  th e  m ate r i a l  c a n  b e  i d e n tife d  b y
n a m e  an d  o th e r  i n fo r m ati o n ,  s u c h  a s  C AS  r e gi s tr y n u m b e r  an d
p h ys i c a l  s tate ,  i s  p r o vi d e d .  Al th o u g h  th e r e  a r e  1 6  d i ffe r e n t

m a i n  h e ad i n g s  i n  th e  S D S ,  th e  p r i m ar y n e e d  fo r  c l a s s ifc a ti o n
o f m a te r i al s  r e s ts  wi th  d e te r m i n i n g  th e  p h ys i c al  an d  h e al th
h a z a r d s  o f th e  m a te r i al  o r  m i x tu r e  i n  q u e s ti o n .

Wi th i n  th e  c o n te x t o f N F PA 4 0 0 ,  th e  u s e r  m u s t d e te r m i n e
wh e th e r  th e  p h ys i c a l  an d / o r  h e a l th  h a z a r d s  o f th e  m a te r i al

p l a c e  i t i n to  o n e  o r  m o r e  o f th e  fo l l o wi n g  h az ar d  c a te g o r i e s :

( 1 ) C o r r o s i ve  s o l i d s  a n d  l i q u i d s
( 2 ) F l am m ab l e  s o l i d s
( 3 ) O r g an i c  p e r o x i d e  fo r m u l a ti o n s
( 4 ) O x i d i z e r  s o l i d s  an d  l i q u i d s
( 5 ) P yr o p h o r i c  s o l i d s  an d  l i q u i d s
( 6 ) To x i c  a n d  h i g h l y to x i c  s o l i d s  a n d  l i q u i d s
( 7 ) U n s ta b l e  ( r e ac ti ve )  s o l i d s  an d  l i q u i d s
( 8 ) Wate r-r e a c ti ve  s o l i d s  a n d  l i q u i d s

E ac h  o f th e  h az ar d  c a te g o r i e s  c an  b e  fu r th e r  s u b d i vi d e d  i n to
s u b c a te g o r i e s ,  e a c h  wi th  i ts  atte n d an t h az ar d  p r o p e r ti e s .  F o r
e x a m p l e ,  o x i d i z e r  s o l i d s  a n d  l i q u i d s  a r e  s u b d i vi d e d  i n to  C l a s s  4 ,
C l a s s  3 ,  C l a s s  2 ,  a n d  C l a s s  1  s u b c a te g o r i e s  c o m m o n l y r e fe r r e d

to  as  th e  h az ar d  c l as s e s .

Al th o u g h  i t m i gh t b e  e x p e c te d  th at th e  ab o ve  n o m e n c l atu r e
wo u l d  ap p e ar  o n  th e  S D S ,  th i s  i s  n o t al ways  th e  c as e .  Ap p e n d i ‐

c e s  A an d  B  o f O S H A’ s  H a z a r d  C o m m u n i c a ti o n  S tan d ar d
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( 2 9  C F R 1 9 1 0 . 1 2 0 0 )  i d e n ti fy s p e c ifc  h e al th  a n d  p h ys i c al
h az ar d s  th a t m i g h t d i ffe r  fr o m  th a t o f N F PA 4 0 0 .  Te r m s  u s e d  i n
th i s  c o d e  ar e  c o n s i s te n t wi th  th o s e  u s e d  i n  o th e r  N F PA s ta n d ‐
ar d s  an d  c o d e s  (see Annex J for a comparison of these hazard defni‐
tions).  T h e  u s e r  m u s t r e vi e w th e  p h ys i c a l  a n d  c h e m i c al
p r o p e r ti e s ,  a s  we l l  a s  th e  h e a l th  h az ar d  i n fo r m ati o n  p r o vi d e d ,
to  m a ke  a d e te r m i n ati o n  as  to  th e  ap p r o p r i a te  h az ar d  c ate g o r y
an d  c l a s s  fo r  th e  m ate r i al  b e i n g r e g u l ate d .

B . 3  C h e m i c al  Fam i l y — A P o i n te r to  H az ard  C l as s ifc ati o n .

B . 3 . 1  G e n e ral .    I t i s  q u i te  c o m m o n  th a t p r e p a r e r s  o f S D S s
i n d i c ate  th e  chemical family to  wh i c h  a  m a te r i al  b e l o n g s ,  th at i s ,
th e  gr o u p  o f c h e m i c al  s u b s tan c e s  th at h ave  a  s i m i l a r  m o l e c u l ar
s tr u c tu r e .  F o r  e x am p l e ,  m ate r i a l s  s u c h  a s  ac e to n e ,  m e th yl  e th yl
ke to n e ,  a n d  am yl  e th yl  ke to n e  ar e  m e m b e r s  o f th e  ketone fa m i l y.
Wh i l e  th e  p r o p e r ti e s  o f var i o u s  h a z a r d o u s  m a te r i al s  wi th i n  a
c h e m i c a l  fam i l y c a n  va r y,  th e  c h e m i c al  fa m i l y b e c o m e s  a
p o i n te r  to  th e  m o r e  l i ke l y h a z a r d  c ate go r i e s  o f th e  m a te r i al
u n d e r  c o n s i d e r a ti o n .

Wh i l e  h u n d r e d s  o f th o u s an d s  o f c h e m i c al s  a r e  i n  u s e ,  th i s
an n e x  c ate go r i z e s  th e  m o r e  c o m m o n l y u s e d  i n d u s tr i al  c h e m i ‐
c a l s  i n to  c h e m i c a l  fam i l i e s  o r  u n i q u e  gr o u p i n g s  th a t h ave  s i m i ‐
l ar  p r o p e r ti e s .  M ate r i a l s  an d / o r  c h e m i c al s  e x h i b i t a  wi d e  r an g e
o f p r o p e r ti e s ,  s o m e  o f wh i c h  ar e  h az ar d o u s .  T h i s  c o d e  p r o vi d e s
gu i d a n c e  fo r  kn o wn  p h ys i c al  an d  h e a l th  h a z a r d s  o f m ate r i al s
wi th i n  i ts  s c o p e .

B . 3 . 2  C h e m i c al  Fam i l i e s  Re l ate d  to  H az ard  C ate go r y.    Tab l e
B . 3 . 2  p r o vi d e s  a s u m m ar y o f c h e m i c a l  fa m i l i e s  wi th  a s s o c i a te d
p h ys i c a l  a n d  h e a l th  h az ar d  p r o p e r ti e s ,  wh i c h  a r e  s u b d i vi d e d
i n to  s p e c ifc  c ate g o r i e s .  T h i s  tab l e  i s  fo r  i n fo r m ati o n a l  p u r p o s e s
o n l y.  T h e  p h ys i c a l  an d  h e al th  h az ar d s  i n d i c ate d  a r e  b r o ad
re p r e s e n ta ti o n s  fo r  th e  var i o u s  c h e m i c al  fam i l i e s .  T h e s e  c l as s if‐

A p p l y  
p ro v i s i o n s  fo r  

p r o t e c t i o n  
l e ve l s

A p p l y  p r o v i s i o n s  
fo r  m u l t i p l e  

( m o r e  t h a n  o n e )  
c o n t r o l  a r e a s

N o  s p e c i a l  
c o n s t r u c t i o n  

fe a t u r e s  re q u i r e d

C l a s s i f y  
h a z a r d o u s  

m a t e r i a l

D e t e r m i n e  q u a n t i t y  
o f  h a z a r d o u s  

m a t e r i a l  t o  b e  u s e d  
o r  s t o re d

Q u a n t i t y  
e x c e e d s  m a x i m u m  

a l l o wa b l e  q u a n t i t y  
( M AQ )  fo r o c c u p a n c y  

( fo r  a  s i n g l e  
c o n t r o l  a r e a )  

Ye s

“ o r ”  g a t e

N o

FI G U RE  B . 2   Fl o w C h ar t I l l u s trati n g P ro te c ti o n  L e ve l
Ap p l i c ab i l i ty.  [ 5 0 0 0 : Fi gu re  A. 3 4 . 1 . 1 ]

c a ti o n s  ar e  n o t i n te n d e d  to  c o ve r  al l  th e  h a z a r d s  o f a m ate r i al .
A m o r e  d e tai l e d  d e s c r i p ti o n  o f th e  c h e m i c al  fam i l i e s ,  s u b fam i ‐

l i e s ,  an d  c h e m i c al  s tr u c tu r e  o f s p e c ifc  h az ar d s  a r e  c o n tai n e d  i n
th e  e x p l an ato r y m ate r i al  fo l l o wi n g  th e  ta b l e .  F o r  s p e c ifc  i n fo r ‐
m a ti o n ,  th e  c h e m i c a l -s p e c ifc  S D S  m u s t b e  c o n s u l te d .  Ad d i ‐

ti o n a l  i n fo r m a ti o n  c a n  b e  o b ta i n e d  fr o m  th e  m a n u fac tu r e r.

B . 3 . 2 . 1  Tab l e  D e s c ri p ti o n s .    N i n e te e n  g e n e r al  c h e m i c a l  fam i ‐
l i e s  ar e  l i s te d  i n  th e  fr s t c o l u m n  o f Ta b l e  B . 3 . 2 .  T h e  c h e m i c al

fa m i l i e s  i n c l u d e  o r ga n i c  c h e m i c a l s ,  i n o r ga n i c  c h e m i c a l s ,  g as e s ,
an d  m e tal s .  S o m e  o f th e  g e n e r al  c h e m i c a l  fa m i l i e s  ar e  fu r th e r

d i vi d e d  i n to  s u b fa m i l i e s  i f o n e  o r  m o r e  h a z a r d  c a te g o r y o r  c a te ‐
go r i e s  fu r th e r  d e p e n d  o n  c h e m i c a l  s tr u c tu r e .  T h e  s e c o n d
c o l u m n ,  C h e m i c al  S tr u c tu r e ,  s h o ws  th e  b as i c  c h e m i c a l  fo r m u l a

o r  s tr u c tu r e  r e p r e s e n ti n g th e  c h e m i c a l  fam i l y a n d / o r  s u b fam i ‐
l i e s .

T h e  n e x t s e ve r a l  c o l u m n s  l i s t th e  s e ve n  p h ys i c al  h az ar d  c a te ‐
go r i e s  a n d  th r e e  h e al th  h a z a r d  c a te g o r i e s .  T h e  s p e c ifc  h az ar d

c a te g o r i e s  ar e  d efn e d  i n  C h ap te r  3 .  T h e  p h ys i c al  h az ar d  c a te ‐
go r i e s  i n c l u d e  th e  fo l l o wi n g :

( 1 ) U n s ta b l e  Re ac ti ve
( 2 ) Wate r  Re a c ti ve
( 3 ) O x i d i z e r
( 4 ) P yr o p h o r i c
( 5 ) F l a m m a b l e  S o l i d
( 6 ) O r g an i c  P e r o x i d e
( 7 ) F l a m m a b l e / C o m b u s ti b l e

T h e  h e a l th  h a z a r d s  i n c l u d e  th e  fo l l o wi n g :

( 1 ) C o r r o s i ve
( 2 ) To x i c
( 3 ) H i gh l y To x i c

H a z a r d  c a te g o r i e s  ar e  d efn e d  b y th e  fo l l o wi n g  s ym b o l s .  A
tr i p l e  c h e c k m a r k (✓✓✓)  i s  u s e d  to  i n d i c a te  th at m o s t o r  a l l  o f

th e  c h e m i c al s  wi th i n  th e  fa m i l y o r  s u b fam i l y h a ve  th e  i n d i c a te d
p h ys i c al  o r  h e al th  h az ar d .  A d o u b l e  c h e c k m a r k (✓✓)  i s  u s e d

to  i d e n ti fy th a t some o f th e  c h e m i c al s  i n  th e  fam i l y might h a ve
th i s  a d d i ti o n al  h az ar d .  A s i n g l e  c h e c k m ar k (✓)  i n d i c a te s  th at
o n l y a s e l e c t fe w c h e m i c a l s  wi th i n  a  s p e c ifc  fa m i l y d i s p l ay th e

r e l e va n t p h ys i c a l  an d  h e al th  h az ar d ( s ) .  T h e  c h e c k m a r ks  ar e
p r o vi d e d  to  i n fo r m  th e  u s e r  as  to  th e  l i ke l y p r o p e r ty o f m ate r i ‐
al s  i n  e ac h  o f th e  h a z a r d  c ate go r i e s  l i s te d .  H o we ve r,  i t m u s t b e

r e c o g n i z e d  th a t th e  u l ti m ate  c l as s ifc a ti o n  o f a  m a te r i al  i s
d e p e n d e n t o n  th e  a p p l i c ati o n  o f th e  d efn i ti o n s  fo u n d  i n  C h ap ‐
te r  3  an d  th e  i n te r p r e tati o n  o f th e  i n fo r m a ti o n  p r o vi d e d  r e l a‐
ti ve  to  te s ts  c o n d u c te d  b y a u th o r i tati ve  e n ti ti e s  wi th i n  th e

fr am e wo r k e s tab l i s h e d  b y th e  d efn i ti o n s .

T h e  l as t c o l u m n  p r o vi d e s  e x am p l e s  o f c h e m i c a l s  wi th  th e
i n d i c ate d  h az ar d s .  T h e  e x am p l e s  i l l u s tr ate  m a te r i al s  i n  th e

c o n c e n tr a te d  o r  u n d i l u te d  s tate .  C o n c e n tr ati o n -s p e c ifc
h a z a r d s  fo r  c o m m o n  m ate r i a l s  a r e  p r o vi d e d  i n  th e  e x p l an a to r y

m a te r i al  fo l l o wi n g  th e  ta b l e  (see Section B. 5).

B . 3 . 2 . 2  M u l ti p l e  H az ard  M ate ri al s .    A s p e c ifc  c h e m i c a l  c an
e x h i b i t m u l ti p l e  h az ar d  c ate go r i e s .  I n  o th e r  wo r d s ,  th e r e  c o u l d

b e  m ate r i al s  wi th  m o r e  th an  o n e  p h ys i c al  h a z a r d  p r o p e r ty th a t
a l s o  h ave  o n e  o r  m o r e  h e al th  h a z a r d  p r o p e r ti e s .  T h e  r e g u l a‐

to r y c o n tr o l s  i n te g r al  to  N F PA 4 0 0  r e q u i r e  th at a l l  h az ar d s  b e
a d d r e s s e d .  I t i s  i n c u m b e n t o n  th e  c o d e  u s e r  to  i d e n ti fy e a c h
a p p l i c a b l e  h az ar d  p r o p e r ty to  p r o p e r l y c l a s s i fy th e  h a z a r d s  o f

th e  m a te r i al .  I t s h o u l d  a l s o  b e  r e c o gn i z e d  th a t e ac h  o f th e
h a z a r d s  c o n s i d e r e d  c o u l d  b e  c o n c e n tr a ti o n  d e p e n d e n t.
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Δ Tab l e  B . 3 . 2  N FPA 4 0 0  C h e m i c al  D ata

  P H YS I C AL  H AZ ARD S a, b H E ALT H  H AZ ARD S a, b  

C H E M I C AL  FAM I LYc
C H E M I C AL

S T RU C T U RE

U n s tab l e
Re ac ti ve

Wate r
Re ac ti ve O x i d i z e r P yro p h o ri c

Fl am m ab l e
S o l i d

O rgan i c

P e ro x i d e d

Fl am m ab l e /

C o m b u s ti b l e e C o r ro s i ve To x i c
H i gh l y

To x i c  

( S ,  L ,  G ) ( S ,  L ,  G ) ( S ,  L ,  G ) ( S ,  G ) ( S ) ( S ,  L ) ( S ,  L ,  G ) ( S ,  L ,  G ) ( S ,  L ,  G ) ( S ,  L ,  G ) E XAM P L E S  ( C AS  N o . ) f

Ac i d s C ar b o x yl i c R-C O O H ,
Ar-C O O H

— — — — — — ✓ ✓✓ ✓ — F o r m i c  ac i d  ( 6 4 -1 8 -6 ) ,  
ac e ti c  ac i d  ( 6 4 -1 9 -7 ) ,  
b e n z o i c  ac i d  ( 6 5 -8 5 -0 ) ,  
ac r yl i c  ac i d  ( 7 9 -1 0 -7 ) ,  
o x al i c  ac i d  ( 1 4 4 -6 2 -7 ) ,  
p r o p an o i c  ac i d  
( 7 9 -0 9 -4 ) ,  4 -am i n o -3 , 5 , 6 -
tr i c h l o r o p i c o l i n i c  ac i d  
( 1 9 1 8 -0 2 -1 ) ,  2 -
h yd r o x yb e n z o i c  ac i d  
( 6 9 -7 2 -7 ) ,  c i tr i c  ac i d  
( 7 7 -9 2 -9 ) ,  b e n z o i c  ac i d  
( 6 5 -8 5 -0 )

P e r o x y R-O O H ,
Ar-O O H

✓✓✓ — ✓✓✓ — ✓ ✓✓✓ ✓ ✓✓ ✓✓ — P e r o x yac e ti c  ac i d  
( 7 9 -2 1 -0 ) ,  m -c h l o r o  
p e r b e n z o i c  ac i d  
( 9 3 7 -1 4 -4 ) ,  
p e r o x ym o n o s u l fu r i c  
ac i d  ( 7 7 2 2 -8 6 -3 )

M i n e r al — ✓ — — — — — ✓✓✓ ✓ — H yd r o c h l o r i c  ac i d  
( 7 6 4 7 -0 1 -0 ) ,  s u l fu r i c  
ac i d  ( 7 6 6 4 -9 3 -9 ) ,  
p h o s p h o r i c  ac i d  
( 7 6 6 4 -3 8 -2 )

Gas e o u s — ✓ — — — — — ✓✓✓ ✓✓✓ — H yd r o g e n  c h l o r i d e  
( 7 6 4 7 -0 1 -0 ) ,  h yd r o g e n  
b r o m i d e  ( 1 0 0 3 5 -1 0 -6 ) ,  
h yd r o g e n  fu o r i d e  
( 7 6 6 4 -3 9 -3 ) ,  b o r o n  
tr i c h l o r i d e  
( 1 0 2 9 4 -3 4 -5 ) ,  b o r o n  
tr ifu o r i d e  ( 7 6 3 7 -0 7 -2 )

O x i d i z i n g — — ✓✓✓ — — — — ✓✓✓ ✓✓ ✓ N i tr i c  ac i d  ( 7 6 9 7 -3 7 -2 ) ,  
c h l o r i c  ac i d  
( 7 7 9 0 -9 3 -4 ) ,  
c h l o r o s u l fo n i c  ac i d  
( 7 7 9 0 -9 4 -5 )

Al c o h o l s Al i p h ati c R-O H — — — — — — ✓✓✓ — ✓ — M e th an o l  ( 6 7 -5 6 -1 ) ,  
e th an o l  ( 6 4 -1 7 -5 ) ,  
i s o p r o p an o l  ( 6 7 -6 3 -0 ) ,  t-
b u tan o l  ( 7 5 -6 5 -0 ) ,  
g l yc e r o l  ( 5 6 -8 1 -5 ) ,  1 -
h e x an o l  ( 1 1 1 -2 7 -3 ) ,  2 -
o c tan o l  ( 1 2 3 -9 6 -6 )

Ar o m ati c Ar-O H — — — — ✓ — — ✓✓ ✓✓ — P h e n o l  ( 1 0 8 -9 5 -2 ) ,  1 , 2 -
d i h yd r o x yb e n z e n e  
( c ate c h o l )  ( 1 2 0 -8 0 -9 ) ,  2 -
n ap h th o l  ( 1 3 5 -1 9 -3 ) ,  
2 , 4 -d i c h l o r o -p h e n o l  
( 1 2 0 -8 3 -2 ) ,  4 -
m e th yl p h e n o l  ( p -
c r e s o l )  ( 1 0 6 -4 4 -5 )

Al kyl  h al i d e s R-X — — — — — — ✓ — ✓✓ — B r o m o fo r m  ( 7 5 -2 5 -2 ) ,  
c h l o r o fo r m  ( 6 7 -6 6 -3 ) ,  
1 , 2 -d i c h l o r o e th an e  
( e th yl e n e  d i c h l o r i d e )  
( 1 0 7 -0 6 -2 ) ,  1 , 2 -
d i c h l o r o te tr afu o r o e th a
n e  ( 7 6 -1 4 -2 ) ,  1 , 2 -
d i b r o m o e th an e  
( e th yl e n e  d i b r o m i d e )  
( 1 0 6 -9 3 -4 ) ,  m e th yl  
b r o m i d e  ( 7 4 -8 3 -9 ) ,  1 , 2 -
d i c h l o r o p r o p an e  
( p r o p yl e n e  d i c h l o r i d e )  
( 7 8 -8 7 -5 )

(continues)
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Δ Tab l e  B . 3 . 2   Continued

  P H YS I C AL  H AZ ARD S a, b H E ALT H  H AZ ARD S a, b  

C H E M I C AL  FAM I LYc
C H E M I C AL

S T RU C T U RE

U n s tab l e
Re ac ti ve

Wate r
Re ac ti ve O x i d i z e r P yro p h o ri c

Fl am m ab l e
S o l i d

O rgan i c

P e ro x i d e d

Fl am m ab l e /

C o m b u s ti b l e e C o r ro s i ve To x i c
H i gh l y

To x i c  

( S ,  L ,  G ) ( S ,  L ,  G ) ( S ,  L ,  G ) ( S ,  G ) ( S ) ( S ,  L ) ( S ,  L ,  G ) ( S ,  L ,  G ) ( S ,  L ,  G ) ( S ,  L ,  G ) E XAM P L E S  ( C AS  N o . ) f

Am i n e s Al i p h ati c ,
o r g an i c

R-N H 2 ,
R2 N H ,  R3 N

— — — — — — ✓✓✓ ✓✓ ✓ — E th yl am i n e  ( 7 5 -0 4 -7 ) ,  
e th yl e n e d i am i n e  
( 1 0 7 -1 5 -3 ) ,  p yr r o l i d i n e  
( 1 2 3 -7 5 -1 ) ,  
tr i m e th yl am i n e  
( 7 5 -5 0 -3 ) ,  h e x yl am i n e  
( 1 1 1 -2 6 -2 ) ,  
i s o p r o p yl am i n e  
( 7 5 -3 1 -0 ) ,  tr i e th yl am i n e  
( 1 2 1 -4 4 -8 ) ,  m o r p h o l i n e  
( 1 1 0 -9 1 -8 ) ,  b u tyl am i n e  
( 1 0 9 -7 3 -9 )

Ar o m ati c Ar-N H 2 ,
Ar ( N )

— — — — — — ✓ ✓ ✓✓✓ — D i e th yl to l u e n e d i am i n e  
( 6 8 4 7 9 -9 8 -1 ) ,  an i l i n e  
( 6 2 -5 3 -3 ) ,  p yr i d i n e  
( 1 1 0 -8 6 -1 ) ,  N , N -d i e th yl  
an i l i n e  ( 9 1 -6 6 -7 ) ,  3 -
m e th yl p yr i d i n e  ( 3 -
p i c o l i n e )  ( 1 0 8 -9 9 -6 ) ,  p -
p h e n yl e n e d i am i n e  ( 4 -
am i n o an i l i n e )  
( 1 0 6 -5 0 -3 ) ,  4 -
am i n o to l u e n e  ( p -
to l u i d i n e )  ( 1 0 6 -4 9 -0 ) ,  
2 , 4 -d i am i n o -to l u e n e  
( T D A)  ( 9 5 -8 0 -7 )

B as e s Al kal i s — ✓ — — — — — ✓✓✓ ✓ — S o d i u m  h yd r o x i d e  
( 1 3 1 0 -7 3 -2 ) ,  p o tas s i u m  
h yd r o x i d e  ( 1 3 1 0 -5 8 -3 ) ,  
s o d i u m  c ar b o n ate  
( 4 9 7 -1 9 -8 )

Gas e o u s — — — — — — ✓✓✓ ✓✓✓ — — Am m o n i a ( 7 6 6 4 -4 1 -7 ) ,  
m e th yl am i n e  ( 7 4 -8 9 -5 ) ,  
tr i m e th yl am i n e  
( 7 5 -5 0 -3 )

C ar b i d e s /
N i tr i d e s

M -C 2 ,  M -N — ✓ — — ✓ — — — — — C al c i u m  c ar b i d e  ( 7 5 -2 0 -7 ) ,  
l i th i u m  n i tr i d e  
( 2 6 1 3 4 -6 2 -3 ) ,  g al l i u m  
n i tr i d e  ( 2 5 6 1 7 -9 7 -4 ) ,  
b o r o n  n i tr i d e  
( 1 0 6 4 3 -1 1 -5 )

C ar b o n yl
c o m -
p o u n d s

Ac i d
an h y-

d r i d e s

R1 -
C ( O ) O C

( O ) -R2

— ✓ — — — — ✓ ✓✓✓ ✓ — n -B u tyr i c  an h yd r i d e  
( 1 0 6 -3 1 -0 ) ,  m al e i c  
an h yd r i d e  ( 1 0 8 -3 1 -6 ) ,  
p r o p i o n i c  an h yd r i d e  
1 2 3 -6 2 -6 ) ,  i s o b u tyr i c  
an h yd r i d e  ( 9 7 -7 2 -3 ) ,  
p h th al i c  an h yd r i d e  
( 8 5 -4 4 -9 ) ,  ac e ti c  
an h yd r i d e  ( 1 0 8 -2 4 -7 ) ,  
tr ifu o r o ac e ti c  
an h yd r i d e  ( 4 0 7 -2 5 -0 )

Ac yl
h al i d e s

R,  Ar-C ( O ) X ,
R, Ar-S O 2 -X

— ✓✓✓ — — — — ✓ ✓✓✓ ✓✓ — Ac e tyl  c h l o r i d e  ( 7 5 -3 6 -5 ) ,  
s u l fo n yl  c h l o r i d e  
( 7 7 9 1 -2 5 -5 ) ,  b e n z o yl  
c h l o r i d e  ( 9 8 -8 8 -4 ) ,  
m e th an e s u l fo n yl  
c h l o r i d e  ( 1 2 4 -6 3 -0 ) ,  p -
to l u e n e  s u l fo n yl  
c h l o r i d e  ( 9 8 -5 9 -9 ) ,  
tr i c h l o r o ac e tyl  c h l o r i d e  
( 7 6 -0 2 -8 ) ,  p i val o yl  
c h l o r i d e  ( 3 2 6 8 -4 9 -3 )

Al d e h yd e s RC H = O ,
Ar-C H = O

— — — — — — ✓✓✓ — — — F o r m al d e h yd e  ( 5 0 -0 0 -0 ) ,  
ac e tal d e h yd e  ( 7 5 -0 7 -0 ) ,  
b u tyr al d e h yd e  
( 1 2 3 -7 2 -8 ) ,  
b e n z al d e h yd e  
( 1 0 0 -5 2 -7 ) ,  2 -b u te n al  
( c r o to n al d e h yd e )  
( 4 1 7 0 -3 0 -3 ) ,  n -
val e r al d e h yd e  
( 1 1 0 -6 2 -3 ) ,  p -
m e th o x yb e n z al d e h yd e  
( 4 -an i s al d e h yd e )
( 1 2 3 -1 1 -5 ) ,  2 -p r o p e n al  
( ac r o l e i n )  ( 1 0 7 -0 2 -8 )

(continues)
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  P H YS I C AL  H AZ ARD S a, b H E ALT H  H AZ ARD S a, b  

C H E M I C AL  FAM I LYc
C H E M I C AL

S T RU C T U RE

U n s tab l e
Re ac ti ve

Wate r
Re ac ti ve O x i d i z e r P yro p h o ri c

Fl am m ab l e
S o l i d

O rgan i c

P e ro x i d e d

Fl am m ab l e /

C o m b u s ti b l e e C o r ro s i ve To x i c
H i gh l y

To x i c  

( S ,  L ,  G ) ( S ,  L ,  G ) ( S ,  L ,  G ) ( S ,  G ) ( S ) ( S ,  L ) ( S ,  L ,  G ) ( S ,  L ,  G ) ( S ,  L ,  G ) ( S ,  L ,  G ) E XAM P L E S  ( C AS  N o . ) f

E s te r s R1 ( C = O ) O R2 — — — — — — ✓ — — — M e th yl  fo r m ate  ( 1 0 7 -3 1 -3 ) ,  
m e th yl  ac r yl ate  ( 2 -
p r o p e n o i c  ac i d  m e th yl  
e s te r ) ,  ( 9 6 -3 3 -3 ) ,  
b e n z e n e d i c ar b o x yl i c  
ac i d  d i o c tyl  e s te r  
( 1 1 7 -8 4 -0 ) ,  e th yl  
e th an o ate  ( e th yl  
ac e tate )  ( 1 4 1 -7 8 -6 ) ,  
b u tan e d i o i c  ac i d  
d i m e th yl  e s te r  d i m e th yl  
fu m ar ate )  ( 1 0 6 -6 5 -0 ) ,  
o l e i c  ac i d  m e th yl  e s te r  
( 1 1 2 -6 2 -9 ) ,  n -b u tyl  
ac e tate  ( 1 2 3 -8 6 -4 )

H al i d e s C ( O ) X 2 ,
C ( S ) X 2

✓ ✓✓✓ — — — — ✓ ✓✓✓ — ✓✓✓ P h o s g e n e  ( 7 5 -4 4 -5 ) ,  
c ar b o n yl  fu o r i d e  
( 3 5 3 -5 0 -4 ) ,  
th i o p h o s g e n e  
( 4 6 3 -7 1 -8 ) ,  o x al yl  
c h l o r i d e  ( 7 9 -3 7 -8 ) ,  
tr i c h l o r o m e th yl  
c h l o r o fo r m ate  
( d i p h o s g e n e )  
( 5 0 3 -3 8 -8 ) ,  m e th yl  
c h l o r o fo r m ate  ( 7 9 -2 2 -1 )

Ke to n e s R1 R2 C = O — — — — — — ✓✓✓ — ✓ — M e th yl  p r o p yl  ke to n e  
( 1 0 7 -8 7 -9 ) ,  m e th yl  
i s o am yl  ke to n e  
( 1 1 0 -1 2 -3 ) ,  ac e to n e  
( 6 7 -6 4 -1 ) ,  
c yc l o h e x an o n e  
( 1 0 8 -9 4 -1 ) ,  1 -c h l o r o -2 -
p r o p an o n e  
( c h l o r o ac e to n e )  
( 7 8 -9 5 -5 ) ,  2 -b u tan o n e  
( m e th yl  e th yl  ke to n e )  
( 7 8 -9 3 -3 ) ,  
c yc l o p e n tan o n e  
( 1 2 0 -9 2 -3 ) ,  
ac e to p h e n o n e  
( 9 8 -8 6 -2 ) ,  m e th yl  
i s o b u tyl  ke to n e  
( 1 0 8 -1 0 -1 ) ,  l i m o n e n e  
( 1 3 8 -8 6 -3 ) ,  1 , 3 -
d i c h l o r o ac e to n e  
( 5 3 4 -0 7 -6 )

C yan i d e s Gas e o u s — — — — — — ✓ ✓ — ✓✓✓ H yd r o g e n  c yan i d e  
( 7 4 -9 0 -8 ) ,  c yan o g e n  
c h l o r i d e  ( 5 0 6 -7 7 -4 ) ,  
c yan o g e n  ( 4 6 0 -1 9 -5 )

I n o r g an i c M -C N — ✓ — — — — — — — ✓✓✓ S o d i u m  c yan i d e  ( 1 4 3 -3 3 -9 ) ,  
tr i m e th yl s i l yl  c yan i d e  
( 7 6 7 7 -2 4 -9 ) ,  p o tas s i u m  
c yan i d e  ( 1 5 1 -5 0 -8 )

O r g an i c
( n i -

tr i l e s )

R,  Ar-C N — — — — — — ✓✓ — ✓ — Ac e to n i tr i l e  ( 7 5 -0 5 -8 ) ,  
b e n z o n i tr i l e  ( 1 0 0 -4 7 -0 ) ,  
c h l o r o ac e to n i tr i l e  
( 1 0 7 -1 4 -2 ) ,  2 -
p r o p e n e n i tr i l e  
( ac r yl o n i tr i l e )  
( 1 0 7 -1 3 -1 ) ,  b u tyr o n i tr i l e  
( 1 0 9 -7 4 -0 )

E p o x i d e s ✓ — — — — — ✓✓✓ ✓ ✓ ✓ E th yl e n e  o x i d e  ( 7 5 -2 1 -8 ) ,  
p r o p yl e n e  o x i d e  
( 7 5 -5 6 -9 ) ,  1 , 2 -
e p o x yb u tan e  ( 1 0 6 -8 8 -7 ) ,  
1 -c h l o r o -2 ,  3 -
e p o x yp r o p an e  
( e p i c h l o r o h yd r i n )  
( 1 0 6 -8 9 -8 )

(continues)
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  P H YS I C AL  H AZ ARD S a, b H E ALT H  H AZ ARD S a, b  

C H E M I C AL  FAM I LYc
C H E M I C AL

S T RU C T U RE

U n s tab l e
Re ac ti ve

Wate r
Re ac ti ve O x i d i z e r P yro p h o ri c

Fl am m ab l e
S o l i d

O rgan i c

P e ro x i d e d

Fl am m ab l e /

C o m b u s ti b l e e C o r ro s i ve To x i c
H i gh l y

To x i c  

( S ,  L ,  G ) ( S ,  L ,  G ) ( S ,  L ,  G ) ( S ,  G ) ( S ) ( S ,  L ) ( S ,  L ,  G ) ( S ,  L ,  G ) ( S ,  L ,  G ) ( S ,  L ,  G ) E XAM P L E S  ( C AS  N o . ) f

E th e r s /
Gl yc o l s

R-O -R — — — — — — ✓✓ — ✓ — 1 , 2 -D i m e th o x ye th an e  
( g l ym e )  ( 1 1 0 -7 1 -4 ) ,  
d i e th yl  e th e r  ( 6 0 -2 9 -7 ) ,  
fu r an  ( 1 1 0 -0 0 -9 ) ,  
te tr ah yd r o fu r an  ( T H F )  
( 1 0 9 -9 9 -9 ) ,  p o l ye th yl e n e  
g l yc o l  ( 2 5 3 2 2 -6 8 -3 ) ,  1 , 4 -
d i o x an e  ( 1 2 3 -9 1 -1 ) ,  1 , 3 -
b u tyl e n e  g l yc o l  
( 1 0 7 -8 8 -0 ) ,  m e th yl  vi n yl  
e th e r  ( 1 0 7 -2 5 -5 ) ,  
e th yl e n e  g l yc o l  
m o n o m e th yl  e th e r  
( E GM E ,  2 -
m e th o x ye th an o l )  
( 1 0 9 -8 6 -4 ) ,  d i p r o p yl e n e  
g l yc o l  m o n o m e th yl  
e th e r  ( D P M ,  1 -( 2 -
m e th o x y-2 -
m e th yl e th o x y) -2 -
p r o p an o l ) ( 3 4 5 9 0 -9 4 -8 )

Gas e s F l am m ab l e — — — — — — ✓✓✓ — — — Ac e tyl e n e  ( 7 4 -8 6 -2 ) ,  
h yd r o g e n  ( 1 3 3 3 -7 4 -0 ) ,  
m e th an e  ( 7 4 -8 2 -8 ) ,  
p r o p an e  ( 7 4 -9 8 -6 )

H al o g e n s X -X — ✓ ✓ — — — — ✓✓✓ ✓✓ — C h l o r i n e  ( 7 7 8 2 -5 0 -5 ) ,  
fu o r i n e  ( 7 7 8 2 -4 1 -4 ) ,  
b r o m i n e  tr ifu o r i d e  
( 7 7 8 7 -7 1 -5 ) ,  c h l o r i n e  
tr ifu o r i d e  ( 7 7 9 0 -9 1 -2 ) ,  
b r o m i n e  p e n tafu o r i d e  
( 7 7 8 9 -3 0 -2 )

N o n -fam m ab l e — — — — — — — — — — C ar b o n  d i o x i d e  ( 1 2 4 -3 8 -9 ) ,  
h e l i u m  ( 7 4 4 0 -5 9 -7 ) ,  
ar g o n  ( 7 4 4 0 -3 7 -1 )

O x i d i z i n g — — ✓✓✓ — — — — — — — O x yg e n  ( 7 7 8 2 -4 4 -7 )

P yr o p h o r i c — — — ✓✓✓ — — — — — — S i l an e  ( 7 8 0 3 -6 2 -5 ) ,  m e th yl  
s i l an e  ( 9 9 2 -9 4 -9 ) ,  
d i s i l an e  ( 1 5 9 0 -8 7 -0 )

S u l fu r  g as e s R-S H — — — — — — ✓✓ ✓ ✓✓ — H yd r o g e n  s u lfd e  
( 7 7 8 3 -0 6 -4 ) ,  m e th yl  
m e r c ap tan  ( 7 4 -9 3 -1 ) ,  
s u l fu r  d i o x i d e  
( 7 4 4 6 -0 9 -5 )

H yd r o -
c ar b o n s

Al i p h ati c R — — — — — — ✓✓✓ — — — C yc l o p e n tan e  ( 2 8 7 -9 2 -3 ) ,  
h e x an e  ( 1 1 0 -5 4 -3 ) ,  
d o d e c an e  ( 1 1 2 -4 0 -3 ) ,  
b u tan e  ( 1 0 6 -9 7 -8 )

Al ke n e s R1 C H =
C H R2

✓ — — — — — ✓✓✓ — ✓ — Vi n yl  ac e tate  ( 1 0 8 -0 5 -4 ) ,  
vi n yl  b e n z e n e  ( s tyr e n e )  
( 1 0 0 -4 2 -5 ) ,  vi n yl  
c h l o r i d e  ( 7 5 -0 1 -4 ) ,  
ke te n e  ( 4 6 3 -5 1 -4 ) ,  1 -
b u te n e  ( 1 0 6 -9 8 -9 ) ,  2 -
m e th yl -b u te n e  
( 5 1 3 -3 5 -9 ) ,  1 , 4 -
d i c h l o r o -2 -b u te n e  
( 7 6 4 -4 1 -0 ) ,  3 -c h l o r o -1 -
p r o p e n e  ( al l yl  c h l o r i d e )  
( 1 0 7 -0 5 -1 ) ,  b u tad i e n e  
( 1 0 6 -9 9 -0 )

Al kyn e s R1 C ≡ C R2 ,
R-C ≡ C -H

✓✓ — — — — — ✓ — ✓ — 1 , 1 , 1 , 4 , 4 , 4 -h e x afu o r o -2 -
b u tyn e  ( 6 9 2 -5 0 -2 ) ,  2 -
b u tyn e -1 , 4 -d i o l  
( 1 1 0 -6 5 -6 ) ,  1 -p r o p yn e  
( 7 4 -9 9 -7 ) ,  2 -p r o p yn -1 -o l  
( 1 0 7 -1 9 -7 )

(continues)
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Δ Tab l e  B . 3 . 2   Continued

  P H YS I C AL  H AZ ARD S a, b H E ALT H  H AZ ARD S a, b  

C H E M I C AL  FAM I LYc
C H E M I C AL

S T RU C T U RE

U n s tab l e
Re ac ti ve

Wate r
Re ac ti ve O x i d i z e r P yro p h o ri c

Fl am m ab l e
S o l i d

O rgan i c

P e ro x i d e d

Fl am m ab l e /

C o m b u s ti b l e e C o r ro s i ve To x i c
H i gh l y

To x i c  

( S ,  L ,  G ) ( S ,  L ,  G ) ( S ,  L ,  G ) ( S ,  G ) ( S ) ( S ,  L ) ( S ,  L ,  G ) ( S ,  L ,  G ) ( S ,  L ,  G ) ( S ,  L ,  G ) E XAM P L E S  ( C AS  N o . ) f

Ar o m ati c Ar — — — — ✓ — ✓✓✓ — ✓✓ ✓ B e n z e n e  ( 7 1 -4 3 -2 ) ,  to l u e n e  
( 1 0 8 -8 8 -3 ) ,  c u m e n e  
( 9 8 -8 2 -8 ) ,  n ap h th al e n e  
( 9 1 -2 0 -3 ) ,  
c h l o r o b e n z e n e  
( 1 0 8 -9 0 -7 ) ,  1 , 2 , 3 -
tr i c h l o r o b e n z e n e  
( 8 7 -6 1 -6 ) ,  3 , 4 -d i c h l o r o -
tr ifu o r o  to l u e n e  
( 3 2 8 -8 4 -7 ) ,  1 , 2 -d i m e th yl  
b e n z e n e  ( o -x yl e n e )  
( 9 5 -4 7 -6 ) ,  1 , 4 -
d i c h l o r o b e n z e n e  ( p -
d i c h l o r o b e n z e n e )  
( 1 0 6 -4 6 -7 ) ,  
e th yl b e n z e n e  ( 1 0 0 -4 1 -4 )

I s o c yan ate s R-N = C = O ,
Ar-N = C = O

✓✓✓ ✓✓ — — — — ✓ ✓ ✓✓ ✓ To l u e n e  d i i s o c yan ate  
( T D I )  ( 5 8 4 -8 4 -9 ) ,  
m e th yl e n e  b i s p h e n yl  
i s o c yan ate  ( M D I )  
( 1 0 1 -6 8 -8 ) ,  
h e x am e th yl e n e  
d i i s o c yan ate  ( H D I )  
( 8 2 2 -0 6 -0 ) ,  p -
to l u e n e s u l fo n yl  
i s o c yan ate  ( 4 0 8 3 -6 4 -1 ) ,  
m e th yl  i s o c yan ate  
( 6 2 4 -8 3 -9 )

M e tal s M e tal
al kyl s

M -R — ✓✓✓ — ✓✓✓ — — — ✓✓✓ ✓ — B u tyl l i th i u m  ( 1 0 9 -7 2 -8 ) ,  
tr i e th yl al u m i n u m  
( 9 7 -9 3 -8 ) ,  
tr i e th yl b o r an e  
( 9 7 -9 4 -9 ) ,  n -
b u tyl e th yl m ag n e s i u m  
( 6 2 2 0 2 -8 6 -2 ) ,  d i e th yl  
z i n c  ( 5 5 7 -2 0 -0 )

M e tal
h al i d e s

M -X — — — — — — — ✓ ✓✓ ✓ Al u m i n u m  c h l o r i d e  
( 7 4 4 6 -7 0 -0 ) ,  c h r o m i u m  
( I I I )  c h l o r i d e  
( 1 0 0 2 5 -7 3 -7 ) ,  c o p p e r ( I )  
c h l o r i d e  ( 7 7 5 8 -8 9 -6 ) ,  
s i l ve r  b r o m i d e  
( 7 7 8 5 -2 3 -1 ) ,  r u th e n i u m  
( I I )  c h l o r i d e  
( 1 0 0 4 9 -0 8 -8 ) ,  ti tan i u m  
te tr ac h l o r i d e  
( 7 5 5 0 -4 5 -0 ) ,  ti n  c h l o r i d e  
( 7 7 7 2 -9 9 -8 ) ,  tu n g s te n  
h e x afu o r i d e  ( 7 7 8 3 -8 2 -6 )

M e tal
h yd r i d e s

( s o l i d s )

M -H — ✓✓✓ — — ✓✓✓ — — ✓✓✓ ✓ — L i th i u m  al u m i n u m  h yd r i d e  
( 1 6 8 5 3 -8 5 -3 ) ,  s o d i u m  
b o r o h yd r i d e  
( 1 6 9 4 0 -6 6 -2 ) ,  s o d i u m  
h yd r i d e  ( 7 6 4 6 -6 9 -7 ) ,  
l i th i u m  h yd r i d e  
( 7 5 8 0 -6 7 -8 )

M e tal
h yd r i d e s

( g as e s )

M -H — — — — — — ✓✓✓ — — ✓✓✓ D i b o r an e  ( 1 9 2 8 7 -4 5 -7 ) ,  
h yd r o g e n  s e l e n i d e  
( 7 7 8 3 -0 7 -5 ) ,  p h o s p h i n e  
( 7 8 0 3 -5 1 -2 )

M e tal s
( al kal i )

M — ✓✓✓ — — ✓✓✓ — — ✓✓✓ ✓✓ — S o d i u m  ( 7 4 4 0 -2 3 -5 ) ,  
l i th i u m  ( 7 4 3 9 -9 3 -2 ) ,  
p o tas s i u m  ( 7 4 4 0 -0 9 -7 )

M e tal s
( p o w-

d e r e d )

M — ✓✓✓ — — ✓✓✓ — — — — — Al u m i n u m  ( 7 4 2 9 -9 0 -5 ) ,  
m ag n e s i u m  ( 7 4 3 9 -9 5 -4 ) ,  
ti tan i u m  ( 7 4 4 0 -3 2 -6 ) ,  
z i r c o n i u m  ( 7 4 4 0 -6 7 -7 )

(continues)
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  P H YS I C AL  H AZ ARD S a, b H E ALT H  H AZ ARD S a, b  

C H E M I C AL  FAM I LYc
C H E M I C AL

S T RU C T U RE

U n s tab l e
Re ac ti ve

Wate r
Re ac ti ve O x i d i z e r P yro p h o ri c
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N i tr ate d
c o m -
p o u n d s

N i tr o R,  Ar-N O 2 ✓✓ — — — — — ✓✓ ✓ ✓✓ ✓ N i tr o m e th an e  ( 7 5 -5 2 -5 ) ,  o -
n i tr o an i l i n e  ( 8 8 -7 4 -4 ) ,  
d i n i tr o to l u e n e  
( 2 5 3 2 1 -1 4 -6 ) ,  p -
d i n i tr o b e n z e n e  
( 1 0 0 -2 5 -4 ) ,  m -
n i tr o to l u e n e  ( 9 9 -0 8 -1 ) ,  
1 -c h l o r o -4 -n i tr o -
b e n z e n e  ( 1 0 0 -0 0 -5 ) ,  p -
n i tr o p h e n o l  ( 1 0 0 -0 2 -7 ) ,  
n i tr o -p -n i tr o an i l i n e  
( 1 0 0 -0 1 -6 ) ,  1 , 4 -
d i am i n o -2 -n i tr o b e n z e n e  
( 5 3 0 7 -1 4 -2 ) ,  1 -
n i tr o p r o p an e  ( 1 0 8 -0 3 -2 )

Az o
( al i -

p h ati c )

R-N = N -R ✓✓✓ — — — ✓✓ — — — ✓✓ ✓ D i e th yl  az o d i c ar b o x yl ate  
( 1 9 7 2 -2 8 -7 ) ,  1 , 1 ′ -
az o b i s ( c yan o c yc l o h e x an
e )  ( 2 0 9 4 -9 8 -6 ) ,  2 , 2 ′ -
az o b i s ( 2 -
m e th yl b u tyr o n i tr i l e )  
( 1 3 4 7 2 -0 8 -7 ) ,  
az o i s o b u tyr o n i tr i l e  
( AI B N )  ( 7 8 -6 7 -1 ) ,  2 , 2 ′ -
az o b i s ( 2 , 4 -
d i m e th yl val e r o n i tr i l e )  
( 4 4 1 9 -1 1 -8 )

Az o
( ar o -

m ati c )

Ar-N = N -Ar — — — — — — — — ✓ ✓ Az o b e n z e n e  ( 1 0 3 -3 3 -3 ) ,  p -
am i n o az o b e n z e n e  
( An i l i n e  Ye l l o w)  
( 6 0 -0 9 -3 ) ,  p -
d i m e th yl am i n o az o b e n z e
n e -s u l fo n i c  ac i d  ( M e th yl  
O r an g e )  ( 5 4 7 -5 8 -0 ) ,  1 -
( 2 -m e th o x y-
p h e n yl az o ) -2 -n ap h th o l  
( S u d an  Re d  G)  
( 1 2 2 9 -5 5 -6 ) ,  4 -
ac e tam i d o -2 ′ -h yd r o x y-5 ′ -
m e th yl az o b e n z e n e  
( D i s p e r s e  Ye l l o w 3 )  
( 2 8 3 2 -4 0 -8 ) ,  4 -[ N -( 2 -
c yan o e th yl ) -N -
e th yl am i n o ] -4 ′ -
n i tr o az o b e n z e n e  
( D i s p e r s e  O r an g e  2 5 )  
( 3 1 4 8 2 -5 6 -1 )

Az i d e s R,  Ar-N 3 ✓✓✓ — — — — — — — — ✓✓✓ S o d i u m  az i d e  ( 2 6 6 2 8 -2 2 -8 )

I n o r g an i c
n i tr i te s

M -N O 2 — — ✓✓✓ — — — — ✓ ✓ — S o d i u m  n i tr i te  ( 7 6 3 2 -0 0 -0 ) ,  
p o tas s i u m  n i tr i te  
( 7 7 5 8 -0 9 -0 )

I n o r g an i c  
n i tr i te s

M -N O 3 ✓ — ✓✓✓ — — — ✓ ✓ ✓ ✓ S o d i u m  n i tr ate  
( 7 6 3 1 -9 9 -4 ) ,  s i l ve r  
n i tr ate  ( 7 7 6 1 -8 8 -8 ) ,  z i n c  
n i tr ate  ( 7 7 7 9 -8 8 -6 ) ,  
l i th i u m  n i tr ate  
( 7 7 9 0 -6 9 -4 ) ,  l e ad  n i tr ate  
( 1 0 0 9 9 -7 4 -8 ) ,  p o tas s i u m  
n i tr ate  ( 7 7 5 7 -7 9 -1 )

N i tr o g e n -
h al o g e n
c o m -
p o u n d s

R-N -X ✓ ✓ ✓✓✓ — — — — ✓✓ ✓✓ ✓ Tr i c h l o r o i s o c yan u r i c  ac i d  
( 8 7 -9 0 -1 ) ,  s o d i u m  
d i c h l o r o i s o c yan u r ate  
( 2 8 9 3 -7 8 -9 ) ,  N -
b r o m o s u c c i n i m i d e  
( 1 2 8 -0 8 -5 ) ,  1 -b r o m o -3 -
c h l o r o -5 , 5 -
d i m e th yl h yd an to i n  
( B C D M H )
( 1 2 6 -0 6 -7 )

(continues)
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O x yan i o n M -C l O 3 ,
M -C l O 2 ,

M -C l O 4 ,
M -O C l

✓ ✓ ✓✓✓ — — — — ✓ ✓✓ ✓ S o d i u m  c h l o r i te  
( 7 7 5 8 -1 9 -2 ) ,  s o d i u m  
c h l o r ate  ( 7 7 7 5 -0 9 -9 ) ,  
s o d i u m  p e r c h l o r ate  
( 7 6 0 1 -8 9 -0 ) ,  am m o n i u m  
p e r c h l o r ate  ( 7 7 9 0 -9 8 -9 ) ,  
c al c i u m  h yp o c h l o r i te  
( 7 7 7 8 -5 4 -3 ) ,  p o tas s i u m  
b r o m ate  ( 7 7 5 8 -0 1 -2 ) ,  
l i th i u m  h yp o c h l o r i te  
( 1 3 8 4 0 -3 3 -0 )

P e r o x i d e s O r g an i c R-O -O -R ✓✓✓ — ✓ — — ✓✓✓ ✓✓ ✓ ✓✓ ✓ B e n z o yl  p e r o x i d e  
( 9 4 -3 6 -0 ) ,  d i ac e tyl  
p e r o x i d e  ( > 7 0 % )  
( 1 1 0 -2 2 -5 ) ,  d i b e n z o yl  
p e r o x i d e  ( 9 4 -3 6 -0 ) ,  
m e th yl  e th yl  ke to n e  
p e r o x i d e  ( > 6 0 % )  
( 9 7 -0 2 -9 ) ,  d i -t-b u tyl  
p e r o x i d e  ( 1 1 0 -0 5 -4 ) ,  t-
am yl  h yd r o p e r o x i d e  
( 3 4 2 5 -6 1 -4 ) ,  c u m e n e  
h yd r o p e r o x i d e  
( 8 0 -1 5 -9 ) ,  t-b u tyl  
p e r o x yac e tate  ( 1 0 7 -7 1 -1 )

M e tal /
I n o r-

g an i c

M -O -O — ✓ ✓✓✓ — — — — ✓ — — S o d i u m  p e r b o r ate  
( 1 0 4 8 6 -0 0 -7 ) ,
s o d i u m
p e r c ar b o n ate  
( 1 5 6 3 0 -8 9 -4 ) ,  
m ag n e s i u m
p e r o x i d e
( 1 3 3 5 -2 6 -8 ) ,  s o d i u m  
p e r o x i d e
( 1 3 1 3 -6 0 -6 )

P h o s p h o r u s -
h al o g e n  
c o m -
p o u n d s

O = P -X 3 ,  P -X — ✓✓✓ — — — — — ✓✓✓ ✓ — P h o s p h o r u s  p e n tac h l o r i d e  
( 1 0 0 2 6 -1 3 -8 ) ,  
p h o s p h o r u s  tr i c h l o r i d e  
( 7 7 1 9 -1 2 -2 ) ,  
p h o s p h o r u s  o x yc h l o r i d e  
( 1 0 0 2 5 -8 7 -3 ) ,  
p h o s p h o r u s  
p e n tafu o r i d e  
( 7 6 4 7 -1 9 -0 )

Ar  =  p h e n yl  r i n g ;  X  =  h a l o g e n  ( i . e . ,  fu o r i n e ,  c h l o r i n e ,  b r o m i n e ,  i o d i n e ) ;  R =  o r g a n i c ;  M  =  m e tal .
N o te s :
( 1 )  S ,  L ,  a n d  G  r e fe r s  to  wh e th e r  h a z a r d s  a p p l y to  s o l i d ,  l i q u i d ,  a n d / o r  g a s e o u s  p h ys i c a l  fo r m s .
( 2 )  A tr i p l e  c h e c k m a r k (✓✓✓)  i n d i c ate s  th a t m o s t o r  a l l  o f th e  c h e m i c a l s  wi th i n  th e  fa m i l y o r  s u b -fa m i l y m i g h t h ave  th e  i n d i c a te d  p h ys i c a l  an d  h e a l th
h a z ar d s .
( 3 )  A d o u b l e  c h e c k m a r k (✓✓)  i n d i c a te s  th a t s o m e  o f th e  c h e m i c a l s  wi th i n  th e  fam i l y o r  s u b -fa m i l y m i g h t h a ve  th i s  a d d i ti o n a l  p h ys i c a l  a n d  h e al th
h a z ar d s .
( 4 )  A s i n g l e  c h e c k m a r k (✓)  i n d i c a te s  th a t o n l y a  s e l e c t fe w c h e m i c a l s  wi th i n  a s p e c ifc  fa m i l y d i s p l a y th e  r e l e va n t p h ys i c a l  a n d  h e a l th  h az ar d s .
( 5 )  N o  c h e c km a r ks  ( —)  i n d i c ate  th a t h a z a r d s  ar e  n o t a p p l i c a b l e  fo r  th e  s p e c ifc  c h e m i c al  c a te g o r y.

a T h e  p h ys i c al  a n d  h e a l th  h a z a r d s  a r e  b r o a d  r e p r e s e n tati o n s  fo r  th e  var i o u s  c l a s s e s  o f c h e m i c a l s .  T h e s e  c l a s s ifc a ti o n s  a r e  n o t i n te n d e d  to  c o ve r  a l l
h a z a r d s  o f a m ate r i a l .  F o r  s p e c ifc  i n fo r m a ti o n ,  th e  c h e m i c a l -s p e c ifc  S D S  m u s t b e  c o n s u l te d .  Ad d i ti o n al  i n fo r m a ti o n  c an  b e  o b tai n e d  fr o m  th e
m a n u fa c tu r e r.

b F o r  a d d i ti o n a l  c o n c e n tr a ti o n  d e p e n d e n t h az ar d  c a te g o r i e s ,  s e e  S e c ti o n  B . 5 .
c S o u r c e  m a te r i al  fo r  th e  c h e m i c al  fa m i l i e s  i n c l u d e s  Bretherick’s Handbook of Reactive Chemical Hazards ( E l s e vi e r  S c i e n c e  &  Te c h n o l o g y B o o ks ) ,  7 th  e d . ;

Comprehensive Guide to Hazardous Properties of Chemical Substances ( Wi l e y I n te r s c i e n c e ) ;  a n d  Ta b l e  2 . 4  a n d  Tab l e  2 . 5  o f Guidelines for Chemical Reactivity

Evaluation and Application to Process Design [ C e n te r  fo r  C h e m i c al  P r o c e s s  S a fe ty ( C C P S ) / AI C h E ] .
d “ P e r o x i d e ”  i s  n o t a  h a z a r d  c h a r a c te r i s ti c  b u t a  u n i q u e  c h e m i c a l  fa m i l y wi th  a  r an g e  o f p r o p e r ti e s  l i s te d  a s  a  s p e c ifc  p h ys i c a l  h a z a r d  u n d e r  N F PA 4 0 0 .
e T h e  “fa m m a b l e  o r  c o m b u s ti b l e ”  h a z a r d  c ate g o r i e s  a r e  n o t r e g u l a te d  u n d e r  N F PA 4 0 0 .  H o we ve r,  m a n y c h e m i c a l s  e x h i b i t th e  h a z a r d  p r o p e r ti e s  o f
fa m m a b i l i ty o r  c o m b u s ti b i l i ty.

fT h e  e x a m p l e s  a n d  th e i r  c l as s ifc a ti o n s  r e p r e s e n t n e a t,  u n d i l u te d ,  c o m m e r c i a l l y a va i l ab l e  p r o d u c ts .  S o u r c e  m a te r i a l  fo r  th e  e x a m p l e s  l i s te d  i n c l u d e s
US EPA High Production Volume (HPV) Challenge Program List;  th e  OECD (Organization for Economic Co-operation and Development) Integrated HPV Database;
Bretherick’s Handbook of Reactive Chemical Hazards ( E l s e vi e r  S c i e n c e  &  Te c h n o l o g y B o o ks ) ,  7 th  e d . ;  The Handbook of Compressed Gases ( C o m p r e s s e d  G as
As s o c i a ti o n ) ,  4 th  E d . ;  an d  U . S .  D e p a r tm e n t o f L a b o r,  2 9  C F R 1 9 1 0 . 1 1 9 ,  Ap p e n d i x  A,  “ L i s t o f H i g h l y H a z a r d o u s  C h e m i c a l s ,  To x i c s  a n d  Re a c ti ve s
( M an d a to r y) . ”
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B . 3 . 2 . 2 . 1  I l l us trati o n  o f Tab l e  B . 3 . 2 .    To  i l l u s tr ate  th e  u ti l i ty o f
Ta b l e  B . 3 . 2 ,  c o n s i d e r  th e  c h e m i c al  fa m i l y o f m i n e r a l  ac i d s ,
l i s te d  i n  c o l u m n  1  o f Tab l e  B . 3 . 2 .  S p e c ifc  e x a m p l e s  o f m i n e r al
ac i d s  a r e  l i s te d  i n  th e  l as t c o l u m n  o f Ta b l e  B . 3 . 2 .  We l l -kn o wn
m i n e r al  a c i d s  ar e  h yd r o c h l o r i c  ac i d  a n d  s u l fu r i c  ac i d .  T h e  r o w
e n tr i e s  wi th  d a s h e s  ( —)  u n d e r  th e  p h ys i c a l  h az ar d  c ate g o r i e s
i n d i c a te  th at,  i n  g e n e r al ,  m i n e r a l  a c i d s  ar e  n o t c o n s i d e r e d  to
h ave  th e  p h ys i c a l  h a z a r d s  o f b e i n g u n s tab l e / r e ac ti ve ,  o x i d i z e r,
p yr o p h o r i c ,  fa m m a b l e  s o l i d s ,  o r ga n i c  p e r o x i d e s ,  o r  fam m a‐
b l e / c o m b u s ti b l e .  S p e c ifc  m i n e r a l  a c i d s  a r e  wate r  r e a c ti ve  (✓)
b a s e d  o n  c o n c e n tr ati o n  a n d  th e  s p e c ifc  m i n e r al  ac i d  i ts e l f.
T h e  r o w e n tr i e s  s h o w th e  p r i n c i p a l  h a z a r d  p r o p e r ti e s  o f
m i n e r al  ac i d s  a r e  H e al th  H az ar d s ,  e s p e c i al l y C o r r o s i ve  (✓✓✓) .
T h e  o n e  c h e c km ar k u n d e r  To x i c  (✓)  i n d i c ate s  th at a s e l e c t fe w
o f th e  c h e m i c a l s  i n  th e  m i n e r a l  a c i d  fam i l y h a ve  th i s  a d d i ti o n al
h e a l th  h az ar d .  (See B. 4. 1 . 1  for additional information on mineral
acids. )T h e  S D S  fo r  th e  s p e c ifc  m i n e r al  a c i d  s h o u l d  b e  c o n s u l ‐
te d  fo r  m o r e  d e tai l e d  i n fo r m a ti o n  r e l a ti n g to  p h ys i c a l  an d
h e a l th  h az ar d s .

B . 3 . 3  Ad d i ti o n al  S o u rc e  M ate ri al .

h ttp : / / www. e p a. g o v/ o p p t/ c h e m r tk/

h ttp : / / www. e p a. g o v/ o p p t/ c h e m r tk/ p u b s / u p d a te /
h p vc h m l t. h tm

h ttp : / / www. o s h a . g o v/ p l s / o s h a we b / o wa d i s p . s h o w_d o c u ‐
m e n t? p _tab l e = S TAN D ARD S & p _i d = 9 7 6 1

h ttp : / / www. o s h a . g o v/ S LT C / e m e r ge n c yp r e p a r e d n e s s /
gu i d e s / c h e m i c a l . h tm l

B . 4  D e s c ri p ti o n  o f C h e m i c al  Fam i l i e s .

B . 4 . 1  G e n e ral .    D i l u ti o n  c an  c au s e  th e  h az ar d  c h ar ac te r i s ti c s
o f an  i n d i vi d u a l  c h e m i c al  to  d i m i n i s h  u n ti l  th e  p r o p e r ty i s  n o
l o n ge r  p e r ti n e n t.  E a c h  c h e m i c al  m u s t b e  i n d i vi d u al l y r e vi e we d
b y th e  m an u fa c tu r e r  to  p r o vi d e  th e  d ata to  as s e s s  th e  p h ys i c al
an d  h e al th  h a z a r d s .  F o r  c o m p r e s s e d  g as e s ,  th e r e  ar e  ac c e p te d
s tan d ar d s  th a t c a n  b e  u s e d  to  e s ti m ate  b o th  th e  fam m ab i l i ty
an d  to x i c i ty wi th o u t a c tu al  te s t d ata.

B . 4 . 1 . 1  Ac i d s .

B . 4 . 1 . 1 . 1  Ac i d s  ( C arb o x yl i c )  ( R- C O O H ,  Ar- C O O H ) .    C ar b o x ‐
yl i c  ac i d s  a r e  we ak a c i d s ,  u n l i ke  m i n e r al  ac i d s ,  s u c h  as  h yd r o ‐
c h l o r i c  a c i d .  M o s t a r e  r e ad i l y s o l u b l e  i n  wate r.  P h ys i c al  an d
h e al th  p r o p e r ti e s  var y s i gn ifc an tl y b a s e d  o n  m o l e c u l a r  we i g h t
an d  th e  n u m b e r  o f c ar b o x yl i c  a c i d  gr o u p s .  S m al l e r  m o l e c u l a r
we i g h t al i p h a ti c  c a r b o x yl i c  ac i d s  ( s u c h  a s  fo r m i c  a n d  a c e ti c
ac i d )  ar e  l i q u i d s  an d  ar e  fam m ab l e  a n d  c o r r o s i ve .  L ar g e r
c h a i n ,  h i gh e r  m o l e c u l ar  we i g h t c ar b o x yl i c  ac i d s  ar e  o fte n  s o l i d s
wi th  m i n i m al  h az ar d s  ( s u c h  as  c i tr i c  ac i d ) .  Ar o m ati c  ac i d s  ar e
s o m e ti m e s  c o r r o s i ve .

B . 4 . 1 . 1 . 2  Ac i d s  ( P e ro x y)  ( R- O O H ,  Ar- O O H ) .    Al l  p e r o x y ac i d s
ar e  c l a s s ife d  a s  o r g an i c  p e r o x i d e s  a n d  a r e  c l as s ife d  as  o x i d i z ‐
e rs  a n d  c o r r o s i ve .  Ar o m ati c  p e r o x y a c i d s  ( s u c h  a s  p e r b e n z o i c
ac i d )  a r e  s o l i d s  an d  a r e  u n s ta b l e  r e ac ti ve  a n d  to x i c .  M o s t ar e
p as te s  o r  l i q u i d s  a n d  r e q u i r e  r e fr i g e r ati o n .  S o m e  fo r m s  o f th i s
ac i d  fam i l y a r e  o fte n  fo u n d  as  th e i r  s o d i u m ,  p o tas s i u m ,  o r
am m o n i u m  s a l ts .

B . 4 . 1 . 1 . 3  Ac i d s  ( M i n e ral ) .    T h e s e  ar e  al l  s tr o n g  ac i d s ,  ar e
l i q u i d s ,  an d  ar e  c o r r o s i ve ,  e ve n  i n  d i l u te  s o l u ti o n s .  T h e s e
i n c l u d e  h yd r ofu o r i c  a c i d  ( H F ) ,  h yd r o c h l o r i c  ac i d  ( H C l ) ,
h yd r o b r o m i c  ac i d  ( H B r ) ,  p h o s p h o r i c  a c i d  ( H 3 P O 4 ) ,  a n d  s u l fu ‐

r i c  a c i d  ( H 2 S O 4 ) .  I n  s o m e  c a s e s  th e y a r e  to x i c  a n d  wa te r  r e a c ‐
ti ve  d e p e n d i n g  o n  a c i d  a n d  c o n c e n tr ati o n .

B . 4 . 1 . 1 . 4  Ac i d s  ( G as e o u s ) .    T h e  c o m m o n  ac i d  g as e s ,  wh i c h
i n c l u d e  h yd r o ge n  b r o m i d e  ( H B r ) ,  h yd r o g e n  c h l o r i d e  ( H C l ) ,
h yd r o g e n  fu o r i d e  ( H F ) ,  an d  h yd r o g e n  i o d i d e  ( H I ) ,  ar e  c o r r o ‐

s i ve  an d  i n  s o m e  c a s e s  to x i c .  T h e y ar e  h i g h l y s o l u b l e  i n  wate r,
fo r m i n g  th e  c o rr e s p o n d i n g a q u e o u s  ac i d  an d  a r e  p a c kag e d  a s
l i q u efe d  c o m p re s s e d  g as e s .  O th e r  ac i d  ga s e s  i n c l u d e  b o r o n

tr i c h l o r i d e  ( B C l 3 ) ,  b o r o n  tr ifu o r i d e  ( B F 3 )  an d  s i l i c o n  te tr a‐
fu o r i d e  ( S i F4 ) .

B . 4 . 1 . 1 . 5  Ac i ds  ( O x i d i z i n g) .    S o m e  s tr o n g  ac i d s  ar e  a l s o
o x i d i z i n g  a c i d s ,  m o s t c o m m o n l y n i tr i c  ac i d  ( H N O 3 ) .  As  o x i d i z ‐
e r s ,  th e y a r e  al s o  c o r r o s i ve  an d  to x i c .  T h e s e  p h ys i c a l  a n d  h e al th

p r o p e r ti e s  ar e  e x h i b i te d  e ve n  i n  d i l u te  s o l u ti o n s .

B . 4 . 1 . 2  Al c o h o l s .

B . 4 . 1 . 2 . 1  Al i p h ati c  Al c o h o l s  ( R- O H ) .    T h e  c ate go r y i n c l u d e s
p r i m a r y ( 1 ° ) ,  s e c o n d a r y ( 2 ° ) ,  an d  te r ti ar y ( 3 ° )  b r an c h e d  an d

c yc l i c  a l c o h o l s .  M o s t c o m m o n  a l c o h o l s  i n c l u d e  m e th an o l ,  e th a‐
n o l ,  i s o p r o p a n o l ,  t-b u tan o l  ( 2 -m e th yl p r o p an -2 -o l ) ,  n -b u tan o l

( b u tan -1 -o l )  an d  c yc l o h e x a n o l .  M an y a l c o h o l s ,  e s p e c i al l y
s m al l e r  c h ai n  al c o h o l s ,  ar e  h i gh l y fam m ab l e  e ve n  i n  d i l u te
s o l u ti o n s .  T h i s  g e n e r al l y d o e s  n o t h o l d  tr u e  fo r  th e  s m a l l -c h ai n

gl yc o l s  ( o r  p o l yh yd r o x yl ate d  c o m p o u n d s ) ,  s u c h  as  p r o p yl e n e
g l yc o l ,  wh i c h  h a ve  s i gn ifc a n tl y h i gh e r  b o i l i n g  p o i n ts .  M o s t
s m al l e r  c h ai n  al i p h a ti c  al c o h o l s  ar e  r e a d i l y s o l u b l e  i n  wate r.

L o n g e r  c h ai n  a l c o h o l s  “ fatty al c o h o l s ”  ( e . g . ,  d o d e c a n o l ,  h e x a‐
d e c an o l ,  an d  o c tad e c an o l )  ar e  s o l i d s ,  ar e  n o t fam m ab l e ,  an d
a r e  n o t m i s c i b l e  wi th  wa te r.

B . 4 . 1 . 2 . 2  Aro m ati c  Al c o h o l s  ( Ar- O H ) .    T h e  m o s t c o m m o n
a r o m a ti c  al c o h o l  i s  p h e n o l  ( h yd r o x yb e n z e n e ) .  O th e r s  i n c l u d e

th e  d i h yd r o x yb e n z e n e s  ( e . g. ,  c ate c h o l )  a n d  h yd ro x yto l u e n e s
( e . g . ,  o -c r e s o l ) .  M o s t p h e n o l s  ar e  u s u al l y s o l i d s  o r  h i g h –b o i l i n g
p o i n t l i q u i d s  a n d  r e ad i l y s o l u b l e  i n  wa te r.  P h e n o l  an d  p - c r e s o l

ar e  h i gh l y c o r r o s i ve  a n d  to x i c .  F u n c ti o n al i z e d  p h e n o l  d e r i va‐
ti ve s  ( e . g . ,  2 , 4 -d i c h l o r o p h e n o l ) ,  wh i l e  al s o  s o l u b l e  i n  wa te r,  ar e
n o t fam m ab l e  an d  c an  b e  to x i c .  H i g h e r  m o l e c u l ar  we i g h t

p h e n o l s  s u c h  as  h yd r o x yn a p h th al e n e  ( e . g. ,  n a p h th o l )  c a n  a l s o
b e  to x i c  b u t ar e  n o t c o r r o s i ve .  T h e  c h e m i c al  an d  p h ys i c al  p r o p ‐
e r ti e s  o f al i p h a ti c  an d  a r o m a ti c  al c o h o l s  va r y s i gn ifc a n tl y

d e p e n d i n g  o n  th e  s tr u c tu r e  o f th e  a l c o h o l  a n d  o th e r  fu n c ti o n al
g r o u p s .

B . 4 . 1 . 3  Al kyl  H al i d e s  ( R- X) .    T h i s  c h e m i c al  fam i l y i n c l u d e s
h a l o g e n ate d  a l kyl  an a l o gu e s ,  s u c h  as  m e th yl e n e  c h l o r i d e ,
c h l o r o fo r m ,  c ar b o n  te tr ac h l o r i d e ,  b r o m o fo r m ,  d i c h l o r o e th a n e ,

p e r c h l o r o e th yl e n e ,  m e th yl  b r o m i d e  an d  m e th yl  i o d i d e ,  fu o r o ‐
e th an e ,  an d  F r e o n ®  d e r i vati ve s .  O fte n  th e s e  c h e m i c a l s  ar e
n o nfam m ab l e  g as e s  an d  l i q u i d s ,  u s e d  a s  fr e  e x ti n gu i s h e r s ,

r e fr i ge r a n ts ,  an d  s o l ve n ts .  T h e  m o s t wi d e l y kn o wn  c ate go r y i s
th e  c h l o r ofu o r o c ar b o n s  ( C F C s ) .  N o nfa m m a b l e  g as e s  i n c l u d e
b r o m o c h l o r o d ifu o r o m e th a n e  ( H al o n  1 2 1 1 )  an d  d i c h l o r o d i ‐
fu o r o m e th an e  ( F r e o n - 1 2 ) .  S o m e  c h e m i c a l s  i n  th i s  fa m i l y a r e
fam m ab l e .  H i g h l y s u b s ti tu te d  al kyl  h al i d e s  ( i . e . ,  th o s e  c h e m i ‐
c a l s  wi th  m a n y h al o ge n  ato m s  p r e s e n t i n  a  m o l e c u l e )  s u c h  a s

1 , 2 -d i c h l o r o e th an e  an d  1 , 1 , 2 , 2 -te tr a c h l o r o e th a n e  ar e  l i q u i d s
a n d  to x i c .

B . 4 . 1 . 4  Am i n e s .

B . 4 . 1 . 4 . 1  Am i n e s  ( Al i p h ati c )  ( R- N H 2 ,  R2 N H ,  R3 N ) .    T h e
a l i p h ati c  am i n e s  c o n s i s t o f p r i m a r y ( 1 ° ) ,  s e c o n d ar y ( 2 ° ) ,  an d
te r ti ar y ( 3 ° )  b r a n c h e d  c o m p o u n d s .  L o we r  m o l e c u l ar  we i g h t
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am i n e s  s u c h  as  e th yl am i n e ,  p r o p yl am i n e ,  b u tyl am i n e ,  a n d  tr i e ‐
th yl a m i n e  ar e  h i g h l y fa m m a b l e  l i q u i d s ,  c o r r o s i ve  a n d  r e a d i l y
s o l u b l e  i n  wate r.  S o m e  ar e  to x i c .  M an y am i n e s ,  s u c h  a s  m e th yl a‐
m i n e ,  ar e  s o l d  i n  d i l u te d  aq u e o u s  s o l u ti o n s ,  a n d  a r e  typ i c al l y
fa m m a b l e .  (For ammonia,  see B. 4. 1 . 5. 2. )

B . 4 . 1 . 4 . 2  Am i n e s  ( Aro m ati c )  ( Ar- N H 2 ,  Ar( N ) ) .    T h i s  fam i l y
i n c l u d e s  s u b s ti tu te d  ar o m ati c  a m i n e s ,  s u c h  as  b e n z e n e  d e r i va‐

ti ve s  ( e . g. ,  an i l i n e ,  an d  o -a m i n o an i l i n e )  a n d  h e tr o a r o m a ti c s
( e . g. ,  p yr i d i n e  an d  p i c o l i n e ) .  M o s t o f th e s e  c h e m i c al s  ar e  s o l i d s
o r  l i q u i d s  a n d  c an  b e  r e ad i l y s o l u b l e  i n  wa te r  an d  a r e  to x i c .

S o m e  ar e  fam m ab l e .  H e al th  h az ar d s  a s s o c i a te d  wi th  th e s e
c h e m i c a l s  d e p e n d  h e a vi l y o n  th e  r i n g s tr u c tu r e ,  d e gr e e  o f
s u b s ti tu ti o n ,  a n d  l o c ati o n  o f th e  n i tr o ge n ( s )  wi th i n  th e  h e te r o ‐

a r o m a ti c  r i n g.

B . 4 . 1 . 5  B as e s .

B . 4 . 1 . 5 . 1  Al kal i s .    B a s e s  a r e  fo u n d  e i th e r  a s  s o l i d s  o r  a s
c o n c e n tr a te d  aq u e o u s  s o l u ti o n s .  M o s t b as e s  ar e  h i g h l y c o r r o ‐

s i ve  wi th  a l l  ti s s u e s  wi th  wh i c h  th e y c o m e  i n  c o n tac t.  B a s e s ,  s u c h
as  s o d i u m  c ar b o n ate  ( N a2 C O 3 ) ,  s o d i u m  h yd r o x i d e  ( N aO H ) ,

a n d  p o tas s i u m  h yd r o x i d e  ( KO H ) ,  r e ad i l y ab s o r b  m o i s tu r e  fr o m
th e  a i r.  Wh e n  d i s s o l ve d  i n  wa te r,  th e s e  c h e m i c al s  o fte n  l i b e r ate

s u b s tan ti a l  h e a t a n d  fo r m  c o r ro s i ve  s o l u ti o n s  i n  c o n c e n tr a te d
fo r m .  T h e  c o r r o s i ve n e s s  an d  to x i c i ty o f th e s e  c h e m i c al s  d e c r e a‐

s e s  wi th  d i l u ti o n .

B . 4 . 1 . 5 . 2  G as e o u s .    T h e  c o m m o n  b as i c  g as e s ,  a m m o n i a  ( N H 3 )
a n d  th e  l o we r  m o l e c u l ar  we i g h t am i n e s  ( m e th yl am i n e ,  d i m e ‐

th yl a m i n e ,  a n d  tr i m e th yl a m i n e ) ,  ar e  a l l  a r e  c o r r o s i ve  b u t n o t
to x i c .  T h e y ar e  h i gh l y s o l u b l e  i n  wa te r  an d  ar e  l i q u efe d

c o m p r e s s e d  ga s e s .  T h e  c o m m o n  b as e s  a r e  fam m ab l e  ga s e s
wi th  a n ar r o w fam m ab i l i ty r an g e .  T h e y ar e  o fte n  s o l d  c o m m e r‐
c i al l y a s  a q u e o u s  s o l u ti o n s ,  wh i c h  ar e  al s o  fam m ab l e .

B . 4 . 1 . 6  C arb i d e s / N i tri d e s .    C a r b i d e s  h ave  va r yi n g  d e g r e e s  o f
p h ys i c al  h az ar d s .  C a r b i d e s ,  s u c h  as  c a l c i u m  c ar b i d e  ( C aC 2 )  an d

s o d i u m  c ar b i d e  ( N a2 C 2 ) ,  r e a c t vi o l e n tl y wi th  wate r,  ar e  fam m a‐
b l e  i n  th e  p r e s e n c e  o f m o i s tu r e ,  a n d  c o u l d  b e  c o r r o s i ve .  O th e r

c a r b i d e s ,  s u c h  a s  z i r c o n i u m  c a r b i d e  ( Z r C ) ,  tu n g s te n  c ar b i d e
( WC ) ,  an d  s i l i c o n  c ar b i d e  ( S i C ) ,  h a ve  l i ttl e  r e ac ti vi ty.  N i tr i d e s ,
s u c h  a s  b o r o n  n i tr i d e  ( B N ) ,  ar e  u s u al l y s tab l e .

B . 4 . 1 . 7  C arb o n yl  C o m p o un d s .

B . 4 . 1 . 7 . 1  C arb o n yl  C o m p o u n d s  ( Ac i d  An h yd ri d e s )  ( R1 -
C ( O ) O C ( O ) - R2 ) .    T h e s e  c h e m i c al s ,  o fte n  r e fe r r e d  to  a s  s i m p l y
“ a n h yd r i d e s , ”  ar e  m o r e  r e a c ti ve  th a n  th e i r  c o r r e s p o n d i n g
c a r b o x yl i c  a c i d s .  An h yd r i d e s  r e a c t wi th  wate r  to  fo r m  th e  c o r r e ‐

s p o n d i n g  ac i d  o r  b as e ,  a n d  ar e  o fte n  go o d  d e h yd r ati n g  a ge n ts .
L o we r  m o l e c u l ar  we i gh t a n h yd r i d e s ,  s u c h  a s  ac e ti c  a n h yd r i d e ,
p r o p i o n i c  an h yd r i d e ,  an d  i s o b u tyr i c  an h yd r i d e ,  a r e  m o s t o fte n

c o r r o s i ve ,  fam m ab l e ,  a n d  c o u l d  r e a c t vi o l e n tl y wi th  wate r.
F u n c ti o n al i z e d  an h yd r i d e s  s u c h  as  tr ifu o r o a c e ti c  a n h yd r i d e
a r e  h i g h l y c o r r o s i ve  a n d  h i g h l y wate r  r e ac ti ve .  Ar o m a ti c  a n h y‐

d r i d e s ,  s u c h  a s  p h th a l i c  an h yd r i d e ,  a r e  a l s o  c o r r o s i ve  b u t n o t
wate r  r e a c ti ve .

B . 4 . 1 . 7 . 2  C arb o n yl  C o m p o u n d s  ( Ac yl  H al i d e s )  ( R,  Ar- C ( O ) X;
R,  Ar- S O 2 - X) .    T h e s e  c h e m i c al s  i n c l u d e  th e  m o s t c o m m o n  ac i d
h al i d e s  a n d  s u l fo n yl  h a l i d e s  a n d  ar e  c o n s i d e r ab l y m o r e  r e ac ti ve
th an  th e  c o r r e s p o n d i n g  a n h yd r i d e s .  Ac yl  h a l i d e s  ar e  m o s t o fte n
c o r r o s i ve ,  wa te r  r e ac ti ve ,  a n d  vo l a ti l e .  H i gh e r  m o l e c u l ar  we i g h t

ar o m ati c  ac i d  h al i d e s ,  s u c h  a s  b e n z o yl  c h l o r i d e ,  ar e  to x i c  an d
c o r r o s i ve  an d  h a ve  l i m i te d  wate r  s o l u b i l i ty a n d  l o we r  wa te r
r e a c ti vi ty.  L o we r  m o l e c u l ar  we i g h t ac i d  h a l i d e s  s u c h  a s  ac e tyl

c h l o r i d e  a r e  fa m m a b l e ,  h i g h l y c o r r o s i ve ,  an d  r e ac t vi o l e n tl y
wi th  wate r.

B . 4 . 1 . 7 . 3  C arb o n yl  C o m p o u n d s  ( Al d e h yd e s )  ( R- C H = O ,  Ar-
C H = O ) .    M o s t al d e h yd e s  ar e  vo l a ti l e  o r ga n i c  c o m p o u n d s .
S i m p l e ,  l o we r  m o l e c u l a r  we i gh t al kyl  al d e h yd e s ,  s u c h  as  ac e ta l ‐

d e h yd e ,  p r o p i o n a l d e h yd e  ( m e th yl ac e tal d e h yd e ) ,  b u tyr a l d e ‐
h yd e ,  an d  2 -b u te n a l d e h yd e  ( c r o to n al d e h yd e ) ,  fo r  e x am p l e ,

e x i s t a s  l i q u i d s ,  a n d  ar e  m o s t o fte n  h i g h l y fam m ab l e .  F o r m a l ‐
d e h yd e  i s  kn o wn  to  b e  to x i c .  M an y a r o m a ti c  al d e h yd e s ,  s u c h  a s
b e n z al d e h yd e ,  h ave  l i m i te d  fam m ab i l i ty.

B . 4 . 1 . 7 . 4  C arb o n yl  C o m p o u n d s  ( E s te rs )  ( R1 O ( C = O ) R2 ) .    I n
ge n e r a l ,  th e  c a te g o r y p o s s e s s e s  fe w p h ys i c al  o r  h e al th  h a z a r d s .

Al i p h a ti c  a n d  ar o m ati c  e s te r s  ar e  s i g n ifc an tl y m o r e  s ta b l e  th an
th e  ac i d  an h yd r i d e s  a n d  a r e  n o t wate r  r e a c ti ve .  L o we r  m o l e c u ‐
l ar  we i g h t a l kyl  e s te r s ,  s u c h  a s  m e th yl  fo r m a te ,  e th yl  ac e tate ,

a n d  n -b u tyl  ac e tate ,  a r e  fam m ab l e  l i q u i d s .

B . 4 . 1 . 7 . 5  C arb o n yl  C o m p o un d s  ( H al i d e s )  ( C ( O ) X2 ,  C ( S ) X2 ) .
T h e s e  c o m p o u n d s  ar e  ve r y r e a c ti ve  c h e m i c a l s  an d  a r e  c o n s i d ‐
e r e d  h i g h l y to x i c ,  h i gh l y wate r  r e a c ti ve ,  an d  c o r r o s i ve .  P h o s ‐

g e n e  i s  a n o nfam m ab l e  g as ,  wh i l e  th i o p h o s g e n e  an d  o x al yl
c h l o r i d e  a r e  l i q u i d s .  Tr i c h l o r o m e th yl  c h l o r o fo r m a te  ( d i p h o s ‐
ge n e )  an d  m e th yl  c h l o r o fo r m a te  ar e  l i q u i d s  a n d  l e s s  r e ac ti ve

b u t s ti l l  wate r  r e a c ti ve .

B . 4 . 1 . 7 . 6  C arb o n yl  C o m p o u n d s  ( Ke to n e s )  ( R1 R2 C = O ) .    S i m i ‐
l ar  to  al d e h yd e s ,  m o s t ke to n e s  ar e  vo l a ti l e  o r g an i c  c o m p o u n d s .

M an y ke to n e s  ar e  al s o  fam m ab l e  l i q u i d s .  S i m p l e ,  l o w m o l e c u ‐
l ar  we i gh t ke to n e s ,  s u c h  as  ac e to n e ,  c yc l o h e x a n o n e ,  m e th yl

e th yl  ke to n e  ( M E K) ,  an d  m e th yl  i s o b u tyl  ke to n e  ( M I B K) ,  fo r
e x a m p l e ,  ar e  l i q u i d s  an d  h i gh l y fam m ab l e .  C o m m o n  fu n c ti o n ‐
al i z e d  ke to n e s ,  s u c h  as  c h l o r o a c e to n e ,  1 , 3 -d i c h l o r o -2 -

p r o p an o n e ,  an d  c h l o r o a c e to p h e n o n e  ( c h l o r o m e th yl  p h e n yl
ke to n e ) ,  wh i l e  n o t fa m m a b l e ,  ar e  to x i c .  M an y a r o m a ti c
ke to n e s  h a ve  l i m i te d  fa m m a b i l i ty.

B . 4 . 1 . 8  C yan i d e s .

B . 4 . 1 . 8 . 1  C yan i d e s  ( G as e o u s ) .    T h e  c o m m o n  c yan i d e  g as e s ,
h yd r o g e n  c ya n i d e  ( H C N ) ,  c yan o g e n  c h l o r i d e  ( C l C N ) ,  an d

c yan o g e n  ( C 2 N 2 ) ,  a r e  h i gh l y to x i c .  H yd r o g e n  c yan i d e  i s  a
l i q u i d ,  b u t i s  tr e ate d  a n d  p ac kag e d  a s  a ga s .  C yan o ge n  an d
h yd r o g e n  c ya n i d e  a r e  fa m m a b l e ,  wh i l e  c yan o g e n  c h l o r i d e  i s

c o r r o s i ve .

B . 4 . 1 . 8 . 2  C yan i de s  ( I n o rgan i c )  ( M - C N ) .    C o m m o n  i n o r g an i c
c yan i d e s  i n c l u d e  s o d i u m  c ya n i d e  ( N aC N )  a n d  tr i m e th yl s i l yl

c yan i d e  ( T M S C N ) .  T h i s  fam i l y i s  c h ar a c te r i z e d  as  h i g h l y to x i c .
C yan i d e  s a l ts  a r e  r e ad i l y s o l u b l e  i n  wa te r  a n d  h i g h l y to x i c .

Tr i m e th yl s i l yl  c ya n i d e  i s  wate r  r e ac ti ve .  T h e  fam i l y d o e s  n o t
i n c l u d e  th e  m a n y o r g an i c  c o m p o u n d s  th a t c o n tai n  th e  C N

gr o u p  ( c al l e d  n i tr i l e s ) .  N i tr i l e s  d o  n o t d i s p l a y th e  to x i c i ty o f th e
i n o r ga n i c  c ya n i d e s  s u c h  as  s o d i u m  a n d  p o tas s i u m  c ya n i d e .

B . 4 . 1 . 8 . 3  N i tri l e s  ( O rgan i c ) .    C o m m o n ,  l o we r  m o l e c u l ar
we i g h t n i tr i l e s ,  i n c l u d i n g  a c e to n i tr i l e  a n d  2 -p r o p e n e n i tr i l e

( ac r yl o n i tr i l e ) ,  ar e  h i gh l y fa m m a b l e  l i q u i d s  a n d  to x i c .  M a n y
a r o m a ti c  n i tr i l e s  ( b e n z o n i tr i l e s )  a r e  s o l i d s  a n d  o fte n  to x i c ,

d e p e n d i n g  o n  s u b s ti tu e n ts .  B e n z o n i tr i l e s  h a ve  l i m i te d  fam m a‐
b i l i ty.

B . 4 . 1 . 9  E p o x i d e s .    E p o x i d e s  ar e  ve r y r e a c ti ve  c h e m i c a l s .
C o m m o n  e p o x i d e s  i n c l u d e  e th yl e n e  o x i d e ,  wh i c h  i s  a  g as ,  an d
p r o p yl e n e  o x i d e  a n d  1 - c h l o r o - 2 , 3 -e p o x yp r o p an e  ( e p i c h l o r o h y‐

d r i n ) ,  wh i c h  a r e  l i q u i d s .  T h e s e  c h e m i c al s  m o s t o fte n  h a ve  fa m ‐
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m a b l e ,  to x i c ,  wate r- r e ac ti ve ,  an d  u n s tab l e  r e ac ti ve  h az ar d
c h a r ac te r i s ti c s .

B . 4 . 1 . 1 0  E th e rs / G l yc o l s  ( R- O - R) .    T h i s  b r o ad  c ate g o r y
i n c l u d e s  b o th  s i m p l e  al c o h o l  e th e r s  an d  p o l yh yd r o x yl a te d
gl yc o l  e th e r s .  S i m p l e ,  l o w m o l e c u l ar  we i gh t e th e r s  s u c h  a s
d i e th yl  e th e r  o r  vi n yl  e th e r  a r e  l o w- b o i l i n g  l i q u i d s  o r
c o m p r e s s e d  g as e s  an d  h i g h l y fa m m a b l e .  C yc l i c  e th e r s ,  s u c h  a s
te tr ah yd r o fu r an  ( T H F )  an d  1 , 4 -d i o x an e ,  a r e  h i g h l y fam m ab l e
l i q u i d s  wh i l e  s l i g h tl y to x i c .  C o m m o n  h i g h e r  m o l e c u l ar  we i g h t
gl yc o l  e th e r s ,  s u c h  as  1 , 2 -d i m e th o x ye th a n e  ( g l ym e ) ,  e th yl e n e
gl yc o l  m o n o m e th yl  e th e r  ( E GM E ,  2 -m e th o x ye th a n o l ) ,  d i p r o p y‐
l e n e  gl yc o l  m o n o m e th yl  e th e r  ( D P M ,  1 -( 2 -m e th o x y-2 -
m e th yl e th o x y) -2 -p r o p a n o l ) ,  p r o p yl e n e  g l yc o l  m o n o m e th yl
e th e r  ( P GM E ,  1 - m e th o x y-2 -p r o p an o l ) ,  d i e th yl e n e  gl yc o l  m o n o ‐
m e th yl  e th e r  ( D E GM E ) ,  a n d  d i p r o p yl e n e  g l yc o l  m o n o m e th yl
e th e r  ( D P GM E ) ,  ar e  o fte n  wa te r  s o l u b l e  l i q u i d s  a n d  c o m b u s ti ‐
b l e .  L o we r  m o l e c u l ar  we i g h t g l yc o l  e th e r s  ar e  fam m ab l e
l i q u i d s .  M a n y ar e  h i gh –b o i l i n g  p o i n t l i q u i d s .

B . 4 . 1 . 1 1  G as e s .    Wi th i n  th e  c o n te x t o f th e  m o d e l  c o d e s ,  ga s e s
ar e  r e g u l ate d  as  e i th e r  c o m p r e s s e d  g as e s  o r  a s  c r yo g e n i c  fu i d s .
C o m p r e s s e d  g as e s  c a n  b e  fo u n d  e i th e r  i n  th e  n o n l i q u efe d  o r
l i q u efe d  s tate .  An y g as  c a n  b e  l i q u efe d  at a  s u ffc i e n tl y l o w
te m p e r a tu r e  b y i n c r e as i n g  i ts  p r e s s u r e  th r o u g h  th e  u s e  o f
c o m p r e s s i o n .  Ga s e s  th a t c a n n o t b e  l i q u efe d  at n o r m al  am b i e n t
te m p e r a tu r e s  ar e  c al l e d  “ p e r m an e n t”  g as e s .  A p e r m an e n t g as  i s
ab l e  to  b e  l i q u efe d  b y r e d u c i n g th e  te m p e r a tu r e  b e l o w am b i ‐
e n t te m p e r atu r e s  a n d  i n c r e a s i n g i ts  p r e s s u r e .  H o we ve r,  at
n o r m al  a m b i e n t te m p e r atu r e s  o f 6 8 ° F  ( 2 0 ° C )  th e s e  ga s e s
r e m a i n  i n  a  n o n l i q u efe d  s tate .

T h e  s c i e n tifc  e x p l an ati o n  fo r  th i s  p h e n o m e n o n  i s  g e n e r al l y
e x p l ai n e d  i n  th e  fo l l o wi n g  d i s c u s s i o n .  T h e r e  i s  a te m p e r atu r e
fo r  e a c h  g as  at o r  b e l o w wh i c h  i t c an  b e  l i q u efe d  b y p r e s s u r e ,
b u t a b o ve  wh i c h  i t i s  i m p o s s i b l e  to  l i q u e fy at an y p r e s s u r e .  T h i s
te m p e r a tu r e  i s  c a l l e d  th e  c r i ti c al  te m p e r a tu r e  o f th e  ga s .  At
te m p e r a tu r e s  ab o ve  th e  c r i ti c al  te m p e r atu r e ,  th e  s u b s ta n c e  c an
e x i s t o n l y i n  th e  ga s e o u s  s tate  r e g ar d l e s s  o f th e  p r e s s u r e
ap p l i e d .  T h e  p r e s s u r e  th at wi l l  j u s t l i q u e fy a  ga s  at i ts  c r i ti c al
te m p e r a tu r e  i s  c al l e d  th e  c r i ti c al  p r e s s u r e .  I n  o th e r  wo r d s ,  th e
c r i ti c al  p r e s s u r e  o f a  g as  i s  e q u al  to  th e  vap o r  p r e s s u r e  e x e r te d
b y th e  l i q u efe d  g as  at i ts  c r i ti c al  te m p e r atu r e .  Al l  th a t i s  n e c e s ‐
s a r y to  l i q u e fy a  g as  i s  to  c o o l  i t to  i ts  c r i ti c al  te m p e r atu r e  an d
s u b j e c t i t to  a  p r e s s u r e  e q u a l  to  o r  g r e ate r  th an  i ts  c r i ti c al  p r e s ‐
s u r e .  T h e  fa r th e r  b e l o w th e  c r i ti c a l  te m p e r atu r e  i t i s  c o o l e d ,
th e  l e s s  th e  p r e s s u r e  r e q u i r e d  fo r  l i q u e fa c ti o n .  At th e  c r i ti c al
c o n d i ti o n s  o f te m p e r atu r e  an d  p r e s s u r e  th e  ga s e o u s  an d  l i q u i d
fo r m s  o f th e  s u b s ta n c e  h a ve  th e  s a m e  d e n s i ty.

Atm o s p h e r i c  ai r  i s  a m i x tu r e  o f p e r m a n e n t g as e s  an d  p r i n c i ‐
p al l y c o m p o s e d  o f a r go n ,  o x yge n ,  an d  n i tr o g e n .  U n d e r  n o r m al
am b i e n t c o n d i ti o n s  i t r e m a i n s  i n  th e  g as e o u s  s ta te .  T h e  c r i ti c al
te m p e r a tu r e  o f ai r  i s  − 2 2 1 . 1 ° F  ( − 1 4 0 . 6 ° C ) .  T h e  c r i ti c a l  p r e s s u r e
i s  a n  ab s o l u te  p r e s s u r e  o f 5 4 7  p s i  ( 3 7 7 1  kP a,  a b s o l u te ) .  To
l i q u e fy c o m p r e s s e d  a i r,  th e  te m p e r a tu r e  m u s t b e  r e d u c e d  to
− 2 2 1 . 1 ° F  ( − 1 4 0 . 6 ° C )  o r  l e s s  wi th  a  c o m m e n s u r ate  i n c r e as e  i n
p r e s s u r e  a b o ve  ab s o l u te  p r e s s u r e  o f 5 4 7  p s i  ( 3 7 7 1  kP a,  ab s o ‐
l u te ) .  B y c o m p a r i s o n ,  l i q u efe d  p e tr o l e u m  ga s  ( L P -Gas ) ,  i s  a
m i x tu r e  o f h yd r o c a r b o n  ga s e s ,  p r i n c i p a l l y p r o p a n e  an d  b u ta n e ,
wh i c h  i s  fo u n d  i n  th e  l i q u i d  fo r m  u n d e r  am b i e n t c o n d i ti o n s .
T h e s e  ga s e s  h ave  a  c r i ti c a l  te m p e r a tu r e  we l l  i n  e x c e s s  o f 6 8 ° F
( 2 0 ° C ) ,  an d  as  a r e s u l t,  th e y a r e  fo u n d  as  l i q u efe d  c o m p r e s s e d
ga s e s  u n d e r  am b i e n t te m p e r a tu r e s .

C r yo g e n i c  fu i d s  a r e  r e fr i g e r ate d  l i q u efe d  g as e s  wi th  a b o i l ‐
i n g p o i n t l o we r  th a n  − 1 3 0 ° F  ( − 9 0 ° C )  at an  a tm o s p h e r i c  p r e s ‐

s u r e  o f 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 ,  a b s o l u te ) .
T h e y ar e  m ai n ta i n e d  i n  th e  c r yo g e n i c  ( s u p e r-c o o l e d )  s ta te  b y

a r tifc i al  m e a n s .

B . 4 . 1 . 1 1 . 1  G as e s  ( Fl am m ab l e ) .    C o m m o n  n o n l i q u efe d  fa m ‐
m a b l e  c o m p r e s s e d  g as e s  i n c l u d e  c ar b o n  m o n o x i d e  a n d  h yd r o ‐

ge n .  O th e r  fa m m a b l e  ga s e s  ar e  h yd r o c ar b o n  ga s e s .  T h e
al kan e s  i n c l u d e  m e th a n e  ( C H 4 ) ,  e th a n e  ( C 2 H 6 ) ,  an d  p r o p a n e

( C 3 H 8 ) .  E th an e  a n d  p r o p an e  ar e  l i q u efe d  c o m p r e s s e d  g as e s  a t
am b i e n t te m p e r a tu r e .  T h e  al ke n e s  i n c l u d e  e th yl e n e  ( C 2 H 4 )

a n d  p r o p yl e n e  ( C 3 H 6 ) ,  b o th  l i q u efe d  c o m p r e s s e d  ga s e s ,  an d
th e  al kyn e s  i n c l u d e  a c e tyl e n e  ( C 2 H 2 ) .  Ac e tyl e n e  i s  an  u n s tab l e

r e a c ti ve  ga s ;  i t i s  fo u n d  i n  c yl i n d e r s ,  p ac kag e d  a s  a c o m p r e s s e d
ga s  d i s s o l ve d  i n  a s o l u ti o n  o f ac e to n e  o r  d i m e th yl  fo r m am i d e .
Wh i l e  ac e tyl e n e  c a n  b e  l i q u efe d  at a m b i e n t te m p e r atu r e s ,  fo r

s a fe ty r e a s o n s  i t i s  s h i p p e d  as  a n o n l i q u efe d  c o m p r e s s e d  ga s .

B . 4 . 1 . 1 1 . 2  G as e s  ( H al o ge n s )  ( X- X) .    T h e  p u r e  h al o g e n  g as e s ,
fu o r i n e  ( F2 ) ,  c h l o r i n e  ( C l 2 ) ,  b r o m i n e  tr ifu o r i d e  ( B r F 3 ) ,  an d

c h l o r i n e  tr ifu o r i d e  ( C l F3 ) ,  a r e  e x tr e m e l y p o we r fu l  o x i d i z e r s ,
an d  ar e  c o r r o s i ve  a n d  to x i c .  F l u o r i n e  an d  c h l o r i n e  a r e  o n l y
s l i g h tl y s o l u b l e  i n  wate r,  wh i l e  b r o m i n e  tr ifu o r i d e  a n d  c h l o r i n e
tr ifu o r i d e  ar e  e x tr e m e l y wa te r  r e ac ti ve .  B r o m i n e  tr ifu o r i d e  i s

e x p l o s i ve  o n  c o n ta c t wi th  wa te r.  F l u o r i n e  i s  a c o m p r e s s e d  ga s
wh i l e  c h l o r i n e ,  b r o m i n e  tr ifu o r i d e ,  a n d  c h l o r i n e  tr ifu o r i d e
ar e  l i q u efe d  c o m p r e s s e d  ga s e s .

Gas e s  th a t a r e  fu l l y h al o g e n ate d ,  s u c h  as  h e x afu o r o e th a n e
( C 2 F 6 ) ,  c ar b o n  te tr afu o r i d e  ( C F 4 ) ,  an d  s u l fu r  h e x afu o r i d e

( S F 6 ) ,  a r e  i n e r t a n d  n o n r e ac ti ve .

B . 4 . 1 . 1 1 . 3  G as e s  ( N o nfam m ab l e ) .    T h e  atm o s p h e r i c  g as e s ,
wi th  th e  e x c e p ti o n  o f o x yg e n ,  h ave  l i m i te d  c h e m i c a l  r e ac ti vi ty,

a n d  ar e  n o t c o r r o s i ve ,  fam m ab l e ,  o r  to x i c .  T h e s e  g as e s  i n c l u d e
n i tr o g e n ,  a r go n ,  a n d  c a r b o n  d i o x i d e .  T h e i r  gr e a te s t h a z a r d  i s
as p h yx i ati o n .  T h e  r a r e  ga s e s ,  s u c h  as  h e l i u m ,  n e o n ,  kr yp to n ,

x e n o n ,  an d  ar g o n ,  we r e  o n c e  th o u gh t to  b e  i n e r t ( h avi n g  n o
c h e m i c a l  a c ti vi ty at al l ) ;  h o we ve r,  wi th i n  th e  l as t 2 0  ye a r s
c o m p o u n d s  h ave  b e e n  m a d e  th r o u g h  th e  u s e  o f s tr o n g

o x i d i z e r  g as e s ,  s u c h  a s  fu o r i n e ,  to  fo r m  n i tr o g e n  tr ifu o r i d e .

B . 4 . 1 . 1 1 . 4  G as e s  ( O x i d i z i n g) .    T h e  m o r e  c o m m o n  o x i d i z i n g
g as e s  ar e  o x yg e n ,  n i tr o u s  o x i d e ,  an d  n i tr o g e n  tr ifu o r i d e .

O x yge n  a n d  n i tr o g e n  tr ifu o r i d e  ar e  c o m p r e s s e d  ga s e s ,  wh i l e
n i tr o u s  o x i d e  i s  a  l i q u efe d  c o m p r e s s e d  g as .

B . 4 . 1 . 1 1 . 5  G as e s  ( P yro p h o ri c ) .    Gas e s  wi th  a n  a u to i gn i ti o n
te m p e r a tu r e  b e l o w 1 3 0 ° F  ( 5 4 ° C )  ar e  c l as s ife d  as  p yr o p h o r i c .

S i l an e  ( S i H 4 )  i s  p r o b ab l y o n e  o f th e  m o s t c o m m o n  p yr o p h o r i c
ga s e s  fo u n d  i n  u s e  to d ay.  O th e r  p yr o p h o r i c  g as e s  i n c l u d e  m e th ‐

yl s i l an e  ( C H 3 S i H 3 )  a n d  d i s i l a n e  ( S i 2 H 6 ) .  S i l an e  a n d  m e th yl s i ‐
l an e  a r e  c o m p r e s s e d  g as e s ,  wh i l e  d i s i l an e  i s  a l i q u efe d

c o m p r e s s e d  ga s .  S o m e  p yr o p h o r i c  g as e s ,  s u c h  a s  p h o s p h i n e
( P H 3 )  a n d  d i b o r an e  ( B 2 H 6 ) ,  ar e  a l s o  h i gh l y to x i c .  Al th o u gh  a l l

p yr o p h o r i c  g as e s  a r e  fam m ab l e  b y n atu r e ,  th e y ar e  r e gu l ate d
as  p yr o p h o r i c  ga s e s  wi th i n  th e  c o n te x t o f th e  m o d e l  c o d e s .

B . 4 . 1 . 1 1 . 6  G as e s  ( S u l fu r G as e s )  ( R- S H ) .    T h e  c o m m o n  s u l fu r
ga s e s  ar e  h yd r o ge n  s u lfd e  ( H 2 S ) ,  m e th yl  m e r c a p tan  ( C H 3 S H ) ,

a n d  c ar b o n yl  s u lfd e  ( C O S )  a n d  a r e  to x i c  a n d  fam m ab l e .  T h e y
ar e  al l  l i q u efe d  c o m p r e s s e d  ga s e s .

B . 4 . 1 . 1 2  H yd ro c arb o n s .

B . 4 . 1 . 1 2 . 1  H yd ro c arb o n s  ( Al i p h ati c )  ( R) .    C o m m o n l y r e fe r r e d
to  as  s atu r a te d  h yd r o c a r b o n s ,  al ka n e s  a s  a  wh o l e  ar e  u n r e ac ti ve
c h e m i c a l s .  T h e  a l i p h ati c  h yd r o c a r b o n s  p e n ta n e ,  d e c a n e ,  an d
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c yc l o h e x an e  a r e  fa m m a b l e  l i q u i d s .  L o we r  m o l e c u l a r  we i g h t
h yd r o c a r b o n s  s u c h  a s  m e th an e ,  e th an e ,  p r o p an e ,  a n d  b u ta n e
ar e  fa m m a b l e  c o m p r e s s e d  g as e s .

B . 4 . 1 . 1 2 . 2  H yd ro c arb o n s  ( Al ke n e s )  ( R1 C H = C H R2 ) .    Al ke n e s
a r e  a ve r y b r o ad  c a te g o r y o f h yd r o c a r b o n s  an d  a r e  c o m m o n l y

r e fe r r e d  to  a s  u n s atu r ate d  h yd r o c a r b o n s ,  o l efn s ,  o r  vi n yl
c o m p o u n d s .  Al ke n e s  ar e  r e l ati ve l y s ta b l e  c o m p o u n d s ,  b u t a r e

m o r e  r e ac ti ve  th an  al kan e s .  S m al l e r  c h ai n  al ke n e s ,  s u c h  a s
e th yl e n e ,  p r o p yl e n e ,  a n d  b u te n e ,  ar e  a l l  fam m ab l e  ga s e s  an d
r e ad i l y fo r m  e x p l o s i ve  m i x tu r e s  wi th  a i r.  C o m m o n  d e r i va ti z e d

a l ke n e s ,  s u c h  a s  s tyr e n e  ( vi n yl  b e n z e n e ) ,  vi n yl  c h l o r i d e  ( m o n o ‐
c h l o r o e th yl e n e ) ,  vi n yl  a c e tate ,  an d  1 , 4 -d i c h l o r o - 2 -b u te n e ,  a r e
to x i c .  S o m e  a r e  fa m m a b l e  l i q u i d s .  T h e y a l s o  r e ad i l y p o l ym e r ‐

i z e  ( wi th o u t i n h i b i to r s ) ,  wh i c h  l e a d s  to  u n s tab l e  r e ac ti ve  c h ar ‐
ac te r i s ti c s .

B . 4 . 1 . 1 2 . 3  H yd ro c arb o n s  ( Al kyn e s )  ( R1 C≡C R2 ,  R- C≡C H ) .    O f
a l l  th e  al i p h ati c  h yd r o c ar b o n s ,  al kyn e s  ar e  th e  m o s t r e ac ti ve .
M an y al kyn e s  ar e  h i gh l y r e a c ti ve  an d  c o n s i d e r e d  u n s ta b l e  r e ac ‐

ti ve ,  e s p e c i al l y a s  m o l e c u l a r  we i g h ts  i n c r e as e .  M an y h a l o ge n ‐
a te d  a l kyn e s  a n d  m e tal  d e r i va ti ve s  c a n  b e  e x p l o s i ve .  T h e  m o s t
c o m m o n  al kyn e s  ar e  g as e s ,  i n c l u d i n g ac e tyl e n e  ( e th yn e  — s e e

F l a m m a b l e  Gas e s )  a n d  m e th yl  ac e tyl e n e  ( 1 -p r o p yn e ) ,  c an  fo r m
e x p l o s i ve  m i x tu r e s  wi th  a i r.  T h e  m o s t c o m m o n  d e r i vati z e d
a l kyn e  i s  p r o p ar g yl  al c o h o l  ( 2 -p r o p yn -1 - o l ) ,  wh i c h  i s  fam m a‐

b l e ,  c o r r o s i ve ,  a n d  to x i c .

B . 4 . 1 . 1 2 . 4  H yd ro c arb o n s  ( Aro m ati c )  ( Ar) .    T h i s  fam i l y i s  ve r y
b r o a d  an d  d e r i ve d  fr o m  s u c h  c o m p o u n d s  as  b e n z e n e  an d

to l u e n e  a n d  h ave  l i m i te d  al kyl  ( m e th yl ,  e th yl ,  e tc . )  s u b s ti tu ti o n
o n  th e  r i n g.  S m a l l e r  ar o m ati c  h yd r o c ar b o n s  ( b e n z e n e ,  to l u e n e

( m e th yl  b e n z e n e ) ,  e th yl  b e n z e n e ,  a n d  x yl e n e )  a r e  fam m ab l e
l i q u i d s  an d  ar e  s o m e ti m e s  to x i c .  H i g h -m o l e c u l a r- we i g h t
c o m p o u n d s  wi th  m an y a r o m a ti c  r i n g s  ( s u c h  as  n a p h th al e n e

an d  an th r ac e n e )  a r e  s o l i d s  an d  a r e  o fte n  to x i c .  S u b s ti tu te d
a n al o g u e s ,  s u c h  as  d i c h l o r o b e n z e n e ,  h ave  var yi n g d e g r e e s  o f
to x i c i ty b a s e d  o n  th e  d e gr e e  o f s u b s ti tu ti o n  a n d  ar r an g e m e n t

o n  i ts  r i n g  s tr u c tu r e .  M a n y ar e  a l s o  fam m ab l e  s o l i d s .

B . 4 . 1 . 1 3  I s o c yan ate s  ( R- N = C = O ,  Ar- N = C = O ) .    T h i s  fam i l y
i n c l u d e s  c o m p o u n d s  s u c h  as  to l u e n e  d i i s o c yan a te  ( T D I ) ,  p -

to l u e n e s u l fo n yl  i s o c yan a te ,  an d  m e th yl e n e  b i s p h e n yl  i s o c ya n ate
( M D I ) .  T h e  c h e m i c a l s  ar e  l i q u i d s  an d  ar e  typ i c al l y u n s tab l e
r e a c ti ve ,  wate r- r e ac ti ve ,  c o r r o s i ve ,  an d  to x i c .  S o m e  a r e  h i gh l y

to x i c .  S o m e  a r e  vi o l e n tl y wa te r  r e a c ti ve .

B . 4 . 1 . 1 4  M e tal s .

B . 4 . 1 . 1 4 . 1  M e tal  Al k yl s  ( M - R) .    Al l  m e tal  a l kyl s  a r e  p yr o p h o r i c ,
c o r r o s i ve ,  an d  h i g h l y r e a c ti ve .  T h e  s i m p l e  m e tal  al kyl s  tr i m e th y‐
l al u m i n u m  ( T M Al ) ,  tr i m e th yl g a l l i u m  ( T M G ) ,  an d  tr i m e th yl i n ‐

d i u m  ( T M I )  ar e  p yr o p h o r i c  l i q u i d s .  T h e y are  al s o  vi o l e n tl y
wate r  r e a c ti ve .  D i m e th yl z i n c  a n d  tr i m e th yl a l u m i n u m  ar e  al s o
u n s ta b l e  r e ac ti ve .  Te tr a m e th yl ti n  i s  a fam m ab l e  l i q u i d .

B . 4 . 1 . 1 4 . 2  M e tal  H al i d e s  ( M - X) .    P h ys i c al  a n d  h e al th  h az ar d s
o f th i s  c h e m i c al  fa m i l y var y s i g n ifc a n tl y b a s e d  o n  th e  c o r r e ‐

s p o n d i n g  m e tal .  M o s t m e tal  h al i d e s  ar e  typ i c a l l y i n e r t ( s u c h  a s
s o d i u m  c h l o r i d e  [ tab l e  s al t] ,  c al c i u m  c h l o r i d e ,  m ag n e s i u m
fu o r i d e ,  al u m i n u m  c h l o r i d e ,  a n d  p a l l ad i u m  ( I I )  c h l o r i d e ) ,

wh i l e  s o m e  h a ve  a  m u c h  h i g h e r  r e a c ti vi ty ( s u c h  as  s i l ve r
b r o m i d e  an d  c h r o m i u m  ( I I I )  c h l o r i d e )  an d  a re  s tr o n g o x i d i z ‐
e r s .  T h e  c h e m i c al  a n d  p h ys i c a l  p r o p e r ti e s  var y s i gn ifc a n tl y

d e p e n d i n g  o n  th e  m e tal .  I f a m e ta l  h al i d e  c o n ta i n s  a h e avy
m e tal ,  s u c h  as  l e a d ,  c h r o m i u m ,  th a l l i u m ,  an d  m e r c u r y,  i t i s

a s s u m e d  to  b e  h i g h l y to x i c .  F l u o r i d e  an d  b r o m i d e  s al ts  ar e
m o r e  to x i c  th an  th e  c o r r e s p o n d i n g c h l o r i d e  s a l ts .

B . 4 . 1 . 1 4 . 3  M e tal  H yd r i d e s  ( S o l i d s ) .    C o m p o u n d s  s u c h  as  l i th ‐
i u m  al u m i n u m  h yd r i d e  ( L i Al H 4 ) ,  s o d i u m  b o r o h yd r i d e
( N a B H 4 ) ,  a n d  s o d i u m  h yd r i d e  ( N aH )  ar e  fam m ab l e  s o l i d s ,
wate r-r e ac ti ve ,  a n d  c o r r o s i ve .  M e ta l  h yd r i d e s  r e ac t vi o l e n tl y

wi th  wate r.

B . 4 . 1 . 1 4 . 4  M e tal  H yd ri d e s  ( G as e o u s ) .    T h e  m o r e  c o m m o n
m e tal  h yd r i d e  g as e s  ar e  ar s i n e  ( ar s e n i c  h yd r i d e ,  As H 3 ) ,  d i b o r ‐

a n e  ( b o r o n  h yd r i d e ,  B 2 H 6 ) ,  h yd r o g e n  s e l e n i d e  ( s e l e n i u m
h yd r i d e ,  H 2 S e ) ,  an d  p h o s p h i n e  ( p h o s p h o r u s  h yd r i d e ,  P H 3 ) .  I n
g e n e r al ,  th e s e  c h e m i c a l s  a r e  to x i c ,  l i q u efe d  c o m p r e s s e d  gas e s ,

wi th  m an y b e i n g  h i gh l y to x i c .  T h e y ar e  fa m m a b l e  an d  s o m e
h ave  au to i g n i ti o n  te m p e r atu r e s  l o w e n o u g h  to  m ake  th e m

p yr o p h o r i c ,  s u c h  as  d i b o r a n e  a n d  p h o s p h i n e .  T h e  ke y e x c e p ‐
ti o n  i s  s i l an e  ( S i H 4 ) ,  wh i c h  i s  n o t to x i c .  S i l a n e  i s  a  c o m p r e s s e d

g as  r ath e r  th a n  a l i q u efe d  c o m p r e s s e d  ga s .

B . 4 . 1 . 1 4 . 5  M e tal s  ( Al k al i ) .    T h i s  c ate go r y i n c l u d e s  s o d i u m ,
p o ta s s i u m ,  an d  l i th i u m .  Al l  a r e  h i g h l y c o r r o s i ve  an d  c an  o fte n

e x p l o d e  i f th e y a r e  e x p o s e d  to  wa te r.  T h e y a r e  al l  fam m ab l e
s o l i d s  as  we l l .

B . 4 . 1 . 1 4 . 6  M e tal s  ( P o wd e re d ) .    M e ta l s ,  e s p e c i a l l y th o s e  i n  a
fn e l y d i vi d e d  s ta te ,  a r e  u s u a l l y c ate go r i z e d  as  fa m m a b l e  s o l i d s ,

s u c h  as  a l u m i n u m ,  m ag n e s i u m ,  s o d i u m ,  an d  p o tas s i u m .  S o m e ,
b u t n o t al l ,  r e ac t vi o l e n tl y an d  ar e  wate r-r e a c ti ve .  S o m e  ar e  al s o
to x i c .

B . 4 . 1 . 1 5  N i trate d  O rgan i c  C o m p o u n d s .

B . 4 . 1 . 1 5 . 1  O rgan i c  N i tro  C o m p o u n d s  ( R,  Ar- N O 2 ) .    M o s t
o fte n ,  s m a l l e r  a l kyl  n i tr o  c o m p o u n d s ,  s u c h  a s  n i tr o m e th a n e ,

a r e  fam m ab l e ,  u n s ta b l e  r e a c ti ve ,  a n d  o fte n  to x i c .  Ar o m a ti c
n i tr o  an a l o gu e s  ar e  to x i c  o r  h i gh l y to x i c  a n d  u n s tab l e  re ac ti ve ,
th e  l a tte r  b e i n g  d e p e n d e n t o n  th e  am o u n t o f r i n g  s u b s ti tu ti o n .

B . 4 . 1 . 1 5 . 2  Az o  ( Al i p h ati c )  ( R- N = N - R) .    Al i p h ati c  az o  d e r i va‐
ti ve s  ar e  i n h e r e n tl y u n s tab l e  a n d  r e ad i l y d e c o m p o s e ,  o fte n

vi o l e n tl y,  u p o n  th e  ap p l i c ati o n  o f h e at.  Al i p h ati c  az o
c o m p o u n d s  a r e  c h a r ac te r i z e d  a s  u n s tab l e  r e a c ti ve ,  fam m ab l e
s o l i d s  an d  ar e  o fte n  to x i c .

B . 4 . 1 . 1 5 . 3  Az o  ( Aro m ati c )  ( Ar- N = N - Ar) .    Ar o m ati c  az o  d e r i va‐
ti ve s  h ave  s u p e r i o r  th e r m a l  s ta b i l i ty p r o p e r ti e s  c o m p ar e d  to

a l i p h ati c  a z o  d e r i vati ve s .  M an y ar o m ati c  az o  d e r i va ti ve s  ar e
q u i te  s ta b l e  an d  o fte n  u s e d  a s  d ye s .  T h e y h a ve  a  wi d e  ar r a y o f
c h e m i c a l  an d  p h ys i c al  p r o p e r ti e s  d e p e n d i n g o n  th e  s u b s ti tu ‐

e n ts  o n  th e  ar o m ati c  r i n g an d  th e  n u m b e r  o f a z o  g r o u p s
p r e s e n t i n  th e  m o l e c u l e  ( m o n o - ,  d i s -,  tr i s -,  te tr aki s -,  e tc . ) .  M o s t
e x h i b i t l o w to  m o d e r ate  to x i c i ty.

B . 4 . 1 . 1 5 . 4  Az i d e s  ( R,  Ar- N 3 ) .    T h e  m o s t c o m m o n  c h e m i c al s  o f
th i s  fam i l y ar e  th e  m e tal  a z i d e s ,  i n c l u d i n g  s o d i u m  an d  l i th i u m

a z i d e .  Al l  th e  c o m p o u n d s  i n  th i s  fa m i l y a r e  u n s tab l e  r e ac ti ve
an d  h i gh l y to x i c .

B . 4 . 1 . 1 5 . 5  N i tri te s  ( I n o rgan i c )  ( M - N O 2 ) .    T h e  m o s t c o m m o n
n i tr i te s  ar e  s o d i u m  a n d  p o ta s s i u m  n i tr i te .  Al l  a r e  s tr o n g  o x i d i z ‐
e r s  an d  to x i c .

B . 4 . 1 . 1 5 . 6  N i trate s  ( I n o rgan i c )  ( M - N O 3 ) .    E x a m p l e s  o f i n o r ‐
ga n i c  n i tr ate s  i n c l u d e  s o d i u m  n i tr ate ,  s i l ve r  n i tr a te ,  z i n c  n i tr ate ,
l i th i u m  n i tr ate ,  an d  l e ad  n i tr ate .  Wh i l e  al l  i n o r g an i c  n i tr ate s

a r e  s tr o n g  o x i d i z e r s ,  th e  p h ys i c a l  a n d  h e a l th  p r o p e r ti e s  var y
s i gn ifc an tl y d e p e n d i n g o n  th e  m e tal .  M an y o f th e s e
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c o m p o u n d s  a r e  c o r r o s i ve  a n d  c an  h ave  u n s tab l e  r e a c ti ve  p r o p ‐
e r ti e s .  To x i c i ty va r i e s  wi th  th e  as s o c i ate d  m e tal .

B . 4 . 1 . 1 6  N i tro ge n - H al o ge n  C o m p o u n d s  ( R- N - X) .    T h i s  c h e m i ‐
c a l  fa m i l y i n c l u d e s  c h l o r i n a te d  i s o c ya n u r a te s  ( tr i c h l o r o i s o c ya‐
n u r i c  a c i d ,  s o d i u m  d i c h l o r o i s o c yan u r a te ) ,  h al o g e n ate d
s u c c i n i m i d e s  ( N -b r o m o s u c c i n i m i d e ) ,  a n d  h al o g e n ate d  h yd an ‐
to i n s  ( e . g. ,  1 -b r o m o - 3 -c h l o r o -5 , 5 - d i m e th yl h yd an to i n ) .  S o m e  a r e
s tr o n g o x i d i z e r s  an d  c o r r o s i ve  i n  th e i r  p u r e  s tate s ,  wi th  var yi n g
p r o p e r ti e s  o f u n s ta b l e  r e a c ti ve ,  wate r-r e a c ti ve ,  a n d  to x i c i ty
h az ar d s .  S p e c i al l y fo r m u l a te d  c h l o r i n ate d  i s o c ya n u r ate  p r o d ‐
u c ts  h ave  b e e n  s h o wn  to  r e d u c e  o x i d i z e r  p r o p e r ti e s .

B . 4 . 1 . 1 7  O x yan i o n  ( M - C l O 2 ,  M - C l O 3 ,  M - C l O 4 ,  M - O C l ) .    T h i s
c h e m i c a l  fam i l y i n c l u d e s  c h l o r i te s ,  c h l o r ate s ,  p e r c h l o r ate s ,

b r o m ate s ,  an d  h yp o c h l o r i te s .  T h e  m o s t c o m m o n  c h e m i c a l s  a r e
s o d i u m  c h l o r i te  ( N aC l O 2 ) ,  s o d i u m  c h l o r ate  ( N aC l O 3 ) ,  am m o ‐

n i u m  p e r c h l o r a te  ( N H 4 C l O 4 ) ,  p o tas s i u m  b r o m ate  ( KB r O 3 ) ,
an d  c al c i u m  h yp o c h l o r i te  ( C a( O C l ) 2 ) .  M o s t a r e  s tr o n g o x i d i z ‐

e r s  an d  c o r r o s i ve  i n  th e i r  p u r e  s ta te s  wi th  var yi n g  p r o p e r ti e s  o f
u n s ta b l e  r e ac ti ve ,  wate r  r e ac ti ve ,  an d  to x i c i ty h az ar d s .  C h l o r i te s

a n d  c h l o r a te s  ar e  m o s t c o m m o n l y fo u n d  as  d i l u te d  s o l u ti o n s
th at r e d u c e  to x i c i ty a n d  o x i d i z i n g p ro p e r ti e s .  S p e c i al l y fo r m u ‐

l ate d  c a l c i u m  h yp o c h l o r i te  p r o d u c ts  h ave  b e e n  s h o wn  to
r e d u c e  th e i r  o x i d i z i n g  p r o p e r ti e s .  S o d i u m  h yp o c h l o r i te  ( l i q u i d
b l e ac h )  i s  to o  u n s ta b l e  i n  s o l i d  fo r m  an d  i s  fo u n d  o n l y i n  d i l u te

s o l u ti o n s  th at ar e  c o r r o s i ve .

B . 4 . 1 . 1 8  P e ro x i d e s .

B . 4 . 1 . 1 8 . 1  P e ro x i d e s  ( O rgan i c )  ( R- O - O - R) .    T h e  c o m m o n
o r g an i c  p e r o x i d e s  i n c l u d e  s u c h  c h e m i c al s  as  t-am yl  h yd r o p e r ‐

o x i d e ,  d i b e n z o yl  p e r o x i d e ,  d i -t-b u tyl  p e r o x i d e ,  d i a c e tyl  p e r o x ‐
i d e ,  m e th yl  e th yl  ke to n e  p e r o x i d e ,  d i i s o p r o p yl

p e r o x yd i c ar b o n ate ,  an d  c u m yl  h yd r o p e r o x i d e .  O r ga n i c  p e r o x ‐
i d e s  p o s s e s s  a wi d e  r a n ge  o f p r o p e r ti e s  b a s e d  o n  th e  m an y p h ys ‐
i c al  fo r m s  a n d  c o n c e n tr a ti o n s  a n d  h ave  a l ar g e  r an g e  o f s afe ty-

r e l ate d  p r o p e r ti e s ,  i n c l u d i n g  p h ys i c al  as  we l l  as  h e al th  h a z a r d s .
O r g an i c  p e r o x i d e s  ar e  e i th e r  u s e d  as  th e  te c h n i c a l l y p u r e
c o m p o u n d  o r  as  fo r m u l ati o n s  wh e r e  th e  p e r o x i d e  m i g h t b e

fo u n d  i n  a  d i l u te d  fo r m ,  s u c h  a s  s o l u ti o n s ,  p as te s ,  o r  s o l i d  g r an ‐
u l e s .

O r g an i c  p e r o x i d e  fo r m u l a ti o n s  va r y i n  r e ac ti vi ty h a z a r d  fr o m
s e l f- e x ti n g u i s h i n g to  th e  p o te n ti al  fo r a vi o l e n t d efa gr a ti o n  o r
d e to n a ti o n .  D e c o m p o s i ti o n  c an  b e  i n i ti a te d  b y h e at,  fr i c ti o n ,

m e c h an i c al  s h o c k,  o r  c o n tam i n ati o n ,  th o u g h  s e n s i ti vi ty to
th e s e  s ti m u l i  var i e s  gr e a tl y.  D i l u ti o n  wi th  wa te r  o r  o th e r
s o l ve n ts  i s  u s e d  a s  a m e a n s  to  r e d u c e  th e  l e ve l  o f s e n s i ti vi ty to

o u ts i d e  s ti m u l i  a n d  th e  p o te n ti al  fo r  d e c o m p o s i ti o n .  Re fr i g e r a‐
ti o n  i s  a l s o  u s e d  a s  a  m e a n s  to  r e d u c e  th e  p o te n ti al  fo r  d e c o m ‐
p o s i ti o n .  T h e  h e al th  h az ar d s  o f th e s e  m ate r i a l s  a s  p r o vi d e d  i n

c o m m e r c e  va r y g r e atl y d e p e n d i n g o n  c o n c e n tr a ti o n  an d
fo r m u l ati o n  i ts e l f.

B . 4 . 1 . 1 8 . 2  M e tal  P e ro x i d e s  ( I n o rgan i c )  ( M - O - O ) .    M e tal
p e r o x i d e s ,  s u c h  a s  s o d i u m  p e r o x i d e  an d  c al c i u m  p e r o x i d e ,  a r e
al l  o x i d i z e r s .  S o m e  ar e  c o r r o s i ve  a n d  wate r  r e ac ti ve .  Re ac ti o n

wi th  wate r  c a n  b e  e x p l o s i ve  i n  s o m e  i n s tan c e s .

B . 4 . 1 . 1 9  P h o s p h o r u s - H al o ge n  C o m p o un d s  ( O = P - X3 ,  P - X) .
T h e s e  p h o s p h o r u s  an a l o gu e s  ar e  c o r r o s i ve  an d  o fte n  r e ac t
vi o l e n tl y wi th  wa te r  a n d  i n c l u d e  s u c h  c h e m i c al s  as  p h o s p h o r u s

o x yc h l o r i d e  ( P O C l 3 ) ,  p h o s p h o r u s  tr i c h l o r i d e  ( P C l 3 ) ,  an d  p h o s ‐
p h o r u s  p e n ta c h l o r i d e  ( P C l 5 ) .  T h e y ar e  wate r  r e ac ti ve ,  c o r r o ‐

s i ve ,  an d  to x i c .

B . 5  H az ard  C ate go r y B as e d  o n  C o n c e n trati o n .

B . 5 . 1  G e n e ral .    S o m e  c h e m i c a l s  e x h i b i t d i ffe r e n t p h ys i c al
a n d / o r  h e al th  h a z a r d s  b a s e d  o n  th e  c o n c e n tr ati o n .  S o m e  p e r ti ‐

n e n t e x am p l e s  o f c o n c e n tr ati o n -d e p e n d e n t h az ar d s  o f s p e c ifc
c h e m i c a l s  ar e  p r o vi d e d  i n  th e  fo l l o wi n g  l i s t.  Ad d i ti o n al  i n fo r ‐
m a ti o n  o n  c o n c e n tr ati o n -d e p e n d e n t h a z a r d s  s h o u l d  b e

c o n tai n e d  i n  th e  S D S .

( 1 ) Acetic Acid (64-1 9-7).  C o n c e n tr ati o n :  1 0 0  p e r c e n t —
c o r r o s i ve ,  fa m m a b l e / c o m b u s ti b l e ;  3 6  p e r c e n t aq u e o u s
— c o r r o s i ve ;  < 5  p e r c e n t aq u e o u s  — n o t c o r r o s i ve .

( 2 ) Ammonia (7664-41 -7).  C o n c e n tr ati o n :  a n h yd r o u s  —
c o r r o s i ve ,  fam m ab l e  g as ;  < 5 0  p e r c e n t aq u e o u s  — n o t

c o r r o s i ve .
( 3 ) Formaldehyde (50-00-0).  C o n c e n tr ati o n :  an h yd r o u s  —

fa m m a b l e ,  c o r r o s i ve ,  h i g h l y to x i c ;  3 7  p e r c e n t aq u e o u s
— c o m b u s ti b l e ,  h i g h l y to x i c  1 0  p e r c e n t a q u e o u s  —
c o m b u s ti b l e .

( 4 ) Hydrogen Fluoride (7664-39-3).  C o n c e n tr a ti o n :  an h yd r o u s
— c o r r o s i ve ,  wate r  r e ac ti ve ,  to x i c ;  1 0 –4 8  p e r c e n t —
c o r r o s i ve ,  to x i c ;  2 –1 0  p e r c e n t a q u e o u s  — c o r r o s i ve .

( 5 ) Nitric Acid (7697-37-2).  C o n c e n tr ati o n :  7 –4 0  p e r c e n t
a q u e o u s  — o x i d i z e r,  c o r r o s i ve ;  1 –6  p e r c e n t aq u e o u s  —
n o t o x i d i z e r,  n o t c o r r o s i ve .

( 6 ) Phosphine (CAS numbers based on concentration).  C o n c e n tr a‐
ti o n :  5  p e r c e n t p h o s p h i n e ,  9 5  p e r c e n t n i tr o ge n  — p yr o ‐

p h o r i c ,  to x i c ;  p h o s p h i n e :  2  p e r c e n t p h o s p h i n e ,
9 8  p e r c e n t n i tr o g e n  — to x i c .

( 7 ) Phosphoric Acid (7664-38-2).  C o n c e n tr ati o n :  8 5 -8 6  p e r c e n t
aq u e o u s  — c o r r o s i ve ;  < 8 0  p e r c e n t aq u e o u s  — n o t c o r r o ‐
s i ve .

( 8 ) Potassium Hydroxide (1 31 0-58-3).  C o n c e n tr ati o n :
1 0 0  p e r c e n t — c o r r o s i ve ,  wate r  r e ac ti ve ,  to x i c ;
4 5  p e r c e n t a q u e o u s  — c o r r o s i ve ,  wate r  r e ac ti ve ;

5  p e r c e n t aq u e o u s  — c o r r o s i ve .
( 9 ) 2-Propanol (Isopropanol) (67-63-0).  C o n c e n tr ati o n :  >

9 1  p e r c e n t a q u e o u s  — fam m ab l e ;  2 5 -5 0  p e r c e n t aq u e ‐
o u s  — c o m b u s ti b l e .

( 1 0 ) Sodium chlorate (7775-09-9).  C o n c e n tr ati o n :  1 0 0  p e r c e n t
— c o r r o s i ve ,  o x i d i z e r,  u n s tab l e  r e a c ti ve ;  4 0 –5 0  p e r c e n t
a q u e o u s  — c o r r o s i ve ,  o x i d i z e r.

( 1 1 ) Sodium hydroxide (1 31 0-73-2).  C o n c e n tr a ti o n :  1 0 0  p e r c e n t
— c o r r o s i ve ,  wate r  r e ac ti ve ,  to x i c ;  1 –5 0  p e r c e n t aq u e o u s
— c o r r o s i ve .

( 1 2 ) Sulfuric Acid (7664-93-9).  C o n c e n tr a ti o n :  9 2 –9 8  p e r c e n t
a q u e o u s  — c o r r o s i ve ,  wa te r  r e ac ti ve ,  to x i c ;  1 2 . 7 –
5 0  p e r c e n t a q u e o u s  — c o r r o s i ve ,  wa te r  r e a c ti ve ,  to x i c ;  4 –

1 2 . 6  p e r c e n t aq u e o u s  — c o r r o s i ve .
( 1 3 ) Sodium Hypochlorite (7681 -52-9).  C o n c e n tr a ti o n :  1 2 –

1 5  p e r c e n t aq u e o u s  — c o r r o s i ve ;  3 –5  p e r c e n t aq u e o u s
— n o t c o r r o s i ve .

B . 6  S afe ty D ata S h e e ts  ( S D S s )  — A S tar ti n g P o i n t fo r H az ard s
I d e n tifc ati o n .

B . 6 . 1  G e n e ral .    S a fe ty d ata s h e e ts  ( S D S s )  h a ve  b e e n  e s tab ‐
l i s h e d  a s  a  p r i m ar y m e a n s  o f h a z a r d  i d e n tifc ati o n  u n d e r

O S H A’ s  H az ar d  C o m m u n i c ati o n  s tan d ar d  ( 2 9  C F R 1 9 1 0 . 1 2 0 0 ) .
S D S s  a r e  p r o vi d e d  b y m a n u fac tu r e r s  o r  i m p o r te r s  a s  a  m e a n s  to
c o m m u n i c a te  h az ar d s  wi th i n  a s e t o f s ta n d a r d i z e d  te r m s  an d

e l e m e n ts  o r  b o d i e s  o f i n fo r m a ti o n .

B . 6 . 2  S D S  Fo r m at.    I n  2 0 1 2 ,  O S H A r e vi s e d  i ts  H az ar d
C o m m u n i c ati o n  S tan d ar d  ( 4 0  C F R 1 9 1 0 . 1 2 0 0 )  to  al i g n  wi th

th e  U n i te d  N a ti o n s  Globally Harmonized System of Classifcation
and Labelling of Chemicals (GHS).  T h e  H az ar d  C o m m u n i c a ti o n
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  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 tan d ar d  r e q u i r e s  th e  u s e  o f a 1 6 - s e c ti o n  fo r m at fo r  S D S s ,  s i m i ‐
l ar  to  th at o f th e  fo r m a t p r o vi d e d  i n  AN S I  Z 4 0 0 . 1 / Z 1 2 9 . 1 ,
Hazardous Workplace Chemicals— Hazard Evaluation and Safety
Data Sheet and Precautionary Labeling Preparation.  As  m an u fa c tu r ‐
e r s ,  i m p o r te r s ,  a n d  d i s tr i b u to r s  tr an s i ti o n  to  th e  1 6 -s e c ti o n  S D S
fo r m at,  th e y wi l l  i n c l u d e  i n fo r m a ti o n  i n  th e  1 6  s e c ti o n s  r e fe r ‐
e n c e d  i n  S e c ti o n  B . 2 .  To  c l as s i fy th e  h az ar d s  o f a  g i ve n  m a te ‐
r i al ,  u s e r s  s h o u l d  r e fe r  to  ke y s e c ti o n s  o f th e  S D S  th at c o n tai n
th e  fo l l o wi n g  i n fo r m a ti o n :

( 1 ) I d e n tifc a ti o n  ( S D S  S e c ti o n  1 )
( 2 ) H az ar d ( s )  i d e n tifc a ti o n  ( S D S  S e c ti o n  2 )
( 3 ) C o m p o s i ti o n / i n fo r m ati o n  o n  i n gr e d i e n ts  ( S D S

S e c ti o n  3 )
( 4 ) P h ys i c a l  an d  c h e m i c a l  p r o p e r ti e s  ( S D S  S e c ti o n  9 )
( 5 ) S tab i l i ty an d  r e ac ti vi ty ( S D S  S e c ti o n  1 0 )
( 6 ) To x i c o l o gi c a l  i n fo r m ati o n  ( S D S  S e c ti o n  1 1 )
( 7 ) Tr an s p o r t i n fo r m a ti o n  ( S D S  S e c ti o n  1 4 )

E ac h  s e c ti o n  s h o u l d  c o n tai n  r e l e van t i n fo r m a ti o n  th a t c an
b e  u s e d  i n  th e  h a z a r d  c l as s ifc a ti o n  p r o c e s s .  T h e  fo l l o wi n g
s u b s e c ti o n s  p r o vi d e  u s e fu l  i n fo r m ati o n  to  h e l p  th e  u s e r  wi th
th e s e  r e q u i r e d  S D S  s e c ti o n s .

B . 6 . 2 . 1  I d e n tifc ati o n .    P r o d u c t i d e n tifc ati o n  wi l l  typ i c al l y
i n c l u d e  th e  c h e m i c al  n a m e ,  c o m m o n  n am e ,  an d  s yn o n ym s .
P u r e  m a te r i al s ,  s o m e ti m e s  r e fe r r e d  to  as  “ n e a t”  to  i n d i c a te  th a t
th e y a r e  i n  an  u n d i l u te d  fo r m ,  ar e  typ i c a l l y r e fe r r e d  to  b y th e i r
c h e m i c a l  n am e .  H o we ve r,  i t i s  n o t u n c o m m o n  to  fn d  th a t th e
m a n u fac tu r e r  h a s  i d e n tife d  th e  m ate r i a l  u n d e r  a tr ad e  n a m e
c h o s e n  b y th at p ar ti c u l ar  m an u fac tu r e r.  C h e m i c al  s yn o n ym s
wi l l  fr e q u e n tl y b e  s h o wn ;  h o we ve r,  i t s h o u l d  b e  e x p e c te d  th a t
th e  l i s t o f s yn o n ym s  m i g h t b e  an  ab b r e vi ate d  l i s ti n g an d  th a t
th e r e  c o u l d  b e  o th e r  s yn o n ym s  th a t ar e  n o t l i s te d .

F o r  c h e m i c al  m i x tu r e s  th e  m a te r i al  wi l l  typ i c a l l y b e  i d e n ti ‐
fe d  b y i ts  tr ad e  n a m e .  S o m e  c o n fu s i o n  c an  b e  c r e a te d  wh e n  a
m a te r i al  i n  i ts  “ n e at”  fo r m  i s  fu r th e r  i d e n tife d  i n  th e  H az ar d
I d e n tifc ati o n  s e c ti o n  as  c o n tai n i n g  o th e r  c o n s ti tu e n ts .
C o m m e r c i a l l y a va i l ab l e  m a te r i al s  e ve n  i n  th e  p u r e  o r  n e a t fo r m
c o n tai n  i m p u r i ti e s  fr o m  th e  m an u fa c tu r i n g p r o c e s s .  Al th o u g h
th e r e  i s  n o  h ar d -an d -fas t r u l e ,  m ate r i a l s  i n  c o n c e n tr ati o n s  o f
9 5  p e r c e n t o r  gr e a te r  ar e  g e n e r al l y c o n s i d e r e d  to  b e  i n  th e
p u r e  fo r m  a n d  ar e  r e fe r r e d  to  b y th e  C AS RN  fo r  th e  m aj o r
c o m p o n e n t.  T h e  i m p u r i ti e s  fr o m  m an u fa c tu r i n g  a r e  g e n e r al l y
n o t c o n s i d e r e d  fo r  th e  p u r p o s e s  o f m ate r i a l  i d e n tifc ati o n  an d
s u c h  m a te r i al s  a r e  n o t c o n s i d e r e d  to  b e  “ m i x tu r e s ”  o f c h e m i ‐
c a l s  p e r  s e .

T h e  p r o d u c t i d e n tifc ati o n  s e c ti o n  p r o vi d e s  ad d i ti o n al  i n fo r ‐
m a ti o n ,  i n c l u d i n g  th e  i d e n tifc ati o n  o f th e  m an u fa c tu r e r  o f th e
m a te r i al  a n d  n o m e n c l atu r e  i n te n d e d  to  l i n k th e  S D S  to  th e
l ab e l  p r o vi d e d  o n  th e  m ate r i al  i n  th e  c o n ta i n e r ( s )  as  fu r n i s h e d
b y th e  m an u fa c tu r e r.

I n  a d d i ti o n  to  th e  p r o d u c t i d e n tife r,  S e c ti o n  1  o f th e  S D S
wi l l  l i s t th e  c h e m i c a l  n am e ,  an d  th e  n a m e ,  a d d r e s s ,  an d  p h o n e
n u m b e r  o f th e  r e s p o n s i b l e  p a r ty.

S i m i l ar  to  N F PA,  th e  H az ar d  C o m m u n i c ati o n  S tan d ar d
r e q u i r e s  th a t h az ar d o u s  c h e m i c al s  b e  c l as s ife d  a c c o r d i n g  to
th e  s e ve r i ty o f h az ar d  p r e s e n te d  b y th e  c h e m i c a l .  H o we ve r,  th e
h a z a r d  c ate g o r i e s  d efn e d  a n d  a s s i gn e d  b y th e  H a z a r d  C o m m u ‐
n i c ati o n  S tan d ar d  ar e  d i ffe r e n t th an  th o s e  u s e d  b y N F PA.  F o r
e x a m p l e ,  th e  H a z a r d  C o m m u n i c a ti o n  S ta n d ar d  d efn e s  o x i d i z ‐
e r s  d i ffe r e n tl y th an  th e  N F PA (see Annex J for a comparison of these
defnitions).  Wi th i n  th e  h az ar d  c ate g o r y o f o x i d i z e r,  th e r e  a r e
fo u r  s u b c a te g o r i e s  o r  C l a s s e s  o f h az ar d s  r e c o g n i z e d  u n d e r  th e

N F PA s ys te m ,  C l as s  4 ,  C l as s  3 ,  C l as s  2 ,  an d  C l as s  1  m ate r i al s .
H a z a r d  c l as s e s  ar e  u s e d  to  d e s c r i b e  a r an g e  o f h a z a r d s  wi th i n  a

g i ve n  h a z a r d  c ate go r y,  an d  th e  c l as s  s ys te m  i s  u s e d  fo r  m a te r i al s
th at ar e  o x i d i z e r s  o th e r  th a n  o x i d i z i n g  g as e s ,  o r ga n i c  p e r o x ‐

i d e s ,  u n s tab l e  r e ac ti ve s ,  an d  wa te r  r e a c ti ve s .  Al th o u gh  n o t th e
s u b j e c t o f r e g u l ati o n  b y N F PA 4 0 0 ,  fam m ab l e  l i q u i d s  a r e
fu r th e r  s u b d i vi d e d  i n to  C l as s  I ,  C l as s  I I ,  a n d  C l as s  I I I ,  an d

c o m b u s ti b l e  l i q u i d s  ar e  fu r th e r  s u b d i vi d e d  i n to  C l a s s  I I ,  I I I A,
a n d  I I I B  l i q u i d s .

B . 6 . 2 . 2  H az ard s  I d e n tifc ati o n .    S e c ti o n  2  o f th e  S D S  l i s ts  th e
h a z a r d  i d e n tifc ati o n  o f th e  c h e m i c a l ,  i n c l u d i n g  th e  c l as s ifc a‐
ti o n  o f th e  c h e m i c al ,  s i g n al  wo r d ,  th e  p i c to g r am ( s ) ,  h az ar d

s tate m e n t( s ) ,  d e s c r i p ti o n  o f h a z a r d ( s ) ,  an d  p r e c a u ti o n ar y s ta te ‐
m e n ts .  S D S  S e c ti o n  2  al s o  d e s c r i b e s  h az ar d s  th at a r e  n o t o th e r ‐
wi s e  c l as s ife d .

T h e  h a z a r d  i d e n tifc a ti o n  s e c ti o n  o f th e  S D S  p r o vi d e s  an
e m e r g e n c y o ve r vi e w o f th e  m a te r i al  an d  i n c l u d e s  i n fo r m a ti o n

o n  h e a l th  an d  p h ys i c a l  h az ar d s  th a t c an  r e s u l t fr o m  e x p o s u r e
to  th e  m ate r i a l .

B . 6 . 2 . 3  C o m p o s i ti o n / I n fo r m ati o n  o n  I n gre d i e n ts .    T h e
c o m p o s i ti o n  o f th e  m a te r i al  o r  i n fo r m a ti o n  o n  i n g r e d i e n ts  i s

l i s te d  i n  S D S  S e c ti o n  3 ,  p e r  th e  O S H A Hazard Communication
Standard.  T h e  c o m p o s i ti o n  s e c ti o n  typ i c al l y l i s ts  th e  h az ar d o u s
c o m p o n e n ts  as  d efn e d  b y O S H A,  an d  n o t th o s e  c ate go r i e s

u s e d  b y N F PA 4 0 0 .  Al th o u g h  th e  O S H A h az ar d  c ate go r i e s  h ave
b e e n  i n c o r p o r ate d  i n to  th e  r e gu l ato r y s c h e m e  u s e d  b y
N F PA 4 0 0 ,  th e r e  ar e  d i ffe r e n c e s  an d  th e  c o n ve r s e  i s  n o t tr u e .

F o r  e x am p l e ,  O S H A d o e s  n o t i n c o r p o r ate  th e  tr ad i ti o n al  N F PA
h a z a r d  r ati n g s  u s e d  i n  N F PA 7 0 4 .  T h e  r e vi s e d  Hazard Communi‐
cation Standard al l o ws  th e  c o m p l e te d  N F PA 7 0 4  d i a m o n d  to  b e

p r o vi d e d  o n  th e  S D S .  N F PA a n d  O S H A d e ve l o p e d  a Qu i c k
C ar d  to  c o m p a r e  th e  c l as s ifc ati o n  a n d  r a ti n g s ys te m s ,  l o c ate d
a t www. n fp a . o r g / 7 0 4 .

T h e  c o m p o s i ti o n  s e c ti o n  i s  r e q u i r e d  to  l i s t h az ar d o u s
c o m p o n e n ts  o f a  m ate r i al  an d  ar e  th e m s e l ve s  c l as s ife d  an d

c o n tr i b u te  to  th e  c l as s ifc ati o n  o f th e  c h e m i c a l .  F o r  m i x tu r e s ,
th e  c o m p o s i ti o n  s e c ti o n  m u s t a l s o  l i s t th e  c h e m i c a l  n a m e  an d
c o n c e n tr ati o n  o f al l  i n g r e d i e n ts  c l as s ife d  a s  h e a l th  h a z a r d s  an d

th at a r e  p r e s e n t a b o ve  th e i r  c u t-o ff/ c o n c e n tr a ti o n  l i m i ts  o r
p r e s e n t a h e al th  r i s k b e l o w th e  c u t- o ff/ c o n c e n tr ati o n  l i m i ts .
T h e  S D S  c an  al s o  l i s t c o m p o n e n ts  th a t ar e  n o n h az ar d o u s .  T h e

C AS RN  fo r  e ac h  c o m p o n e n t i s  typ i c al l y l i s te d  i n  th i s  s e c ti o n  o f
th e  S D S .

B . 6 . 2 . 4  P h ys i c al  an d  C h e m i c al  P ro p e r ti e s .    S e c ti o n  9  o f th e
S D S  l i s ts  th e  p h ys i c a l  an d  c h e m i c al  p r o p e r ti e s  o f th e  m ate r i a l s .
A d e s c r i p ti o n  o f i ts  p h ys i c a l  p r o p e r ti e s ,  i n c l u d i n g  i ts  p h ys i c al

s tate  ( i . e . ,  s o l i d ,  l i q u i d ,  g as ) ,  i s  r e q u i r e d .  I t i s  typ i c al  to  fn d  a
wi d e  ar r ay o f p h ys i c a l  an d  c h e m i c a l  p r o p e r ti e s  l i s te d .  T h e  p h ys ‐
i c al  an d  c h e m i c a l  p r o p e r ti e s  r e q u i r e d  i n  S D S  S e c ti o n  9  i n c l u d e

th e  fo l l o wi n g :

( 1 ) Ap p e ar a n c e  ( p h ys i c al  s tate ,  c o l o r,  an d  s o  o n )
( 2 ) O d o r
( 3 ) O d o r  th r e s h o l d
( 4 ) p H
( 5 ) M e l ti n g / fr e e z i n g p o i n t ( s p e c i fy wh i c h )
( 6 ) I n i ti al  b o i l i n g  p o i n t a n d  b o i l i n g r a n ge
( 7 ) F l as h  p o i n t
( 8 ) E vap o r a ti o n  r a te
( 9 ) F l am m ab i l i ty ( s o l i d ,  g as )

( 1 0 ) U p p e r / l o we r  fam m ab i l i ty o r  e x p l o s i ve  l i m i ts
( 1 1 ) Vap o r  p r e s s u r e
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( 1 2 ) Vap o r  d e n s i ty
( 1 3 ) Re l ati ve  d e n s i ty
( 1 4 ) S o l u b i l i ty( i e s )  ( s p e c i fy s o l ve n t,  e . g. ,  wate r )
( 1 5 ) P ar ti ti o n  c o e ffc i e n t: n -o c ta n o l / wa te r
( 1 6 ) Au to -i gn i ti o n  te m p e r a tu r e
( 1 7 ) D e c o m p o s i ti o n  te m p e r atu r e
( 1 8 ) Vi s c o s i ty

B . 6 . 2 . 5  S tab i l i ty an d  Re ac ti vi ty.    S e c ti o n  1 0  o f th e  S D S  l i s ts
i n fo r m a ti o n  ab o u t th e  s tab i l i ty a n d  r e ac ti vi ty o f m a te r i al s .  T h i s
s e c ti o n  typ i c al l y d e s c r i b e s  c o n d i ti o n s  th a t a ffe c t th e  i n tr i n s i c

s tab i l i ty o f a m a te r i al .  An  i n tr i n s i c  p r o p e r ty i s  a  p r o p e r ty th a t i s
i n h e r e n t i n  th e  m ate r i a l  i n  a n d  o f i ts e l f,  as  c o m p ar e d  to  i ts
p r o p e r ti e s  u n d e r  c o n d i ti o n s  th at ar e  b r o u gh t ab o u t b y th e  e n vi ‐
ro n m e n t i n  wh i c h  i t i s  l o c a te d .  E n vi r o n m e n ta l  c o n d i ti o n s  c a n

b e  d e s c r i b e d  as  e x tr i n s i c  c o n d i ti o n s ,  s u c h  a s  wh e n  th e  m a te r i al
i s  e x p o s e d  to  h e at,  fr e ,  s h o c k,  o r  o th e r  e ffe c ts .

T h i s  s e c ti o n  o f th e  S D S  i s  u s e d  as  a  m e a n s  to  as s e s s  i ts  n a tu r e
wi th i n  th e  c o n te x t o f th e  u n s ta b l e  r e ac ti ve  h a z a r d  c ate go r y.
Wh i l e  m a n y m ate r i al s  h ave  a n  i n tr i n s i c  s ta b i l i ty,  th e y c an

b e c o m e  u n s ta b l e  wh e n  e x p o s e d  to  h i gh  te m p e r atu r e s  o r
m e c h a n i c al  o r  p h ys i c al  s h o c k.  T h e r e fo r e ,  th e  i n fo r m a ti o n
fo u n d  o n  an  S D S  m i g h t h ave  to  b e  s u p p l e m e n te d  b y r e fe r r i n g

to  o th e r  au th o r i tati ve  s o u r c e s  r e g ar d i n g  th e  r e ac ti vi ty o f th e
m a te r i al .

B . 6 . 2 . 6  To x i c o l o gi c al  I n fo r m ati o n .    S e c ti o n  1 1  o f th e  S D S  l i s ts
to x i c o l o gi c a l  i n fo r m ati o n .  T h i s  s e c ti o n  c o n ta i n s  i n fo r m a ti o n
o n  th e  h e a l th  e ffe c ts  o f th e  m ate r i a l  o r  i ts  c o m p o n e n ts .  I t typ i ‐

c a l l y s u p p o r ts  th e  d e ta i l  p r o vi d e d  i n  th e  s e c ti o n  o n  h az ar d s
i d e n tifc a ti o n  i n  th e  S D S .  T h e  i n fo r m a ti o n  p r o vi d e d  i s  wr i tte n
fo r  u s e  b y h e al th  c a r e  p r o fe s s i o n al s  a n d  th o s e  th a t h ave  th e

te c h n i c a l  tr ai n i n g  a n d  e x p e r i e n c e  i n  th e  s a fe ty an d  to x i c o l o g y
as p e c ts  o f i n te r fac e  wi th  m a te r i al s  fr o m  a to x i c o l o g i c al  p e r s p e c ‐
ti ve .

H o we ve r,  th i s  s e c ti o n  o f th e  S D S  c o n tai n s  i n fo r m ati o n  th a t i s
u s e d  to  e s tab l i s h  th e  ap p r o ac h  to  c o n tr o l  i n te gr a l  to  N F PA 4 0 0

wi th  r e s p e c t to  to x i c i ty an d  c o r r o s i vi ty.  D ata i n c l u d i n g th e
e ffe c ts  o f a c u te  e x p o s u r e  to  m am m al s  an d  o th e r  l i fe  fo r m s  o r

i n fo r m a ti o n  r e g ar d i n g th e  i r r e ve r s i b l e  d e s tr u c ti o n  o f ti s s u e  at
th e  s i te  o f c o n tac t wi l l  b e  fo u n d  i n  th i s  s e c ti o n  o f th e  S D S .

T h e r e  c o u l d  b e  o th e r  i n fo r m a ti o n  r e ga r d i n g th e  to x i c o l o g i ‐
c a l  e ffe c ts  r e s u l ti n g i n ,  b u t n o t l i m i te d  to ,  i r r i tati o n ,  s e n s i ti z a‐
ti o n ,  c ar c i n o g e n i c i ty,  r e p r o d u c ti ve  e ffe c ts ,  a n d  ge n e ti c  an d

tar g e t o r g an  e ffe c ts ,  n o n e  o f wh i c h  fal l  u n d e r  th e  s c o p e  o f
N F PA 4 0 0 .

B . 6 . 2 . 7  Tran s p o r tati o n .    S e c ti o n  1 4  o f th e  S D S  l i s ts  th e  s ys te m
o f c l as s ifc a ti o n  u s e d  b y th e  D e p a r tm e n t o f Tr a n s p o r ta ti o n
( D O T )  to  c l as s i fy m ate r i a l s  fo r  s h i p m e n t p u r p o s e s ,  wh i c h  i s  n o t

c o m p a ti b l e  wi th  th e  s ys te m  u s e d  to  c l as s i fy m a te r i al s  wi th i n  th e
c o n te x t o f N F PA 4 0 0 .  Wi th  th e  al i gn m e n t to  th e  U n i te d
N a ti o n s  Globally Harmonized System of Classifcation and Labeling of
Chemicals (GHS),  i t m u s t b e  r e c o g n i z e d  th at O S H A' s  s ys te m  o f

h a z a r d  c o m m u n i c ati o n  h a s  n o w b e c o m e  h a r m o n i z e d  wi th  th e
s ys te m  u s e d  b y th e  D O T.  O S H A' s  h a z a r d  c o m m u n i c a ti o n
s ys te m  e m b o d i e d  i n  th e  S D S ,  c o r r e l a te s  wi th  th e  D O T  r e gu l a‐

ti o n s  fo r  tr a n s p o r ti n g h az ar d o u s  c h e m i c a l s ,  l o c a te d  i n  4 9  C F R.
T h e  O S H A s ys te m ,  c o n te m p l a te s  th a t u s e r s  an d  p r o d u c e r s  o f
h az ar d o u s  m ate r i al s  wi l l  e n c o u n te r  th e s e  m ate r i a l s  i n  th e i r

u n p a c kag e d  s tate  wh e r e  th e  m ate r i al s  ar e  r e as o n ab l y fo r e s e e n
to  h ave  a  p o te n ti a l  fo r  b o d i l y c o n ta c t o r  u s e  wi th i n  th e  wo r k
e n vi r o n m e n t o n  a r e g u l ar  b a s i s .  O n  th e  o th e r  h an d ,  th e  D O T

s ys te m  o f c o n tr o l  vi e ws  th e  m ate r i a l s  i n  th e i r  fn al  p ac kag i n g  a s

r e q u i r e d  fo r  tr an s p o r tati o n  wh e r e  th e  m a te r i al s  a r e  n o t s u b j e c t
to  e x p o s u r e  to  p e r s o n n e l  e x c e p t u n d e r  u p s e t c o n d i ti o n s .

B e c au s e  O S H A d o e s  n o t e n fo r c e  th e  c o n te n ts  o f S e c ti o n  1 4
o f th e  S D S ,  u s e r s  c an  fn d  ad d i ti o n a l  i n fo r m ati o n  i n  th e  s e c ti o n

fo r  tr a n s p o r ta ti o n  o n  th e  S D S ,  wh i c h  m i gh t o r  m i gh t n o t b e
fu r th e r  e x p l ai n e d  i n  p r e c e d i n g  s e c ti o n s .  I t i s  i m p o r tan t to

r e c o g n i z e  th at th e  c l as s ifc ati o n  fo r  th e  p u r p o s e s  o f tr an s p o r ta‐
ti o n  wi l l  n o t s u ffc e  as  a m e an s  to  as s i g n  th e  m ate r i a l  to  a g i ve n
h a z ar d  c ate go r y u n d e r  th e  r e q u i r e m e n ts  o f N F PA 4 0 0 ,  an d  th e

u s e r  m u s t c ar e fu l l y ap p l y th e  m ate r i al  s p e c ifc  d efn i ti o n s
fo u n d  i n  C h ap te r  3  al o n g  wi th  th e  c r i te r i a  o b tai n e d  fr o m  th e
S D S  an d  o th e r  r e s o u r c e s  to  d e te r m i n e  th e  ap p r o p r i ate  c l as s if‐

c a ti o n  o f a  gi ve n  m ate r i a l .

An n e x  C    H az ard o us  M ate ri al s  M an age m e n t P l an s  an d
H az ard o u s  M ate ri al s  I n ve n to r y S tate m e n ts

This annex is not a part of the requirements of this NFPA document
unless specifcally adopted by the authority having jurisdiction.

C . 1  S c o p e .    H az ar d o u s  m ate r i al s  i n ve n to r y s ta te m e n ts  ( H M I S )
an d  h az ar d o u s  m a te r i al s  m an ag e m e n t p l an s  ( H M M P ) ,  wh i c h
ar e  r e q u i r e d  b y th e  AH J  p u r s u an t to  C h ap te r  1 ,  m u s t b e  p r o vi ‐

d e d  fo r  h a z a r d o u s  m ate r i al s  i n  ac c o r d an c e  wi th  An n e x  C .

Exception No.  1 : Materials that have been satisfactorily demonstra‐
ted not to present a potential danger to public health,  safety,  or welfare,

based upon the quantity or condition of storage,  when approved.

Exception No.  2: Chromium,  copper,  lead,  nickel,  and silver need
not be considered hazardous materials for the purposes of this annex
unless they are stored in a friable,  powdered,  or fnely divided state.

Proprietary and trade secret information must be protected under the
laws of the state or AHJ.

C . 2  H az ard o us  M ate ri al s  I n ve n to r y S tate m e n ts  ( H M I S ) .

C . 2 . 1  Wh e re  Re q u i re d .    A s e p ar a te  H M I S  m u s t b e  p r o vi d e d
fo r  e a c h  b u i l d i n g,  i n c l u d i n g  i ts  ap p u r te n an t s tr u c tu r e s ,  an d
e ac h  e x te r i o r  fac i l i ty i n  wh i c h  h a z a r d o u s  m ate r i a l s  ar e  s to r e d .

T h e  h az ar d o u s  m ate r i a l s  i n ve n to r y s ta te m e n t m u s t l i s t b y
h az ar d  c l a s s  al l  h az ar d o u s  m ate r i a l s  s to r e d .  T h e  h az ar d o u s
m a te r i al s  i n ve n to r y s tate m e n t m u s t i n c l u d e  th e  fo l l o wi n g i n fo r ‐

m a ti o n  fo r  e a c h  h a z a r d o u s  m ate r i a l  l i s te d :

( 1 ) H az ar d  c l as s
( 2 ) C o m m o n  o r  tr ad e  n am e
( 3 ) C h e m i c al  n am e ,  m aj o r  c o n s ti tu e n ts ,  an d  c o n c e n tr a ti o n s

i f a  m i x tu r e ;  i f a wa s te ,  th e  wa s te  c ate go r y
( 4 ) C h e m i c al  Ab s tr ac ts  S e r vi c e  Re gi s tr y n u m b e r  ( C AS

n u m b e r ) ,  wh i c h  c a n  b e  fo u n d  i n  th e  S D S
( 5 ) Wh e th e r  th e  m ate r i al  i s  p u r e  o r  a m i x tu r e ,  an d  wh e th e r

th e  m ate r i a l  i s  a s o l i d ,  l i q u i d ,  o r  g as
( 6 ) M ax i m u m  a gg r e ga te  q u a n ti ty s to r e d  a t an y o n e  ti m e
( 7 ) S to r ag e  c o n d i ti o n s  r e l a te d  to  th e  s to r ag e  typ e ,  te m p e r a‐

tu r e ,  an d  p r e s s u r e

C . 2 . 2  C h an ge s  to  H M I S .    An  am e n d e d  H M I S  m u s t b e  p r o vi ‐
d e d  wi th i n  3 0  d a ys  o f th e  s to r a ge  o f an y h az ar d o u s  m a te r i al s

th a t c h an g e s  o r  ad d s  a h a z a r d  c l as s  o r  th a t i s  s u ffc i e n t i n  q u an ‐
ti ty to  c au s e  a n  i n c r e as e  i n  th e  q u an ti ty wh i c h  e x c e e d s

5  p e r c e n t fo r  an y h a z a r d  c l a s s .

C . 3  H az ard o u s  M ate ri al s  M an age m e n t P l an  ( H M M P ) .

C . 3 . 1  G e n e ral .    Ap p l i c a ti o n s  fo r  a p e r m i t to  s to r e  h az ar d o u s
m a te r i al s  m u s t i n c l u d e  a n  H M M P  s tan d a r d  fo r m  o r  s h o r t fo r m

i n  a c c o r d a n c e  wi th  C . 3 . 3  a n d  m u s t p r o vi d e  a  n ar r a ti ve  d e s c r i p ‐
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ti o n  o f th e  o p e r a ti o n s  a n d  p r o c e s s e s  taki n g  p l ac e  at th e  fac i l i ty.
(See Figure C. 3. 1 . )

C . 3 . 2  I n fo r m ati o n  Re q u i re d .    T h e  H M M P  s tan d ar d  fo r m  m u s t
i n c l u d e  th e  fo l l o wi n g i n fo r m ati o n .

C . 3 . 2 . 1  G e n e ral  I n fo r m ati o n .    Ge n e r a l  i n fo r m a ti o n ,  i n c l u d i n g
b u s i n e s s  n am e  an d  ad d r e s s ,  e m e r g e n c y c o n tac ts ,  b u s i n e s s  a c ti v‐
i ty,  b u s i n e s s  o wn e r  o r  o p e r ato r,  S I C  c o d e ,  n u m b e r  o f e m p l o ye e s
an d  h o u r s ,  D u n n  an d  B r ad s tr e e t n u m b e r,  a n d  s i g n atu r e  o f
o wn e r,  o p e r ato r,  o r  d e s i g n ate d  r e p r e s e n tati ve  m u s t b e  i n c l u ‐
d e d .

C . 3 . 2 . 2  G e n e ral  S i te  P l an .    A g e n e r al  s i te  p l an  d r awn  a t a  l e g i ‐
b l e  s c al e  wh i c h  m u s t i n c l u d e ,  b u t n o t b e  l i m i te d  to ,  th e  l o c a‐
ti o n  o f b u i l d i n g s ,  e x te r i o r  s to r ag e  fa c i l i ti e s ,  p e r m a n e n t ac c e s s
ways ,  e va c u ati o n  r o u te s ,  p a r ki n g l o ts ,  i n te r n al  r o ad s ,  c h e m i c al
l o ad i n g ar e as ,  e q u i p m e n t c l e an i n g  a r e as ,  s to r m  an d  s a n i tar y
s e we r  a c c e s s e s ,  e m e r g e n c y e q u i p m e n t,  an d  ad j a c e n t p r o p e r ty
u s e s  m u s t b e  i n c l u d e d .  T h e  e x te r i o r  s to r a ge  ar e a s  m u s t b e
i d e n tife d  wi th  th e  h a z a r d  c l a s s  a n d  th e  m ax i m u m  q u a n ti ti e s
p e r  h az ar d  c l a s s  o f h az ar d o u s  m a te r i al s  s to r e d .  Wh e n  r e q u i r e d
b y th e  AH J ,  i n fo r m a ti o n  r e g ar d i n g th e  l o c ati o n  o f we l l s ,  fo o d
p l a i n s ,  e a r th q u ake  fau l ts ,  s u r fa c e  wate r  b o d i e s ,  a n d  g e n e r al
l an d  u s e s  wi th i n  1  m i  ( 1 . 6  km )  o f th e  fa c i l i ty b o u n d ar i e s  m u s t
b e  i n c l u d e d .

C . 3 . 2 . 3  B u i l d i n g Fl o o r P l an .    A b u i l d i n g  fo o r  p l an  d r awn  to  a
l e gi b l e  s c al e ,  wh i c h  m u s t i n c l u d e ,  b u t n o t b e  l i m i te d  to ,  h a z a r d ‐
o u s  m ate r i al s  s to r ag e  a r e as  wi th i n  th e  b u i l d i n g  an d  m u s t i n d i ‐
c a te  r o o m s ,  d o o r wa ys ,  c o r r i d o r s ,  m e an s  o f e g r e s s  an d
e vac u ati o n  r o u te s  m u s t b e  i n c l u d e d .  E ac h  h az ar d o u s  m a te r i al s
s to r ag e  fa c i l i ty m u s t b e  i d e n tife d  b y a m a p  ke y th at l i s ts  th e
i n d i vi d u al  h az ar d o u s  m a te r i al s ,  th e i r  h az ar d  c l as s ,  an d  q u an ti ty
p r e s e n t fo r  e a c h  a r e a.

C . 3 . 2 . 4  H az ard o u s  M ate ri al s  H an d l i n g.    I n fo r m ati o n  s h o wi n g
th at a c ti vi ti e s  i n vo l vi n g th e  h an d l i n g  o f h az ar d o u s  m a te r i al s
b e twe e n  th e  s to r ag e  ar e as  an d  m an u fa c tu r i n g  p r o c e s s e s  o n  s i te
ar e  c o n d u c te d  i n  a  m an n e r  to  p r e ve n t th e  a c c i d e n tal  r e l e as e  o f
s u c h  m ate r i a l s  m u s t b e  i n c l u d e d .

C . 3 . 2 . 5  C h e m i c al  C o m p ati b i l i ty an d  S e p arati o n .    I n fo r m a ti o n
s h o wi n g p r o c e d u r e s ,  c o n tr o l s ,  s i g n s ,  o r  o th e r  m e th o d s  u s e d  to
e n s u r e  s e p ar ati o n  an d  p r o te c ti o n  o f s to r e d  m ate r i al s  fr o m
fa c to r s  th at c o u l d  c au s e  ac c i d e n ta l  i gn i ti o n  o r  r e ac ti o n  o f i gn i t‐
ab l e ,  r e a c ti ve ,  o r  i n c o m p ati b l e  m ate r i a l s  i n  e a c h  a r e a m u s t b e
i n c l u d e d .

C . 3 . 2 . 6  M o n i to ri n g P ro gram .    I n fo r m ati o n  i n c l u d i n g,  b u t n o t
l i m i te d  to ,  th e  l o c a ti o n ,  typ e ,  m an u fa c tu r e r ’ s  s p e c ifc ati o n s ,  i f
ap p l i c a b l e ,  an d  s u i tab i l i ty o f m o n i to r i n g m e th o d s  fo r  e ac h  s to r ‐
age  fac i l i ty wh e n  r e q u i r e d  m u s t b e  i n c l u d e d .

C . 3 . 2 . 7  I n s p e c ti o n  an d  Re c o rd  Ke e p i n g.    S c h e d u l e s  an d
p r o c e d u r e s  fo r  i n s p e c ti n g s afe ty an d  m o n i to r i n g  an d  e m e r ‐
ge n c y e q u i p m e n t m u s t b e  i n c l u d e d .  T h e  p e r m i tte e  m u s t
d e ve l o p  a n d  fo l l o w a  wr i tte n  i n s p e c ti o n  p r o c e d u r e  ac c e p tab l e
to  th e  AH J  fo r  i n s p e c ti n g th e  fac i l i ty fo r  e ve n ts  o r  p r ac ti c e s  th a t
c o u l d  l e ad  to  u n au th o r i z e d  d i s c h ar g e s  o f h az ar d o u s  m ate r i al s .

I n s p e c ti o n s  m u s t b e  c o n d u c te d  a t a  fr e q u e n c y a p p r o p r i ate  to
d e te c t p r o b l e m s  p r i o r  to  a  d i s c h ar g e .  An  i n s p e c ti o n  c h e c k
s h e e t m u s t b e  d e ve l o p e d  to  b e  u s e d  i n  c o n j u n c ti o n  wi th

r o u ti n e  i n s p e c ti o n s .  T h e  c h e c k s h e e t m u s t p r o vi d e  fo r  th e  d ate ,
ti m e ,  an d  l o c ati o n  o f i n s p e c ti o n ;  n o te  p r o b l e m s  an d  d a te s  an d
ti m e s  o f c o r r e c ti ve  ac ti o n s  ta ke n ;  an d  i n c l u d e  th e  n a m e  o f th e

i n s p e c to r  a n d  th e  c o u n te r s i gn a tu r e  o f th e  d e s i gn a te d  s a fe ty
m a n ag e r  fo r  th e  fac i l i ty.

C . 3 . 2 . 8  E m p l o ye e  Trai n i n g.    A tr ai n i n g  p r o g r am  ap p r o p r i ate
to  th e  typ e s  an d  q u an ti ti e s  o f m ate r i al s  s to r e d  o r  u s e d  m u s t b e
c o n d u c te d  to  p r e p ar e  e m p l o ye e s  to  s a fe l y h an d l e  h az ar d o u s

m a te r i al s  o n  a d a i l y b a s i s  an d  d u r i n g  e m e r g e n c i e s .  T h e  tr ai n i n g
p r o gr a m  m u s t i n c l u d e  th e  fo l l o wi n g:

( 1 ) I n s tr u c ti o n  i n  s a fe  s to r a ge  an d  h an d l i n g  o f h az ar d o u s
m a te r i al s ,  i n c l u d i n g m ai n te n a n c e  o f m o n i to r i n g  r e c o r d s

( 2 ) I n s tr u c ti o n  i n  e m e r ge n c y p r o c e d u r e s  fo r  l e a ks ,  s p i l l s ,  fr e s
o r  e x p l o s i o n s ,  i n c l u d i n g  s h u td o wn  o f o p e r ati o n s  an d

e vac u ati o n  p r o c e d u r e s
( 3 ) Re c o r d -ke e p i n g p r o c e d u r e s  fo r  d o c u m e n ti n g  tr ai n i n g

g i ve n  to  e m p l o ye e s

C . 3 . 2 . 9  E m e rge n c y Re s p o n s e .    A d e s c r i p ti o n  o f fac i l i ty e m e r ‐
g e n c y p r o c e d u r e s  m u s t b e  p r o vi d e d .

C . 3 . 3  H M M P  S h o r t Fo r m  ( M i n i m al  S to rage  S i te ) .    A fac i l i ty
m u s t q u al i fy a s  a m i n i m al  s to r a ge  s i te  i f th e  q u an ti ty o f e a c h

h az ar d o u s  m a te r i al  s to r e d  i n  o n e  o r  m o r e  fac i l i ti e s  i n  a n  ag gr e ‐
ga te  q u an ti ty fo r  th e  fa c i l i ty i s  5 0 0  l b  ( 2 2 7  kg )  o r  l e s s  fo r  s o l i d s ,

5 5  g al  ( 2 0 8 . 2  L )  o r  l e s s  fo r  l i q u i d s ,  o r  2 0 0  ft3  ( 5 . 7  m 3 )  o r  l e s s  a t
N T P  fo r  c o m p r e s s e d  g as e s  a n d  d o e s  n o t e x c e e d  th e  th r e s h o l d
p l a n n i n g  q u a n ti ty as  l i s te d  i n  4 0  C F R 3 5 5 ,  “ E m e r ge n c y P l an ‐

n i n g a n d  N o tifc a ti o n , ”  S e c ti o n s  3 0 2  a n d  3 0 4 .  T h e  ap p l i c a n t fo r
a p e r m i t fo r  a fac i l i ty th a t q u al ife s  a s  a m i n i m al  s to r a ge  s i te

m u s t b e  p e r m i tte d  to  fl e  th e  s h o r t fo r m  H M M P.  S u c h  p l an
m u s t i n c l u d e  th e  fo l l o wi n g  c o m p o n e n ts :

( 1 ) Ge n e r al  fac i l i ty i n fo r m ati o n
( 2 ) A s i m p l e  l i n e  d r a wi n g  o f th e  fa c i l i ty s h o wi n g th e  l o c a ti o n

o f s to r ag e  fa c i l i ti e s  a n d  i n d i c ati n g  th e  h az ard  c l as s  o r
c l as s e s  an d  p h ys i c al  s tate  o f th e  h az ar d o u s  m a te r i al s  b e i n g

s to r e d
( 3 ) I n fo r m ati o n  d e s c r i b i n g  th at th e  h a z a r d o u s  m ate r i a l s  wi l l

b e  s to r e d  an d  h an d l e d  i n  a s a fe  m an n e r  a n d  wi l l  b e
a p p r o p r i a te l y c o n ta i n e d ,  s e p a r ate d ,  an d  m o n i to r e d

( 4 ) As s u r a n c e  th at s e c u r i ty p r e c au ti o n s  h ave  b e e n  take n ,
e m p l o ye e s  h a ve  b e e n  a p p r o p r i a te l y tr ai n e d  to  h an d l e  th e
h a z a r d o u s  m a te r i al s  an d  r e ac t to  e m e r g e n c y s i tu ati o n s ,

ad e q u ate  l a b e l i n g  a n d  war n i n g s i gn s  ar e  p o s te d ,  ad e q u ate
e m e r g e n c y e q u i p m e n t i s  m ai n ta i n e d ,  a n d  th e  d i s p o s al  o f

h a z a r d o u s  m ate r i a l s  wi l l  b e  i n  an  ap p r o p r i ate  m a n n e r

C . 4  M ai n te n an c e  o f Re c o rd s .    H az ar d o u s  m ate r i a l s  i n ve n to r y
s tate m e n ts  an d  h a z a r d o u s  m ate r i a l s  m a n ag e m e n t p l an s  m u s t

b e  m ai n ta i n e d  b y th e  p e r m i tte e  fo r  a p e r i o d  o f n o t l e s s  th a n
th r e e  ( 3 )  ye a r s  afte r  s u b m i ttal  o f u p d ate d  o r  r e vi s e d  ve r s i o n s .
S u c h  r e c o r d s  m u s t b e  m a d e  avai l a b l e  to  th e  AH J  u p o n  r e q u e s t.
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S A M P L E  F O R M AT  O F

H A Z A R D O U S  M AT E R I A L S  M A N AG E M E N T  P L A N  ( H M M P )  I N S T R U C T I O N S

S E C T I O N  I — FAC I L I T Y  D E S C R I P T I O N

1 . 1  Pa r t  A

 1 .  F i l l  o ut I te m s  1  t h ro ugh  1 1  an d  s i gn  th e
  d e cl ara ti o n .

 2 .  O n l y  Pa r t  A o f t h i s  s e c t i o n  i s  r e q u i r e d  t o  b e  
  u p d a t e d  a n d  s u b m i t t e d  a n n u a l l y,  o r  w i t h i n  3 0  
  d a y s  o f a  c h a n ge .

1 . 2  Pa r t  B — G e n e r a l  Fa c i l i t y  D e s c r i p t i o n  
 ( S i t e  P l a n )

 1 .  P r o v i d e  a  s i t e  p l a n  o n  8 ¹⁄₂  i n .  b y  1 1  i n .  ( 2 1 5  m m  
  b y  2 7 9  m m )  p a p e r,  u s i n g l e t t e r s  o n  t h e  t o p  a n d    
 b o t t o m  m a r gi n s  a n d  n u m b e r s  o n  t h e  r i gh t  a n d  

  l e ft  s i d e  m a r gi n s ,  s h o w i n g t h e  l o c a t i o n  o f a l l  
  b u i l d i n gs ,  s t r u c t u r e s ,  c h e m i c a l  l o a d i n g a r e a s ,  

  p a r k i n g l o t s ,  i n t e r n a l  r o a d s ,  s t o r m  a n d  s a n i t a r y    
 s e w e r s ,  w e l l s ,  a n d  a d j a c e n t  p r o p e r t y  u s e s .

 2 .  I n d i c a t e  t h e  a p p r o x i m a t e  s c a l e ,  n o r t h e r n  d i r e c t i o n ,   
  a n d  d a t e  t h e  d r aw i n g wa s  c o m p l e t e d .

 3 .  L i s t  a l l  s p e c i a l  l a n d  u s e s  w i t h i n  1  m i  ( 1 . 6 0 9  k m ) .

1 . 3  Pa r t  C — Fa c i l i t y  S t o r a ge  M a p  ( C o n fi d e n t i a l  
 I n fo r m a t i o n )

 1 .  P r o v i d e  a  fl o o r  p l a n  o f e a c h  b u i l d i n g o n  8¹⁄₂  i n .  b y  
  1 1  i n .  ( 2 1 5  m m  b y  2 7 9  m m )  p a p e r ,  u s i n g l e t t e r s
  o n  t h e  t o p  a n d  b o t t o m  m a r gi n s  a n d  n u m b e r s  o n  
  t h e  r i gh t  a n d  l e ft  s i d e  m a r gi n s ,  w i t h  a p p r o x i m a t e  

  s c a l e  a n d  n o r t h e r n  d i r e c t i o n ,  s h o w i n g t h e  l o c a t i o n   
  o f e ach s to rage  are a.  M ark m ap  cl e arl y “ C o nfi d e n ti al  

  — D o  N o t  D i s c l o s e ”  fo r  t r a d e - s e c r e t  i n fo r m a t i o n  
  a s  s p e c i fi e d  b y  fe d e r a l ,  s t a t e ,  a n d  l o c a l  l a w s .

 2 .  I d e n t i fy  e a c h  s t o r a ge  a r e a  w i t h  a n  i d e n t i fi c a t i o n  
  n u m b e r,  l e t t e r,  n a m e ,  o r  s y m b o l .

 3 .  S h o w  t h e  fo l l o w i n g:

  ( a )  Ac c e s s e s  t o  e a c h  s t o r a ge  a r e a .

  ( b )  L o c a t i o n  o f e m e r ge n c y  e q u i p m e n t .

  ( c )  T h e  ge n e r a l  p u r p o s e  o f o t h e r  a r e a s  w i t h i n  
   t h e  fa c i l i t y.

  ( d )  L o c a t i o n  o f a l l  a b o v e gr o u n d  a n d  u n d e r gr o u n d  
   t a n k s  t o  i n c l u d e  s u m p s ,  v a u l t s ,  b e l o w - gr a d e  
   t r e a t m e n t  s y s t e m s ,  p i p i n g,  e t c.

 4 .  P r o v i d e  t h e  fo l l o w i n g o n  t h e  m a p  o r  i n  a  m a p    
 k e y  o r  l e ge n d  fo r  e a c h  s t o r a ge  a r e a :

  ( a )  A l i s t  o f h a z a r d o u s  m a t e ri a l s ,  i n c l u d i n g wa s t e s

  ( b )  H a z a r d  c l a s s  o f e a c h  h a z a r d o u s  wa s t e

  ( c )  T h e  m a x i m u m  q u a n t i t y  fo r  h a z a r d o u s  
   m a t e r i a l s

  ( d )  T h e  c o n t e n t s  a n d  c a p a c i t y  l i m i t  o f a l l  
   t a n k s  a t  e a c h  a r e a  a n d  i n d i c a t e  w h e t h e r  t h e y  

   a r e  a b o v e  o r  b e l o w  gr o u n d

 5 .  L i s t  s e p a r a t e l y  a n y  r a d i o a c t i v e s ,  c r y o ge n s ,
  a n d  c o m p r e s s e d  ga s e s  fo r  e a c h  fa c i l i t y.

 6 .  T r a d e - s e c r e t  i n fo r m a t i o n  s h a l l  b e  l i s t e d  a s  
  s p e c i fi e d  b y  fe d e r a l ,  s t a t e ,  a n d  l o c a l  l a w s .

S E C T I O N  I I — H A Z A R D O U S  M AT E R I A L S  I N V E N TO RY  
S TAT E M E N T  ( H M I S )

2 . 1   Pa r t  A — D e c l a r a t i o n

 F i l l  o u t  a l l  a p p r o p r i a t e  i n fo r m a t i o n .

2 . 2   Pa r t  B — I n v e n t o r y  S t a t e m e n t

 1 .  Yo u  m u s t  c o m p l e t e  a  s e p a r a t e  i n v e n t o r y  
  s t a t e m e n t  fo r  a l l  wa s t e  a n d  n o n wa s t e  h a z a r d o u s  
  m a t e r i a l s .  L i s t  a l l  h a z a r d o u s  m a t e r i a l s  i n  
  a l p h a b e t i c a l  o r d e r  b y  h a z a r d  c l a s s .

 2 .  I n v e n t o r y  S t a t e m e n t  I n s t r u c t i o n s .

C o l u m n               I n fo r m a t i o n  R e q u i r e d

  1   P r o v i d e  h a z a r d  c l a s s  fo r  e a c h  m a t e r i a l .

 2   No n w a s t e .  P r o v i d e  t h e  c o m m o n  o r  t r a d e  
   n a m e  o f t h e  r e gu l a t e d  m a t e r i a l .

   Wa s t e .  I n  l i e u  o f t r a d e  n a m e s ,  y o u  m a y  
   p r o v i d e  t h e  wa s t e  c a t e go r y.

 3   P r o v i d e  t h e  c h e m i c a l  n a m e  a n d  m a j o r  
   c o n s t i t u e n t s  a n d  c o n c e n t r a t i o n s ,  i f a  m i x t u r e .

 4   E n t e r  t h e  c h e m i c a l  a b s t r a c t s  s e r v i c e  r e gi s t r y   
   n u m b e r  ( C AS  n u m b e r )  fo u n d  i n  t h e  M S D S .  Fo r   
   m i x t u r e s ,  e n t e r  t h e  C AS  n u m b e r  o f t h e  m i x t u r e   
   a s  a  w h o l e  i f i t  h a s  b e e n  a s s i gn e d  a  n u m b e r  
   d i s t i n c t  fr o m  i t s  c o n s t i t u e n t s .  Fo r  a  m i x t u r e  
   t h a t  h a s  n o  C AS  n u m b e r,  l e a v e  t h i s  i t e m  b l a n k .  

 5   E n t e r  t h e  fo l l o w i n g d e s c r i p t i v e  c o d e s  a s  t h e y  
   a p p l y  t o  e a c h  m a t e r i a l .  Yo u  m a y  l i s t  m o r e  t h a n  
   o n e  c o d e ,  i f a p p l i c a b l e .

       P  =   P u r e

       M  =   M i x t u r e

       S  =   S o l i d

       L  =   L i q u i d

       G  =   G a s

 6   P r o v i d e  t h e  m a x i m u m  a ggr e ga t e  q u a n t i t y  o f 
   e a c h  m a t e r i a l  h a n d l e d  a t  a n y  o n e  t i m e  b y  t h e  
   b u s i n e s s .  Fo r  u n d e r gr o u n d  t a n k s ,  l i s t  t h e  
   m a x i m u m  v o l u m e  [ i n  ga l l o n s  ( l i t e r s ) ]  o f t h e  
   t a n k .

   E n t e r  t h e  e s t i m a t e d  a v e r a ge  d a i l y  a m o u n t  o n  
   s i t e  d u r i n g t h e  p a s t  y e a r.

 7   E n t e r  t h e  u n i t s  u s e d  i n  C o l u m n  6  a s :

       l b  =   Po u n d s

       ga l  =   G a l l o n s

       c f =   C u b i c  Fe e t

 8   E n t e r  t h e  n u m b e r  o f d a y s  t h a t  t h e  m a t e r i a l  
   wa s  p r e s e n t  o n  s i t e  ( d u r i n g t h e  l a s t  y e a r ) .

N F PA 4 0 0  ( p .  1  o f  8 )© 2 0 2 1  N a t i o n a l  F i r e  P r o t e c t i o n  A s s o c i a t i o n  

Δ FI G U RE  C . 3 . 1   S am p l e  Fo r m at o f H az ard o u s  M ate ri al s  M an age m e n t P l an  ( H M M P )  I n s tr u c ti o n s .
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  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 l u m n  I n fo r m a t i o n  Re q u i r e d

  9    E n t e r  t h e  s t o r a ge  c o d e s  b e l o w  fo r  t y p e ,  
   t e m p e r a t u r e ,  a n d  p r e s s u r e :

   T y p e

   A =  Ab o v e gr o u n d  Ta n k

   B  =  B e l o w gr o u n d  Ta n k

   C  =  Ta n k  I n s i d e  B u i l d i n g

   D  =  S t e e l  D r u m

   E  =  P l a s t i c  o r  N o n m e t a l l i c  D r u m

   F  =  C a n

   G  =  C a r b o y

   H  =  S i l o

   I  =  F i b e r  D r u m

   J  =  B a g

   K =  B o x

   L  =  C y l i n d e r

   M  =  G l a s s  B o t t l e  o r  Ju g

   N  =   P l a s t i c  B o t t l e s  o r  Ju gs

   O  =  To t e  B i n

   P  =   Ta n k  Wa go n

   Q  =  R a i l  C a r

   R  =  O t h e r

   Te m p e r a t u r e

   4  =  Am b i e n t

   5  =  G r e a t e r  t h a n  Am b i e n t

   6  =  L e s s  t h a n  Am b i e n t ,  b u t  n o t  C r y o ge n i c  
     [ l e s s  t h a n  – 1 5 0°F  ( – 1 0 1 . 1°C ) ]

   7  =  C r y o ge n i c  c o n d i t i o n s  [ l e s s  t h a n  – 1 5 0°F  
     ( – 1 0 1 . 1°C ) ]

   P r e s s u r e

   1  =  Am b i e n t  ( At m o s p h e r i c )

   2  =  G r e a t e r  t h a n  Am b i e n t  ( At m o s p h e r i c )

   3  =  L e s s  t h a n  Am b i e n t  ( At m o s p h e r i c )

 1 0   Fo r  e a c h  m a t e r i a l  l i s t e d ,  p r o v i d e  t h e  S AR A 
   T i t l e  I I I  h a z a r d  c l a s s  a s  l i s t e d  b e l o w.  Yo u  m a y
   l i s t  m o r e  t h a n  o n e  c l a s s .  T h e s e  c a t e go r i e s  a r e
   d e fi n e d  i n  4 0  C F R  3 7 0 . 6 6 .

   P h y s i c a l  H a z a r d  

   F  =  F i r e

   P  =  S u d d e n  R e l e a s e  o f P r e s s u r e

   R  =  R e a c t i v i t y

   H e a l t h  H a z a r d

   I  =  I m m e d i a t e  ( Ac u t e )

   D  =  D e l a y e d  ( C h r o n i c )

 1 1   Wa s t e  O n l y.  Fo r  e a c h  wa s t e ,  p r o v i d e  t h e  
   t o t a l  e s t i m a t e d  a m o u n t  o f h a z a r d o u s  wa s t e  
   h a n d l e d  t h r o u gh o u t  t h e  c o u r s e  o f t h e  y e a r.

S E C T I O N  I I I — S E PA R AT I O N  A N D  M O N I TO R I N G

3 . 1  Pa r t  A — Ab o v e gr o u n d

 F i l l  o u t  I t e m s  1  t h r o u gh  6 ,  o r  p r o v i d e  s i m i l a r  
 i n fo r m a t i o n  fo r  e a c h  s t o r a ge  a r e a  s h o w n  o n  t h e  
 fa c i l i t y  m a p .  U s e  a d d i t i o n a l  s h e e t s  a s  n e c e s s a r y.

3 . 2  Pa r t  B — U n d e r gr o u n d

 1 .  C o m p l e t e  a  s e p a r a t e  p a ge  fo r  e a c h  u n d e r gr o u n d  
  t a n k ,  s u m p ,  v a u l t ,  b e l o w gr a d e  t r e a t m e n t  s y s t e m ,  
  e t c.

 2 .  C h e c k  t h e  t y p e  o f t a n k  a n d  m e t h o d ( s )  t h a t  
  a p p l i e s  t o  y o u r  t a n k ( s )  a n d  p i p i n g,  a n d  a n s w e r  
  t h e  a p p r o p r i a t e  q u e s t i o n s .  P r o v i d e  a n y
  a d d i t i o n a l  i n fo r m a t i o n  i n  t h e  s p a c e  p r o v i d e d  o r  

  o n  a  s e p a r a t e  s h e e t .

S E C T I O N  I V — WA S T E  D I S P O S A L

 C h e c k  a l l  t h a t  a p p l y  a n d  l i s t  t h e  a s s o c i a t e d  wa s t e s  
 fo r  e a c h  m e t h o d  c h e c k e d .

S E C T I O N  V — R E C O R D  K E E P I N G

 I n c l u d e  a  b r i e f d e s c r i p t i o n  o f y o u r  i n s p e c t i o n  
 p r o c e d u r e s .  Yo u  a r e  a l s o  r e q u i r e d  t o  k e e p  a n  
 i n s p e c t i o n  l o g a n d  r e c o r d a b l e  d i s c h a r ge  l o g,  w h i c h  
 a r e  d e s i gn e d  t o  b e  u s e d  i n  c o n j u n c t i o n  w i t h  r o u t i n e  

 i n s p e c t i o n s  fo r  a l l  s t o r a ge  fa c i l i t i e s  o r  a r e a s .
 P l a c e  a  c h e c k  i n  e a c h  b o x  t h a t  d e s c r i b e s  y o u r  fo r m s .   
 I f y o u  d o  n o t  u s e  t h e  s a m p l e  fo r m s ,  p r o v i d e  c o p i e s  
 o f y o u r  fo r m s  fo r  r e v i e w  a n d  a p p r o v a l .

S E C T I O N  V I — E M E R G E N C Y  R E S P O N S E  P L A N

 1 .  T h i s  p l a n  s h o u l d  d e s c r i b e  t h e  p e r s o n n e l ,  
  p r o c e d u r e s ,  a n d  e q u i p m e n t  a v a i l a b l e  fo r  
  r e s p o n d i n g t o  a  r e l e a s e  o r  t h r e a t e n e d  r e l e a s e  
  o f h a z a r d o u s  m a t e r i a l s  t h a t  a r e  s t o r e d ,  h a n d l e d ,  
  o r  u s e d  o n  s i t e .

 2 .  A c h e c k  o r  a  r e s p o n s e  u n d e r  e a c h  i t e m  i n d i c a t e s  
  t h a t  a  s p e c i fi c  p r o c e d u r e  i s  fo l l o w e d  a t  t h e  
  fa c i l i t y,  o r  t h a t  t h e  e q u i p m e n t  s p e c i fi e d  i s    
 m a i n t a i n e d  o n  s i t e .

 3 .  I f t h e  fa c i l i t y  m a i n t a i n s  a  m o r e  d e t a i l e d  
  e m e r ge n c y  r e s p o n s e  p l a n  o n  s i t e ,  i n d i c a t e  t h i s  
  i n  I t e m  5 .  T h i s  p l a n  s h a l l  b e  m a d e  a v a i l a b l e  fo r  
  r e v i e w  b y  t h e  i n s p e c t i n g j u r i s d i c t i o n .

S E C T I O N  V I I — E M E R G E N C Y  R E S P O N S E  T R A I N I N G  
P L A N

 1 .  T h i s  p l a n  s h o u l d  d e s c r i b e  t h e  b a s i c  t r a i n i n g p l a n  
  u s e d  a t  t h e  fa c i l i t y.

 2 .  A c h e c k  i n  t h e  a p p r o p r i a t e  b o x  i n d i c a t e s  t h e  
  t r a i n i n g i s  p r o v i d e d  o r  t h e  r e c o r d s  a r e  m a i n t a i n e d .

 3 .  I f t h e  fa c i l i t y  m a i n t a i n s  a  m o r e  d e t a i l e d  
  e m e r ge n c y  r e s p o n s e  t r a i n i n g p l a n ,  i n d i c a t e  t h i s
  i n  I t e m  4 .  T h i s  p l a n  s h a l l  b e  m a d e  a v a i l a b l e  fo r  
  r e v i e w  b y  t h e  i n s p e c t i n g j u r i s d i c t i o n .
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AN N E X  C 4 0 0 - 1 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  an d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

P a r t  A — G e n e r a l  I n fo r m a t i o n

 1 .  B u s i n e s s  N a m e :    P h o n e :

  Ad d r e s s :

 2 .  Pe r s o n  R e s p o n s i b l e  fo r  t h e  B u s i n e s s :

                     N a m e                                                              T i t l e   P h o n e

 3 .  E m e r ge n c y  C o n t a c t s :

   N a m e  T i t l e  H o m e  N u m b e r  Wo r k  N u m b e r

 4 .  Pe r s o n  R e s p o n s i b l e  fo r  t h e  Ap p l i c a t i o n /P r i n c i p a l  C o n t a c t :

                     N a m e                                                              T i t l e   P h o n e

 5 .  P r o p e r t y  O w n e r :

                     N a m e                                                              Ad d r e s s   P h o n e

 6 .  P r i n c i p a l  B u s i n e s s  Ac t i v i t y :

 7 .  N u m b e r  o f E m p l o y e e s :

 8 .  N u m b e r  o f S h i ft s :

 9 .  H o u r s  o f O p e r a t i o n :

 1 0 .  S I C  C o d e :

 1 1 .  D u n n  a n d  B r a d s t r e e t  N u m b e r :

 1 2 .  D e c l a r a t i o n :
  I  c e r t i fy  t h a t  t h e  i n fo r m a t i o n  a b o v e  a n d  o n  t h e  fo l l o w i n g p a r t s  i s  t r u e  a n d  c o r r e c t  t o  t h e  b e s t  o f m y  k n o w l e d ge .

  S i gn a t u r e :   D a t e :

  P r i n t  N a m e :   T i t l e :

  (Mu s t  b e  s i g n e d  b y  o w n e r / o p e r a t o r  o r  d e s i g n a t e d  r e p r e s e n t a t i v e )

P a r t  B — G e n e r a l  F a c i l i t y  D e s c r i p t i o n /S i t e  P l a n

( U s e  gr i d  fo r m a t  i n  Pa r t  C )

S p e c i a l  l a n d  u s e s  w i t h i n  1  m i  ( 1 . 6 0 9  k m ) :

H A Z A R D O U S  M AT E R I A L S  M A N AG E M E N T  P L A N

S E C T I O N  I :  FAC I L I T Y  D E S C R I P T I O N
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  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 a r t  C — F a c i l i t y  M a p

( U s e  gr i d  fo r m a t  b e l o w )

P a r t  A —D e c l a r a t i o n

 1 .  B u s i n e s s  N a m e :

 2 .  Ad d r e s s :

 3 .  D e c l a r a t i o n :
  U n d e r  p e n a l t y  o f p e r j u r y,  I  d e c l a r e  t h e  a b o v e  a n d  s u b s e q u e n t  i n fo r m a t i o n ,  p r o v i d e d  a s  p a r t  o f t h e  h a z a r d o u s
  m a t e r i a l s  i n v e n t o r y  s t a t e m e n t ,  i s  t r u e  a n d  c o r r e c t .

  S i gn a t u r e :  D a t e :

  P r i n t  N a m e :  T i t l e :

  (Mu s t  b e  s i g n e d  b y  o w n e r / o p e r a t o r  o r  d e s i g n a t e d  r e p r e s e n t a t i v e )

S E C T I O N  I I :  H A Z A R D O U S  M AT E R I A L S  I N V E N TO RY  S TAT E M E N T

S E C T I O N  I :  FAC I L I T Y  D E S C R I P T I O N  (Continued)

B U S I N E S S  N A M E D AT E

PAG E               O F
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AN N E X  C 4 0 0 - 1 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  an d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

S E C T I O N  I I I :  S E PA R AT I O N ,  S E C O N DA RY  C O N TA I N M E N T,  A N D  M O N I TO R I N G

P a r t  A — A b o v e g ro u n d  S t o r a g e  A r e a s

S t o r a ge  Ar e a  I d e n t i fi c a t i o n  ( a s  s h o w n  o n  fa c i l i t y  m a p ) :

1 .  S t o r a ge  T y p e :

  O r i gi n a l  c o n t a i n e r s  S a fe t y  c a n s

  I n s i d e  m a c h i n e r y  B u l k  t a n k s

  5 5  ga l  ( 2 0 8 . 2  L )  d r u m s  o r  s t o r a ge  s h e d  O u t s i d e  b a r r e l s

  P r e s s u r i z e d  v e s s e l  O t h e r :

2 .  S t o r a ge  L o c a t i o n :

  I n s i d e  b u i l d i n g O u t s i d e  b u i l d i n g

  S e c u r e d

3 .  S e p a r a t i o n :

  Al l  m a t e r i a l s  O n e - h o u r  s e p a r a t i o n  wa l l /p a r t i t i o n

  C o m p a t i b l e  Ap p r o v e d  c a b i n e t s

  S e p a r a t i o n  b y  2 0  ft  ( 6 . 1  m )  O t h e r :

P a r t  B — H a z a rd o u s  M a t e r i a l s  I n v e n t o r y  S t a t e m e n t

S E C T I O N  I I :  H A Z A R D O U S  M AT E R I A L S  I N V E N TO RY  S TAT E M E N T  (Continued)

( 1 )

H a z a rd  C l a s s

( 2 )

C o m m o n /Tr a d e  Na m e

( 3 )

C h e m i c a l  N a m e ,  C o m p o n e n t s

a n d  C o n c e n t ra t i o n

( 4 )

C h e m i c a l  Ab s t ra c t

S e r v i c e  No .

( 5 )

P h y s i c a l  S t a t e

( 6 )

M a x i m u m  Q u a n t i t y

o n  H a n d  a t  An y  T i m e

( 7 )

U n i t s

( 8 )

D a y s  o n  S i t e

( 9 )

S t o r a ge  C o d e  ( T y p e ,

P re s s u re ,  Te m p e r a t u r e )

( 1 0 )

S ARA C l a s s

( 1 1 )

An n u a l  Wa s t e

T h ro u gh p u t
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  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 E C T I O N  I I I :  S E PA R AT I O N ,  S E C O N DA RY  C O N TA I N M E N T,  A N D  M O N I TO R I N G  (Continued)

4 .  S e c o n d a r y  C o n t a i n m e n t :

  Ap p r o v e d  c a b i n e t  S e c o n d a r y  d r u m s

  T r a y  B e r m e d ,  c o a t e d  fl o o r

  Va u l t e d  t a n k  O t h e r :  

  D o u b l e - wa l l  t a n k

5 .  M o n i t o r i n g:

  Vi s u a l  O t h e r :  

  C o n t i n u o u s

6 .  M o n i t o r i n g F r e q u e n c y :

  D a i l y  O t h e r :

  We e k l y

P a r t  B —U n d e rg ro u n d

S i n gl e - Wa l l  Ta n k s  a n d  P i p i n g

Ta n k  Ar e a  I d e n t i fi c a t i o n  ( a s  s h o w n  o n  fa c i l i t y  m a p ) :

1 .   B a c k fi l l  v a p o r  w e l l s

  M o d e l  a n d  m a n u fa c t u r e r :

  C o n t i n u o u s  o r  m o n t h l y  t e s t i n g:

2 .   G r o u n d wa t e r  m o n i t o r i n g w e l l s

3 .   M o n t h l y  p r e c i s i o n  t a n k  t e s t

4 .   P i p i n g

  M o n i t o r i n g m e t h o d :

  F r e q u e n c y :

5 .   O t h e r :

D o u b l e - Wa l l  Ta n k s  a n d  P i p i n g

Ta n k  Ar e a  I d e n t i fi c a t i o n  ( a s  s h o w n  o n  fa c i l i t y  m a p ) :

1 .  M e t h o d  o f m o n i t o r i n g t h e  a n n u l a r  s p a c e :

2 .  F r e q u e n c y :      ❏   C o n t i n u o u s      ❏   D a i l y      ❏   We e k l y      ❏   O t h e r :

3 .  L i s t  t h e  t y p e  o f s e c o n d a r y  c o n t a i n m e n t  fo r  p i p i n g:

4 .  L i s t  m e t h o d  o f m o n i t o r i n g t h e  s e c o n d a r y  c o n t a i n m e n t  fo r  p i p i n g:

5 .  Ar e  t h e r e  i n c o m p a t i b l e  m a t e r i a l s  w i t h i n  t h e  s a m e  v a u l t ?    ❏   Ye s    ❏   N o

 I f y e s ,  h o w  i s  s e p a r a t e  s e c o n d a r y  c o n t a i n m e n t  p r o v i d e d ?

N o t e :  I f y o u  h a v e  c o n t i n u o u s  m o n i t o r i n g e q u i p m e n t ,  y o u  s h a l l  m a i n t a i n  c o p i e s  o f a l l  s e r v i c e  a n d  m a i n t e n a n c e  w o r k .  S u c h  
r e p o r t s  s h a l l  b e  m a d e  a v a i l a b l e  fo r  r e v i e w  o n  s i t e ,  a n d  s h a l l  b e  s u b m i t t e d  t o  t h e  fi r e  p r e v e n t i o n  b u r e a u  u p o n  r e q u e s t .

At t a c h  a d d i t i o n a l  s h e e t s  a s  n e c e s s a r y

S E C T I O N  I V:  WA S T E  D I S P O S A L

  D i s c h a r ge  t o  t h e  S a n i t a r y  S e w e r — P r e t r e a t m e n t —

  Wa s t e s :  Wa s t e s :  

   

  L i c e n s e d  Wa s t e  H a u l e r — R e c y c l e —

  Wa s t e s :  Wa s t e s :

   

A t t a c h  s p e c i f i c a t i o n s  i f  n e c e s s a r y

A t t a c h  a d d i t i o n a l  s h e e t s  a s  n e c e s s a r y
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AN N E X  C 4 0 0 - 1 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  an d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

S E C T I O N  I V:  WA S T E  D I S P O S A L  (Continued)

  O t h e r —

  D e s c r i b e  m e t h o d :

  Wa s t e s :

  N o  Wa s t e

S E C T I O N  V:  R E C O R D  K E E P I N G

D e s c r i p t i o n  o f o u r  i n s p e c t i o n  p r o gr a m :

  We  w i l l  u s e  t h e  a t t a c h e d  s a m p l e  fo r m s  i n  o u r  i n s p e c t i o n  p r o gr a m .

  We  w i l l  n o t  u s e  t h e  s a m p l e  fo r m s .  We  h a v e  a t t a c h e d  a  c o p y  o f o u r  o w n  fo r m s .

S E C T I O N  V I :  E M E R G E N C Y  R E S P O N S E  P L A N

1 .  I n  t h e  e v e n t  o f a n  e m e r ge n c y,  t h e  fo l l o w i n g s h a l l  b e  n o t i fi e d :

 A.  O n - S i t e  R e s p o n d e r s :

                     N a m e                                                              T i t l e   P h o n e

 B .  M e t h o d  o f N o t i fi c a t i o n  t o  R e s p o n d e r :

   Au t o m a t i c  a l a r m  Ve r b a l

   M a n u a l  a l a r m  O t h e r :

   P h o n e

 C .  Age n c y  a n d  P h o n e  N u m b e r :

  F i r e  D e p a r t m e n t :

  S t a t e  O ffi c e  o f E m e r ge n c y :

  S e r v i c e s :

  O t h e r :

2 .  D e s i gn a t e d  L o c a l  E m e r ge n c y  M e d i c a l  Fa c i l i t y :

                     N a m e                                                              Ad d r e s s   P h o n e  ( 2 4  h o u r s )

3 .  M i t i ga t i o n  E q u i p m e n t :

 A.  M o n i t o r i n g D e v i c e s :

   To x i c  o r  fl a m m a b l e  ga s  d e t e c t i o n

   F l u i d  d e t e c t i o n

   O t h e r :

 B .  S p i l l  C o n t a i n m e n t :

   Ab s o r b e n t s  O t h e r :

 C .  S p i l l  C o n t r o l  a n d  T r e a t m e n t

   Va p o r  s c r u b b e r  M e c h a n i c a l  v e n t i l a t i o n

   P u m p s /v a c u u m s  S e c o n d a r y  c o n t a i n m e n t

   N e u t r a l i z e r  O t h e r :
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2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  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 E C T I O N  V I :  E M E R G E N C Y  R E S P O N S E  P L A N  (Continued)

4 .  E v a c u a t i o n :

   I m m e d i a t e  a r e a  e v a c u a t i o n  r o u t e s  p o s t e d

   E n t i r e  b u i l d i n g e v a c u a t i o n  p r o c e d u r e s  d e v e l o p e d

   As s e m b l y  a r e a s  p r e p l a n n e d

   E v a c u a t i o n  m a p s  p o s t e d

   O t h e r :

5 .  S u p p l e m e n t a l  h a z a r d o u s  m a t e r i a l s  e m e r ge n c y  r e s p o n s e  p l a n  o n  s i t e

 L o c a t i o n :

 R e s p o n s i b l e  p e r s o n :

 P h o n e :

S E C T I O N  V I I :  E M E R G E N C Y  R E S P O N S E  T R A I N I N G  P L A N

1 .  Pe r s o n  r e s p o n s i b l e  fo r  t h e  e m e r ge n c y  r e s p o n s e  t r a i n i n g p l a n :

                     N a m e                                                              T i t l e             P h o n e

2 .  T r a i n i n g R e q u i r e m e n t s :

 A.  Al l  e m p l o y e e s  t r a i n e d  i n  t h e  fo l l o w i n g a s  i n d i c a t e d :

   P r o c e d u r e s  fo r  i n t e r n a l  a l a r m /n o t i fi c a t i o n

   P r o c e d u r e s  fo r  n o t i fi c a t i o n  o f e x t e r n a l  e m e r ge n c y  r e s p o n s e  o r ga n i z a t i o n s

   L o c a t i o n  a n d  c o n t e n t  o f t h e  e m e r ge n c y  r e s p o n s e  p l a n

 B .  C h e m i c a l  h a n d l e r s  a r e  t r a i n e d  i n  t h e  fo l l o w i n g a s  i n d i c a t e d :

   S a fe  m e t h o d s  fo r  h a n d l i n g a n d  s t o r a ge  o f h a z a r d o u s  m a t e r i a l s

   P r o p e r  u s e  o f p e r s o n a l  p r o t e c t i v e  e q u i p m e n t

   L o c a t i o n s  a n d  p r o p e r  u s e  o f fi r e -  a n d  s p i l l - c o n t r o l  e q u i p m e n t

   S p e c i fi c  h a z a r d s  o f e a c h  c h e m i c a l  t o  w h i c h  t h e y  m a y  b e  e x p o s e d  

 C .  E m e r ge n c y  r e s p o n s e  t e a m  m e m b e r s  a r e  t r a i n e d  i n  t h e  fo l l o w i n g:

   P r o c e d u r e s  fo r  s h u t d o w n  o f o p e r a t i o n s

   P r o c e d u r e s  fo r  u s i n g,  m a i n t a i n i n g,  a n d  r e p l a c i n g fa c i l i t y  e m e r ge n c y  a n d  m o n i t o r i n g e q u i p m e n t

3 .  T h e  fo l l o w i n g r e c o r d s  a r e  m a i n t a i n e d  fo r  a l l  e m p l o y e e s :

   Ve r i fi c a t i o n  t h a t  t r a i n i n g wa s  c o m p l e t e d  b y  t h e  e m p l o y e e

   D e s c r i p t i o n  o f t h e  t y p e  a n d  a m o u n t  o f i n t r o d u c t o r y  a n d  c o n t i n u i n g t r a i n i n g

   D o c u m e n t a t i o n  o n  a n d  d e s c r i p t i o n  o f e m e r ge n c y  r e s p o n s e  d r i l l s  c o n d u c t e d  a t  t h e  fa c i l i t y

4 .  A m o r e  c o m p r e h e n s i v e  a n d  d e t a i l e d  e m e r ge n c y  r e s p o n s e  t r a i n i n g p l a n  i s  m a i n t a i n e d  o n  s i t e .

 L o c a t i o n :

 R e s p o n s i b l e  p e r s o n :

 P h o n e :
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An n e x  D    S e c u ri ty I n fo r m ati o n

This annex is not a part of the requirements of this NFPA document
but is included for informational purposes only.

D . 1  S e c u ri ty P l an s .

D . 2  I n fo r m ati o nal  Re fe re n c e s  Re l e van t to  S e c u ri ty.    T h e
fo l l o wi n g  d o c u m e n ts  o r  p o r ti o n s  th e r e o f a r e  l i s te d  h e r e  a s

i n fo r m ati o n a l  re s o u r c e s  o n l y.  T h e y a r e  n o t a  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.

D . 2 . 1  Am e ri c an  C h e m i s tr y C o u n c i l .    “ Re s p o n s i b l e  C ar e ®  P r o c ‐
e s s  S a fe ty C o d e  o f M an a ge m e n t P r ac ti c e s ”  an d  “ Re s p o n s i b l e
C ar e ®  S e c u r i ty C o d e  o f M an ag e m e n t P r ac ti c e s , ”  Am e r i c a n

C h e m i s tr y C o u n c i l ,  7 0 0  S e c o n d  S tr e e t,  N E ,  Wa s h i n g to n ,  D C
2 0 0 0 2 ,  P h o n e :  2 0 2 -2 4 9 -7 0 0 0 ,  www. am e r i c a n c h e m i s tr y. c o m

T h i s  c o d e  i s  d e s i g n e d  to  h e l p  c o m p an i e s  ac h i e ve  c o n ti n u o u s
i m p r o ve m e n t i n  s e c u r i ty p e r fo r m an c e  u s i n g  a  r i s k-b as e d

a p p r o a c h  to  i d e n ti fy,  as s e s s ,  a n d  ad d r e s s  vu l n e r ab i l i ti e s ,  p r e ve n t
o r  m i ti ga te  i n c i d e n ts ,  e n h a n c e  tr ai n i n g  an d  r e s p o n s e  c a p ab i l i ‐
ti e s ,  an d  m ai n ta i n  a n d  i m p r o ve  r e l ati o n s h i p s  wi th  ke y s ta ke ‐

h o l d e rs .

D . 2 . 2  Am e ri c an  I n s ti tu te  o f C h e m i c al  E n gi n e e rs .    Guidelines for
Analyzing and Managing the Security Vulnerabilities of Fixed Chemi‐

cal Sites,  J u n e  2 0 0 3 ,  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 ,  3  P ar k Ave n u e ,  N e w Yo r k,

N Y,  1 0 0 1 6 -5 9 9 1 ,  P h o n e :  1 -8 0 0 -2 4 2 -4 3 6 3 ,  www. ai c h e . o r g

T h i s  p u b l i c a ti o n  d e m o n s tr a te s  a p r o c e s s  an d  to o l s  fo r
m a n agi n g  th e  s e c u r i ty vu l n e r ab i l i ty o f s i te s  th at p r o d u c e  an d

h a n d l e  c h e m i c al s ,  p e tr o l e u m  p r o d u c ts ,  p h a r m ac e u ti c al s ,  an d
r e l ate d  m a te r i al s  s u c h  a s  fe r ti l i z e r s  an d  wa te r  tr e a tm e n t c h e m i ‐

c a l s .  T h e  p u b l i c ati o n  i n c l u d e s  e n te r p r i s e  s c r e e n i n g ,  s i te  s c r e e n ‐
i n g,  p r o te c ti o n  an al ys i s ,  s e c u r i ty vu l n e r a b i l i ty as s e s s m e n t,  an d
a c ti o n  p l an n i n g a n d  tr a c ki n g.

D . 2 . 3  Am e ri c an  P e tro l e u m  I n s ti tute .

D . 2 . 3 . 1    AP I  Re c o m m e n d e d  P r ac ti c e  7 0 ,  Security for Offshore Oil
and Natural Gas Operations,  Am e r i c an  P e tr o l e u m  I n s ti tu te ,

1 2 2 0  L  S tr e e t,  N W,  Was h i n gto n ,  D C ,  2 0 0 0 5 -4 0 7 0 .  P h o n e :
1 -8 0 0 -8 5 4 -7 1 7 9 ;  3 0 3 -3 9 7 -7 9 5 6  ( l o c a l  an d  i n te r n a ti o n al ) ;
www. ap i . o r g

T h i s  d o c u m e n t i s  i n te n d e d  to  a s s i s t th e  o ffs h o r e  o i l  an d
n atu r al  ga s  d r i l l i n g  an d  p r o d u c i n g  o p e r ato r s  a n d  c o n tr a c to r s  i n
as s e s s i n g s e c u r i ty n e e d s  d u r i n g th e  p e r fo r m an c e  o f o i l  an d

n a tu r al  ga s  o p e r ati o n s .  I t i n c l u d e s  i n fo r m ati o n  o n  s e c u r i ty
awa r e n e s s ,  c o n d u c ti n g  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 ts  wh e n
war r a n te d ,  a n d  d e ve l o p i n g s e c u r i ty p l a n s  fo r  o ffs h o r e  fac i l i ti e s .

D . 2 . 3 . 2    Security Vulnerability Assessment for the Petroleum and
Petrochemical Industries,  O c to b e r  2 0 0 4 ,  Am e r i c an  P e tr o l e u m

I n s ti tu te ,  1 2 2 0  L  S tr e e t,  N W,  Wa s h i n g to n ,  D C ,  2 0 0 0 5 -4 0 7 0 .
P h o n e :  1 -8 0 0 -8 5 4 -7 1 7 9 ;  3 0 3 - 3 9 7 - 7 9 5 6  ( l o c al  a n d  i n te r n ati o n al ) ;
www. ap i . o r g

T h e  p u b l i c a ti o n  d e s c r i b e s  an  ap p r o ac h  fo r  a s s e s s i n g  s e c u r i ty
vu l n e rab i l i ti e s  th a t i s  wi d e l y ap p l i c ab l e  to  th e  typ e s  o f fa c i l i ti e s

o p e r ate d  b y th e  i n d u s tr y a n d  th e  s e c u r i ty i s s u e s  th e y fac e .  T h e
o b j e c ti ve  o f c o n d u c ti n g  a  s e c u r i ty vu l n e r ab i l i ty as s e s s m e n t

( S VA)  i s  to  i d e n ti fy s e c u r i ty h az ar d s ,  th r e a ts ,  an d  vu l n e r a b i l i ti e s
fa c i n g a  fa c i l i ty,  a n d  to  e val u ate  th e  c o u n te r m e as u r e s  to
p r o vi d e  fo r  th e  p r o te c ti o n  o f th e  p u b l i c ,  wo r ke r s ,  n a ti o n al

i n te r e s ts ,  th e  e n vi r o n m e n t,  an d  th e  c o m p a n y.  Wi th  th i s  i n fo r ‐
m a ti o n  s e c u r i ty r i s ks  c a n  b e  a s s e s s e d  an d  s tr ate gi e s  c an  b e

fo r m e d  to  r e d u c e  vu l n e r a b i l i ti e s  a s  r e q u i r e d .  S VA i s  a  to o l  to
a s s i s t m an a ge m e n t i n  m a ki n g d e c i s i o n s  o n  th e  n e e d  fo r  c o u n ‐

te r m e as u r e s  to  a d d r e s s  th e  th r e ats  an d  vu l n e r ab i l i ti e s .

D . 2 . 3 . 3    Security Guidance for the Petroleum and Petrochemical
Industries,  Ap r i l  2 0 0 5 ,  Am e r i c an  P e tr o l e u m  I n s ti tu te ,  1 2 2 0  L
S tr e e t,  N W,  Was h i n g to n ,  D C ,  2 0 0 0 5 -4 0 7 0 .  P h o n e :

1 -8 0 0 -8 5 4 -7 1 7 9 ;  3 0 3 -3 9 7 -7 9 5 6  ( l o c a l  an d  i n te r n a ti o n al ) ;
www. ap i . o r g

T h i s  d o c u m e n t p r o vi d e s  g e n e r al  s e c u r i ty gu i d an c e  a n d  o th e r
r e fe r e n c e  d a ta  o n  ap p l i c ab l e  r e gu l ato r y r e q u i r e m e n ts ,  wh i c h
c a n  b e  ta i l o r e d  to  m e e t th e  d i ffe r i n g s e c u r i ty n e e d s  o f th e

p e tr o l e u m  i n d u s tr y.  T h i s  s e c u r i ty gu i d an c e  i s  b y n e c e s s i ty
g e n e r al  i n  n atu r e .  I t i s  i n te n d e d  to  p r o vi d e  an  o ve r vi e w o f
s e c u r i ty i s s u e s  i n  th e  p e tr o l e u m  i n d u s tr y a n d  p r o vi d e  g e n e r al

gu i d a n c e  o n  e ffe c ti ve  p o l i c i e s  a n d  p r a c ti c e s .

D . 2 . 4  C h l o ri n e  I n s ti tu te .    C I  P a m p h l e t 1 5 5 ,  The Security
Management Plan for the Transportation and On-site Storage and Use

of Chlorine Cylinders,  Ton Containers and Cargo Tanks,  T h e  C h l o r ‐
i n e  I n s ti tu te ,  1 3 0 0  Wi l s o n  B o u l e var d ,  Ar l i n gto n ,  VA 2 2 2 0 9 ,

P h o n e :  7 0 3 -7 4 1 -5 7 6 0 ,  www. c h l o r i n e i n s ti tu te . o r g

The Security Management Plan for the Transportation and On-site
Storage and Use of Chlorine Cylinders,  Ton Containers and Cargo

Tanks (the CI Cylinder,  Ton and Cargo Tank Plan) c o n tai n s  m a n d a‐
to r y ac ti o n s  o n  th e  p a r t o f th e  c h l o r-al ka l i  i n d u s tr y to  a c h i e ve

gr e a te r  c h l o r i n e  s e c u r i ty.  Two  c r i ti c a l  e l e m e n ts  o f th e  C I  C yl i n ‐
d e r,  To n  an d  C a r go  Ta n k P l a n  i n c l u d e  th e  i m p l e m e n ta ti o n  o f
b a s e l i n e  c o u n te r m e as u r e s  an d  ac ti o n s  at h i gh e r  th r e a t l e ve l s .

T h e  i m p l e m e n ta ti o n  e x a m p l e s  gi ve n  ar e  i n te n d e d  s o l e l y to
s ti m u l ate  th i n ki n g an d  o ffe r  h e l p fu l  i d e a s  o n  i m p l e m e n ti n g th e
C I  C yl i n d e r,  To n  an d  C ar g o  Tan k P l an .  T h e y ar e  i n  n o  wa y
i n te n d e d  to  e s ta b l i s h  a  s tan d ar d ,  l e g al  o b l i ga ti o n ,  o r  p r e fe r r e d

o p ti o n  fo r  an y p r ac ti c e .  O th e r  a p p r o a c h e s  n o t d e s c r i b e d  h e r e
m a y b e  j u s t as  e ffe c ti ve ,  o r  e ve n  m o r e  e ffe c ti ve ,  fo r  a p ar ti c u l ar
c o m p a n y.  I f a c o m p an y s o  c h o o s e s ,  i t m a y a d o p t an y o f th e s e

e x a m p l e s  o r  m a y m o d i fy th e m  to  ft th e  c o m p an y’ s  u n i q u e
s i tu ati o n .

D . 2 . 5  C o m p re s s e d  G as  As s o c i ati o n .

D . 2 . 5 . 1    C GA P -5 0 —2 0 0 5 ,  Site Security Standard,  4 2 2 1  Wa l n e y
Ro ad ,  5 th  F l o o r,  C h an ti l l y,  VA 2 0 1 5 1 ,  P h o n e :  7 0 3 -7 8 8 -2 7 0 0 ,
www. c g an e t. c o m

T h i s  p u b l i c a ti o n  p r o vi d e s  g u i d an c e  to  th e  c o m p r e s s e d  ga s
i n d u s tr y fo r  as s e s s i n g  s e c u r i ty r i s ks  an d  i d e n ti fyi n g an d  i m p l e ‐

m e n ti n g  p r e ve n ti ve  s e c u r i ty m e as u r e s  at fx e d  s i te s .  I t i s  i n te n ‐
d e d  as  a  r e s o u r c e  to  h e l p  m an a ge r s  a t i n d i vi d u al  fac i l i ti e s  m a ke

s e c u r i ty d e c i s i o n s  b a s e d  o n  r i s k.  T h e  g u i d e  d o e s  n o t atte m p t to
p r o vi d e  an  a l l - i n c l u s i ve  l i s t o f s e c u r i ty c o n s i d e r a ti o n s  fo r
c o m p r e s s e d  ga s  c o m p a n i e s  n o r  d o e s  i t a d d r e s s  tr a n s p o r ta ti o n

s e c u r i ty an d  s e c u r i ty at c u s to m e r  s i te s .

C GA P -5 1 —2 0 0 4 ,  Transportation Security Standard for the
Compressed Gas Industry,  4 2 2 1  Wal n e y Ro ad ,  5 th  F l o o r,  C h a n ti l l y,

VA 2 0 1 5 1 ,  P h o n e :  7 0 3 -7 8 8 -2 7 0 0 ,  www. c g an e t. c o m

T h i s  p u b l i c ati o n  i s  i n te n d e d  fo r  m a n ag e m e n t p e r s o n n e l ,
tr an s p o r tati o n  s p e c i al i s ts ,  a n d  a l l  o th e r  p e r s o n n e l  th at ar e
r e s p o n s i b l e  fo r  th e  s afe  a n d  s e c u r e  tr an s p o r tati o n  o f r aw m a te ‐

r i al s  an d  p r o d u c ts .  I t ap p l i e s  to  b o th  fo r-h i r e  a n d  p r i va te  m o to r
c a r r i e r s .  I t c o n tai n s  to o l s  an d  r e s o u r c e s  th a t ar e  u s e fu l  wh e n
a s s e s s i n g  s e c u r i ty i s s u e s  r e l a te d  to  th e  tr a n s p o r ta ti o n  o f h a z a r d ‐

o u s  m a te r i al s .  I t al s o  p r o vi d e s  gu i d a n c e  fo r  c o m p l i a n c e  wi th
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 )  r e gu l a ti o n
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H M -2 3 2 ,  S e c u r i ty Re q u i r e m e n ts  fo r  O ffe r o r s  an d  Tr an s p o r te r s
o f H a z a r d o u s  M a te r i al s .

T h e  i m p l e m e n tati o n  o f th e  i n fo r m ati o n  i n  th i s  p u b l i c a ti o n
wi l l  var y a c c o r d i n g  to  th e  c o m p r e s s e d  ga s  b e i n g  d i s tr i b u te d  an d
th e  m o d e  an d  r o u te  o f tr an s p o r tati o n .

D . 2 . 5 . 2    C GA P -5 2 —2 0 0 5 ,  Security Standard for Qualifying
Customers Purchasing Compressed Gases,  4 2 2 1  Wa l n e y Ro a d ,  5 th
F l o o r,  C h an ti l l y,  VA 2 0 1 5 1 ,  P h o n e :  7 0 3 -7 8 8 -2 7 0 0 ,
www. c g an e t. c o m

T h i s  d o c u m e n t p r o vi d e s  gu i d e l i n e s  to  th e  c o m p r e s s e d  ga s
i n d u s tr y fo r  q u a l i fyi n g  c u s to m e r s  wh o  p u r c h as e  p r o d u c ts
c o n s i d e r e d  at r i s k fo r  i l l e ga l  u s e .

D . 2 . 6  Fe d e ral  M o to r C ar ri e r As s o c i ati o n .    Guide to Developing
an Effective Security Plan for the Highway Transportation of Hazard‐
ous Materials,  F e d e r a l  M o to r  C a r r i e r  S a fe ty Ad m i n i s tr a ti o n
( F M C S A) ,  U . S .  D e p a r tm e n t o f Tr an s p o r tati o n ,  4 0 0  7 th  S tr e e t
S W,  Was h i n g to n ,  D C  2 0 5 9 0 ,  P h o n e :  1 -8 0 0 -8 3 2 -5 6 6 0 ,
www. fm c s a . d o t. g o v

T h e  g u i d e  i s  d e s i g n e d  to  p r o vi d e  th e  h az ar d o u s  m ate r i al s
i n d u s tr y wi th  i n fo r m ati o n  to  u n d e r s ta n d  th e  n a tu r e  o f th e
th r e ats  a ga i n s t h a z a r d o u s  m a te r i al s  tr an s p o r tati o n ,  i d e n ti fy th e
vu l n e r ab i l i ti e s  to  th o s e  th r e a ts  th at e x i s t i n  a fac i l i ty,  an d
ad d r e s s  ac ti o n s  to  r e d u c e  th e  vu l n e r ab i l i ti e s  i d e n tife d  a t a
fac i l i ty.

D . 2 . 7  I n s ti tu te  o f M ak e rs  o f E x p l o s i ve s .    S afe ty L i b r ar y P u b l i ‐
c a ti o n  N o .  2 7  ( S L P -2 7 ) ,  Security in Manufacturing,  Transporta‐
tion,  Storage and Use of Commercial Explosives,  M a r c h  2 0 1 9 .
I n s ti tu te  o f M a ke r s  o f E x p l o s i ve s ,  1 1 2 0  N i n e te e n th  S tr e e t,  N W,
S u i te  3 1 0 ,  Wa s h i n gto n ,  D C  2 0 0 3 6 ,  P h o n e :  2 0 2 -4 2 9 -9 2 8 0 ,
www. i m e . o r g

S L P -2 7  p r e s e n ts  s e c u r i ty r e c o m m e n d a ti o n s  fo r  c o m m e r c i al
e x p l o s i ve s  o p e r ati o n s  i n  a r e g u l ati o n -s tyl e  fo r m at.  Ap p e n d i c e s
i n c l u d e  a s a m p l e  s i te  s e c u r i ty p l a n ,  vu l n e r ab i l i ty as s e s s m e n t,
e m p l o ye e  i d e n tifc a ti o n  s ys te m ,  an d  r e c o m m e n d a ti o n s  fo r
e n h an c e d  s e c u r i ty wh e n  s e c u r i ty r i s ks  h a ve  te m p o r ar i l y
i n c r e as e d .  Al th o u gh  o c c as i o n al  r e fe r e n c e  m a y b e  m a d e  to
fe d e r al  r e gu l a ti o n s ,  a d e l i b e r a te  e ffo r t wa s  m ad e  to  p r o vi d e
re c o m m e n d a ti o n s  th a t d o  n o t s i m p l y r e p e at th e  r e g u l ati o n s .
O th e r  I M E  p u b l i c ati o n s  s h o u l d  al s o  b e  c o n s u l te d  fo r  ad d i ‐
ti o n a l ,  d e tai l e d  i n fo r m ati o n  th a t m i g h t b e  ap p r o p r i ate .

D . 2 . 8  N ati o n al  As s o c i ati o n  o f C h e m i c al  D i s tri b u to rs .    N AC D
Re s p o n s i b l e  D i s tr i b u ti o n ,  “ C o d e  o f M an a ge m e n t P r ac ti c e , ”
N a ti o n al  As s o c i a ti o n  o f C h e m i c a l  D i s tr i b u to r s ,  1 5 6 0  Wi l s o n
B o u l e var d ,  Ar l i n gto n ,  VA 2 2 2 0 9 ,  P h o n e :  7 0 3 -5 2 7 -6 2 2 3 ,
www. n ac d . c o m

Re s p o n s i b l e  D i s tr i b u ti o n  P r o c e s s  ( RD P )  i s  d e s i g n e d  to  h e l p
c o m p a n i e s  a c h i e ve  c o n ti n u o u s  i m p r o ve m e n t i n  s e c u r i ty as  we l l
as  i n  e n vi r o n m e n ta l ,  h e a l th ,  an d  s afe ty p e r fo r m an c e  u s i n g  a
r i s k- b a s e d  ap p r o ac h  to  d e ve l o p  s i te  an d  tr an s p o r tati o n  s e c u r i ty
p r o gr a m s ,  s e l e c t c a r r i e r s  b as e d  o n  s e c u r i ty c r i te r i a,  p r e -q u al i fy
c u s to m e r s  fo r  c e r ta i n  s e c u r i ty- s e n s i ti ve  c h e m i c al s ,  c o n d u c t a
s e c u r i ty vu l n e r a b i l i ty as s e s s m e n t,  a n d  u n d e r g o  i n d e p e n d e n t,
th i r d -p a r ty ve r ifc ati o n  o f m an ag e m e n t s ys te m .

D . 2 . 9  N ati o n al  Fi re  P ro te c ti o n  As s o c i ati o n .

D . 2 . 9 . 1    N F PA 6 0 1 ,  Standard for Security Services in Fire Loss
Prevention,  N ati o n al  F i r e  P r o te c ti o n  As s o c i ati o n ,  1  B atte r ym a r c h
P ar k,  Qu i n c y,  M A 0 2 1 6 9 -7 4 7 1 ,  P h o n e :  6 1 7 -7 7 0 -3 0 0 0 ,
www. n fp a. o r g

T h e  r e q u i r e m e n ts  o f th i s  s tan d ar d  ar e  i n te n d e d  to  a i d
m a n ag e m e n t i n  d efn i n g  th e  r e q u i r e m e n ts ,  d u ti e s ,  an d  tr ai n i n g
fo r  i n d i vi d u al s  to  p e r fo r m  s e c u r i ty s e r vi c e s  to  p r o te c t a  p r o p ‐

e r ty ag ai n s t fr e  l o s s .

D . 2 . 9 . 2    N F PA 7 3 0 ,  Guide for Premises Security,  N ati o n al  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 ar k,  Qu i n c y,  M A
0 2 1 6 9 -7 4 7 1 ,  P h o n e :  6 1 7 - 7 7 0 - 3 0 0 0 ,  www. n fp a. o r g

T h i s  gu i d e  d e s c r i b e s  c o n s tr u c ti o n ,  p r o te c ti o n ,  an d  o c c u ‐
p an c y fe atu r e s  an d  p r a c ti c e s ,  i n te n d e d  to  r e d u c e  s e c u r i ty

vu l n e r ab i l i ti e s  to  l i fe  a n d  o f p r o p e r ty.

D . 2 . 9 . 3    N F PA 7 3 1 ,  Standard for the Installation of Electronic Prem‐
ises Security Systems,  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 ,  P h o n e :

6 1 7 -7 7 0 -3 0 0 0 ,  www. n fp a. o r g

T h i s  s tan d ar d  c o ve r s  th e  ap p l i c ati o n ,  l o c a ti o n ,  i n s ta l l a ti o n ,
p e r fo r m an c e ,  te s ti n g ,  an d  m ai n te n a n c e  o f p h ys i c al  s e c u r i ty

s ys te m s  an d  th e i r  c o m p o n e n ts .

D . 2 . 1 0    O r g an i c  P e r o x i d e  S a fe ty D i vi s i o n  S o c i e ty o f th e  P l as ti c s
I n d u s tr y,  2 0 2 -9 7 4 -5 2 1 7 ,  www. O P P S D . o r g

T h i s  o r g an i z ati o n  p r o vi d e s  th e  fo l l o wi n g  i n fo r m a ti o n  r e l ati ve
to  o r g an i c  p e r o x i d e s :

( 1 ) I d e n tifc a ti o n  o f th e  h az ar d s  o f o r g an i c  p e r o x i d e s
( 2 ) D i s p o s al  i n fo r m ati o n
( 3 ) Re g u l ati o n s
( 4 ) S afe ty an d  h e al th  i n fo r m a ti o n
( 5 ) S to r a ge  a n d  h an d l i n g  i n fo r m a ti o n
( 6 ) Tr an s p o r tati o n  i n fo r m ati o n

An n e x  E    P ro p e r ti e s  an d  U s e s  o f Am m o n i u m  N i trate  an d  Fi re -
Fi gh ti n g P ro c e d u re s

This annex is not a part of the requirements of this NFPA document
but is included for informational purposes only.

Δ E . 1  P ro p e r ti e s  an d  U s e s  o f Am m o n i u m  N i trate .    Am m o n i u m
n i tr a te  ( AN )  ( N H 4 N O 3 ,  C AS  6 4 8 4 -5 2 -2 )  i s  u s e d ,  h a n d l e d ,  an d

s to r e d  i n  s o l i d  a n d  l i q u i d  fo r m s  i n  va r i o u s  c o n c e n tr a ti o n s  (see
Table E. 1 ).  I t i s  c o m m e rc i a l l y p r o d u c e d  b y r e ac ti n g  n i tr i c  a c i d

wi th  a m m o n i a  a n d  e va p o r ati n g  th e  r e s u l tan t s o l u ti o n  o f AN  to
m a ke  a c o n c e n tr a te d  AN  m e l t,  wh i c h  i s  th e n  s p r ay g r an u l ate d
i n  a p r i l l i n g to we r  o r  p e l l e ti z e d  o r  fake d  b y s o m e  o th e r  m e a n s .

P r i l l -fo r m  AN  i s  u s e d  i n  i n d u s tr i al  ap p l i c ati o n s ,  i n c l u d i n g
e x p l o s i ve s  fo r  m i n i n g,  an d  i n  ag r i c u l tu r al  ap p l i c ati o n s  as  fe r ti l ‐
i z e r.  S o l i d  a n d  l i q u i d  AN  c an  b e  u s e d  u n d i l u te d  o r  i n  m i x tu r e s .

P u r e  AN  i s  s tab l e ;  h o we ve r,  u n d e r  c e r tai n  c o n d i ti o n s ,  AN  c a n
b e c o m e  e x p l o s i ve .  AN  i n  u n d i l u te d  o r  p u r e  fo r m  h as  a  h i gh e r
d e gr e e  o f o ve r al l  h a z a r d  th an  d o e s  AN  m i x e d  o r  b l e n d e d  wi th

m a te r i al s  th at c an  r e d u c e  th e  c o n c e n tr a ti o n .  C o n tam i n a ti o n
m u s t b e  a vo i d e d  s o  th at a n  u n s tab l e ,  u n i n te n ti o n al  m i x tu r e
d o e s  n o t r e s u l t.

M o s t s o l i d ,  l i q u i d ,  a n d  g as e o u s  n i tr ate s  ar e  o x i d i z e r s .  AN  i s
an  o x i d i z e r.  AN  i s  c l a s s e d  as  an  o x i d i z e r  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  ( D O T )  an d  P i p e l i n e  an d  H az ar d o u s
M ate r i a l s  S afe ty Ad m i n i s tr ati o n  ( P H M S A) .  P u r e  AN  m e l ts  an d
m e e ts  th e  d efn i ti o n  o f a n  o x i d i z e r  th at i s  n o t c o m b u s ti b l e  i n

a n d  o f i ts e l f b u t a c c e l e rate s  th e  b u r n i n g o f c o m b u s ti b l e  m ate r i ‐
al s  wi th  wh i c h  i t c o m e s  i n to  c o n ta c t.  T h e  b u r n i n g r ate  o f
te c h n i c a l -g r ad e  AN  p r i l l  fal l s  wi th i n  th e  C l as s  2  o x i d i z e r  c r i te r i a

i n  An n e x  G.  T h e  l o s s  h i s to r y o f AN  a l s o  i n d i c a te s  p o te n ti al  fo r
u n s ta b l e  r e a c ti ve  h az ard  p r o p e r ti e s ,  u n c o n tr o l l e d  d e c o m p o s i ‐
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ti o n ,  a n d / o r  d e to n a ti o n  i f s u b j e c t to  o n e  o r  m o r e  o f th e  fo l l o w‐
i n g  c o n d i ti o n s :

( 1 ) F i r e
( 2 ) H e a ti n g i n  a  c o nfn e d  s p a c e
( 3 ) L o c al i z e d  h e ati n g  p o te n ti al l y l e ad i n g  to  d e ve l o p m e n t o f

h i g h -te m p e r atu r e  ar e a s
( 4 ) E x p o s u r e  to  s tr o n g  s h o c k wave s
( 5 ) C o n ta m i n ati o n  wi th  c o m b u s ti b l e  m a te r i al s ,  i n c o m p ati b l e

i n o r ga n i c  an d  o r ga n i c  s u b s ta n c e s  th at c an  r e s u l t i n  s e n s i ‐
ti vi ty to  e x p l o s i o n  (see 1 1 . 2. 1 6. 1 . 1  for examples)

( 6 ) L o w p H  o r  a c i d i c  c o n d i ti o n s

T h e  r e q u i r e m e n ts  i n  C h a p te r  1 1  ar e  i n te n d e d  to  p r o te c t AN
as  an  o x i d i z e r  wi th  m u l ti p l e  p h ys i c al  h az ar d s  an d  to  p r e ve n t AN
fr o m  e x h i b i ti n g  u n s ta b l e  r e ac ti ve  p h ys i c al  h az ar d  p r o p e r ti e s .
Wi th  c o d e  c o m p l i a n c e  an d  p r o p e r  p r e c au ti o n s  a ga i n s t fr e  an d
e x p l o s i o n ,  AN  c a n  b e  s to r e d  s a fe l y.

T h e  p h ys i c a l  h az ar d s  o f p u r e  AN  ar e :  c ap ab l e  o f d e to n a ti o n
wi th  r e p o r te d  T N T  e q u i val e n c e  b e twe e n  2 5  a n d  4 5  p e r c e n t,
ac c e l e r ate d  b u r n i n g o f c o m b u s ti b l e s ,  a n d  s e l f-s u s tai n i n g
d e c o m p o s i ti o n .  T h e  h e al th  h a z a r d s  o f AN  ar e  to x i c  ga s e o u s
p r o d u c ts  o f d e c o m p o s i ti o n  an d  fr e  o ff-g as e s :  o x yg e n ,  am m o ‐
n i a,  n i tr i c  ac i d ,  a n d  n i tr o u s  o x i d e .

F ac to r s  i nfu e n c i n g  th e  r i s k o f d e to n a ti o n  o f AN  ar e  th e
fo l l o wi n g :

( 1 ) H e a ti n g u n d e r  c o nfn e m e n t p e r m i tti n g h i g h -p r e s s u r e
b u i l d u p

( 2 ) S tr o n g  s h o c ks ,  s u c h  as  th o s e  fr o m  an  e x p l o s i ve

T h e  s e n s i ti vi ty o f AN  to  d e to n ati o n  i n c r e as e s  wi th  c o n tam i ‐
n ati o n  a n d  e l e va te d  te m p e r atu r e s .  T h e  l i ke l i h o o d  o f a n  e x p l o ‐
s i o n  i n  a  typ i c a l  war e h o u s e  fr e  wh e r e  AN  i s  s to r e d  i n c r e a s e s
u n d e r  th e  fo l l o wi n g  c o n d i ti o n s :

( 1 ) I f m o l te n  AN  c a n  a c c u m u l a te  i n  l ar g e  p o o l s
( 2 ) I f th e r e  i s  p o te n ti al  fo r  c o nfn e m e n t o f m o l te n  AN ,  s u c h

a s  i n  d r ai n s ,  p i ts ,  s u m p s ,  s e we r s ,  o r  d e ad  s p a c e s  i n  e q u i p ‐
m e n t

( 3 ) I f th e r e  i s  p o te n ti al  fo r  p h ys i c al  s h o c k o f th e  m o l te n  AN ,
s u c h  a s  h i gh - ve l o c i ty p r o j e c ti l e s  g e n e r ate d  i n  a  fr e

( 4 ) I f th e  AN  i s  o r  b e c o m e s  c o n tam i n a te d  b e fo r e  o r  d u r i n g  a
fr e

( 5 ) I f th e  te m p e r a tu r e  i s  i n  e x c e s s  o f 5 5 4 ° F  ( 2 9 0 ° C )  at atm o s ‐
p h e r i c  p r e s s u r e  an d  ad i ab ati c  c o n d i ti o n s

Al th o u g h  AN  c an  b e  c o n tam i n ate d  b e fo r e  a  fr e ,  i t c an  al s o
b e c o m e  c o n tam i n a te d  d u r i n g a fr e .  P o te n ti a l  s o u r c e s  o f
c o n tam i n a ti o n  fr o m  th e  fr e  c a n  i n c l u d e  c a r b o n  b l ac k ( c r e o ‐
s o te ,  as p h a l t,  an d  s o o t) ,  c h ar c o al  fr o m  c o m b u s ti b l e  m a te r i al s
( wo o d ,  p a p e r,  p a l l e ts ,  o r ga n i c s ,  e tc . ) ,  s p i l l e d  d i e s e l  fu e l ,  o i l s ,
p l a s ti c s ,  p o l ye th yl e n e  ( fr o m  b a gs ,  e tc . ) ,  al u m i n u m ,  an d  c o p p e r.

AN  as  an  o x i d i z e r  c a n  s u p p o r t c o m b u s ti o n  e ve n  i n  th e
ab s e n c e  o f a tm o s p h e r i c  o x yge n ,  s u c h  as  i n  p o o r l y ve n ti l a te d
s tr u c tu r e s .  M o l te n  AN  i s  a p o we r fu l  o x i d i z e r  c a p ab l e  o f i g n i ti n g
s o m e  c o m b u s ti b l e  m ate r i al s  wi th  wh i c h  i t c o m e s  i n  c o n tac t an d
o f r e a c ti n g  e x p l o s i ve l y wi th  o r g an i c  m a te r i al s  an d  fn e l y d i vi d e d
m e tal s .  AN  c an  u n d e r go  s e l f- s u s ta i n i n g  d e c o m p o s i ti o n  wh e n
e x p o s e d  to  e l e vate d  te m p e r atu r e s  i n c l u d i n g  e x p o s u r e  to  fr e .
T h e  r a te  o f s e l f-s u s tai n e d  d e c o m p o s i ti o n  c an  b e  i n c r e as e d  b y
c o n tam i n a ti o n .  C o n tam i n ati o n  b y c a r b o n  b l a c k;  c h ar c o al ;
fn e l y d i vi d e d  m e tal s  ( c o p p e r,  i r o n ,  e tc . ) ;  s u l fu r ;  o r  p o tas h ,
wh i c h  l i b e r a te s  c h l o r i n e  as  i t d e c o m p o s e s ,  c a n  c a ta l yz e  th e
d e c o m p o s i ti o n  m e c h an i s m  i n to  a s e l f-s u s ta i n i n g,  i n te r n al
e x o th e r m i c  r e a c ti o n  th a t wi l l  s p r e a d  wi th i n  a fe r ti l i z e r  p i l e

c r e a ti n g a z o n e  o f d e c o m p o s i ti o n .  T h i s  r e ac ti o n  c a n  c o n ti n u e
a n d  s p r e ad  th r o u g h  th e  e n ti r e  fe r ti l i z e r  m a s s ,  e ve n  afte r  th e

ac tu al  fr e  i s  s u p p r e s s e d .

AN  m e l ts  at ap p r o x i m ate l y 3 3 8 ° F  ( 1 7 0 ° C ) .  Te m p e r a tu r e s
b e twe e n  3 7 4 ° F  ( 1 9 0 ° C )  an d  4 4 6 ° F  ( 2 3 0 ° C )  ar e  c o n s i d e r e d
s u ffc i e n t to  i n i ti a te  s e l f-s u s tai n e d  d e c o m p o s i ti o n  fo r  s o m e

m i x tu r e s  a n d  c o n ta m i n ate d  AN ;  h o we ve r,  s o m e  m i x tu r e s  o f AN
fe r ti l i z e r  c an  u n d e r g o  s e l f-s u s tai n e d  d e c o m p o s i ti o n  at l o we r
te m p e r a tu r e s .  A s e l f-s u s ta i n e d  d e c o m p o s i ti o n  c an n o t b e

c o n tr o l l e d  b y s m o th e r i n g .

Typ i c a l  s o l i d  a n d  l i q u i d  AN  p r o d u c ts  ar e  l i s te d  i n  Ta b l e  E . 1 .

AN  i s  c o m m o n l y b l e n d e d  wi th  o th e r  fe r ti l i z e r  m a te r i al s ,  s u c h
a s  d i am m o n i u m  p h o s p h ate ,  s u l fa te ,  an d  p o tas h .  F e r ti l i z e r s
c o n tai n i n g l e s s  th an  6 0  p e r c e n t AN  a r e  n o t c o ve r e d  b y th i s

c o d e .  F e r ti l i z e r  m ate r i al s  th a t c o n ta i n  AN  ar e  c o m m o n l y d e ‐
s c r i b e d ,  n o t b y th e i r  c h e m i c al  c o m p o s i ti o n ,  b u t b y th e i r  p l a n t
n u tr i e n t ( N -P - K)  val u e s .  F o r  e x am p l e ,  ag r i c u l tu r al -g r ad e  AN

wi l l  a p p e ar  i n  th e  m a r ke t p l a c e  wi th  a gu ar a n te e d  n i tr o g e n
c o n te n t o f 3 4 -0 -0 .  T h i s  m e a n s  th e r e  i s  a  g u a r an te e d  an al ys i s  o f
3 4  p e r c e n t to ta l  n i tr o g e n ,  wi th  0  p e r c e n t p h o s p h a te  an d

0  p e r c e n t p o tas s i u m .  T h e  th e o r e ti c a l  m ax i m u m  n i tr o g e n
c o n te n t o f p u r e  o r  1 0 0  p e r c e n t AN  i s  3 5  p e r c e n t b y we i g h t.  T h e
typ i c a l  n i tr o ge n  c o n te n t o f AN  fe r ti l i z e r s  o ffe r e d  i n  th e  m ar ke t‐

p l a c e  i s  u s u al l y b e twe e n  2 8  an d  3 4  p e r c e n t.  O th e r  n u tr i e n ts
s u c h  as  s u l fate s  o r  p h o s p h ate s ,  ad d e d  h ar d e n i n g  ag e n ts ,  c o a t‐
i n g a ge n ts ,  a n d  r e s i d u al  wate r  m a ke  u p  th e  b al an c e .

I f th e  to tal  avai l ab l e  n i tr o g e n  i n  an  AN –b as e d  fe r ti l i z e r
c o m e s  fr o m  AN ,  th e  p e r c e n ta ge  o f AN  c a n  b e  d e te r m i n e d

th r o u g h  th e  u s e  o f th e  fo l l o wi n g  fo r m u l a:

%
%

 a m m o n i u m  n i tr a te
 to tal  n i tr o g e n  l i s te d  i n  th e  fe r ti l i z

=
ee r( )

0 3 5.

F o r  e x am p l e ,  i f a  fe r ti l i z e r  i s  i n d i c ate d  as  b e i n g  3 0 -0 - 0 ,  th e n
i t c o n ta i n s  ( 3 0 / 0 . 3 5 )  =  8 5 . 7 %  AN .

H o we ve r,  wh e n  s o m e ,  b u t n o t al l ,  o f th e  n i tr o ge n  c o u l d
c o m e  fr o m  o th e r  n i tr o ge n  c o m p o u n d s  i n  th e  m i x tu r e ,  th e

p e rc e n ta ge  o f n i tr o ge n  fo r  e ac h  c o m p o n e n t c o n tai n i n g n i tr o ‐
ge n  i n  th e  fe r ti l i z e r  m i x tu r e  m u s t fr s t b e  d e te r m i n e d .  F o r
e x am p l e ,  a  fe r ti l i z e r  p r o d u c t d e s c r i b e d  as  2 8 -0 -0 - 5 ( S )  h as  a

g u ar an te e d  an a l ys i s  o f 2 8  p e r c e n t to tal  n i tr o ge n ,  0  p e r c e n t
p h o s p h ate ,  0  p e r c e n t p o tas s i u m ,  an d  5  p e r c e n t s u l fu r.  Wh e th e r
th e  n i tr o g e n  i s  d e r i ve d  fr o m  AN  o r  an o th e r  n i tr o ge n  fe r ti l i z e r

s o u r c e ,  i t m u s t b e  d i s c l o s e d  b y th e  m an u fa c tu r e r  to  d e te r m i n e
th e  h az ar d  c l as s ifc ati o n  o f th e  m ate r i a l .  T h i s  typ e  o f i n fo r m a‐
ti o n  i s  u s u a l l y fo u n d  o n  th e  S D S  p r o vi d e d  b y th e  m an u fa c tu r e r

wh e r e  th e  n am e s  o f th e  m a te r i al  i n c l u d e d  i n  th e  m i x tu r e  a l o n g
wi th  th e  c o n c e n tr a ti o n  o f e ac h  m a te r i al  i s  e x p r e s s e d .  I t i s  n o t
u n u s u al  fo r  a r an g e  o f c o n c e n tr ati o n s  to  b e  gi ve n  o n  an  S D S ,

a n d  u s e r s  ar e  c a u ti o n e d  to  a s s u m e  th e  AN  c o n c e n tr ati o n  to  b e
at th e  to p  o f th e  r an g e .

B y u s e  o f E q u ati o n  E . 1 ,  AN  fe r ti l i z e r s  wi th  a n i tr o g e n
c o n te n t o f l e s s  th a n  2 1  p e r c e n t b y we i g h t d e r i ve d  fr o m  AN

( 6 0  p e r c e n t AN )  ar e  n o t r e g u l a te d  b y C h ap te r  1 1  ( e . g . ,
( 2 1 / 0 . 3 5 )  =  6 0 %  AN ) .

F o r  i n te r s tate  s h i p m e n ts ,  th e  U . S .  D O T  c l as s ife s  AN  wi th  n o t
m o r e  th a n  0 . 2  p e r c e n t to ta l  c o m b u s ti b l e  m ate r i al ,  i n c l u d i n g

a n y o r g an i c  s u b s tan c e ,  c a l c u l ate d  a s  c a r b o n  to  th e  e x c l u s i o n  o f

 
[E.1]
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an y o th e r  a d d e d  s u b s ta n c e ,  as  an  o x i d i z e r  D i vi s i o n  5 . 1 .  AN  wi th
m o r e  th an  0 . 2  p e r c e n t c o m b u s ti b l e  s u b s tan c e s ,  i n c l u d i n g an y
o r g an i c  s u b s tan c e  c a l c u l ate d  as  c a r b o n  to  th e  e x c l u s i o n  o f a n y
o th e r  a d d e d  s u b s ta n c e ,  a s  a D i vi s i o n  1 . 1 D  m a te r i al .  AN -b as e d
fe r ti l i z e r s  c a n  b e  c l as s ife d  as  an  o x i d i z e r  D i vi s i o n  5 . 1 ,  o r  i n
s o m e  c a s e s  as  a  D i vi s i o n  9  m a te r i al  ( m i s c e l l an e o u s  h az ar d o u s
m a te r i al ) .  (See U. S.  DOT Transportation Regulations 49 CFR
1 72. 1 01 ,  “Purpose and Use of Hazardous Materials Table. ”)

T h e  r e q u i r e m e n ts  fo r  c l a s s ifc ati o n  o f AN  as  a D i vi s i o n  5 . 1
o x i d i z e r  b y th e  D O T  a r e  d e s c r i b e d  i n  th e  U n i te d  N ati o n s  p u b l i ‐
c a ti o n ,  Recommendations on the Transport of Dangerous Goods,
Model Regulations.  S u c h  o x i d i z i n g m a te r i al s  c a n  yi e l d  o x yg e n
u p o n  d e c o m p o s i ti o n  u n d e r  fr e  c o n d i ti o n s  an d  wi l l ,  th e r e fo r e ,
u n d e r  p r o p e r  c o n d i ti o n s  o f m i x i n g,  vi g o r o u s l y s u p p o r t
c o m b u s ti o n  i f i n vo l ve d  i n  a  fr e  wi th  c o m b u s ti b l e  m ate r i a l s .

AN  i n  h i g h e r  c o n c e n tr ati o n s  i s  c a p ab l e  o f u n d e r g o i n g  d e to ‐
n a ti o n  wi th  ab o u t h al f th e  b l as t e ffe c t o f e x p l o s i ve s ,  i f h e ate d
u n d e r  c o nfn e m e n t th at p e r m i ts  h i g h -p r e s s u r e  b u i l d u p ,  o r  i f
s u b j e c te d  to  s tr o n g s h o c ks ,  s u c h  as  th o s e  fr o m  an  e x p l o s i ve .
T h e  s e n s i ti vi ty o f AN  to  d e to n ati o n  i n c r e as e s  at e l e vate d
te m p e r a tu r e s .  Ad d i ti o n a l  i n fo r m ati o n  o n  th e  e x p l o s i ve  n a tu r e
o f AN ,  i n c l u d i n g  th e  d e gr e e  o f c o nfn e m e n t a l o n g  wi th  th e
e ffe c t o f c e r ta i n  i n e r t d i l u e n ts ,  s u c h  as  c h al k,  l i m e s to n e ,  d o l o ‐
m i te ,  an d  s o  fo r th ,  c an  b e  fo u n d  i n  U . S .  B u r e a u  o f M i n e s
Re p o r t o f I n ve s ti g ati o n s  4 9 9 4 ,  Investigations on the Explosibility of
Ammonium Nitrate.

I n d u s tr i al  u s e  o f AN  e x te n d s  to  u s e  as  a n  i n g r e d i e n t i n  b l as t‐
i n g  ag e n ts .  Wh e n  a  c ar b o n ac e o u s  o r  o r g an i c  s u b s tan c e  s u c h  a s
fu e l  ( o r  d i e s e l )  o i l ,  n u t h u l l s ,  o r  c a r b o n  b l a c k i s  a d d e d  an d
m i x e d  i n  wi th  AN ,  th e  m i x tu r e  c o u l d  b e c o m e  a b l as ti n g  a ge n t.
A b l a s ti n g ag e n t a s  d efn e d  b y N F PA 4 9 5  i s  a m ate r i al  o r
m i x tu r e  th a t m e e ts  th e  r e q u i r e m e n ts  o f th e  D O T  Hazardous
Material Regulations,  a s  s e t fo r th  i n  4 9  C F R 1 7 3 . 5 6 ,  “ N e w E x p l o ‐
s i ve s  — D efn i ti o n  an d  P r o c e d u r e s  fo r  C l as s ifc ati o n  an d
Ap p r o va l , ”  4 9  C F R 1 7 3 . 5 7 ,  “ Ac c e p tan c e  C r i te r i a fo r  N e w E x p l o ‐
s i ve s , ”  a n d  4 9  C F R 1 7 3 . 5 8 ,  “ As s i g n m e n t o f C l as s  an d  D i vi s i o n
fo r  N e w E x p l o s i ve s , ”  E x p l o s i ve  1 . 5 D .

Te s t d ata o n  AN  ar e  i n c l u d e d  i n  th e  U . S .  B u r e au  o f M i n e s
Re p o r t o f I n ve s ti g ati o n s  6 7 4 6 ,  Sympathetic Detonation of Ammo‐
nium Nitrate and Ammonium Nitrate Fuel Oil;  Re p o r t o f I n ve s ti g a‐
ti o n s  6 9 0 3 ,  Further Studies on Sympathetic Detonation;  a n d  Re p o r t
o f I n ve s ti ga ti o n s  6 7 7 3 ,  Explosion Hazards of Ammonium Nitrate
Under Fire Exposure.  O n  th e  b as i s  o f th e s e  r e p o r ts ,  a tab l e  o f
re c o m m e n d e d  s e p a r ati o n  d i s tan c e s  o f AN  a n d  b l as ti n g  ag e n ts
fr o m  e x p l o s i ve s  o r  b l a s ti n g ag e n ts  h a s  b e e n  d e ve l o p e d  [see Table
9. 4. 2. 2(b) of NFPA 495].  H o we ve r,  th e  ta b l e  i s  o n l y val i d  fo r  AN
an d  AN - b a s e d  m a te r i al s  th a t ar e  N O T  D O T  H a z a r d  C l a s s  1
s e n s i ti ve .  T h e  tab l e  i s  o n l y a p p l i c a b l e  to  m ate r i al s  th at s h o w
p o s i ti ve  r e s u l ts  i n  th e  U N  Te s t S e r i e s  1  s e n s i ti vi ty an d  th e r m al
s tab i l i ty te s ts  a n d  n e ga ti ve  r e s u l ts  i n  th e  U N  Te s t S e r i e s  2  g ap
te s ts .  P r o d u c ts  th at s h o w p o s i ti ve  r e s u l ts  wh e n  te s te d  i n  th e  U N
Te s t S e r i e s  1  an d  2  te s ts  c o u l d  p o te n ti al l y b e  c l a s s ife d  as  h avi n g
a m a s s  e x p l o s i o n  h az ar d .  N F PA 4 9 5  r e q u i r e s  th a t H az ar d
C l a s s  1  m a te r i al s  b e  s to 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  fo r  h i gh  e x p l o s i ve s  ( D i vi s i o n  1 . 1 )  u n d e r  th e  q u an ti ty-
d i s tan c e  r e q u i r e m e n ts  o f S L P  2 ,  “ Am e r i c an  Tab l e  o f D i s ta n c e s
( AT D ) , ”  d e ve l o p e d  b y th e  I n s ti tu te  o f M ake r s  o f E x p l o s i ve s
( I M E )  a n d  p u b l i s h e d  i n  N F PA 4 9 5 .

T h e  m ax i m u m  q u an ti ti e s  o f m ate r i a l  i n d i c ate d  b y th e  AT D
ar e  l i m i te d  to  q u an ti ti e s  l e s s  th a n  wh at m i gh t b e  fo u n d  o n  s i te s
wh e r e  l ar g e  am o u n ts  o f AN  o r  AN  m i x tu r e s  m i gh t b e  fo u n d .
T h e  D e p ar tm e n t o f D e fe n s e  E x p l o s i ve s  S a fe ty B o ar d

( D O D E S B )  c u r r e n tl y u s e s  s o ftwar e  c al l e d  S AF E R al o n g  wi th
ta b l e s  o f d i s ta n c e  m e th o d s  to  as s e s s  D O D  p o te n ti a l  e x p l o s i ve s

s i te s .  T h e  I M E ,  i n  c o l l ab o r ati o n  wi th  th e  D O D E S B ,  AP T
Re s e ar c h ,  a n d  C an ad i a n  an d  U . S .  r e gu l ato r y a ge n c i e s ,  h a s

d e ve l o p e d  a s o ftwar e  c al l e d  I M E S AF R.  T h e  s o ftwa r e  i n c o r p o ‐
r a te s  r i s k-b a s e d  m e th o d o l o gy to  a d d r e s s  th e  i m p ac t o f s i ti n g  fo r
e x p l o s i ve s  an d  e x p l o s i ve  o p e r a ti o n s .  P r o vi s i o n s  fo r  AN  ar e

i n c l u d e d  u s i n g a n  a p p r o a c h  a n d  d i s ta n c e s  b as e d  o n  T N T  e q u i v‐
al e n c y.

Wh i l e  b l as ti n g  ag e n ts  s h o u l d  n o t b e  c o n fu s e d  wi th  fe r ti l i z e r
p r o d u c ts ,  e x tr e m e  c a r e  s h o u l d  b e  take n  to  e n s u r e  th a t s to r e d

AN  d o e s  n o t b e c o m e  s e n s i ti z e d  b y i n ti m a te  m i x i n g wi th  c a r b o ‐
n ac e o u s ,  o r g an i c ,  o r  c o m b u s ti b l e  m ate r i a l .

E . 2  S u gge s te d  Fi re - Fi gh ti n g P ro c e d ure .    P r e -i n c i d e n t p l a n n i n g
b y th e  fr e  d e p a r tm e n t an d / o r  e m e r g e n c y m a n ag e m e n t o ff‐

c i al s  s h o u l d  b e  d e ve l o p e d  fo r  e ve r y AN  s to r ag e  fa c i l i ty an d
i n c l u d e  wh e n  to  e vac u a te .  T h e  p r e -i n c i d e n t p l an n i n g  an d
e m e r g e n c y r e s p o n s e  s h o u l d  a c c o u n t fo r  to x i c  AN  ga s e o u s

p r o d u c ts  o f d e c o m p o s i ti o n ,  fr e  e ffu e n ts ,  an d  p o te n ti a l  fo r
e x p l o s i o n s .  P r e - i n c i d e n t p l an s  s h o u l d  ac c o u n t fo r  e m i s s i o n  o f
to x i c  g as e s  fr o m  fr e s  i n vo l vi n g  AN  a n d  p l u m e  tr ave l  d e p e n d ‐

i n g o n  wi n d  d i r e c ti o n .

O n l y i n c i p i e n t fr e s  i n  an  a r e a wh e r e  AN  i s  s to r e d  o r  i n  ve h i ‐
c l e s  tr a n s p o r ti n g AN  s h o u l d  b e  a ttac ke d  u s i n g  m an u a l  fr e -
e x ti n g u i s h i n g m e th o d s  (fr e  e x ti n g u i s h e r s ,  h o s e  s tr e a m s ,  e tc . )

th at r e q u i r e  a  h u m a n  o p e r ato r.  F i r e  fg h te r s ,  e m e r g e n c y
r e s p o n d e r s ,  an d / o r  fa c i l i ty p e r s o n n e l  s h o u l d  wi th d r aw to  a  s afe
d i s tan c e  an d  al l o w a s tr u c tu r e  o r  ve h i c l e  to  b u r n  to  c o m p l e ti o n

i f a fr e  i n  an  ar e a wh e r e  AN  i s  s to r e d  o r  i n  ve h i c l e s  tr a n s p o r t‐
i n g  AN  p r o g r e s s e s  b e yo n d  th e  i n c i p i e n t s ta ge  o r  s h o u l d  a fr e
b r e a k o u t i n  an  a r e a wh e r e  AN  i s  s to r e d ,  o r  i n  a ve h i c l e  tr an s ‐

p o r ti n g AN .  Wh e n  e vac u a ti o n  i s  d e e m e d  n e c e s s ar y,  fr e -fg h ti n g
p e r s o n n e l  s h o u l d  i m m e d i ate l y e va c u ate  th e  ar e a  wi th i n  1  m i l e

( 1 6 0 9  m )  ( o r  as  d e te r m i n e d  b y th e  E m e r ge n c y Ac ti o n  P l a n )  i n
al l  d i r e c ti o n s .

Wate r  i s  th e  o n l y s a ti s fa c to r y e x ti n g u i s h i n g m a te r i al  fo r  fr e s
i n vo l vi n g AN .  I t i s  i m p o r ta n t th at th e  m as s  b e  ke p t c o o l  a n d  th e

b u r n i n g  b e  p r o m p tl y e x ti n g u i s h e d .  L ar g e  vo l u m e s  o f wate r
s h o u l d  b e  a p p l i e d  as  q u i c kl y a s  p o s s i b l e .  T h i s  i s  b e s t ac c o m ‐
p l i s h e d  b y a u to m a ti c  fr e -e x ti n gu i s h i n g  s ys te m s  an d  n o t th e  u s e

o f m an u a l  s u p p r e s s i o n  m e a n s  (fr e  h o s e s ,  m a s te r  s tr e a m s ,  e tc . )
th at r e q u i r e  fr e  fgh te r  ac ti o n s .  N o r m al l y,  ve n ti l ati o n  a n d  th e
a p p l i c a ti o n  o f wa te r,  i n c l u d i n g au to m ati c  s p r i n kl e r s ,  c an

q u i c kl y d e s e n s i ti z e  a n d  s tab i l i z e  th e  h o t AN  m ate r i a l .  F i r e wate r
s h o u l d  b e  c o n ta i n e d  a n d  p r e ve n te d  fr o m  l e a vi n g th e  s i te  an d
e n te r i n g  s tr e a m s ,  l a ke s ,  an d  r i ve r s .

Afte r  e x ti n g u i s h m e n t o f th e  fr e ,  th e  l o o s e  an d  c o n ta m i n a‐
te d  u n s al vag e ab l e  AN  s h o u l d  b e  d i s p o s e d  o f ac c o r d i n g to

fe d e r a l ,  s ta te ,  a n d  l o c al  e n vi r o n m e n tal  ag e n c i e s ’  ac c e p tab l e
p r ac ti c e s  o r  r e gu l a ti o n s .  An y r e s i d u e  th at c a n n o t b e  r e m o ve d
b y s we e p i n g  s h o u l d  b e  was h e d  a way;  c o n ta m i n ate d  wate r  fr o m
fu s h i n g m u s t b e  d i s p o s e d  o f.  F l u s h i n g an d  s c r u b b i n g  o f a l l

ar e as  s h o u l d  b e  ve r y th o r o u g h  to  e n s u r e  th e  d i s s o l vi n g o f a l l
r e s i d u e .  We t e m p ty b ag s  s h o u l d  b e  r e m o ve d ,  an d  d i s p o s e d  o f i n
ac c o r d an c e  wi th  fe d e r al ,  s tate ,  a n d  l o c al  r e g u l ati o n s .

Re m e d i ati o n  o f a  s i te  i n vo l vi n g AN  s h o u l d  b e  c o n d u c te d  b y
s o m e o n e  tr a i n e d  o n  th e  h az ar d s  o f AN  a n d  a  H AZ M AT  te c h n i ‐

c i an –l e ve l  r e s p o n d e r  o r  q u al ife d  th i r d -p ar ty r e s p o n d e r.  An y
c o n tam i n a te d  m ate r i al  s h o u l d  b e  p r o p e r l y d i s p o s e d  o f b y d i l u ‐

ti o n .  An y wo o d  e x p o s e d  to  AN  s h o u l d  b e  p r o p e r l y d i s p o s e d .
An y p o r o u s  m a te r i al  s h o u l d  b e  tr e a te d  wi th  s p e c i a l  c a r e
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b e c a u s e  o f th e  p o te n ti al  to  r e - i g n i te  afte r  th e  m ate r i a l  h a s
d r i e d .  M e tal  s u r fa c e s  i f i n  c o n tac t wi th  th e  r e s i d u e s  o f AN
s h o u l d  b e  th o r o u g h l y c l e an e d  wi th  wate r  to  p r e ve n t c o r r o s i o n .

E . 3  Am m o n i um  N i trate  Re s o u rc e s .    Re fe r e n c e s  th at d i s c u s s
th e  p r o d u c ti o n  o f AN  i n c l u d e  Nitric Acid and Fertilizer Nitrates
an d  The Fertilizer Manual.

Gu i d an c e  fo r  s to r ag e  c an  b e  fo u n d  i n  th e  fo l l o wi n g r e fe r e n ‐
c e s :

( 1 ) E PA 5 5 0 - F -1 5 -0 0 1 ,  Chemical Advisory: Safe Storage,  Handling,
and Management of Solid Ammonium Nitrate Prills,  U . S .  E n vi ‐

r o n m e n tal  P r o te c ti o n  Ag e n c y ( E PA) ,  O c c u p a ti o n al  S a fe ty
a n d  H e al th  Ad m i n i s tr ati o n  ( O S H A) ,  an d  B u r e a u  o f Al c o ‐

h o l ,  To b ac c o ,  F i r e ar m s ,  a n d  E x p l o s i ve s  ( AT F ) ,  J u n e  2 0 1 5 .
( 2 ) “ Gu i d an c e  fo r  th e  S to r a ge ,  H an d l i n g an d  Tr a n s p o r ta ti o n

o f S o l i d  M i n e r al  F e r ti l i s e r s , ”  E u r o p e an  F e r ti l i z e r s  M an u ‐
fac tu r e r s ’  As s o c i a ti o n ,  2 0 0 7 .  www. fe r ti l i z e r s e u r o p e . c o m .

( 3 ) H S E  I N D G2 3 0 ,  “ S to r i n g  a n d  H an d l i n g  Am m o n i u m
N i tr a te , ”  H e al th  an d  S a fe ty E x e c u ti ve ,  1 9 9 6 .  h ttp : / /

www. h s e . g o v. u k/ e x p l o s i ve s / a m m o n i u m .

Te s t d ata o n  AN  i s  i n c l u d e d  i n  th e  fo l l o wi n g r e fe r e n c e s :

( 1 ) O x l e y,  J . ,  J .  S m i th ,  E .  Ro ge r s ,  an d  M .  Yu .  “ Am m o n i u m
n i tr ate :  th e r m a l  s tab i l i ty an d  e x p l o s i vi ty m o d ife r s . ”  Ther‐
mochimica Acta 3 8 4  ( 2 0 0 2 ) :  2 3 –4 5 .

( 2 ) Re p o r t o f I n ve s ti ga ti o n s  6 9 0 3 ,  Further Studies on Sympa‐
thetic Detonation,  U . S .  B u r e au  o f M i n e s ,  1 9 6 6 .

( 3 ) Re p o r t o f I n ve s ti g ati o n s  6 7 7 3 ,  Explosion Hazards of Ammo‐
nium Nitrate Under Fire Exposure,  U . S .  B u r e a u  o f M i n e s ,

1 9 6 6 .
( 4 ) Re p o r t o f I n ve s ti g ati o n s  6 7 4 6 ,  Sympathetic Detonation of

Ammonium Nitrate and Ammonium Nitrate Fuel Oil,  U . S .
B u r e au  o f M i n e s ,  1 9 6 6 .

I n fo r m a ti o n  o n  s afe ty an d  s e c u r i ty fo r  AN  c a n  b e  fo u n d  i n
“ S a fe ty an d  S e c u r i ty Gu i d e l i n e s  fo r  Am m o n i u m  N i tr ate , ”  I n te r ‐
n a ti o n al  As s o c i ati o n  o f F i r e  C h i e fs  As s o c i ati o n  ( I AF C ) ;  I n s ti tu te
o f M a ke r s  o f E x p l o s i ve s  ( I M E ) ;  a n d  N a ti o n a l  S to n e ,  S an d ,  an d

Gr ave l  As s o c i ati o n  ( N S S GA) ,  D e c e m b e r  2 0 1 3 .  h ttp s : / /
www. o s h a . g o v/ c h e m i c al e x e c u ti ve o r d e r / a n _gu i d e l i n e s _I AF C -
I M E -N S S G A- I S E E . p d f.

An n e x  F   Typ i c al  O rgan i c  P e ro x i d e  Fo r m u l ati o n s

This annex is not a part of the requirements of this NFPA document
but is included for informational purposes only.

F. 1  G e n e ral .    T h e  as s i g n m e n t o f th e  o r ga n i c  p e r o x i d e  fo r m u ‐
l ati o n  c l as s ifc a ti o n s  s h o wn  i n  th e  ta b l e s  i n  th i s  a n n e x  ar e  b as e d
o n  th e  c o n ta i n e r  s i z e s  s h o wn .  A c h an g e  i n  th e  c o n tai n e r  s i z e

c o u l d  affe c t th e  c l as s ifc ati o n .  T h e  i n fo r m a ti o n  i n  th i s  an n e x
was  c o l l e c te d  fr o m  th e  O r g an i c  P e r o x i d e s  P r o d u c e r s  ( P l as ti c s
I n d u s tr y As s o c i a ti o n  — O r g an i c  P e r o x i d e  P r o d u c e r s  S a fe ty

D i vi s i o n ) .  T h e  m o s t c u r r e n t ve r s i o n  o f th e  i n fo r m a ti o n  c a n  b e
fo u n d  a t p l as ti c s i n d u s tr y. o r g/ o p p s d .

F o r  an  al p h ab e ti c al  l i s ti n g  o f typ i c al  o r ga n i c  p e r o x i d e  fo r m u ‐
l ati o n s ,  s e e  Tab l e  F. 1 .

F. 2  C l as s  I  Fo r m u l ati o n s .

F. 2 . 1  Fi re  H az ard  C h arac te ri s ti c s .    C l as s  I  fo r m u l ati o n s  p r e s e n t
a d efa gr a ti o n  h a z a r d  th r o u g h  e as i l y i n i ti a te d ,  r ap i d  e x p l o s i ve
d e c o m p o s i ti o n .  L a r ge - s c a l e  b u r n  r ate s  g r e ate r  th an  o r  e q u al  to

6 6 1  l b / m i n ( 3 0 0  kg / m i n )  c an  b e  e x p e c te d .  C l as s  I  i n c l u d e s
s o m e  fo r m u l ati o n s  th at ar e  r e l a ti ve l y s afe  o n l y u n d e r  c l o s e l y
c o n tr o l l e d  te m p e r a tu r e s .  B o th  e x c e s s i ve l y h i g h  a n d  e x c e s s i ve l y

l o w te m p e r atu r e s  c an  i n c r e as e  th e  p o te n ti al  fo r  s e ve r e  e x p l o ‐
s i ve  d e c o m p o s i ti o n  an d / o r  r ap i d  b u r n i n g.

F. 2 . 2  Fi re - Fi gh ti n g I n fo r m ati o n .    T h e  i m m e d i ate  ar e a  s h o u l d
b e  e va c u ate d  a n d  th e  fr e  s h o u l d  b e  fo u g h t fr o m  a r e m o te  l o c a‐
ti o n .  S o m e  d a m ag e  to  s tr u c tu r e s  fr o m  o ve r p r e s s u r e  c an  b e

e x p e c te d  s h o u l d  a d efag r ati o n  o c c u r.

F. 2 . 3  Typ i c al  C l as s  I  Fo r m ul ati o n s .    S e e  Ta b l e  F. 2 . 3 .

Tab l e  E . 1  Typ i c al  S o l i d  an d  L i q u i d  AN  P ro d u c ts

C o m p o s i ti o n
C o m m o n

D e s c ri p ti o n AN  c o n te n t
Typ i c al  N i tro ge n

( N )  C o n te n t

C o m b u s ti b l e
M ate ri al

( m ax i m u m )
U N  N o .

( D i vi s i o n )

AN  ( h i g h -d e n s i ty p r i l l ) F e r ti l i z e r  g r ad e >  9 9 % 3 4 % 0 . 2 0 % 1 9 4 2  ( 5 . 1 )
AN  ( l o w- d e n s i ty p r i l l ) I n d u s tr i al  gr a d e >  9 9 % 3 4 % 0 . 2 0 % 1 9 4 2  ( 5 . 1 )
AN -b a s e d  N P K c a p ab l e  o f 

S S D  ( n o te  1 )
C o m p o u n d  

fe r ti l i z e r s
4 5 –7 0 % 1 6 –2 5 % 0 . 4 0 % 2 0 7 1  ( 9 )

AN -b a s e d  N P K c a p ab l e  o f 
S S D  ( n o te  1 )

C o m p o u n d  
fe r ti l i z e r s

0 –4 5 % <  1 6 % u n r e s tr i c te d 2 0 7 1 ( 9 )

AN -b a s e d  N P K n o t c a p a b l e  
o f S S D

C o m p o u n d  
fe r ti l i z e r s

4 5 –7 0 % 1 6 –2 5 % 0 . 4 0 % 1 9 4 2  ( 5 . 1 )

AN -b a s e d  N P K n o t c a p a b l e  
o f S S D

C o m p o u n d  
fe r ti l i z e r s

0 –4 5 % <  1 6 % u n r e s tr i c te d N / A

AN  l i q u i d  – h o t 
c o n c e n tr ate d  s o l u ti o n

≥  8 0 % ≥ 2 8 % N / A 2 4 2 6  ( 5 . 1 )

AN  l i q u i d < 8 0 % < 2 8 % N / A N / A

N o te s :
( 1 )  S o m e  c o m p o u n d  ( N P K o r  N K)  fe r ti l i z e r s  c a n  e x h i b i t th e  s e l f-s u s ta i n i n g  d e c o m p o s i ti o n  ( S S D )  p r o p e r ty b y th e  U N  Tr o u g h  Te s t S . 1 .  Wh e r e  n o t
c a p a b l e  o f S S D ,  th e  o x i d i z i n g  c l a s s ifc ati o n  ( i . e . ,  D i vi s i o n  5 . 1 )  m i g h t ta ke  p r e c e d e n c e .
( 2 )  N = N i tro g e n ,  P = P h o s p h o r u s ,  K= P o ta s s i u m ,  N / A= N o t Ap p l i c a b l e .
( 3 )  U . S .  D e p a r tm e n t o f Tr a n s p o r ta ti o n  4 9  C F R 1 7 2 . 1 0 1  u s e s  th e  U N  i d e n tifc a ti o n  m e th o d s .



H AZ ARD O U S  M AT E RI AL S  C O D E4 0 0 - 1 8 0

2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  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  F. 1  O rgan i c  P e ro x i d e  Fo r m u l ati o n s

O rgan i c  P e ro x i d e  Fo r m u l ati o n
C AS

N u m b e r C o n c e n trati o n D i l u e n tc Wate r

Re c o m m e n d e d
M ax i m u m

Te m p e ratu re s a  

H az ard  I d e n tifc ati o n

N FPA 7 0 4  Rati n gs b

S to rage
C l as s

M ax .  Q u an ti ty
p e r C o n tai n e r

S u b s i d i ar y
Ri s ks

an d
Re m arks d

C o n tro l
E m e r-

ge n c y  

H e al th Fl am m ab i l i ty I n s tab i l i ty° C / ° F ° C / ° F  

AC E T YL  AC E T O N E  P E RO X I D E 3 7 1 8 7 -2 2 -7 ≤  4 2 A ≥  4 8 ≥ 8 2 1 3 I I I 1 6  g al  ( 6 0  L ) 2
AC E T YL  AC E T O N E  P E RO X I D E 3 7 1 8 7 -2 2 -7 ≤  3 2  as  a p as te 2 N E 3 I I I 1 1 0  l b  ( 5 0  kg ) 2 0
AC E T YL

C YC L O H E X AN E S U L P H O N YL
P E RO X I D E

3 1 7 9 -5 6 -4 ≤  8 2 ≥  1 2 − 1 0 / 1 4 0 / 3 2 3 N E 4 I 5 5  l b  ( 2 5  kg ) * * 3

AC E T YL
C YC L O H E X AN E S U L P H O N YL
P E RO X I D E

3 1 7 9 -5 6 -4 ≤  3 2 B  ≥  6 8 − 1 / 1 4 0 / 3 2 3 4 3 I I I 1 6  g al  ( 6 0  L )

t-AM YL  H YD RO P E RO X I D E 3 4 2 5 -6 1 -4 ≤  8 8 A ≥  6 ≥  6 3 2 2 I I A 6 0  g al  ( 2 2 5  L )
t-AM YL  P E RO X YAC E TAT E 6 9 0 -8 3 -5 ≤  6 2 A ≥  3 8 3 2 3 I I A 1 6  g al  ( 6 0  L )
t-AM YL  P E RO X YB E N Z O AT E 4 5 1 1 -3 9 -1 ≤  1 0 0 2 2 3 I I A 1 6  g al  ( 6 0  L )
t-AM YL

P E RO X Y-2 -E T H YL H E X AN O AT E
6 8 6 -3 1 -7 ≤  1 0 0 2 0 / 6 8 2 5 / 7 7 2 2 3 I I A 1 6  g al  ( 6 0  L )

t-AM YL  P E RO X Y-2 -E T H YL H E X YL
C ARB O N AT E

7 0 8 3 3 -4 0 -8 ≤  1 0 0 1 2 3 I I A 1 6  g al  ( 6 0  L )

t-AM YL  P E RO X Y I S O P RO P YL
C ARB O N AT E

2 3 7 2 -2 2 -7 ≤ 7 7 A ≥  2 3 N E 2 3 I 1 6  g al  ( 6 0  L ) * *

t-AM YL  P E RO X YN E O D E C AN O AT E 6 8 2 9 9 -1 6 -1 ≤  7 7 B  ≥  2 3 0 / 3 2 1 0 / 5 0 1 2 3 I I A 1 6  g al  ( 6 0  L )
t-AM YL  P E RO X YN E O D E C AN O AT E 6 8 2 9 9 -1 6 -1 ≤  4 7 A ≥  5 3 0 / 3 2 1 0 / 5 0 1 2 1 I I I I B C  tan k
t-AM YL  P E RO X YP I VAL AT E 2 9 2 4 0 -1 7 -3 ≤  7 7 B  ≥  2 3 1 0 / 5 0 1 5 / 5 9 2 2 3 I I A 1 6  g al  ( 6 0  L )
t-AM YL P E RO X Y-3 , 5 , 5 -

T RI M E T H YL H E X AN O AT E
6 8 8 6 0 -5 4 -8 ≤  1 0 0 2 2 4 I 1 6  g al  ( 6 0  L )

t-B U T YL  C U M YL  P E RO X I D E 3 4 5 7 -6 1 -2 >  4 2  – 1 0 0 2 2 2 I I I 6 0  g al  ( 2 2 5  L )
t-B U T YL  C U M YL  P E RO X I D E 3 4 5 7 -6 1 -2 ≤  5 2 I n e r t s o l i d

≥  4 8
2 N E 2 I I I 4 4 0  l b

( 2 0 0  kg )
n-B U T YL -4 , 4 -D I -(t-B U T YL P E RO X Y)

VAL E RAT E
9 9 5 -3 3 -5 >  5 2  – 1 0 0 1 2 3 I I A 1 6  g al  ( 6 0  L ) * *

n-B U T YL -4 , 4 -D I -(t-B U T YL P E RO X Y)
VAL E RAT E

9 9 5 -3 3 -5 ≤  5 2 I n e r t s o l i d
≥  4 8

1 N E 2 I I I 4 4 0  l b
( 2 0 0  kg )

t-B U T YL  H YD RO P E RO X I D E e 7 5 -9 1 -2 > 7 9  – 9 0 ≥  1 0 3 3 3 I 1 6  g al  ( 6 0  L ) * * 1 3
t-B U T YL  H YD RO P E RO X I D E 7 5 -9 1 -2 ≤  8 0 A ≥  2 0 3 N E 3 I I A 1 6  g al  ( 6 0  L ) 4 ,  1 3
t-B U T YL  H YD RO P E RO X I D E e 7 5 -9 1 -2 ≤  7 9 >  1 4 3 N E 2 I I B 6 0  g al  ( 2 2 5  L ) 1 3 ,  2 3
t-B U T YL  H YD RO P E RO X I D E e 7 5 -9 1 -2 ≤  7 2 ≥  2 8 3 2 1 I I I I B C  tan k/

tan k tr u c k
1 3 ,  3 2

t-B U T YL  H YD RO P E RO X I D E
+ D I -t-B U T YL P E RO X I D E

7 5 -9 1 -2 <  8 2  +  > 9 ≥  7 3 4 3 I 1 6  g al  ( 6 0  L ) * * 1 3

t-B U T YL  M O N O P E RO X YM AL E AT E 1 9 3 1 -6 2 -0 >  5 2  – 1 0 0 3 2 4 I 5 5  l b  ( 2 5 )  kg * * 3
t-B U T YL  M O N O P E RO X YM AL E AT E 1 9 3 1 -6 2 -0 ≤  5 2 A ≥  4 8 3 N E 3 I I B 1 6  g al  ( 6 0  L ) * *
t-B U T YL  M O N O P E RO X YM AL E AT E 1 9 3 1 -6 2 -0 ≤  5 2 I n e r t s o l i d

≥  4 8
3 N E 2 I I B 4 4 0  l b

( 2 0 0  kg )
t-B U T YL  M O N O P E RO X YM AL E AT E 1 9 3 1 -6 2 -0 ≤  5 2  as  a p as te 3 2 2 I I B 4 4 0  l b

( 2 0 0  kg )
t-B U T YL  P E RO X YAC E TAT E 1 0 7 -7 1 -1 >  5 2  – 7 7 A ≥  2 3 2 2 4 I 8  g al  ( 3 0  L ) * * 3
t-B U T YL  P E RO X YAC E TAT E 1 0 7 -7 1 -1 >  3 2  – 5 2 A ≥  4 8 2 2 3 I I A 1 6  g al  ( 6 0  L ) * *
t-B U T YL  P E RO X YAC E TAT E 1 0 7 -7 1 -1 ≤  3 2 B  ≥  6 8 2 2 1 I I I I B C  tan k
t-B U T YL  P E RO X YB E N Z O AT E 6 1 4 -4 5 -9 >  7 7  – 1 0 0 2 1 3 I I A 1 6  g al  ( 6 0  L ) * *
t-B U T YL  P E RO X YB E N Z O AT E 6 1 4 -4 5 -9 >  5 2  – 7 7 A ≥  2 3 2 2 3 I I A 1 6  g al  ( 6 0  L )
t-B U T YL  P E RO X YB E N Z O AT E 6 1 4 -4 5 -9 ≤  5 2 I n e r t s o l i d

≥  4 8
2 N E 3 I I B 1 1 0  l b  ( 5 0  kg )

t-B U T YL  P E RO X YB U T YL  
F U M ARAT E

≤  5 2 A ≥  4 8 N E N E 3 I I B 1 6  g al  ( 6 0  L )

t-B U T YL  P E RO X YC RO T O N AT E 2 3 4 7 4 -9 1 -1 ≤  7 7 A ≥  2 3 2 2 3 I I A 1 6  g al  ( 6 0  L )
t-B U T YL  

P E RO X YD I E T H YL AC E TAT E
2 5 5 0 -3 3 -6 ≤  1 0 0 2 0 / 6 8 2 5 / 7 7 3 2 3 I I A 1 6  g al  ( 6 0  L ) * *

t-B U T YL
P E RO X Y-2 -E T H YL H E X AN O AT E

3 0 0 6 -8 2 -4 >  5 2  – 1 0 0 2 0 / 6 8 2 5 / 7 7 1 2 3 I I A 1 6  g al  ( 6 0  L ) * *

t-B U T YL
P E RO X Y-2 -E T H YL H E X AN O AT E

3 0 0 6 -8 2 -4 >  3 2  – 5 2 B  ≥  4 8 3 0 / 8 6 3 5 / 9 5 1 2 2 I I I 6 0  g al  ( 2 2 5  L )

t-B U T YL
P E RO X Y-2 -E T H YL H E X AN O AT E

3 0 0 6 -8 2 -4 ≤  5 2 I n e r t s o l i d
≥  4 8

2 0 / 6 8 2 5 / 7 7 1 N E 2 I I B 4 4 0  l b
( 2 0 0  kg )

t-B U T YL
P E RO X Y-2 -E T H YL H E X AN O AT E

3 0 0 6 -8 2 -4 ≤  3 2 B  ≥  6 8 4 0 / 1 0 4 4 5 / 1 1 3 1 2 1 I I I I B C  tan k

t-B U T YL
P E RO X Y-2 -E T H YL H E X AN O AT E  
+  2 , 2 -D I -(t-B U T YL P E RO X Y)
B U TAN E

3 0 0 6 -8 2 -4  an d  
2 1 6 7 -2 3 -9

≤  1 2  +  ≤  1 4 A ≥  1 4 ;  I n e r t 
s o l i d  ≥  6 0

1 N E 3 I I I 1 1 0  l b
( 5 0  kg )

t-B U T YL
P E RO X Y-2 -E T H YL H E X AN O AT E  
+
2 , 2 -D I -(t-B U T YL P E RO X Y)
B U TAN E

3 0 0 6 -8 2 -4  an d  
2 1 6 7 -2 3 -9

≤  3 1  +  ≤  3 6 B  ≥  3 3 3 5 / 9 5 4 0 / 1 0 4 1 N E 3 I I A 1 6  g al  ( 6 0  L )

t-B U T YL  P E RO X Y-2 -E T H YL H E X YL
C ARB O N AT E

3 4 4 4 3 -1 2 -4 ≤  1 0 0 1 1 3 I I A 1 6  g al  ( 6 0  L )

t-B U T YL  P E RO X YI S O B U T YRAT E 1 0 9 -1 3 -7 >  5 2 – 7 7 B  ≥  2 3 1 5 / 5 9 2 0 / 6 8 1 2 4 I 8  g al  ( 3 0  L ) * * 3
t-B U T YL  P E RO X YI S O B U T YRAT E 1 0 9 -1 3 -7 ≤  5 2 B  ≥  4 8 1 5 / 5 9 2 0 / 6 8 1 3 3 I I B 1 6  g al  ( 6 0  L )
t-B U T YL P E RO X Y

I S O P RO P YL C ARB O N AT E
2 3 7 2 -2 1 -6 ≤  7 7 A ≥  2 3 2 2 3 I I B 1 6  g al  ( 6 0  L ) * *

1 -( 2 -t-B U T YL P E RO X Y
I S O P RO P YL ) -3 -I S O P RO P E N YL
B E N Z E N E

9 6 3 1 9 -5 5 -0 ≤  7 7 A ≥  2 3 N E N E 3 I I A 1 6  g al  ( 6 0  L )

(continues)



AN N E X  F 4 0 0 - 1 8 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  an d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

Tab l e  F. 1   Continued

O rgan i c  P e ro x i d e  Fo r m u l ati o n
C AS

N u m b e r C o n c e n trati o n D i l u e n tc Wate r

Re c o m m e n d e d
M ax i m u m

Te m p e ratu re s a  

H az ard  I d e n tifc ati o n

N FPA 7 0 4  Rati n gs b

S to rage
C l as s

M ax .  Q u an ti ty
p e r C o n tai n e r

S u b s i d i ar y
Ri s ks

an d
Re m arks d

C o n tro l
E m e r-

ge n c y  

H e al th Fl am m ab i l i ty I n s tab i l i ty° C / ° F ° C / ° F  

1 -( 2 -t-B U T YL P E RO X Y
I S O P RO P YL ) -3 -I S O P RO P E N YL
B E N Z E N E

9 6 3 1 9 -5 5 -0 ≤  4 2 I n e r t s o l i d
≥  5 8

N E N E 2 I I B 4 4 0  l b  ( 2 0 0  kg )

t-B U T YL
P E RO X Y-2 -M E T H YL B E N Z O AT E

2 2 3 1 3 -6 2 -8 ≤  1 0 0 3 4 3 I 1 6  g al  ( 6 0  L ) * *

t-B U T YL  P E RO X YN E O D E C AN O AT E 2 6 7 4 8 -4 1 -4 >  7 7  – 1 0 0 − 5 / 2 3 5 / 4 1 2 3 3 I I A 1 6  g al  ( 6 0  L )
t-B U T YL  P E RO X YN E O D E C AN O AT E 2 6 7 4 8 -4 1 -4 ≤  7 7 B  ≥  2 3 0 / 3 2 1 0 / 5 0 2 2 3 I I A 1 6  g al  ( 6 0  L )
t-B U T YL  P E RO X YN E O D E C AN O AT E 2 6 7 4 8 -4 1 -4 ≤  5 2  as  a s tab l e  

d i s p e r s i o n  i n  
wate r

0 / 3 2 1 0 / 5 0 2 N E 1 I V I B C  tan k

t-B U T YL  P E RO X YN E O D E C AN O AT E 2 6 7 4 8 -4 1 -4 ≤  4 2  as  a s tab l e  
d i s p e r s i o n  i n  

wate r  ( fr o z e n )

0 / 3 2 1 0 / 5 0 2 N E 2 I V 4 4 0  l b  ( 2 0 0  kg )

t-B U T YL  P E RO X YN E O D E C AN O AT E 2 6 7 4 8 -4 1 -4 ≤  3 2 A ≥  6 8 0 / 3 2 1 0 / 5 0 2 N E 1 I I I I B C  tan k
t-B U T YL

P E RO X YN E O H E P TAN O AT E
2 6 7 4 8 -3 8 -9 ≤  7 7 A ≥  2 3 0 / 3 2 1 0 / 5 0 1 2 3 I I A 1 6  g al  ( 6 0  L )

t-B U T YL
P E RO X YN E O H E P TAN O AT E

2 6 7 4 8 -3 8 -9 ≤  4 2  as  a s tab l e  
d i s p e r s i o n  i n  

wate r

0 / 3 2 1 0 / 5 0 1 N E 2 I V 6 0  g al  ( 2 2 5  L )

t-B U T YL  P E RO X YP I VAL AT E 9 2 7 -0 7 -1 >  6 7  – 7 7 A ≥  2 3 0 / 3 2 1 0 / 5 0 2 2 3 I I A 1 6  g al  ( 6 0  L ) * *
t-B U T YL  P E RO X YP I VAL AT E 9 2 7 -0 7 -1 >  2 7  – 6 7 B  ≥  3 3 0 / 3 2 1 0 / 5 0 2 2 3 I I A 1 6  g al  ( 6 0  L )
t-B U T YL  P E RO X YP I VAL AT E 9 2 7 -0 7 -1 ≤  2 7 B  ≥  7 3 3 0 / 8 6 3 5 / 9 5 2 2 1 I I I I B C  tan k
t-B U T YL P E RO X Y

S T E ARYL C ARB O N AT E
6 2 4 7 6 -6 0 -6 ≤  1 0 0 N E N E 3 I I A 1 1 0  l b

( 5 0  kg )
t-B U T YL  P E RO X Y-3 , 5 , 5 -T RI M E T H YL

H E X AN O AT E
1 3 1 2 2 -1 8 -4 >  3 7  – 1 0 0 2 1 3 I I A 1 6  g al  ( 6 0  L )

t-B U T YL  P E RO X Y-3 , 5 , 5 -T RI M E T H YL
H E X AN O AT E

1 3 1 2 2 -1 8 -4 ≤  4 2 I n e r t s o l i d
≥  5 8

1 2 1 I I I 1 1 0  l b
( 5 0  kg )

t-B U T YL  P E RO X Y-3 , 5 , 5 -T RI M E T H YL
H E X AN O AT E

1 3 1 2 2 -1 8 -4 ≤  3 7 A >  6 3 2 2 1 I I I I B C  tan k

3 -C H L O RO P E RO X YB E N Z O I C  AC I D 9 3 7 -1 4 -4 >  5 7  – 8 6 I n e r t s o l i d
≥  1 4

N E N E 4 I 5 5  l b  ( 2 5  kg ) * * 3

3 -C H L O RO P E RO X YB E N Z O I C  AC I D 9 3 7 -1 4 -4 ≤  5 7 I n e r t s o l i d
≥  3

≥  4 0 N E N E 3 I I A 1 1 0  l b  ( 5 0  kg )

3 -C H L O RO P E RO X YB E N Z O I C  AC I D 9 3 7 -1 4 -4 ≤  7 7 I n e r t s o l i d
≥  6

≥  1 7 N E N E 3 I I A 1 1 0  l b  ( 5 0  kg )

C U M YL  H YD RO P E RO X I D E 8 0 -1 5 -9 >  9 0  – 9 8 A ≥  1 0 3 1 2 I I I 6 0  g al  ( 2 2 5  L ) 1 3
C U M YL  H YD RO P E RO X I D E 8 0 -1 5 -9 ≤  9 0 A ≥  1 0 3 2 1 I I I I B C  tan k 1 3 ,  1 8

C U M YL  P E RO X YN E O D E C AN O AT E 2 6 7 4 8 -4 7 -0 ≤  8 7 A ≥  1 3 − 1 0 / 1 4 0 / 3 2 1 3 3 I I A 1 6  g al  ( 6 0  L )
C U M YL  P E RO X YN E O D E C AN O AT E 2 6 7 4 8 -4 7 -0 ≤  7 7 B  ≥  2 3 − 1 0 / 1 4 0 / 3 2 1 3 3 I I B 1 6  g al  ( 6 0  L )
C U M YL  P E RO X YN E O D E C AN O AT E 2 6 7 4 8 -4 7 -0 ≤  5 2  as  a s tab l e  

d i s p e r s i o n  i n  
wate r

− 1 0 / 1 4 0 / 3 2 1 N E 1 I I I I B C  tan k

C U M YL  
P E RO X YN E O H E P TAN O AT E

1 0 4 8 5 2 -4 4 -0 ≤  7 7 A ≥  2 3 − 1 0 / 1 4 0 / 3 2 1 3 3 I I A 1 6  g al  ( 6 0  L )

C U M YL  P E RO X YP I VAL AT E 2 3 3 8 3 -5 9 -7 ≤  7 7 B  ≥  2 3 − 5 / 2 3 5 / 4 1 N E 3 3 I I A 1 6  g al  ( 6 0  L )
C YC L O H E X AN O N E  P E RO X I D E ( S ) 1 2 2 6 2 -5 8 -7 ≤  9 1 ≥  9 3 N E 3 I 1 1 0  l b  ( 5 0  kg ) * * 1 3
C YC L O H E X AN O N E  P E RO X I D E ( S ) 1 2 2 6 2 -5 8 -7 ≤  7 2 A ≥  2 8 3 N E 3 I I B 1 6  g al  ( 6 0  L ) 5
C YC L O H E X AN O N E  P E RO X I D E ( S ) 1 2 2 6 2 -5 8 -7 ≤  7 2  as  a p as te 3 N E 3 I I B 1 1 0  l b  ( 5 0  kg ) 5 ,  2 0
C YC L O H E X AN O N E  P E RO X I D E ( S ) 1 2 2 6 2 -5 8 -7 ≤  3 2 I n e r t s o l i d

≥  6 8
3 N E 0 V E x e m p t 2 9

D I AC E T O N E  AL C O H O L  
P E RO X I D E S

5 4 6 9 3 -4 6 -8 ≤  5 7 B  ≥  2 6 ≥  8 4 0 / 1 0 4 4 5 / 1 1 3 N E N E 3 I I B 1 6  g al  ( 6 0  L ) 6

D I AC E T YL  P E RO X I D E 1 1 0 -2 2 -5 ≤  2 7 B  ≥  7 3 2 0 / 6 8 2 5 / 7 7 1 2 3 I I B 1 6  g al  ( 6 0  L ) 7 ,  1 3
D I -t-AM YL  P E RO X I D E 1 0 5 0 8 -0 9 -5 ≤  1 0 0 2 4 2 I I B 6 0  g al  ( 2 2 5  L )
2 , 2 -D I -(t-AM YL P E RO X Y)

B U TAN E
1 3 6 5 3 -6 2 -8 ≤  5 7 A ≥  4 3 1 3 3 I I A 1 6  g al  ( 6 0  L )

1 , 1 -D I -(t-AM YL P E RO X Y)
C YC L O H E X AN E

1 5 6 6 7 -1 0 -4 ≤  8 2 A ≥  1 8 1 2 3 I I A 1 6  g al  ( 6 0  L ) * *

D I B E N Z O YL  P E RO X I D E 9 4 -3 6 -0 >  5 2  – 1 0 0 I n e r t s o l i d
≤  4 8

2 4 4 I 5 5  l b  ( 2 5  kg ) * * 3

D I B E N Z O YL  P E RO X I D E 9 4 -3 6 -0 >  7 7  – 9 4 ≥  6 2 4 4 I 5 5  l b  ( 2 5  kg ) * * 3
D I B E N Z O YL  P E RO X I D E 9 4 -3 6 -0 ≤  7 7 ≥  2 3 2 2 3 I I B 1 1 0  l b  ( 5 0  kg ) * *
D I B E N Z O YL  P E RO X I D E 9 4 -3 6 -0 ≤  6 2 I n e r t s o l i d

≥  2 8
≥  1 0 T f 2 N E 3 I I B 1 1 0  l b  ( 5 0  kg )

D I B E N Z O YL  P E RO X I D E 9 4 -3 6 -0 >  5 2  – 6 2  as  a 
p as te

T f 2 2 3 I I B 1 1 0  l b  ( 5 0  kg ) 2 0

D I B E N Z O YL  P E RO X I D E 9 4 -3 6 -0 >  3 5  – 5 2 I n e r t s o l i d
≥  4 8

2 2 3 I I B 1 1 0  l b  ( 5 0  kg )

D I B E N Z O YL  P E RO X I D E 9 4 -3 6 -0 >  3 6  – 4 2 A ≥  1 8 ≤  4 0 T f 2 2 2 I I B 6 0  g al  ( 2 2 5  L )
D I B E N Z O YL  P E RO X I D E 9 4 -3 6 -0 ≤  5 6 . 5  as  a p as te ≥  1 5 T f 2 2 2 I I B 4 4 0  l b

( 2 0 0  kg )
D I B E N Z O YL  P E RO X I D E 9 4 -3 6 -0 ≤  5 2  as  a p as te T f 2 2 2 I I B 4 4 0  l b  ( 2 0 0  kg ) 2 0

D I B E N Z O YL  P E RO X I D E 9 4 -3 6 -0 ≤  4 2  as  a s tab l e  
d i s p e r s i o n  i n  

wate r

2 2 1 I I I I B C  tan k

D I B E N Z O YL  P E RO X I D E 9 4 -3 6 -0 ≤  3 5 I n e r t s o l i d
≥  6 5

2 2 0 V E x e m p t 2 9

D I -( 4 -t-B U T YL C YC L O H E X YL )
P E RO X YD I C ARB O N AT E

1 5 5 2 0 -1 1 -3 ≤  1 0 0 3 0 / 8 6 3 5 / 9 5 1 2 3 I 1 1 0  l b  ( 5 0  kg ) * *

(continues)



H AZ ARD O U S  M AT E RI AL S  C O D E4 0 0 - 1 8 2

2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  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  F. 1   Continued

O rgan i c  P e ro x i d e  Fo r m u l ati o n
C AS

N u m b e r C o n c e n trati o n D i l u e n tc Wate r

Re c o m m e n d e d
M ax i m u m

Te m p e ratu re s a  

H az ard  I d e n tifc ati o n

N FPA 7 0 4  Rati n gs b

S to rage
C l as s

M ax .  Q u an ti ty
p e r C o n tai n e r

S u b s i d i ar y
Ri s ks

an d
Re m arks d

C o n tro l
E m e r-

ge n c y  

H e al th Fl am m ab i l i ty I n s tab i l i ty° C / ° F ° C / ° F  

D I -( 4 -t-B U T YL C YC L O H E X YL )
P E RO X YD I C ARB O N AT E

1 5 5 2 0 -1 1 -3 ≤  4 2  as  a s tab l e  
d i s p e r s i o n  i n  

wate r

3 0 / 8 6 3 5 / 9 5 1 2 1 I V I B C  tan k

D I -t-B U T YL  P E RO X I D E e 1 1 0 -0 5 -4 >  5 2  – 1 0 0 1 4 2 I I A 6 0  g al
( 2 2 5  L )

D I -t-B U T YL  P E RO X I D E 1 1 0 -0 5 -4 ≤  5 2 B  ≥  4 8 1 4 1 I I I I B C  tan k 2 5
D I -t-B U T YL  P E RO X YAZ E L AT E 1 6 5 8 0 -0 6 -6 ≤  5 2 A ≥  4 8 N E 2 3 I I B 1 6  g al  ( 6 0  L )
2 , 2 -D I -(t-B U T YL P E RO X Y) B U TAN E 2 1 6 7 -2 3 -9 ≤  5 2 A ≥  4 8 1 2 3 I I B 1 6  g al  ( 6 0  L )
1 , 6 -D I -(t-B U T YL P E RO X Y

C ARB O N YL O X Y)  H E X AN E
≤  7 2 A ≥  2 8 N E N E 3 I 1 6  g al  ( 6 0  L ) * *

1 , 1 -D I -(t-B U T YL P E RO X Y)
C YC L O H E X AN E

3 0 0 6 -8 6 -8 >  8 0  – 1 0 0 1 2 4 I 8  g al  ( 3 0  L ) * * 3

1 , 1 -D I -(t-B U T YL P E RO X Y)
C YC L O H E X AN E

3 0 0 6 -8 6 -8 ≤  7 2 B  ≥  2 8 1 2 3 I I A 1 6  g al  ( 6 0  L ) * * 3 0

1 , 1 -D I -(t-B U T YL P E RO X Y)
C YC L O H E X AN E

3 0 0 6 -8 6 -8 >  5 2  – 8 0 A ≥  2 0 1 2 3 I I A 1 6  g al  ( 6 0  L ) * *

1 , 1 -D I -(t-B U T YL P E RO X Y)
C YC L O H E X AN E

3 0 0 6 -8 6 -8 >  4 2  – 5 2 A ≥  4 8 1 2 3 I I A 1 6  g al  ( 6 0  L )

1 , 1 -D I -(t-B U T YL P E RO X Y)
C YC L O H E X AN E

3 0 0 6 -8 6 -8 ≤  4 2 A ≥  1 3 ≥  4 5 1 N E 3 I I I 1 1 0  l b
( 5 0  kg )

1 , 1 -D I -(t-B U T YL P E RO X Y)
C YC L O H E X AN E

3 0 0 6 -8 6 -8 ≤  4 2 A ≥  5 8 1 2 1 I I I I B C  tan k

1 , 1 -D I -(t-B U T YL P E RO X Y)
C YC L O H E X AN E

3 0 0 6 -8 6 -8 ≤  2 7 A ≥  2 5 1 1 2 I I I 6 0  g al  ( 2 2 5  L ) 2 1

1 , 1 -D I -(t-B U T YL P E RO X Y)
C YC L O H E X AN E

3 0 0 6 -8 6 -8 ≤  1 3 A ≥  1 3 ;
B  ≥  7 4

1 N E 1 I I I I B C  tan k

1 , 1 -D I -(t-B U T YL P E RO X Y) -
C YC L O H E X AN E  +
t-B U T YL  P E RO X Y-2 -E T H YL
H E X AN O AT E

3 0 0 6 -8 6 -8  an d  
3 0 0 6 -8 2 -4

≤  4 3  +  ≤  1 6 A ≥  4 1 1 2 3 I I A 1 6  g al  ( 6 0  L )

D I -n-B U T YL  
P E RO X YD I C ARB O N AT E

1 6 2 1 5 -4 9 -9 >  2 7  – 5 2 B  ≥  4 8 − 1 5 / 5 − 5 / 2 3 1 N E 3 I I B 1 6  g al  ( 6 0  L )

D I -n-B U T YL  
P E RO X YD I C ARB O N AT E

1 6 2 1 5 -4 9 -9 ≤  4 2  as  a s tab l e  
d i s p e r s i o n  i n  

wate r  ( fr o z e n )

− 1 5 / 5 − 5 / 2 3 1 N E 2 I V 4 4 0  l b
( 2 0 0  kg )

D I -n-B U T YL  
P E RO X YD I C ARB O N AT E

1 6 2 1 5 -4 9 -9 ≤  2 7 B  ≥  7 3 − 1 0 / 1 4 0 / 3 2 1 N E 2 I I I 6 0  g al  ( 2 2 5  L )

D I -sec-B U T YL
P E RO X YD I C ARB O N AT E

1 9 9 1 0 -6 5 -7 >  5 2  – 1 0 0 − 2 0 / − 4 − 1 0 / 1 4 1 4 3 I 1 6  g al  ( 6 0  L ) * *

D I -sec-B U T YL
P E RO X YD I C ARB O N AT E

1 9 9 1 0 -6 5 -7 ≤  5 2 B  ≥  4 8 − 1 5 / 5 − 5 / 2 3 1 4 3 I I A 1 6  g al  ( 6 0  L )

D I -(t-B U T YL P E RO X YI S O P RO P YL )
B E N Z E N E ( S )

2 5 1 5 5 -2 5 -3 >  4 2  – 1 0 0 I n e r t s o l i d
≥  5 7

1 1 3 I I B 1 1 0  l b
( 5 0  kg )

D I -(t-B U T YL P E RO X YI S O P RO P YL )
B E N Z E N E ( S )

2 5 1 5 5 -2 5 -3 ≤  4 2 I n e r t s o l i d
≥  5 8

1 1 0 V E x e m p t 2 9

D I -(t-B U T YL P E RO X Y)  P H T H AL AT E 1 5 0 4 2 -7 7 -0 >  4 2  – 5 2 A ≥  4 8 N E 2 3 I I B 1 6  g al  ( 6 0  L )
D I -(t-B U T YL P E RO X Y)  P H T H AL AT E 1 5 0 4 2 -7 7 -0 ≤  5 2  as  a p as te N E N E 3 I I B 1 1 0  l b

( 5 0  kg )
2 0

D I -(t-B U T YL P E RO X Y)  P H T H AL AT E 1 5 0 4 2 -7 7 -0 ≤  4 2 A ≥  5 8 N E 1 2 I I B 6 0  g al  ( 2 2 5  L )
2 , 2 -D I -(t-B U T YL P E RO X Y) P RO PAN E 2 1 6 7 -2 3 -9 ≤  5 2 A ≥  4 8 N E 2 3 I I B 1 6  g al  ( 6 0  L )
2 , 2 -D I -(t-B U T YL P E RO X Y) P RO PAN E 2 1 6 7 -2 3 -9 ≤  4 2 A ≥  1 3 ;  I n e r t 

s o l i d
≥  4 5

N E N E 3 I I I 1 1 0  l b
( 5 0  kg )

1 , 1 -D I -(t-B U T YL P E RO X Y) -3 , 3 , 5 -
T RI M E T H YL C YC L O H E X AN E

6 7 3 1 -3 6 -8 >  9 0  – 1 0 0 1 2 4 I 8  g al  ( 3 0  L )  * * 3

1 , 1 -D I -(t-B U T YL P E RO X Y) -3 , 3 , 5 -
T RI M E T H YL C YC L O H E X AN E

6 7 3 1 -3 6 -8 ≤  9 0 B  ≥  1 0 1 2 4 I I A 1 6  g al  ( 6 0  L ) * * 3 0

1 , 1 -D I -(t-B U T YL P E RO X Y) -3 , 3 , 5 -
T RI M E T H YL C YC L O H E X AN E

6 7 3 1 -3 6 -8 >  5 7  – 9 0 A ≥  1 0 1 2 3 I I A 6 0  g al  ( 2 2 5  L ) * *

1 , 1 -D I -(t-B U T YL P E RO X Y) -3 , 3 , 5 -
T RI M E T H YL C YC L O H E X AN E

6 7 3 1 -3 6 -8 ≤  7 7 B  ≥  2 3 1 N E 3 I I A 1 6  g al  ( 6 0  L ) * *

1 , 1 -D I -(t-B U T YL P E RO X Y) -3 , 3 , 5 -
T RI M E T H YL C YC L O H E X AN E

6 7 3 1 -3 6 -8 ≤  5 7 I n e r t s o l i d
≥  4 3

1 2 1 I I I I B C  typ e

1 , 1 -D I -(t-B U T YL P E RO X Y) -3 , 3 , 5 -
T RI M E T H YL C YC L O H E X AN E

6 7 3 1 -3 6 -8 ≤  5 7 A ≥  4 3 1 N E 2 I I B 6 0  g al  ( 2 2 5  L )

1 , 1 -D I -(t-B U T YL P E RO X Y) -3 , 3 , 5 -
T RI M E T H YL C YC L O H E X AN E

6 7 3 1 -3 6 -8 ≤  3 2 A ≥  2 6 ;
B  ≥  4 2

1 4 2 I I B 6 0  g al  ( 2 2 5  L )

D I C E T YL  P E RO X YD I C ARB O N AT E 2 6 3 2 2 -1 4 -5 ≤  1 0 0 3 0 / 8 6 3 5 / 9 5 1 2 3 I I I 1 1 0  l b
( 5 0  kg )

D I C E T YL  P E RO X YD I C ARB O N AT E 2 6 3 2 2 -1 4 -5 ≤  4 2  as  a s tab l e  
d i s p e r s i o n  i n  

wate r

3 0 / 8 6 3 5 / 9 5 1 2 1 I V I B C  tan k

D I -4 -C H L O RO B E N Z O YL  
P E RO X I D E

9 4 -1 7 -7 ≤  7 7 ≥  2 3 N E N E 4 I 5 5  l b  ( 2 5  kg ) * * 3

D I -4 -C H L O RO B E N Z O YL  
P E RO X I D E

9 4 -1 7 -7 ≤  5 2  as  a p as te N E N E 3 I I B 1 1 0  l b  ( 5 0  kg ) 2 0

D I -4 -C H L O RO B E N Z O YL  
P E RO X I D E

9 4 -1 7 -7 ≤  3 2 I n e r t s o l i d
≥  6 8

N E N E 0 V E x e m p t 2 9

D I C U M YL  P E RO X I D E 8 0 -4 3 -3 >  5 2  – 1 0 0 1 1 1 I I I I B C  typ e 1 2
D I C U M YL  P E RO X I D E 8 0 -4 3 -3 ≤  5 2 I n e r t s o l i d

≥  4 8
1 N E 0 V E x e m p t 2 9

(continues)



AN N E X  F 4 0 0 - 1 8 3

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

Tab l e  F. 1   Continued

O rgan i c  P e ro x i d e  Fo r m u l ati o n
C AS

N u m b e r C o n c e n trati o n D i l u e n tc Wate r

Re c o m m e n d e d
M ax i m u m

Te m p e ratu re s a  

H az ard  I d e n tifc ati o n

N FPA 7 0 4  Rati n gs b

S to rage
C l as s

M ax .  Q u an ti ty
p e r C o n tai n e r

S u b s i d i ar y
Ri s ks

an d
Re m arks d

C o n tro l
E m e r-

ge n c y  

H e al th Fl am m ab i l i ty I n s tab i l i ty° C / ° F ° C / ° F  

D I C YC L O H E X YL  
P E RO X YD I C ARB O N AT E

1 5 6 1 -4 9 -5 >  9 1  – 1 0 0 1 0 / 5 0 1 5 / 5 9 N E N E 4 I 5 5  l b  ( 2 5  kg ) * * 3

D I C YC L O H E X YL  
P E RO X YD I C ARB O N AT E

1 5 6 1 -4 9 -5 ≤  9 1 ≥  9 1 0 / 5 0 1 5 / 5 9 N E N E 3 I I A 1 1 0  l b  ( 5 0  kg ) * *

D I C YC L O H E X YL  
P E RO X YD I C ARB O N AT E

1 5 6 1 -4 9 -5 ≤  4 2  as  a s tab l e  
d i s p e r s i o n  i n  

wate r

1 5 / 5 9 2 0 / 6 8 N E N E 1 I V I B C  tan k

D I D E C AN O YL  P E RO X I D E 7 6 2 -1 2 -9 ≤  1 0 0 3 0 / 8 6 3 5 / 9 5 1 N E 3 I I B 1 1 0  l b  ( 5 0  kg ) * *
2 , 2 -D I -( 4 , 4 -D I  (t-B U T YL P E RO X Y)

C YC L O H E X YL )  P RO PAN E
1 7 0 5 -6 0 -8 ≤  4 2 I n e r t s o l i d

≥  5 8
1 N E 3 I I I 1 1 0  l b  ( 5 0  kg )

2 , 2 -D I -( 4 , 4 -D I  (t-B U T YL P E RO X Y)
C YC L O H E X YL )  P RO PAN E

1 7 0 5 -6 0 -8 ≤  2 2 B  ≥  7 8 1 N E 2 I I I 6 0  g al  ( 2 2 5  L )

D I -2 , 4 -D I C H L O RO B E N Z O YL
P E RO X I D E

1 3 3 -1 4 -2 ≤  7 7 ≥  2 3 1 N E 4 I 5 5  l b  ( 2 5  kg ) * * 3

D I -2 , 4 -D I C H L O RO B E N Z O YL
P E RO X I D E

1 3 3 -1 4 -2 ≤  5 2  as  a p as te 2 0 / 6 8 2 5 / 7 7 1 2 2 I I B 4 4 0  l b  ( 2 0 0  kg )

D I -2 , 4 -D I C H L O RO B E N Z O YL
P E RO X I D E

1 3 3 -1 4 -2 ≤  5 2  as  a p as te  
wi th  s i l i c o n  o i l

T f 1 2 3 I I B 1 1 0  l b  ( 5 0  kg )

D I -( 2 -E T H O X YE T H YL )
P E RO X YD I C ARB O N AT E

≤  5 2 B  ≥  4 8 − 1 0 / 1 4 0 / 3 2 N E N E 3 I I A 1 6  g al  ( 6 0  L )

D I -( 2 -E T H YL H E X YL )
P E RO X YD I C ARB O N AT E

1 6 1 1 1 -6 2 -9 >  7 7  – 1 0 0 − 2 0 / − 4 − 1 0 / 1 4 2 4 3 I I A 1 6  g al  ( 6 0  L ) * *

D I -( 2 -E T H YL H E X YL )
P E RO X YD I C ARB O N AT E

1 6 1 1 1 -6 2 -9 ≤  7 7 B  ≥  2 3 − 1 5 / 5 − 5 / 2 3 2 4 3 I I B 1 6  g al  ( 6 0  L )

D I -( 2 -E T H YL H E X YL )
P E RO X YD I C ARB O N AT E

1 6 1 1 1 -6 2 -9 ≤  6 2  as  a s tab l e  
d i s p e r s i o n  i n  

wate r

− 1 5 / 5 − 5 / 2 3 2 N E 2 I I I I B C  tan k

D I -( 2 -E T H YL H E X YL )
P E RO X YD I C ARB O N AT E

1 6 1 1 1 -6 2 -9 ≤  5 2  as  a s tab l e  
d i s p e r s i o n  i n  

wate r  ( fr o z e n )

− 1 5 / 5 − 5 / 2 3 2 N E 1 I V I B C  typ e

2 , 2 -D I H YD RO P E RO X YP RO PAN E 2 6 1 4 -7 6 -8 ≤  2 7 I n e r t s o l i d
≥  7 3

N E N E 4 I 5 5  l b  ( 2 5  kg ) * * 3

D I -( 1 -H YD RO X YC YC L O H E X YL )
P E RO X I D E

2 4 0 7 -9 4 -5 ≤  1 0 0 N E N E 3 I I B 1 1 0  l b  ( 5 0  kg )

D I I S O B U T YRYL  P E RO X I D E 3 4 3 7 -8 4 -1 >  3 2  – 5 2 B  ≥  4 8 − 2 0 / − 4 − 1 0 / 1 4 3 4 4 I 8  g al  ( 3 0  L ) * * 3
D I I S O B U T YRYL  P E RO X I D E 3 4 3 7 -8 4 -1 ≤  3 2 B  ≥  6 8 − 2 0 / − 4 − 1 0 / 1 4 3 N E 3 I I B 1 6  g al  ( 6 0  L )
D I I S O P RO P YL B E N Z E N E

D I H YD RO P E RO X I D E
≤  8 2 A ≥  5 ≥  5 N E N E 3 I I B 1 1 0  l b  ( 5 0  kg ) 2 4

D I I S O P RO P YL
P E RO X YD I C ARB O N AT E

1 0 5 -6 4 -6 >  5 2  – 1 0 0 − 1 5 / 5 − 5 / 2 3 3 4 4 I 5 5  l b  ( 2 5  kg ) * * 3

D I I S O P RO P YL
P E RO X YD I C ARB O N AT E

1 0 5 -6 4 -6 ≤  5 2 B  ≥  4 8 − 2 0 / − 4 − 1 0 / 1 4 3 N E 3 I I B 1 6  g al  ( 6 0  L )

D I I S O P RO P YL
P E RO X YD I C ARB O N AT E

1 0 5 -6 4 -6 ≤  3 2 A ≥  6 8 − 1 5 / 5 − 5 / 2 3 2 N E 3 I I B 1 6  g al  ( 6 0  L )

D I L AU RO YL  P E RO X I D E 1 0 5 -7 4 -8 ≤  1 0 0 1 2 3 I I B 1 1 0  l b  ( 5 0  kg )
D I L AU RO YL  P E RO X I D E 1 0 5 -7 4 -8 ≤  4 2  as  a s tab l e  

d i s p e r s i o n  i n  
wate r

1 N E 1 I V I B C  tan k

D I -( 3 -M E T H O X YB U T YL )
P E RO X YD I C ARB O N AT E

5 2 2 3 8 -6 8 -3 ≤  5 2 B  ≥  4 8 − 5 / 2 3 5 / 4 1 N E N E 3 I I A 1 6  g al  ( 6 0  L )

D I -( 2 -M E T H YL B E N Z O YL )
P E RO X I D E

2 2 3 1 3 -6 2 -8 ≤  8 7 ≥  1 3 3 0 / 8 6 3 5 / 9 5 3 N E 4 I 5 5  l b  ( 2 5  kg ) * * 3

D I -( 3 -M E T H YL B E N Z O YL )
P E RO X I D E  +  B E N Z O YL
( 3 -M E T H YL B E N Z O YL )
P E RO X I D E  +  D I B E N Z O YL
P E RO X I D E

≤  2 0  +  ≤  1 8  +
≤  4

B  ≥  5 8 3 5 / 9 5 4 0 / 1 0 4 N E N E 3 I I A 1 6  g al  ( 6 0  L )

D I -( 4 -M E T H YL B E N Z O YL )
P E RO X I D E

8 9 5 -8 5 -2 ≤  5 2  as  a p as te  
wi th  s i l i c o n  o i l

N E N E 3 I I B 1 1 0  l b  ( 5 0  kg )

2 , 5 -D I M E T H YL -2 , 5 -D I -
( B E N Z O YL P E RO X Y) H E X AN E

2 6 1 8 -7 7 -1 >  8 2  – 1 0 0 1 2 4 I 5 5  l b  ( 2 5  kg ) * * 3

2 , 5 -D I M E T H YL -2 , 5 -D I -
( B E N Z O YL P E RO X Y) H E X AN E

2 6 1 8 -7 7 -1 ≤  8 2 I n e r t s o l i d
≥  1 8

1 N E 3 I I A 1 1 0  l b  ( 5 0  kg )

2 , 5 -D I M E T H YL -2 , 5 -D I -
( B E N Z O YL P E RO X Y) H E X AN E

2 6 1 8 -7 7 -1 ≤  8 2 ≥  1 8 1 N E 3 I I B 1 1 0  l b  ( 5 0  kg ) * *

2 , 5 -D I M E T H YL -2 , 5 -D I -
(t-B U T YL P E RO X Y) H E X AN E

7 8 -6 3 -7 >  9 0  – 1 0 0 2 2 3 I I B 1 6  g al  ( 6 0  L ) * *

2 , 5 -D I M E T H YL -2 , 5 -D I -
(t-B U T YL P E RO X Y) H E X AN E

7 8 -6 3 -7 >  5 2  – 9 0 A ≥  1 0 2 2 3 I I B 1 6  g al  ( 6 0  L )

2 , 5 -D I M E T H YL -2 , 5 -D I -
(t-B U T YL P E RO X Y) H E X AN E

7 8 -6 3 -7 ≤  7 7 I n e r t s o l i d
≥  2 3

2 2 1 I I B 4 4 0  l b  ( 2 0 0  kg )

2 , 5 -D I M E T H YL -2 , 5 -D I -
(t-B U T YL P E RO X Y) H E X AN E

7 8 -6 3 -7 ≤  5 2 A ≥  4 8 2 2 1 I I I I B C  tan k

2 , 5 -D I M E T H YL -2 , 5 -D I -
(t-B U T YL P E RO X Y) H E X AN E

7 8 -6 3 -7 ≤  4 7  as  a p as te 2 1 2 I I B 4 4 0  l b  ( 2 0 0  kg )

2 , 5 -D I M E T H YL -2 , 5 -D I -
(t-B U T YL P E RO X Y) H E X YN E -3

1 0 6 8 -2 7 -5 >  8 6  – 1 0 0 1 2 4 I 8  g al  ( 3 0  L ) * * 3

2 , 5 -D I M E T H YL -2 , 5 -D I -
(t-B U T YL P E RO X Y) H E X YN E -3

1 0 6 8 -2 7 -5 > 5 2  – 8 6 A ≥  1 4 1 2 3 I I A 1 6  g al  ( 6 0  L ) * * 2 6

2 , 5 -D I M E T H YL -2 , 5 -D I -
(t-B U T YL P E RO X Y) H E X YN E -3

1 0 6 8 -2 7 -5 ≤  5 2 I n e r t s o l i d
≥  4 8

1 N E 3 I I I 1 1 0  l b  ( 5 0  kg )

(continues)
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Tab l e  F. 1   Continued

O rgan i c  P e ro x i d e  Fo r m u l ati o n
C AS

N u m b e r C o n c e n trati o n D i l u e n tc Wate r

Re c o m m e n d e d
M ax i m u m

Te m p e ratu re s a  

H az ard  I d e n tifc ati o n

N FPA 7 0 4  Rati n gs b

S to rage
C l as s

M ax .  Q u an ti ty
p e r C o n tai n e r

S u b s i d i ar y
Ri s ks

an d
Re m arks d

C o n tro l
E m e r-

ge n c y  

H e al th Fl am m ab i l i ty I n s tab i l i ty° C / ° F ° C / ° F  

2 , 5 -D I M E T H YL -2 , 5 -D I -
( 2 -E T H YL H E X AN O YL P E RO X Y)  
H E X AN E

1 3 0 5 2 -0 9 -0 ≤  1 0 0 2 0 / 6 8 2 5 / 7 7 2 2 3 I I A 1 6  g al  ( 6 0  L ) * *

2 , 5 -D I M E T H YL -2 , 5 -D I
H YD RO P E RO X YH E X AN E

3 0 2 5 -8 8 -5 ≤  8 2 ≥  1 8 3 2 3 I I A 1 1 0  l b  ( 5 0  kg ) * *

2 , 5 -D I M E T H YL -2 , 5 -D I -
( 3 , 5 , 5 -T RI M E T H YL H E X AN O YL -
P E RO X Y) H E X AN E

≤  7 7 A ≥  2 3 N E N E 3 I I A 1 6  g al  ( 6 0  L )

1 , 1 -D I M E T H YL -3 -H YD RO X YB U T YL
P E RO X YN E O H E P TAN O AT E

1 1 0 9 7 2 -5 7 -1 ≤  5 2 A ≥  4 8 0 / 3 2 1 0 / 5 0 N E 2 2 I I B 6 0  g al  ( 2 2 5  L )

D I M YRI S T YL
P E RO X YD I C ARB O N AT E

5 3 2 2 0 -2 2 -7 ≤  1 0 0 2 0 / 6 8 2 5 / 7 7 1 N E 3 I I B 1 1 0  l b  ( 5 0  kg )

D I M YRI S T YL
P E RO X YD I C ARB O N AT E

5 3 2 2 0 -2 2 -7 ≤  4 2  as  a s tab l e  
d i s p e r s i o n  i n  

wate r

2 0 / 6 8 2 5 / 7 7 1 N E 1 I V I B C  tan k

D I -( 2 -N E O D E C AN O YL
P E RO X YI S O P RO P YL )  B E N Z E N E

1 1 7 6 6 3 -1 1 -3 ≤  5 2 A ≥  4 8 − 1 0 / 1 4 0 / 3 2 N E N E 3 I I B 1 6  g al  ( 6 0  L )

D I -n-N O N AN O YL  P E RO X I D E 7 6 2 -1 3 -0 ≤  1 0 0 0 / 3 2 1 0 / 5 0 N E N E 3 I I A 1 1 0  l b  ( 5 0  kg )
D I -n-O C TAN O YL  P E RO X I D E 7 6 2 -1 6 -3 ≤  1 0 0 1 0 / 5 0 1 5 / 5 9 1 N E 3 I I A 1 1 0  l b  ( 5 0  kg ) * *
D I -( 2 -P H E N O X YE T H YL )

P E RO X YD I C ARB O N AT E
4 1 9 3 5 -3 9 -1 > 8 5  – 1 0 0 1 N E 4 I 5 5  l b  ( 2 5  kg ) * * 3

D I -( 2 -P H E N O X YE T H YL )
P E RO X YD I C ARB O N AT E

4 1 9 3 5 -3 9 -1 ≤  8 5 ≥  1 5 1 N E 3 I I A 1 1 0  l b  ( 5 0  kg )

D I P RO P I O N YL  P E RO X I D E 3 2 4 8 -2 8 -0 ≤  2 7 B  ≥  7 3 1 5 / 5 9 2 0 / 6 8 N E N E 2 I I I 6 0  g al  ( 2 2 5  L )
D I -n-P RO P YL

P E RO X YD I C ARB O N AT E
1 6 0 6 6 -3 8 -9 ≤  1 0 0 − 2 5 / − 1 3 − 1 5 / 5 2 4 3 I 1 6  g al  ( 6 0  L ) * *

D I -n-P RO P YL
P E RO X YD I C ARB O N AT E

1 6 0 6 6 -3 8 -9 ≤  7 7 B  ≥  2 3 − 2 0 / − 4 − 1 0 / 1 4 2 4 3 I 1 6  g al  ( 6 0  L ) * *

D I S U C C I N I C  AC I D  P E RO X I D E 1 2 3 -2 3 -9 >  7 2  – 1 0 0 3 N E 4 I 5 5  l b  ( 2 5  kg ) * * 3 ,  1 7
D I S U C C I N I C  AC I D  P E RO X I D E 1 2 3 -2 3 -9 ≤  7 2 ≥  2 8 1 0 / 5 0 1 5 / 5 9 3 N E 3 I I B 1 1 0  l b  ( 5 0  kg )
D I -( 3 , 5 , 5 -T RI M E T H YL H E X AN O YL )

P E RO X I D E
3 8 5 1 -8 7 -4 >  3 8  – 8 2 A ≥  1 8 0 / 3 2 1 0 / 5 0 2 2 3 I I A 1 6  g al  ( 6 0  L )

D I -( 3 , 5 , 5 -T RI M E T H YL H E X AN O YL )
P E RO X I D E

3 8 5 1 -8 7 -4 ≤  5 2  as  a s tab l e  
d i s p e r s i o n  i n  

wate r

1 0 / 5 0 1 5 / 5 9 2 2 1 I I I I B C  tan k

D I -( 3 , 5 , 5 -T RI M E T H YL H E X AN O YL )
P E RO X I D E

3 8 5 1 -8 7 -4 ≤  3 8 A ≥  6 2 2 0 / 6 8 2 5 / 7 7 2 N E 1 I I I I B C  tan k

E T H YL  3 , 3 -D I -(t-AM YL P E RO X Y)
B U T YRAT E

6 7 5 6 7 -2 3 -1 ≤  6 7 A ≥  3 3 N E 2 3 I I A 1 6  g al  ( 6 0  L )

E T H YL  3 , 3 -D I -(t-B U T YL P E RO X Y)
B U T YRAT E

5 5 7 9 4 -2 0 -2 >  7 7  – 1 0 0 1 1 3 I I A 1 6  g al  ( 6 0  L ) * *

E T H YL  3 , 3 -D I -(t-B U T YL P E RO X Y)
B U T YRAT E

5 5 7 9 4 -2 0 -2 ≤  7 7 A ≥  2 3 1 2 3 I I A 1 6  g al  ( 6 0  L )

E T H YL  3 , 3 -D I -(t-B U T YL P E RO X Y)
B U T YRAT E

5 5 7 9 4 -2 0 -2 ≤  5 2 I n e r t s o l i d
≥  4 8

1 N E 3 I I I 1 1 0  l b  ( 5 0  kg )

1 -( 2 -
E T H YL H E X AN O YL P E RO X Y) -1 , 3 -
D I M E T H YL B U T YL
P E RO X YP I VAL AT E

2 2 8 4 1 5 -6 2 -1 ≤  5 2 A ≥  4 5 ;  B
≥  1 0

− 2 0 / − 4 − 1 0 / 1 4 2 N E 3 I I A 1 6  g al  ( 6 0  L )

t-H E X YL  
P E RO X YN E O D E C AN O AT E

6 2 1 7 8 -8 8 -5 ≤  7 1 A ≥  2 9 0 / 3 2 1 0 / 5 0 1 N E 3 I I A 1 6  g al  ( 6 0  L )

t-H E X YL  P E RO X YP I VAL AT E 5 1 9 3 8 -2 8 -4 ≤  7 2 B  ≥  2 8 1 0 / 5 0 1 5 / 5 9 N E N E 3 I I A 1 6  g al  ( 6 0  L )
3 -H YD RO X Y-1 , 1 -D I M E T H YL B U T YL

P E RO X YN E O D E C AN O AT E
9 5 7 1 8 -7 8 -8 ≤  7 7 A ≥  2 3 − 5 / 2 3 5 / 4 1 N E 3 3 I I A 1 6  g al  ( 6 0  L )

3 -H YD RO X Y-1 , 1 -D I M E T H YL B U T YL
P E RO X YN E O D E C AN O AT E

9 5 7 1 8 -7 8 -8 ≤  5 2 A ≥  4 8 − 5 / 2 3 5 / 4 1 N E 3 2 I I A 6 0  g al  ( 2 2 5  L )

3 -H YD RO X Y-1 , 1 -D I M E T H YL B U T YL
P E RO X YN E O D E C AN O AT E

9 5 7 1 8 -7 8 -8 ≤  5 2  as  a s tab l e  
d i s p e r s i o n  i n  

wate r

− 5 / 2 3 5 / 4 1 N E 3 1 I V I B C  tan k

I S O P RO P YL  sec-B U T YL
P E RO X YD I C ARB O N AT E  +
D I -sec-B U T YL
P E RO X YD I C ARB O N AT E +
D I -I S O P RO P YL
P E RO X YD I C ARB O N AT E

≤  3 2  +  ≤  1 5  – 1 8  ≤  
1 2  – 1 5

A ≥  3 8 − 2 0 / − 4 − 1 0 / 1 4 2 N E 3 I I A 1 6  g al  ( 6 0  L )

I S O P RO P YL  sec-B U T YL
P E RO X YD I C ARB O N AT E  +
D I -sec-B U T YL
P E RO X YD I C ARB O N AT E +
D I -I S O P RO P YL
P E RO X YD I C ARB O N AT E

≤  5 2  +  ≤  2 8  +
≤  2 2

− 2 0 / − 4 − 1 0 / 1 4 2 4 4 I 8  g al  ( 3 0  L ) * * 3

I S O P RO P YL C U M YL
H YD RO P E RO X I D E

2 6 7 6 2 -9 3 -6 ≤  7 2 A ≥  2 8 3 2 1 I I I I B C  tan k 1 3

p-M E N T H YL  H YD RO P E RO X I D E 2 6 7 6 2 -9 2 -5 >  7 2  – 1 0 0 3 2 3 I I A 1 6  g al  ( 6 0  L ) 1 3
p-M E N T H YL  H YD RO P E RO X I D E 2 6 7 6 2 -9 2 -5 ≤  7 2 A ≥  2 8 3 2 1 I I I I B C  tan k 2 7

M E T H YL C YC L O H E X AN O N E
P E RO X I D E ( S )

≤  6 7 B  ≥  3 3 3 5 / 9 5 4 0 / 1 0 4 N E N E 3 I I A 1 6  g al  ( 6 0  L )

M E T H YL  E T H YL  KE T O N E
P E RO X I D E ( S )

1 3 3 8 -2 3 -4 S e e  Re m ar k 8 . A ≥  4 8 3 N E 4 I 8  g al  ( 3 0  L ) * * 3 ,  8 ,  1 3

M E T H YL  E T H YL  KE T O N E
P E RO X I D E ( S )

1 3 3 8 -2 3 -4 S e e  Re m ar k 9 . A ≥  5 5 3 2 3 I I A 1 6  g al  ( 6 0  L ) 9

(continues)
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Tab l e  F. 1   Continued

O rgan i c  P e ro x i d e  Fo r m u l ati o n
C AS

N u m b e r C o n c e n trati o n D i l u e n tc Wate r

Re c o m m e n d e d
M ax i m u m

Te m p e ratu re s a  

H az ard  I d e n tifc ati o n

N FPA 7 0 4  Rati n gs b

S to rage
C l as s

M ax .  Q u an ti ty
p e r C o n tai n e r

S u b s i d i ar y
Ri s ks

an d
Re m arks d

C o n tro l
E m e r-

ge n c y  

H e al th Fl am m ab i l i ty I n s tab i l i ty° C / ° F ° C / ° F  

M E T H YL  E T H YL  KE T O N E
P E RO X I D E ( S )

1 3 3 8 -2 3 -4 S e e  Re m ar k 1 0 . A ≥  6 0 3 2 2 I I I 6 0  g al  ( 2 2 5  L ) 1 0

M E T H YL  I S O B U T YL  KE T O N E
P E RO X I D E ( S )

3 7 2 0 6 -2 0 -5 ≤  6 2 A ≥  1 9 N E 2 3 I I A 1 6  g al  ( 6 0  L ) 2 2

M E T H YL  I S O P RO P YL  KE T O N E
P E RO X I D E ( S )

3 3 3 7 3 -8 2 -7 S e e  Re m ar k 3 1 . A ≥  7 0 N E N E 1 I I I I B C  tan k 3 1

O RGAN I C  P E RO X I D E ,  L I QU I D ,
S AM P L E

N E N E N E I I A 1 6  g al  ( 6 0  L ) * * 1 1

O RGAN I C  P E RO X I D E ,  L I QU I D ,
S AM P L E ,  T E M P E RAT U RE
C O N T RO L L E D

N E N E N E I I A 1 6  g al  ( 6 0  L ) * * 1 1

O RGAN I C  P E RO X I D E ,  S O L I D ,
S AM P L E

N E N E N E I I A 1 1 0  l b  ( 5 0  kg ) * * 1 1

O RGAN I C  P E RO X I D E ,  S O L I D ,
S AM P L E ,  T E M P E RAT U RE
C O N T RO L L E D

N E N E N E I I A 1 1 0  l b  ( 5 0  kg ) * * 1 1

3 , 3 , 5 , 7 , 7 -P E N TAM E T H YL -1 , 2 , 4 -
T RI O X E PAN E

2 1 5 8 7 7 -6 4 -8 ≤  1 0 0 2 2 2 I I A 6 0  g al  ( 2 2 5  L )

P E RO X YAC E T I C  AC I D ,  T YP E  D ,
s tab i l i z e d

7 9 -2 1 -0 ≤  4 3 N E N E 3 I I A 1 6  g al  ( 6 0  L ) 1 3 ,  1 4 ,  1 9

P E RO X YAC E T I C  AC I D ,  T YP E  E ,
s tab i l i z e d

7 9 -2 1 -0 ≤  4 3 N E N E 2 I I I 6 0  g al  ( 2 2 5  L ) 1 3 ,  1 5 ,  1 9

P E RO X YAC E T I C  AC I D ,  T YP E  F,
s tab i l i z e d

7 9 -2 1 -0 ≤  4 3 N E N E 1 I V I B C  tan k 1 3 ,  1 6 ,  1 9

P E RO X YL AU RI C  AC I D 2 3 8 8 -1 2 -7 ≤  1 0 0 3 5 / 9 5 4 0 / 1 0 4 N E N E 2 I I A 4 4 0  l b  ( 2 0 0  kg )
P I N AN YL  H YD RO P E RO X I D E 2 8 3 2 4 -5 2 -9 >  5 6  – 1 0 0 N E N E 3 I I A 1 6  g al  ( 6 0  L ) 1 3
P I N AN YL  H YD RO P E RO X I D E 2 8 3 2 4 -5 2 -9 ≤  5 6 A ≥  4 4 N E N E 1 I I I I B C  tan k
P O L YE T H E R P O L Y- t-

B U T YL P E RO X Y
C ARB O N AT E

P r o p r i e tar y ≤  5 2 B  ≥  4 8 N E 4 2 I I A 6 0  g al  ( 2 2 5  L )

1 , 1 , 3 , 3 -T E T RAM E T H YL B U T YL
H YD RO P E RO X I D E

5 8 0 9 -0 8 -5 ≤  1 0 0 3 2 3 I I A 1 6  g al  ( 6 0  L )

1 , 1 , 3 , 3 -T E T RAM E T H YL B U T YL
P E RO X Y-2  E T H YL -H E X AN O AT E

2 2 2 8 8 -4 3 -3 ≤  1 0 0 1 5 / 5 9 2 0 / 6 8 N E 3 3 I I A 1 6  g al  ( 6 0  L )

1 , 1 , 3 , 3 - T E T RAM E T H YL B U T YL
P E RO X YN E O D E C AN O AT E

5 1 2 4 0 -9 5 -0 ≤  7 2 B  ≥  2 8 − 5 / 2 3 5 / 4 1 1 3 3 I I A 1 6  g al  ( 6 0  L )

1 , 1 , 3 , 3 - T E T RAM E T H YL B U T YL
P E RO X YN E O D E C AN O AT E

5 1 2 4 0 -9 5 -0 ≤  5 2  as  a s tab l e  
d i s p e r s i o n  i n  

wate r

− 5 / 2 3 5 / 4 1 1 3 1 I I I I B C  tan k

1 , 1 , 3 , 3 -T E T RAM E T H YL B U T YL
P E RO X YP I VAL AT E

2 2 2 8 8 -4 1 -1 ≤  7 7 A ≥  2 3 0 / 3 2 1 0 / 5 0 2 4 3 I I A 1 6  g al  ( 6 0  L )

3 , 6 , 9 -T RI E T H YL -3 , 6 , 9 -T RI M E T H YL -
1 , 4 , 7  T RI P E RO X O N AN E

2 4 7 4 8 -2 3 -0 ≤  4 2 A ≥  5 8 2 2 3 I I A 1 6  g al  ( 6 0  L ) 2 8

* * D e p e n d i n g  o n  p a c ka g e  u s e d  fo r  te s ts .
aT h e s e  c o l u m n s  r e fe r  to  te m p e r atu r e s  i n  th e  D e p a r tm e n t o f Tr a n s p o r ta ti o n  ( D O T )  O r g a n i c  P e r o x i d e s  Tab l e .  (See 49 CFR 1 73. 225 for more information. )

T h e  e m e r g e n c y te m p e r atu r e  i s  th e  te m p e r a tu r e  a t wh i c h ,  d u e  to  i m m i n e n t d a n g e r,  e m e r g e n c y m e a s u r e s  m u s t b e  i n i ti a te d .  F o r  m o r e  i n fo r m a ti o n ,  s e e
A. 1 4 . 2 . 1 0 . 1 0 . 2 .

b T h e  c o l u m n  r e fe r s  to  N F PA 7 0 4  h az ar d  r a ti n g s  fo r  h e a l th ,  fam m ab i l i ty,  a n d  i n s ta b i l i ty.  (See NFPA 704 for more information. )
c Typ e  A d i l u e n ts  ar e  o r g a n i c  l i q u i d s  wh i c h  a r e  c o m p a ti b l e  wi th  th e  o r g a n i c  p e r o x i d e  a n d  wh i c h  h a ve  a  b o i l i n g  p o i n t o f n o t l e s s  th a n  3 0 2 ° F  ( 1 5 0 ° C ) .

Typ e  A d i l u e n ts  c a n  b e  u s e d  fo r  d e s e n s i ti z i n g  al l  o r g a n i c  p e r o x i d e s .
Typ e  B  d i l u e n ts  a r e  o r g an i c  l i q u i d s  wh i c h  ar e  c o m p ati b l e  wi th  th e  o r g a n i c  p e r o x i d e  an d  wh i c h  h a ve  a  b o i l i n g  p o i n t o f l e s s  th a n  3 0 2 ° F  ( 1 5 0 ° C )  b u t n o t
l e s s  th a n  1 4 0 ° F  ( 6 0 ° C )  a n d  a  fas h  p o i n t o f n o t l e s s  th a n  4 1 ° F  ( 5 ° C ) .  Typ e  B  d i l u e n ts  c an  b e  u s e d  fo r  d e s e n s i ti z i n g  o f a l l  o r g a n i c  p e r o x i d e s  p r o vi d i n g
th at th e  b o i l i n g  p o i n t i s  a t l e a s t 1 0 8 ° F  ( 6 0 ° C )  h i g h e r  th a n  th e  S AD T  i n  a  1 1 0  l b  ( 5 0  kg )  p a c ka g e .

d S e e  Ta b l e  F. 8 .
e S e e  N F PA 3 0  fo r  a d d i ti o n a l  s to r a g e  r e q u i r e m e n ts .

T f — Te m p e r atu r e  c o n tr o l  s h o u l d  b e  c o n s i d e r e d  to  r e d u c e  fr e  h a z a r d  d e p e n d i n g  o n  p ac ka g i n g  s i z e  a n d  r e c o m m e n d a ti o n s  i n  m a n u fa c tu r e r s ’
l i te r a tu r e .



H AZ ARD O U S  M AT E RI AL S  C O D E4 0 0 - 1 8 6

2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  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  F. 2 . 3  Typ i c al  C l as s  I  Fo r m u l ati o n s

O rgan i c  P e ro x i d e  Fo r m u l ati o n
C AS

N u m b e r C o n c e n trati o n D i l u e n t Wate r

Re c o m m e n d e d
M ax i m u m

Te m p e ratu re s a  

H az ard  I d e n tifc ati o n

N F PA 7 0 4  Rati n gs b

S to rage
C l as s

M ax .  Q u an ti ty
p e r C o n tai n e r

S u b s i di ar y
Ri s ks

an d

Re m ark s c

C o n tro l
E m e r-

ge n c y  

H e al th Fl am m ab i l i ty I n s tab i l i ty° C / ° F ° C / ° F  

AC E T YL
C YC L O H E X AN E S U L P H O N YL

P E RO X I D E

3 1 7 9 - 5 6 - 4 ≤  8 2 ≥  1 2 − 1 0 / 1 4 0 / 3 2 3 N E 4 I 5 5  l b  
( 2 5  kg ) * *

3

t- AM YL  P E RO X Y I S O P RO P YL
C ARB O N AT E

2 3 7 2 - 2 2 - 7 ≤ 7 7 A ≥  2 3 N E 2 3 I 1 6  ga l  
( 6 0  L ) * *

t- AM YL P E RO X Y- 3 , 5 , 5 -
T RI M E T H YL
H E X AN O AT E

6 8 8 6 0 - 5 4 - 8 ≤  1 0 0 2 2 4 I 1 6  ga l  ( 6 0  L )

t- B U T YL  H YD RO P E RO X I D E d 7 5 - 9 1 - 2 > 7 9 –9 0 ≥  1 0 3 3 3 I 1 6  ga l  ( 6 0  L ) 1 3
t- B U T YL  H YD RO P E RO X I D E

+ D I - t- B U T YL P E RO X I D E
7 5 - 9 1 - 2 <  8 2  +  > 9 ≥  7 3 4 3 I 1 6  ga l  

( 6 0  L ) * *
1 3

t- B U T YL
M O N O P E RO X YM AL E AT E

1 9 3 1 -6 2 - 0 >  5 2 –1 0 0 3 2 4 I 5 5  l b  
( 2 5  kg ) * *

3

t- B U T YL  P E RO X YAC E TAT E 1 0 7 - 7 1 - 1 >  5 2 –7 7 A ≥  2 3 2 2 4 I 8  ga l  ( 3 0  L ) * * 3
t- B U T YL

P E RO X YI S O BU T YRAT E
1 0 9 - 1 3 - 7 >  5 2 –7 7 B  ≥  2 3 1 5 / 5 9 2 0 / 6 8 1 2 4 I 8  ga l  ( 3 0  L ) * * 3

t- B U T YL
P E RO X Y- 2 -
M E T H YL B E N Z O AT E

2 2 3 1 3 - 6 2 -8 ≤  1 0 0 3 4 3 I 1 6  ga l  
( 6 0  L ) * *

3 - C H L O RO P E RO X YB E N Z O I C
AC I D

9 3 7 - 1 4 - 4 >  5 7 –8 6 I n e r t s o l i d
≥  1 4

N E N E 4 I 5 5  l b  
( 2 5  kg ) * *

3

C YC L O H E X AN O N E
P E RO X I D E ( S )

1 2 2 6 2 - 5 8 -7 ≤  9 1 ≥  9 3 N E 3 I 1 1 0  l b  
( 5 0  kg ) * *

1 3

D I B E N Z O YL  P E RO X I D E 9 4 - 3 6 - 0 > 5 2 –1 0 0 I n e r t s o l i d
≥  4 8

2 4 4 I 5 5  l b  
( 2 5  kg ) * *

3

D I B E N Z O YL  P E RO X I D E 9 4 -3 6 - 0 >  7 7 – 9 4 ≥  6 2 4 4 I 5 5  l b  
( 2 5  kg ) * *

3

D I -( 4 – t- B U T YL C YC L O H E X YL )
P E RO X YD I C ARB O N AT E

1 5 5 2 0 - 1 1 -3 ≤  1 0 0 3 0 / 8 6 3 5 / 9 5 1 2 3 I 1 1 0  l b  
( 5 0  kg ) * *

1 , 6 -D I - ( t-B U T YL P E RO X Y
C ARB O N YL O X Y)
H E X AN E

≤  7 2 A ≥  2 8 N E N E 3 I 1 6  ga l  
( 6 0  L ) * *

1 , 1 -D I - ( t-B U T YL P E RO X Y)
C YC L O H E X AN E

3 0 0 6 -8 6 - 8 >  8 0 –1 0 0 1 2 4 I 8  ga l  ( 3 0  L ) * * 3

D I -sec- B U T YL
P E RO X YD I C ARB O N AT E

1 9 9 1 0 - 6 5 -7 >  5 2 –1 0 0 − 2 0 / − 4 − 1 0 / 1 4 1 4 3 I 1 6  ga l  
( 6 0  L ) * *

1 , 1 -D I - ( t-B U T YL P E RO X Y) - 3 , 3 , 5 -
T RI M E T H YL C YC L O H E X AN E

6 7 3 1 -3 6 - 8 >  9 0 –1 0 0 1 2 4 I 8  ga l  ( 3 0  L ) * * 3

D I -4 - C H L O RO B E N Z O YL
P E RO X I D E

9 4 - 1 7 - 7 ≤  7 7 ≥  2 3 N E N E 4 I 5 5  l b  
( 2 5  kg ) * *

3

D I C YC L O H E X YL
P E RO X YD I C ARB O N AT E

1 5 6 1 -4 9 - 5 >  9 1 –1 0 0 1 0 / 5 0 1 5 / 5 9 N E N E 4 I 5 5  l b  
( 2 5  kg ) * *

3

D I -2 , 4 - D I C H L O RO B E N Z O YL
P E RO X I D E

1 3 3 - 1 4 - 2 ≤  7 7 ≥  2 3 1 N E 4 I 5 5  l b  
( 2 5  kg ) * *

3

2 , 2 -D I H YD RO P E RO X YP RO PAN E 2 6 1 4 -7 6 - 8 ≤  2 7 I n e r t s o l i d
≥  7 3

N E N E 4 I 5 5  l b  
( 2 5  kg ) * *

3

D I I S O BU T YRYL  P E RO X I D E 3 4 3 7 -8 4 - 1 >  3 2 –5 2 B  ≥  4 8 − 2 0 / − 4 − 1 0 / 1 4 3 4 4 I 8  ga l  ( 3 0  L ) * * 3
D I I S O P RO P YL

P E RO X YD I C ARB O N AT E
1 0 5 - 6 4 - 6 >  5 2 –1 0 0 − 1 5 / 5 − 5 / 2 3 3 4 4 I 5 5  l b  

( 2 5  kg ) * *
3

D I -( 2 -M E T H YL B E N Z O YL )
P E RO X I D E

2 2 3 1 3 - 6 2 -8 ≤  8 7 ≥  1 3 3 0 / 8 6 3 5 / 9 5 3 N E 4 I 5 5  l b  
( 2 5  kg ) * *

3

2 , 5 -D I M E T H YL - 2 , 5 -D I -
( B E N Z O YL P E RO X Y) H E X AN E

2 6 1 8 -7 7 - 1 >  8 2 –1 0 0 1 2 4 I 5 5  l b  
( 2 5  kg ) * *

3

2 , 5 -D I M E T H YL - 2 , 5 -D I -
( t- BU T YL P E RO X Y) H E X YN E -3

1 0 6 8 -2 7 - 5 >  8 6 –1 0 0 1 2 4 I 8  ga l  ( 3 0  L ) * * 3

D I -( 2 -P H E N O X YE T H YL )
P E RO X YD I C ARB O N AT E

4 1 9 3 5 - 3 9 -1 > 8 5 –1 0 0 1 N E 4 I 5 5  l b  ( 2 5  kg ) 3

D I -n-P RO P YL
P E RO X YD I C ARB O N AT E

1 6 0 6 6 - 3 8 -9 ≤  1 0 0 − 2 5 / − 1
3

− 1 5 / 5 2 4 3 I 1 6  ga l  
( 6 0  L ) * *

D I -n-P RO P YL
P E RO X YD I C ARB O N AT E

1 6 0 6 6 - 3 8 -9 ≤  7 7 B  ≥  2 3 − 2 0 / − 4 − 1 0 / 1 4 2 4 3 I 1 6  ga l  
( 6 0  L ) * *

D I S U C C I N I C  AC I D
P E RO X I D E

1 2 3 - 2 3 - 9 >  7 2 –1 0 0 3 N E 4 I 5 5  l b  
( 2 5  kg ) * *

3 ,  1 7

I S O P RO P YL  sec- B U T YL
P E RO X YD I C ARB O N AT E  +
D I - sec- B U T YL
P E RO X YD I C ARB O N AT E + D I -
I S O P RO P YL
P E RO X YD I C ARB O N AT E

≤  5 2  +  ≤  2 8  +  
≤  2 2

− 2 0 / − 4 − 1 0 / 1 4 2 4 4 I 8  ga l  ( 3 0  L ) * * 3

M E T H YL  E T H YL  KE T O N E
P E RO X I D E ( S )

1 3 3 8 -2 3 - 4 S e e  Re m a r k 8 . A ≥  4 8 3 N E 4 I 8  ga l  ( 3 0  L ) * * 3 ,  8 ,  1 3

* * D e p e n d i n g  o n  p a c ka g e  u s e d  fo r  te s ts .
aT h e s e  c o l u m n s  r e fe r  to  te m p e r atu r e s  i n  th e  D e p a r tm e n t o f Tr a n s p o r ta ti o n  ( D O T )  O r g a n i c  P e r o x i d e s  Tab l e .  (See 49 CFR 1 73. 225 for more information. )

T h e  e m e r g e n c y te m p e r atu r e  i s  th e  te m p e r a tu r e  a t wh i c h ,  d u e  to  i m m i n e n t d a n g e r,  e m e r g e n c y m e a s u r e s  m u s t b e  i n i ti a te d .  F o r  m o r e  i n fo r m a ti o n ,  s e e
A. 1 4 . 2 . 1 0 . 1 0 . 2 .

b T h e  c o l u m n  r e fe r s  to  N F PA 7 0 4  h az ar d  r a ti n g s  fo r  h e a l th ,  fam m ab i l i ty,  a n d  i n s ta b i l i ty.  (See NFPA 704 for more information. )
c S e e  Ta b l e  F. 8 .
d S e e  N F PA 3 0  fo r  ad d i ti o n a l  s to r a g e  r e q u i r e m e n ts .



AN N E X  F 4 0 0 - 1 8 7

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

F. 3  C l as s  I I A Fo r m u l ati o n s .

F. 3 . 1  Fi re - H az ard  C h arac te ri s ti c s .    C l as s  I I A fo r m u l a ti o n s
p r e s e n t a  s e ve r e  fr e  h az ar d  s i m i l a r  to  C l as s  I A fam m ab l e
l i q u i d s .  T h e  d e c o m p o s i ti o n  i s  n o t a s  r ap i d  o r  vi o l e n t a s  th at
p r o d u c e d  b y C l a s s  I  o r g an i c  p e r o x i d e  fo r m u l a ti o n s .  As  wi th
C l a s s  I  fo r m u l ati o n s ,  th i s  c l a s s  i n c l u d e s  s o m e  fo r m u l ati o n s  th at
ar e  r e l a ti ve l y s afe  wh e n  u n d e r  c o n tr o l l e d  te m p e r atu r e s  o r  wh e n
d i l u te d .  M an y o f th e  fo r m u l a ti o n s  i n  th i s  c l a s s  m i g h t r e q u i r e
c o n tr o l l e d  te m p e r a tu r e s  o r  m i gh t c o n tai n  d i l u e n ts  to  m a i n tai n
th e i r  s a fe ty a n d  s ta b i l i ty.

F. 3 . 2  Fi re - Fi gh ti n g I n fo r m ati o n .    F i r e s  s h o u l d  b e  fo u gh t fr o m
a s afe  d i s ta n c e  b e c au s e  a  h a z a r d  e x i s ts  fr o m  r u p tu r i n g  c o n tai n ‐
e r s .

F. 3 . 3  Typ i c al  C l as s  I I A Fo r m u l ati o n s .    S e e  Tab l e  F. 3 . 3 .

F. 4  C l as s  I I B  Fo r m u l ati o n s .

F. 4 . 1  Fi re - H az ard  C h arac te ri s ti c s .    C l a s s  I I B  fo r m u l ati o n s
p r e s e n t a s e ve r e  fr e  h az ar d  s i m i l a r  to  C l a s s  I I A fam m ab l e
l i q u i d s .  T h e  d e c o m p o s i ti o n  i s  n o t a s  r ap i d  o r  vi o l e n t a s  th a t
p r o d u c e d  b y C l a s s  I I A o r g an i c  p e r o x i d e  fo r m u l a ti o n s .  As  wi th
C l a s s  I I A fo r m u l ati o n s ,  th i s  c l a s s  i n c l u d e s  s o m e  fo r m u l ati o n s
th at a r e  r e l ati ve l y s afe  wh e n  u n d e r  c o n tr o l l e d  te m p e r a tu r e s  o r
wh e n  d i l u te d .  M an y o f th e  fo r m u l a ti o n s  i n  th i s  c l as s  m i g h t
r e q u i r e  c o n tr o l l e d  te m p e r atu r e  o r  m i g h t c o n ta i n  d i l u e n ts  to
m a i n tai n  th e i r  s afe ty an d  s tab i l i ty.

F. 4 . 2  Fi re - Fi gh ti n g I n fo r m ati o n .    F i r e s  s h o u l d  b e  fo u gh t fr o m
a s a fe  d i s ta n c e  b e c au s e  a  h a z a r d  e x i s ts  fr o m  r u p tu r i n g  c o n ta i n ‐
e r s .

F. 4 . 3  Typ i c al  C l as s  I I B  Fo r m u l ati o n s .    S e e  Ta b l e  F. 4 . 3 .

F. 5  C l as s  I I I  Fo r m ul ati o n s .

F. 5 . 1  Fi re  H az ard  C h arac te ri s ti c s .    C l as s  I I I  fo r m u l a ti o n s
p r e s e n t a fr e  h a z a r d  s i m i l ar  to  C l a s s  I I B  c o m b u s ti b l e  l i q u i d s .
T h e y ar e  c h ar ac te r i z e d  b y r ap i d  b u r n i n g  a n d  h i g h  h e at l i b e r a‐

ti o n  d u e  to  d e c o m p o s i ti o n .  L ar g e -s c al e  b u r n  r ate s  o f l e s s  th an
1 3 2  l b / m i n  ( 6 0  kg / m i n )  b u t g r e ate r  th a n  o r  e q u a l  to
2 2  l b / m i n  ( 1 0  kg/ m i n )  fo r  Typ e  D ,  o r  s m al l -s c al e  b u r n i n g r ate s

fo r  Typ e  D ,  Typ e  E ,  an d  Typ e  F  o f l e s s  th an  0 . 1 8 4  l b / m i n ( ft2 )
[ 0 . 9  kg/ m i n ( m 2 ) ] ,  a r e  e x p e c te d  fo r  th e s e  o r g an i c  p e r o x i d e
fo r m u l ati o n s .  T h e s e  o r g an i c  p e r o x i d e s  ar e  typ i c al l y l e s s  r e ac ti ve
o r  c o n tai n  m u c h  h i g h e r  l e ve l s  o f d i l u e n t th an  th e  C l as s  I ,
C l a s s  I I A,  a n d  C l as s  I I B  fo r m u l ati o n s .

F. 5 . 2  Fi re - Fi gh ti n g I n fo r m ati o n .    C a u ti o n  s h o u l d  b e  o b s e r ve d
d u e  to  p o s s i b l e  u n e x p e c te d  i n c r e as e s  i n  fr e  i n te n s i ty.

F. 5 . 3  Typ i c al  C l as s  I I I  Fo r m ul ati o n s .    S e e  Ta b l e  F. 5 . 3 .

F. 6  C l as s  I V Fo r m ul ati o n s .

F. 6 . 1  Fi re  H az ard  C h arac te ri s ti c s .    C l a s s  I V fo r m u l ati o n s
p r e s e n t fr e  h az ar d s  th a t a r e  e as i l y c o n tr o l l e d .  Re ac ti vi ty h a s

l i ttl e  e ffe c t o n  fr e  i n te n s i ty.  L a r ge -s c al e  b u r n  r a te s  o f th e s e
o r g an i c  p e r o x i d e  fo r m u l ati o n s  a r e  l e s s  th an  2 2  l b / m i n  ( 1 0  kg/
m i n ) .

F. 6 . 2  Fi re - Fi gh ti n g I n fo r m ati o n .    N o r m a l  fr e -fgh ti n g  p r o c e ‐
d u r e s  c an  b e  u s e d .

F. 6 . 3  Typ i c al  C l as s  I V Fo r m ul ati o n s .    S e e  Ta b l e  F. 6 . 3 .

F. 7  C l as s  V Fo r m u l ati o n s .

F. 7 . 1  Fi re  H az ard  C h arac te ri s ti c s .    C l as s  V fo r m u l a ti o n s  d o  n o t
p r e s e n t s e ve r e  fre  h az ar d s .  T h o s e  th at d o  b u r n  d o  s o  wi th  l e s s

i n te n s i ty th a n  o r d i n ar y c o m b u s ti b l e s .

F. 7 . 2  Fi re - Fi gh ti n g I n fo r m ati o n .    F i r e -fg h ti n g p r o c e d u r e s
n e e d  to  p r i m a r i l y c o n s i d e r  th e  c o m b u s ti b i l i ty o f c o n ta i n e r s .

F. 7 . 3  Typ i c al  C l as s  V Fo r m u l ati o n s .    S e e  Tab l e  F. 7 . 3 .

F. 8  S u b s i d i ar y Ri s k s  an d  Re m arks .    Tab l e  F. 8  l i s ts  s u b s i d i ar y
r i s ks  an d  r e m a r ks .



H AZ ARD O U S  M AT E RI AL S  C O D E4 0 0 - 1 8 8

2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  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 Tab l e  F. 3 . 3  Typ i c al  C l as s  I I A Fo r m u l ati o n s

O rgan i c  P e ro x i de  F o r m u l ati o n
C AS

N u m b e r C o n c e n trati o n D i l u e n t Wate r

Re c o m m e n d e d
M ax i m u m

Te m p e ratu re s a  

H az ard  I de n tifc ati o n

N FPA 7 0 4  Rati n gs b

S to rage
C l as s

M ax.  Q u an ti ty
p e r C o n tai n e r

S u b s i d i ar y
Ri s k s

an d

Re m arks c

C o n tro l
E m e r-

ge n c y  

H e al th Fl am m ab i l i ty I n s tab i l i ty° C / ° F ° C / ° F  

t- AM YL  H YD RO P E RO X I D E 3 4 2 5 - 6 1 - 4 ≤  8 8 A ≥  6 ≥  6 3 2 2 I I A 6 0  g al  ( 2 2 5  L )
t- AM YL  P E RO X YAC E TAT E 6 9 0 - 8 3 -5 ≤  6 2 A ≥  3 8 3 2 3 I I A 1 6  g al  ( 6 0  L )
t- AM YL  P E RO X YB E N Z O AT E 4 5 1 1 - 3 9 - 1 ≤  1 0 0 2 2 3 I I A 1 6  g al  ( 6 0  L )
t- AM YL

P E RO X Y- 2 - E T H YL H E X AN O AT E
6 8 6 - 3 1 -7 ≤  1 0 0 2 0 / 6 8 2 5 / 7 7 2 2 3 I I A 1 6  g al  ( 6 0  L )

t- AM YL
P E RO X Y- 2 - E T H YL H E X YL
C ARB O N AT E

7 0 8 3 3 - 4 0 - 8 ≤  1 0 0 1 2 3 I I A 1 6  g al  ( 6 0  L )

t- AM YL
P E RO X YN E O D E C AN O AT E

6 8 2 9 9 - 1 6 - 1 ≤  7 7 B  ≥  2 3 0 / 3 2 1 0 / 5 0 1 2 3 I I A 1 6  g al  ( 6 0  L )

t- AM YL  P E RO X YP I VAL AT E 2 9 2 4 0 - 1 7 - 3 ≤  7 7 B  ≥  2 3 1 0 / 5 0 1 5 / 5 9 2 2 3 I I A 1 6  g al  ( 6 0  L ) * *
n-B U T YL - 4 , 4 -D I - (t-B U T YL P E RO X Y)

VAL E RAT E
9 9 5 - 3 3 -5 >  5 2 –1 0 0 1 2 3 I I A 1 6  g al  ( 6 0  L ) * *

t- B U T YL  H YD RO P E RO X I D E 7 5 -9 1 - 2 ≤  8 0 A ≥  2 0 3 N E 3 I I A 1 6  g al  ( 6 0  L ) 4 ,  1 3
t- B U T YL  P E RO X YAC E TAT E 1 0 7 - 7 1 -1 >  3 2 –5 2 A ≥  4 8 2 2 3 I I A 1 6  g al  ( 6 0  L ) * *
t- B U T YL  P E RO X YB E N Z O AT E 6 1 4 - 4 5 -9 >  7 7 –1 0 0 2 1 3 I I A 1 6  g al  ( 6 0  L ) * *
t- B U T YL  P E RO X YB E N Z O AT E 6 1 4 - 4 5 -9 >  5 2 –7 7 A ≥  2 3 2 2 3 I I A 1 6  g al  ( 6 0  L )
t- B U T YL  P E RO X YC RO T O N AT E 2 3 4 7 4 - 9 1 - 1 ≤  7 7 A ≥  2 3 2 2 3 I I A 1 6  g al  ( 6 0  L )
t- B U T YL

P E RO X YD I E T H YL AC E TAT E
2 5 5 0 -3 3 - 6 ≤ 1 0 0 2 0 / 6 8 2 5 / 7 7 3 2 3 I I A 1 6  g al  ( 6 0  L ) * *

t- B U T YL
P E RO X Y- 2 - E T H YL H E X AN O AT E

3 0 0 6 - 8 2 - 4 >  5 2 –1 0 0 2 0 / 6 8 2 5 / 7 7 1 2 3 I I A 1 6  g al  ( 6 0  L ) * *

t- B U T YL
P E RO X Y- 2 - E T H YL H E X AN O AT E  
+
2 , 2 -D I - (t-B U T YL P E RO X Y)
BU TAN E

3 0 0 6 - 8 2 - 4  a n d  
2 1 6 7 - 2 3 - 9

≤  3 1  +  ≤  3 6 B  ≥  3 3 3 5 / 9 5 4 0 / 1 0 4 1 N E 3 I I A 1 6  g al  ( 6 0  L )

t- B U T YL
P E RO X Y- 2 -
E T H YL H E X YL C ARB O N AT E

3 4 4 4 3 - 1 2 - 4 ≤  1 0 0 1 1 3 I I A 1 6  g al  ( 6 0  L )

1 - ( 2 -t- B U T YL P E RO X Y
I S O P RO P YL ) - 3 - I S O P RO P E N YL
B E N Z E N E

9 6 3 1 9 - 5 5 - 0 ≤  7 7 A ≥  2 3 N E N E 3 I I A 1 6  g al  ( 6 0  L )

t- B U T YL
P E RO X YN E O D E C AN O AT E

2 6 7 4 8 - 4 1 - 4 >  7 7 –1 0 0 − 5 / 2 3 5 / 4 1 2 3 3 I I A 1 6  g al  ( 6 0  L )

t- B U T YL
P E RO X YN E O D E C AN O AT E

2 6 7 4 8 - 4 1 - 4 ≤  7 7 B  ≥  2 3 0 / 3 2 1 0 / 5 0 2 2 3 I I A 1 6  g al  ( 6 0  L )

t- B U T YL  
P E RO X YN E O H E P TAN O AT E

2 6 7 4 8 - 3 8 - 9 ≤  7 7 A ≥  2 3 0 / 3 2 1 0 / 5 0 1 2 3 I I A 1 6  g al  ( 6 0  L )

t- B U T YL  P E RO X YP I VAL AT E 9 2 7 - 0 7 -1 >  6 7 –7 7 A ≥  2 3 0 / 3 2 1 0 / 5 0 2 2 3 I I A 1 6  g al  ( 6 0  L ) * *
t- B U T YL  P E RO X YP I VAL AT E 9 2 7 - 0 7 -1 >  2 7 –6 7 B  ≥  3 3 0 / 3 2 1 0 / 5 0 2 2 3 I I A 1 6  g al  ( 6 0  L )
t- B U T YL P E RO X Y

S T E ARYL C ARB O N AT E
6 2 4 7 6 - 6 0 - 6 ≤  1 0 0 N E N E 3 I I A 1 1 0  l b  ( 5 0  kg)

t- B U T YL
P E RO X Y- 3 , 5 , 5 -T RI M E T H YL
H E X AN O AT E

1 3 1 2 2 - 1 8 - 4 >  3 7 –1 0 0 2 1 3 I I A 1 6  g al  ( 6 0  L )

3 - C H L O RO P E RO X YB E N Z O I C
AC I D

9 3 7 - 1 4 -4 ≤  5 7 I n e r t s o l i d
≥  3

≥  4 0 N E N E 3 I I A 1 1 0  l b  ( 5 0  kg)

3 - C H L O RO P E RO X YB E N Z O I C
AC I D

9 3 7 - 1 4 -4 ≤  7 7 I n e r t s o l i d
≥  6

≥  1 7 N E N E 3 I I A 1 1 0  l b  ( 5 0  kg)

C U M YL
P E RO X YN E O D E C AN O AT E

2 6 7 4 8 - 4 7 - 0 ≤ 8 7 A ≥  1 3 − 1 0 / 1 4 0 / 3 2 1 3 3 I I A 1 6  g al  ( 6 0  L )

C U M YL
P E RO X YN E O H E P TAN O AT E

1 0 4 8 5 2 - 4 4 - 0 ≤  7 7 A ≥  2 3 − 1 0 / 1 4 0 / 3 2 1 3 3 I I A 1 6  g al  ( 6 0  L )

C U M YL  P E RO X YP I VAL AT E 2 3 3 8 3 - 5 9 - 7 ≤  7 7 B  ≥  2 3 − 5 / 2 3 5 / 4 1 N E 3 3 I I A 1 6  g al  ( 6 0  L )
2 , 2 - D I - (t- AM YL P E RO X Y)  B U TAN E 1 3 6 5 3 - 6 2 -8 ≤ 5 7 A ≥  4 3 1 3 3 I I A 1 6  g al  ( 6 0  L )
1 , 1 - D I - (t- AM YL P E RO X Y)  

C YC L O H E X AN E
1 5 6 6 7 - 1 0 - 4 ≤ 8 2 A ≥  1 8 1 2 3 I I A 1 6  g al  ( 6 0  L ) * *

D I -t- BU T YL  P E RO X I D E d 1 1 0 - 0 5 -4 >  5 2 –1 0 0 1 4 2 I I A 6 0  g al  ( 2 2 5  L )
1 , 1 - D I - (t- B U T YL P E RO X Y)  

C YC L O H E X AN E
3 0 0 6 - 8 6 - 8 ≤  7 2 B  ≥  2 8 1 2 3 I I A 1 6  g al  ( 6 0  L ) * * 3 0

1 , 1 - D I - (t- B U T YL P E RO X Y)  
C YC L O H E X AN E

3 0 0 6 - 8 6 - 8 >  5 2 –8 0 A ≥  2 0 1 2 3 I I A 1 6  g al  ( 6 0  L ) * *

1 , 1 - D I - (t- B U T YL P E RO X Y)  
C YC L O H E X AN E

3 0 0 6 - 8 6 - 8 >  4 2 – 5 2 A ≥  4 8 1 2 3 I I A 1 6  g al  ( 6 0  L )

1 , 1 - D I - (t- B U T YL P E RO X Y) -
C YC L O H E X AN E  +  t- BU T YL  
P E RO X Y- 2 - E T H YL H E X AN O AT E

3 0 0 6 - 8 6 - 8  a n d  
3 0 0 6 -8 2 - 4

≤  4 3  +  ≤  1 6
A ≥  4 1 1 2 3 I I A 1 6  g al  ( 6 0  L )

D I -sec- B U T YL  
P E RO X YD I C ARB O N AT E

1 9 9 1 0 - 6 5 - 7 ≤  5 2 B  ≥  4 8 − 1 5 / 5 − 5 / 2 3 1 4 3 I I A 1 6  g al  ( 6 0  L )

1 , 1 - D I - (t- B U T YL P E RO X Y) -3 , 3 , 5 -
T RI M E T H YL C YC L O H E X AN E

6 7 3 1 - 3 6 - 8 ≤ 9 0 B  ≥  1 0 1 2 4 I I A 1 6  g al  ( 6 0  L ) * * 3 0

1 , 1 - D I - (t- B U T YL P E RO X Y) -3 , 3 , 5 -
T RI M E T H YL C YC L O H E X AN E

6 7 3 1 - 3 6 - 8 >  5 7 –9 0 A ≥  1 0 1 2 3 I I A 1 6  g al  ( 6 0  L ) * *

1 , 1 - D I - (t- B U T YL P E RO X Y) -3 , 3 , 5 -
T RI M E T H YL C YC L O H E X AN E

6 7 3 1 - 3 6 - 8 ≤  7 7 B  ≥  2 3 1 N E 3 I I A 1 6  g al  ( 6 0  L ) * *

D I C YC L O H E X YL  
P E RO X YD I C ARB O N AT E

1 5 6 1 - 4 9 - 5 ≤  9 1 ≥  9 1 0 / 5 0 1 5 / 5 9 N E N E 3 I I A 1 1 0  l b  ( 5 0  kg) * *

D I - ( 2 - E T H O X YE T H YL )  
P E RO X YD I C ARB O N AT E

≤ 5 2 B  ≥  4 8 − 1 0 / 1 4 0 / 3 2 N E N E 3 I I A 1 6  g al  ( 6 0  L )

(continues)



AN N E X  F 4 0 0 - 1 8 9

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

Δ Tab l e  F. 3 . 3   Continued

O rgan i c  P e ro x i de  F o r m u l ati o n
C AS

N u m b e r C o n c e n trati o n D i l u e n t Wate r

Re c o m m e n d e d
M ax i m u m

Te m p e ratu re s a  

H az ard  I de n tifc ati o n

N FPA 7 0 4  Rati n gs b

S to rage
C l as s

M ax.  Q u an ti ty
p e r C o n tai n e r

S u b s i d i ar y
Ri s k s

an d

Re m arks c

C o n tro l
E m e r-

ge n c y  

H e al th Fl am m ab i l i ty I n s tab i l i ty° C / ° F ° C / ° F  

D I - ( 2 - E T H YL H E X YL )  
P E RO X YD I C ARB O N AT E

1 6 1 1 1 - 6 2 - 9 >  7 7 –1 0 0 − 2 0 / − 4 − 1 0 / 1 4 2 4 3 I I A 1 6  g al  ( 6 0  L ) * *

D I - ( 3 - M E T H O X YB U T YL )  
P E RO X YD I C ARB O N AT E

5 2 2 3 8 - 6 8 - 3 ≤ 5 2 B  ≥  4 8 − 5 / 2 3 5 / 4 1 N E N E 3 I I A 1 6  g al  ( 6 0  L )

D I - ( 3 - M E T H YL B E N Z O YL )  
P E RO X I D E  +  B E N Z O YL  ( 3 -
M E T H YL B E N Z O YL )  P E RO X I D E  
+  D I B E N Z O YL  P E RO X I D E

≤  2 0  +  ≤  1 8  +  ≤  4 B  ≥  5 8 3 5 / 9 5 4 0 / 1 0 4 N E N E 3 I I A 1 6  g al  ( 6 0  L )

2 , 5 - D I M E T H YL -2 , 5 - D I -
( B E N Z O YL P E RO X Y) H E X AN E

2 6 1 8 - 7 7 - 1 ≤  8 2 I n e r t s o l i d
≥  1 8

1 N E 3 I I A 1 1 0  l b  ( 5 0  kg)

2 , 5 - D I M E T H YL -2 , 5 - D I - (t-
BU T YL P E RO X Y) H E X YN E -3

1 0 6 8 - 2 7 - 5 > 5 2 –8 6 A ≥  1 4 1 2 3 I I A 1 6  g al  ( 6 0  L ) * * 2 6

2 , 5 - D I M E T H YL -2 , 5 - D I - ( 2 -
E T H YL H E X AN O YL P E RO X Y)  
H E X AN E

1 3 0 5 2 - 0 9 - 0 ≤  1 0 0 2 0 / 6 8 2 5 / 7 7 2 2 3 I I A 1 6  g al  ( 6 0  L ) * *

2 , 5 - D I M E T H YL -2 , 5 -
D I H YD RO P E RO X YH E X AN E

3 0 2 5 - 8 8 - 5 ≤  8 2 ≥  1 8 3 2 3 I I A 1 1 0  l b  ( 5 0  kg) * *

2 , 5 - D I M E T H YL -2 , 5 - D I - ( 3 , 5 , 5 -
T RI M E T H YL H E X AN O YL -
P E RO X Y) H E X AN E

≤  7 7 A ≥  2 3 N E N E 3 I I A 1 6  g al  ( 6 0  L )

D I - n - N O N AN O YL  P E RO X I D E 7 6 2 - 1 3 -0 ≤  1 0 0 0 / 3 2 1 0 / 5 0 N E N E 3 I I A 1 1 0  l b  ( 5 0  kg)
D I - n - O C TAN O YL  P E RO X I D E 7 6 2 - 1 6 -3 ≤  1 0 0 1 0 / 5 0 1 5 / 5 9 1 N E 3 I I A 1 1 0  l b  ( 5 0  kg) * *
D I - ( 2 - P H E N O X YE T H YL )  

P E RO X YD I C ARB O N AT E
4 1 9 3 5 - 3 9 - 1 ≤  8 5 ≥  1 5 1 N E 3 I I A 1 1 0  l b  ( 5 0  kg)

D I - ( 3 , 5 , 5 -T RI M E T H YL H E X AN O YL )  
P E RO X I D E

3 8 5 1 - 8 7 - 4 >  3 8 - 8 2 A ≥  1 8 0 / 3 2 1 0 / 5 0 2 2 3 I I A 1 6  g al  ( 6 0  L )

E T H YL  3 , 3 - D I - ( t-
AM YL P E RO X Y) B U T YRAT E

6 7 5 6 7 - 2 3 - 1 ≤  6 7 A ≥  3 3 N E 2 3 I I A 1 6  g al  ( 6 0  L )

E T H YL  3 , 3 - D I - (t-
BU T YL P E RO X Y) B U T YRAT E

5 5 7 9 4 - 2 0 - 2 >  7 7 –1 0 0 1 1 3 I I A 1 6  g al  ( 6 0  L ) * *

E T H YL  3 , 3 - D I - (t-
BU T YL P E RO X Y) B U T YRAT E

5 5 7 9 4 - 2 0 - 2 ≤  7 7 A ≥  2 3 1 2 3 I I A 1 6  g al  ( 6 0  L )

1 - ( 2 -
E T H YL H E X AN O YL P E RO X Y) - 1 , 3 -
D I M E T H YL B U T YL  
P E RO X YP I VAL AT E

2 2 8 4 1 5 - 6 2 - 1 ≤  5 2 A ≥  4 5 ;
B  ≥  1 0

− 2 0 / − 4 − 1 0 / 1 4 2 N E 3 I I A 1 6  g al  ( 6 0  L )

t- H E X YL  P E RO X YN E O D E C AN O AT E 6 2 1 7 8 - 8 8 - 5 ≤  7 1 A ≥  2 9 0 / 3 2 1 0 / 5 0 1 N E 3 I I A 1 6  g al  ( 6 0  L )
t- H E X YL  P E RO X YP I VAL AT E 5 1 9 3 8 - 2 8 - 4 ≤  7 2 B  ≥  2 8 1 0 / 5 0 1 5 / 5 9 N E N E 3 I I A 1 6  g al  ( 6 0  L )
3 - H YD RO X Y- 1 , 1 -D I M E T H YL B U T YL  

P E RO X YN E O D E C AN O AT E
9 5 7 1 8 - 7 8 - 8 ≤  7 7 A ≥  2 3 − 5 / 2 3 5 / 4 1 N E 3 3 I I A 1 6  g al  ( 6 0  L )

3 - H YD RO X Y- 1 , 1 -D I M E T H YL B U T YL  
P E RO X YN E O D E C AN O AT E

9 5 7 1 8 - 7 8 - 8 ≤  5 2 A ≥  4 8 − 5 / 2 3 5 / 4 1 N E 3 2 I I A 6 0  g al  ( 2 2 5  L )

I S O P RO P YL  sec- BU T YL  
P E RO X YD I C ARB O N AT E  +  D I -sec-
BU T YL  P E RO X YD I C ARB O N AT E
+ D I - I S O P RO P YL  
P E RO X YD I C ARB O N AT E

≤  3 2  +  ≤  1 5  - 1 8  ≤  
1 2  - 1 5

A ≥  3 8 − 2 0 / − 4 − 1 0 / 1 4 2 N E 3 I I A 1 6  g al  ( 6 0  L )

p- M E N T H YL  H YD RO P E RO X I D E 2 6 7 6 2 - 9 2 - 5 >  7 2 –1 0 0 3 2 3 I I A 1 6  g al  ( 6 0  L ) 1 3
M E T H YL C YC L O H E X AN O N E  

P E RO X I D E ( S )
≤  6 7 B  ≥  3 3 3 5 / 9 5 4 0 / 1 0 4 N E N E 3 I I A 1 6  g al  ( 6 0  L )

M E T H YL  E T H YL  KE T O N E  
P E RO X I D E ( S )

1 3 3 8 - 2 3 - 4 S e e  Re m ar k  9 . A ≥  5 5 3 2 3 I I A 1 6  g al  ( 6 0  L ) 9

M E T H YL  I S O B U T YL  KE T O N E  
P E RO X I D E ( S )

3 7 2 0 6 - 2 0 - 5 ≤  6 2 A ≥  1 9 N E 2 3 I I A 1 6  g al  ( 6 0  L ) 2 2

O RGAN I C  P E RO X I D E ,  L I QU I D ,  
S AM P L E

N E N E N E I I A 1 6  g al  ( 6 0  L ) * * 1 1

O RGAN I C  P E RO X I D E ,  L I QU I D ,  
S AM P L E ,  T E M P E RAT U RE  
C O N T RO L L E D

N E N E N E I I A 1 6  g al  ( 6 0  L ) * * 1 1

O RGAN I C  P E RO X I D E ,  S O L I D ,  
S AM P L E ,

N E N E N E I I A 1 1 0  l b  ( 5 0  kg) * * 1 1

O RGAN I C  P E RO X I D E ,  S O L I D ,  
S AM P L E ,  T E M P E RAT U RE  
C O N T RO L L E D

N E N E N E I I A 1 1 0  l b  ( 5 0  kg) * * 1 1

3 , 3 , 5 , 7 , 7 - P E N TAM E T H YL - 1 , 2 , 4 -
T RI O X E PAN E

2 1 5 8 7 7 - 6 4 - 8 ≤  1 0 0 2 2 2 I I A 6 0  g al  ( 2 2 5  L )

P E RO X YAC E T I C  AC I D ,  T YP E  D ,  
s ta b i l i z e d

7 9 -2 1 - 0 ≤  4 3 N E N E 3 I I A 1 6  g al  ( 6 0  L ) 1 3 ,  1 4 ,  1 9

P E RO X YL AU RI C  AC I D 2 3 8 8 - 1 2 - 7 ≤  1 0 0 3 5 / 9 5 4 0 / 1 0 4 N E N E 2 I I A 4 4 0  l b  ( 2 0 0  kg )
P I N AN YL  H YD RO P E RO X I D E 2 8 3 2 4 - 5 2 - 9 >  5 6 –1 0 0 N E N E 3 I I A 1 6  g al  ( 6 0  L ) 1 3
P O L YE T H E R P O L Y-t-

BU T YL P E RO X YC ARB O N AT E
P r o p r i e ta r y ≤  5 2 B  ≥  4 8 N E 4 2 I I A 6 0  g al  ( 2 2 5  L )

1 , 1 , 3 , 3 -T E T RAM E T H YL B U T YL  
H YD RO P E RO X I D E

5 8 0 9 - 0 8 - 5 ≤  1 0 0 3 2 3 I I A 1 6  g al  ( 6 0  L )

1 , 1 , 3 , 3 -T E T RAM E T H YL B U T YL  
P E RO X Y- 2  E T H YL - H E X AN O AT E

2 2 2 8 8 - 4 3 - 3 ≤  1 0 0 1 5 / 5 9 2 0 / 6 8 N E 3 3 I I A 1 6  g al  ( 6 0  L )

1 , 1 , 3 , 3 - T E T RAM E T H YL B U T YL  
P E RO X YN E O D E C AN O AT E

5 1 2 4 0 - 9 5 - 0 ≤  7 2 B  ≥  2 8 − 5 / 2 3 5 / 4 1 1 3 3 I I A 1 6  g al  ( 6 0  L )

1 , 1 , 3 , 3 -T E T RAM E T H YL B U T YL  
P E RO X YP I VAL AT E

2 2 2 8 8 - 4 1 - 1 ≤  7 7 A ≥  2 3 0 / 3 2 1 0 / 5 0 2 4 3 I I A 1 6  g al  ( 6 0  L )

(continues)



H AZ ARD O U S  M AT E RI AL S  C O D E4 0 0 - 1 9 0

2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  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 Tab l e  F. 3 . 3   Continued

O rgan i c  P e ro x i de  F o r m u l ati o n
C AS

N u m b e r C o n c e n trati o n D i l u e n t Wate r

Re c o m m e n d e d
M ax i m u m

Te m p e ratu re s a  

H az ard  I de n tifc ati o n

N FPA 7 0 4  Rati n gs b

S to rage
C l as s

M ax.  Q u an ti ty
p e r C o n tai n e r

S u b s i d i ar y
Ri s k s

an d

Re m arks c

C o n tro l
E m e r-

ge n c y  

H e al th Fl am m ab i l i ty I n s tab i l i ty° C / ° F ° C / ° F  

3 , 6 , 9 - T RI E T H YL - 3 , 6 , 9 -
T RI M E T H YL -1 , 4 , 7  
T RI P E RO X O N AN E

2 4 7 4 8 - 2 3 - 0 ≤  4 2 A ≥  5 8 2 2 3 I I A 1 6  g al  ( 6 0  L ) 2 8

aT h e s e  c o l u m n s  r e fe r  to  te m p e r atu r e s  i n  th e  D e p a r tm e n t o f Tr a n s p o r ta ti o n  ( D O T )  O r g a n i c  P e r o x i d e s  Tab l e .  (See 49 CFR 1 73. 225 for more information. )

T h e  e m e r g e n c y te m p e ra tu r e  i s  th e  te m p e r a tu r e  a t wh i c h ,  d u e  to  i m m i n e n t d a n g e r,  e m e r g e n c y m e a s u r e s  m u s t b e  i n i ti a te d .  F o r  m o r e  i n fo r m a ti o n ,  s e e
A. 1 4 . 2 . 1 0 . 1 0 . 2 .
b T h e  c o l u m n  r e fe r s  to  N F PA 7 0 4  h a z a r d  r a ti n g s  fo r  h e al th ,  fam m ab i l i ty,  a n d  i n s ta b i l i ty.  (See NFPA 704 for more information. )

c S e e  Ta b l e  F. 8 .
d S e e  N F PA 3 0  fo r  a d d i ti o n al  s to r a g e  r e q u i r e m e n ts .



AN N E X  F 4 0 0 - 1 9 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  an d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

Δ Tab l e  F. 4 . 3  Typ i c al  C l as s  I I B  Fo r m u l ati o n s

     Re c o m m e n d e d
M ax i m u m

Te m p e ratu re s a

 
H az ard  I d e n tifc ati o n

N F PA 7 0 4  Rati n gs b

   

C o n tro l
E m e r-

ge n c y  

H e al th Fl am m ab i l i ty I n s tab i l i ty
S to rage

C l as s
M ax .  Q u an ti ty

p e r C o n tai n e r

S u b s i di ar y
Ri s ks

an d

Re m ark s cO rgan i c  P e ro x i d e  Fo r m u l ati o n
C AS

N u m b e r C o n c e n trati o n D i l u e n t Wate r ° C / ° F ° C / ° F  

t- B U T YL  H YD RO P E RO X I D E d 7 5 - 9 1 - 2 ≤ 7 9 > 1 4 3 N E 2 I I B 6 0  ga l  ( 2 2 5  L ) 1 3 ,  2 3
t- B U T YL  M O N O P E RO X YM AL E AT E 1 9 3 1 - 6 2 - 0 ≤ 5 2 A ≥  4 8 3 N E 3 I I B 1 6  ga l  ( 6 0  L ) * *
t- B U T YL  M O N O P E RO X YM AL E AT E 1 9 3 1 - 6 2 - 0 ≤ 5 2 I n e r t s o l i d

≥  4 8
3 N E 2 I I B 4 4 0  l b  ( 2 0 0  k g)

t- B U T YL  M O N O P E RO X YM AL E AT E 1 9 3 1 - 6 2 - 0 ≤  5 2  a s  a  p a s te 3 2 2 I I B 4 4 0  l b  ( 2 0 0  k g)
t- B U T YL  P E RO X YB E N Z O AT E 6 1 4 -4 5 - 9 ≤ 5 2 I n e r t s o l i d

≥  4 8
2 N E 3 I I B 1 1 0  l b  ( 5 0  kg )

t- B U T YL  P E RO X YB U T YL  
F U M ARAT E

≤ 5 2 A ≥  4 8 N E N E 3 I I B 1 6  ga l  ( 6 0  L )

t- B U T YL  P E RO X Y- 2 -
E T H YL H E X AN O AT E

3 0 0 6 - 8 2 - 4 ≤ 5 2 I n e r t s o l i d
≥  4 8

2 0 / 6 8 2 5 / 7 7 1 N E 2 I I B 4 4 0  l b  ( 2 0 0  k g)

t- B U T YL  P E RO X YI S O B U T YRAT E 1 0 9 -1 3 - 7 ≤ 5 2 B  ≥  4 8 1 5 / 5 9 2 0 / 6 8 1 3 3 I I B 1 6  ga l  ( 6 0  L )
t- B U T YL P E RO X Y 

I S O P RO P YL C ARB O N AT E
2 3 7 2 - 2 1 - 6 ≤ 7 7 A ≥  2 3 2 2 3 I I B 1 6  ga l  ( 6 0  L ) * *

1 - ( 2 -t- B U T YL P E RO X Y 
I S O P RO P YL ) - 3 -
I S O P RO P E N YL B E N Z E N E

9 6 3 1 9 - 5 5 -0 ≤ 4 2 I n e r t s o l i d
≥  5 8

N E N E 2 I I B 4 4 0  l b  ( 2 0 0  k g)

C U M YL  
P E RO X YN E O D E C AN O AT E

2 6 7 4 8 - 4 7 -0 ≤ 7 7 B  ≥  2 3 − 1 0 / 1 4 0 / 3 2 1 3 3 I I B 1 6  ga l  ( 6 0  L )

C YC L O H E X AN O N E  
P E RO X I D E ( S )

1 2 2 6 2 - 5 8 -7 ≤ 7 2 A ≥  2 8 3 N E 3 I I B 1 6  ga l  ( 6 0  L ) 5

C YC L O H E X AN O N E  
P E RO X I D E ( S )

1 2 2 6 2 - 5 8 -7 ≤  7 2  a s  a  p a s te 3 N E 3 I I B 1 1 0  l b  ( 5 0  kg ) 5 ,  2 0

D I AC E T O N E  AL C O H O L  
P E RO X I D E S

5 4 6 9 3 - 4 6 -8 ≤ 5 7 B  ≥  2 6 ≥ 8 4 0 / 1 0 4 4 5 / 1 1 3 N E N E 3 I I B 1 6  ga l  ( 6 0  L ) 6

D I AC E T YL  P E RO X I D E 1 1 0 -2 2 - 5 ≤ 2 7 B  ≥  7 3 2 0 / 6 8 2 5 / 7 7 1 2 3 I I B 1 6  ga l  ( 6 0  L ) 7 ,  1 3
D I -t- AM YL  P E RO X I D E 1 0 5 0 8 - 0 9 -5 ≤ 1 0 0 2 4 2 I I B 6 0  ga l  ( 2 2 5  L )
D I B E N Z O YL  P E RO X I D E 9 4 - 3 6 - 0 ≤ 7 7 ≥ 2 3 2 2 3 I I B 1 1 0  l b  ( 5 0  kg ) * *
D I B E N Z O YL  P E RO X I D E 9 4 - 3 6 - 0 ≤ 6 2 I n e r t s o l i d

≥  2 8
≥ 1 0 T f 2 N E 3 I I B 1 1 0  l b  ( 5 0  kg )

D I B E N Z O YL  P E RO X I D E 9 4 - 3 6 - 0 >  5 2 –6 2  as  a 
p a s te

T f 2 2 3 I I B 1 1 0  l b  ( 5 0  kg ) 2 0

D I B E N Z O YL  P E RO X I D E 9 4 - 3 6 - 0 > 3 5 –5 2 I n e r t s o l i d
≥  4 8

2 2 3 I I B 1 1 0  l b  ( 5 0  kg )

D I B E N Z O YL  P E RO X I D E 9 4 - 3 6 - 0 > 3 6 –4 2 A ≥  1 8 ≥ 4 0 T f 2 2 2 I I B 6 0  ga l  ( 2 2 5  L )
D I B E N Z O YL  P E RO X I D E 9 4 - 3 6 - 0 ≤  5 6 . 5  as  a p a s te ≥ 1 5 T f 2 2 2 I I B 4 4 0  l b  ( 2 0 0  k g)
D I B E N Z O YL  P E RO X I D E 9 4 - 3 6 - 0 ≤  5 2  as  a p a s te T f 2 2 2 I I B 4 4 0  l b  ( 2 0 0  k g) 2 0
D I -t- B U T YL  P E RO X YAZ E L AT E 1 6 5 8 0 - 0 6 -6 ≤ 5 2 A ≥  4 8 N E 2 3 I I B 1 6  ga l  ( 6 0  L )
2 , 2 -D I - (t-B U T YL P E RO X Y)  B U TAN E 2 1 6 7 - 2 3 - 9 ≤ 5 2 A ≥  4 8 1 2 3 I I B 1 6  ga l  ( 6 0  L )
D I -n-B U T YL  

P E RO X YD I C ARB O N AT E
1 6 2 1 5 - 4 9 -9 > 2 7 –5 2 B  ≥  4 8 − 1 5 / 5 − 5 / 2 3 1 N E 3 I I B 1 6  ga l  ( 6 0  L )

D I -(t-
B U T YL P E RO X YI S O P RO P YL ) B E
N Z E N E ( S )

2 5 1 5 5 - 2 5 -3 > 4 2 –1 0 0 I n e r t s o l i d
≥  5 7

1 1 3 I I B 1 1 0  l b  ( 5 0  kg )

D I -(t- BU T YL P E RO X Y)  
P H T H AL AT E

1 5 0 4 2 - 7 7 -0 > 4 2 –5 2 A ≥  4 8 N E 2 3 I I B 1 6  ga l  ( 6 0  L )

D I -(t- BU T YL P E RO X Y)  
P H T H AL AT E

1 5 0 4 2 - 7 7 -0 ≤  5 2  a s  a  p a s te N E N E 3 I I B 1 1 0  l b  ( 5 0  kg ) 2 0

D I -(t- BU T YL P E RO X Y)  
P H T H AL AT E

1 5 0 4 2 - 7 7 -0 ≤ 4 2 A ≥  5 8 N E 1 2 I I B 6 0  ga l  ( 2 2 5  L )

2 , 2 -D I - (t-
B U T YL P E RO X Y) P RO PAN E

4 2 6 2 - 6 1 - 7 ≤ 5 2 A ≥  4 8 N E 2 3 I I B 1 6  ga l  ( 6 0  L )

1 , 1 -D I - (t-B U T YL P E RO X Y) - 3 , 3 , 5 -
T RI M E T H YL C YC L O H E X AN E

6 7 3 1 - 3 6 - 8 ≤ 5 7 A ≥  4 3 1 N E 2 I I B 6 0  ga l  ( 2 2 5  L )

1 , 1 -D I - (t-B U T YL P E RO X Y) - 3 , 3 , 5 -
T RI M E T H YL C YC L O H E X AN E

6 7 3 1 - 3 6 - 8 ≤ 3 2 A ≥  2 6 ;
B  ≥  4 2

1 4 2 I I B 6 0  ga l  ( 2 2 5  L )

D I -4 - C H L O RO B E N Z O YL  
P E RO X I D E

9 4 - 1 7 - 7 ≤  5 2  a s  a  p a s te N E N E 3 I I B 1 1 0  l b  ( 5 0  kg ) 2 0

D I D E C AN O YL  P E RO X I D E 7 6 2 -1 2 - 9 ≤ 1 0 0 3 0 / 8 6 3 5 / 9 5 1 N E 3 I I B 1 1 0  l b  ( 5 0  kg ) * *
D I -2 , 4 - D I C H L O RO B E N Z O YL  

P E RO X I D E
1 3 3 -1 4 - 2 ≤  5 2  a s  a  p a s te 2 0 / 6 8 2 5 / 7 7 1 2 2 I I B 4 4 0  l b  ( 2 0 0  k g)

D I -2 , 4 - D I C H L O RO B E N Z O YL  
P E RO X I D E

1 3 3 -1 4 - 2 ≤  5 2  a s  a  p as te  
wi th  s i l i c o n  o i l

T f 1 2 3 I I B 1 1 0  l b  ( 5 0  kg )

D I -( 2 -E T H YL H E X YL )  
P E RO X YD I C ARB O N AT E

1 6 1 1 1 - 6 2 -9 ≤ 7 7 B  ≥  2 3 − 1 5 / 5 − 5 / 2 3 2 4 3 I I B 1 6  ga l  ( 6 0  L )

D I -( 1 -H YD RO X YC YC L O H E X YL )  
P E RO X I D E

2 4 0 7 - 9 4 - 5 ≤ 1 0 0 N E N E 3 I I B 1 1 0  l b  ( 5 0  kg )

D I I S O BU T YRYL  P E RO X I D E 3 4 3 7 - 8 4 - 1 ≤ 3 2 B  ≥  6 8 − 2 0 / − 4 − 1 0 / 1 4 3 N E 3 I I B 1 6  ga l  ( 6 0  L )
D I I S O P RO P YL B E N Z E N E  

D I H YD RO P E RO X I D E
≤ 8 2 A ≥  5 ≥ 5 N E N E 3 I I B 1 1 0  l b  ( 5 0  kg ) 2 4

D I I S O P RO P YL  
P E RO X YD I C ARB O N AT E

1 0 5 -6 4 - 6 ≤ 5 2 B  ≥  4 8 − 2 0 / − 4 − 1 0 / 1 4 3 N E 3 I I B 1 6  ga l  ( 6 0  L )

D I I S O P RO P YL  
P E RO X YD I C ARB O N AT E

1 0 5 -6 4 - 6 ≤ 3 2 A ≥  6 8 − 1 5 / 5 − 5 / 2 3 2 N E 3 I I B 1 6  ga l  ( 6 0  L )

D I L AU RO YL  P E RO X I D E 1 0 5 -7 4 - 8 ≤ 1 0 0 1 2 3 I I B 1 1 0  l b  ( 5 0  kg )
D I -( 4 -M E T H YL B E N Z O YL )  

P E RO X I D E
8 9 5 -8 5 - 2 ≤  5 2  a s  a  p as te  

wi th  s i l i c o n  o i l
N E N E 3 I I B 1 1 0  l b  ( 5 0  kg )

2 , 5 -D I M E T H YL - 2 , 5 -D I -
( B E N Z O YL P E RO X Y) H E X AN E

2 6 1 8 - 7 7 - 1 ≤ 8 2 ≥ 1 8 1 N E 3 I I B 1 1 0  l b  ( 5 0  kg ) * *

(continues)



H AZ ARD O U S  M AT E RI AL S  C O D E4 0 0 - 1 9 2

2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  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 Tab l e  F. 4 . 3   Continued

     Re c o m m e n d e d
M ax i m u m

Te m p e ratu re s a

 
H az ard  I d e n tifc ati o n

N F PA 7 0 4  Rati n gs b

   

C o n tro l
E m e r-

ge n c y  

H e al th Fl am m ab i l i ty I n s tab i l i ty
S to rage

C l as s
M ax .  Q u an ti ty

p e r C o n tai n e r

S u b s i di ar y
Ri s ks

an d

Re m ark s cO rgan i c  P e ro x i d e  Fo r m u l ati o n
C AS

N u m b e r C o n c e n trati o n D i l u e n t Wate r ° C / ° F ° C / ° F  

2 , 5 -D I M E T H YL -2 , 5 - D I - ( t-
BU T YL P E RO X Y) H E X AN E

7 8 - 6 3 - 7 > 9 0 –1 0 0 2 2 3 I I B 1 6  ga l  ( 6 0  L ) * *

2 , 5 -D I M E T H YL -2 , 5 - D I - ( t-
BU T YL P E RO X Y) H E X AN E

7 8 - 6 3 - 7 > 5 2 –9 0 A ≥  1 0 2 2 3 I I B 1 6  ga l  ( 6 0  L )

2 , 5 -D I M E T H YL -2 , 5 - D I - ( t-
BU T YL P E RO X Y) H E X AN E

7 8 - 6 3 - 7 ≤ 7 7 I n e r t s o l i d
≥  2 3

2 2 1 I I B 4 4 0  l b  ( 2 0 0  k g)

2 , 5 -D I M E T H YL -2 , 5 - D I - ( t-
BU T YL P E RO X Y) H E X AN E

7 8 - 6 3 - 7 ≤  4 7  a s  a  p a s te 2 1 2 I I B 4 4 0  l b  ( 2 0 0  k g)

1 , 1 -D I M E T H YL -3 -
H YD RO X YB U T YL  
P E RO X YN E O H E P TAN O AT E

1 1 0 9 7 2 - 5 7 - 1 ≤ 5 2 A ≥  4 8 0 / 3 2 1 0 / 5 0 N E 2 2 I I B 6 0  ga l  ( 2 2 5  L )

D I M YRI S T YL  
P E RO X YD I C ARB O N AT E

5 3 2 2 0 - 2 2 -7 ≤ 1 0 0 2 0 / 6 8 2 5 / 7 7 1 N E 3 I I B 1 1 0  l b  ( 5 0  kg )

D I - ( 2 -
N E O D E C AN O YL P E RO X YI S O ‐
P RO P YL )  B E N Z E N E

1 1 7 6 6 3 - 1 1 - 3 ≤ 5 2 A ≥  4 8 − 1 0 / 1 4 0 / 3 2 N E N E 3 I I B 1 6  ga l  ( 6 0  L )

D I S U C C I N I C  AC I D  P E RO X I D E 1 2 3 -2 3 - 9 ≤ 7 2 ≥ 2 8 1 0 / 5 0 1 5 / 5 9 3 N E 3 I I B 1 1 0  l b  ( 5 0  kg )

aT h e s e  c o l u m n s  r e fe r  to  te m p e r atu r e s  i n  th e  D e p a r tm e n t o f Tr a n s p o r ta ti o n  ( D O T )  O r g a n i c  P e r o x i d e s  Tab l e .  (See 49 CFR 1 73. 225 for more information. )

T h e  e m e r g e n c y te m p e ra tu r e  i s  th e  te m p e r a tu r e  a t wh i c h ,  d u e  to  i m m i n e n t d a n g e r,  e m e r g e n c y m e a s u r e s  m u s t b e  i n i ti a te d .  F o r  m o r e  i n fo r m a ti o n ,  s e e
A. 1 4 . 2 . 1 0 . 1 0 . 2 .
b T h e  c o l u m n  r e fe r s  to  N F PA 7 0 4  h a z a r d  r a ti n g s  fo r  h e al th ,  fam m ab i l i ty,  a n d  i n s ta b i l i ty.  (See NFPA 704 for more information. )

c S e e  Ta b l e  F. 8 .
d S e e  N F PA 3 0  fo r  a d d i ti o n al  s to r a g e  r e q u i r e m e n ts .

T f— Te m p e r a tu r e  c o n tr o l  s h o u l d  b e  c o n s i d e r e d  to  r e d u c e  fr e  h a z a r d  d e p e n d i n g  o n  p a c k ag i n g  s i z e  a n d  r e c o m m e n d a ti o n s  i n  m a n u fa c tu r e r s ’
l i te r a tu r e .



AN N E X  F 4 0 0 - 1 9 3

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

Δ Tab l e  F. 5 . 3  Typ i c al  C l as s  I I I  Fo r m ul ati o n s

O rgan i c  P e ro x i d e  Fo r m u l ati o n
C AS

N u m b e r C o n c e n trati o n D i l u e n t Wate r

Re c o m m e n d e d
M ax i m u m

Te m p e ratu re s a  

H az ard  I d e n tifc ati o n

N F PA 7 0 4  Rati n gs b

S to rage
C l as s

M ax .  Q u an ti ty
p e r C o n tai n e r

S u b s i di ar y
Ri s ks

an d

Re m ark s c

C o n tro l
E m e r-

ge n c y  

H e al th Fl am m ab i l i ty I n s tab i l i ty° C / ° F ° C / ° F  

AC E T YL  AC E T O N E  P E RO X I D E 3 7 1 8 7 - 2 2 -7 ≤ 4 2 A >  4 8 ≥ 8 2 1 3 I I I 1 6  ga l  ( 6 0  L ) 2
AC E T YL  AC E T O N E  P E RO X I D E 3 7 1 8 7 - 2 2 - 7 ≤  3 2  a s  a  p a s te 2 N E 3 I I I 1 1 0  l b  ( 5 0  kg ) 2 0
AC E T YL  

C YC L O H E X AN E S U L P H O N YL  
P E RO X I D E

3 1 7 9 - 5 6 - 4 ≤  3 2 B  ≥  6 8
− 1 0 / 1 4 0 / 3 2 3 4 3 I I I 1 6  ga l  ( 6 0  L )

t- AM YL  P E RO X YN E O D E C AN O AT E 6 8 2 9 9 - 1 6 - 1 ≤  4 7 A ≥  5 3 0 / 3 2 1 0 / 5 0 1 2 1 I I I I B C  tan k
t- B U T YL  C U M YL  P E RO X I D E 3 4 5 7 - 6 1 - 2 > 4 2 –1 0 0 2 2 2 I I I 6 0  ga l  ( 2 2 5  L )
t- B U T YL  C U M YL  P E RO X I D E 3 4 5 7 - 6 1 - 2 ≤ 5 2 I n e r t s o l i d

≥  4 8
2 N E 2 I I I 4 4 0  l b  ( 2 0 0  k g)

n - B U T YL -4 , 4 - D I - (t-
BU T YL P E RO X Y) VAL E RAT E

9 9 5 - 3 3 -5 ≤  5 2 I n e r t s o l i d
≥  4 8

1 N E 2 I I I 4 4 0  l b  ( 2 0 0  k g)

t- B U T YL  H YD RO P E RO X I D E d 7 5 - 9 1 - 2 ≤  7 2 ≥  2 8 3 2 1 I I I I B C  typ e / ta n k 
tr u c k

1 3 ,  3 2

t- B U T YL  P E RO X YAC E TAT E 1 0 7 - 7 1 - 1 ≤  3 2 B  ≥  6 8 2 2 1 I I I I B C  tan k
t- B U T YL  P E RO X Y- 2 -

E T H YL H E X AN O AT E
3 0 0 6 - 8 2 - 4 > 3 2 –5 2 B  ≥  4 8 3 0 / 8 6 3 5 / 9 5 1 2 2 I I I 6 0  ga l  ( 2 2 5  L )

t- B U T YL  P E RO X Y- 2 -
E T H YL H E X AN O AT E

3 0 0 6 -8 2 - 4 ≤  3 2 B  ≥  6 8 4 0 / 1 0 4 4 5 / 1 1 3 1 2 1 I I I I B C  tan k

t- B U T YL  P E RO X Y- 2 -
E T H YL H E X AN O AT E  +  2 , 2 - D I -(t-
B U T YL P E RO X Y) B U TAN E

3 0 0 6 - 8 2 -4  a n d  
2 1 6 7 - 2 3 - 9

≤ 1 2  +  ≤ 1 4 A ≥  1 4 ;  I n e r t 
s o l i d

≥  6 0

1 N E 3 I I I 1 1 0  l b  ( 5 0  kg )

t- B U T YL  
P E RO X YN E O D E C AN O AT E

2 6 7 4 8 - 4 1 -4 ≤  3 2 A ≥  6 8 0 / 3 2 1 0 / 5 0 2 N E 1 I I I I B C  tan k

t- B U T YL  P E RO X YP I VAL AT E 9 2 7 - 0 7 - 1 ≤  2 7 B  ≥  7 3 3 0 / 8 6 3 5 / 9 5 2 2 1 I I I I B C  tan k
t- B U T YL  P E RO X Y- 3 , 5 , 5 -

T RI M E T H YL H E X AN O AT E
1 3 1 2 2 - 1 8 -4 ≤ 4 2 I n e r t s o l i d

≥  5 8
1 2 1 I I I 1 1 0  l b  ( 5 0  kg )

t- B U T YL  P E RO X Y- 3 , 5 , 5 -
T RI M E T H YL H E X AN O AT E

1 3 1 2 2 - 1 8 -4 ≤  3 7 A >  6 3
2 2 1 I I I

I B C  tan k

C U M YL  H YD RO P E RO X I D E 8 0 -1 5 - 9 >  9 0 –9 8 A ≥  1 0 3 1 2 I I I 6 0  ga l  ( 2 2 5  L ) 1 3
C U M YL  H YD RO P E RO X I D E 8 0 -1 5 - 9 ≤  9 0 A ≥  1 0 3 2 1 I I I I B C  tan k 1 3 ,  1 8
C U M YL  

P E RO X YN E O D E C AN O AT E
2 6 7 4 8 - 4 7 -0 ≤  5 2  as  a s ta b l e  

d i s p e r s i o n  i n  
wa te r

− 1 0 / 1 4 0 / 3 2 1 N E 1 I I I I B C  tan k

D I B E N Z O YL  P E RO X I D E 9 4 - 3 6 - 0 ≤  4 2  as  a s ta b l e  
d i s p e r s i o n  i n  

wa te r

2 2 1 I I I I B C  tan k

D I -t- B U T YL  P E RO X I D E 1 1 0 - 0 5 - 4 ≤  5 2 B  ≥  4 8 1 4 1 I I I I B C  tan k 2 5
1 , 1 -D I - (t-B U T YL P E RO X Y)  

C YC L O H E X AN E
3 0 0 6 -8 6 - 8 ≤  4 2 A ≥  1 3 ≥  4 5 1 N E 3 I I I 1 1 0  l b  ( 5 0  kg )

1 , 1 -D I - (t-B U T YL P E RO X Y)  
C YC L O H E X AN E

3 0 0 6 -8 6 - 8 ≤  4 2 A ≥  5 8 1 2 1 I I I I B C  tan k

1 , 1 -D I - (t-B U T YL P E RO X Y)  
C YC L O H E X AN E

3 0 0 6 -8 6 - 8 ≤  2 7 A ≥  2 5 1 1 2 I I I 6 0  ga l  ( 2 2 5  L ) 2 1

1 , 1 -D I - (t-B U T YL P E RO X Y)  
C YC L O H E X AN E

3 0 0 6 -8 6 - 8 ≤  1 3 A ≥  1 3 ;
B  ≥  7 4

1 N E 1 I I I I B C  tan k

D I -n - B U T YL  
P E RO X YD I C ARB O N AT E

1 6 2 1 5 - 4 9 -9 ≤  2 7 B  ≥  7 3 − 1 0 / 1 4 0 / 3 2 1 N E 2 I I I 6 0  ga l  ( 2 2 5  L )

2 , 2 -D I - (t-
B U T YL P E RO X Y) P RO PAN E

4 2 6 2 -6 1 - 7 ≤  4 2 A ≥  1 3 ;  I n e r t 
s o l i d

≥  4 5
N E N E 3 I I I 1 1 0  l b  ( 5 0  kg )

1 , 1 -D I - (t-B U T YL P E RO X Y) - 3 , 3 , 5 -
T RI M E T H YL C YC L O H E X AN E

6 7 3 1 -3 6 - 8 ≤  5 7 I n e r t s o l i d
≥  4 3

1 2 1 I I I I B C  tan k

D I C E T YL  P E RO X YD I C ARB O N AT E 2 6 3 2 2 - 1 4 -5 ≤ 1 0 0 3 0 / 8 6 3 5 / 9 5 1 2 3 I I I 1 1 0  l b  ( 5 0  kg )
D I C U M YL  P E RO X I D E 8 0 - 4 3 - 3 >  5 2 –1 0 0 1 1 1 I I I I B C  tan k 1 2
2 , 2 -D I - ( 4 , 4 - D I  (t-

B U T YL P E RO X Y) C YC L O H E X YL
)  P RO PAN E

1 7 0 5 -6 0 - 8 ≤  4 2 I n e r t s o l i d
≥  5 8

1 N E 3 I I I 1 1 0  l b  ( 5 0  kg )

2 , 2 -D I - ( 4 , 4 - D I  (t-
B U T YL P E RO X Y) C YC L O H E X YL
)  P RO PAN E

1 7 0 5 -6 0 - 8 ≤  2 2 B  ≥  7 8 1 N E 2 I I I 6 0  ga l  ( 2 2 5  L )

D I -( 2 -E T H YL H E X YL )  
P E RO X YD I C ARB O N AT E

1 6 1 1 1 - 6 2 -9 ≤  6 2  as  a s ta b l e  
d i s p e r s i o n  i n  

wa te r

− 1 5 / 5 − 5 / 2 3 2 N E 2 I I I I B C  tan k

2 , 5 -D I M E T H YL - 2 , 5 -D I - (t-
B U T YL P E RO X Y) H E X AN E

7 8 - 6 3 - 7 ≤  5 2 A ≥  4 8 2 2 1 I I I I B C  tan k

2 , 5 -D I M E T H YL - 2 , 5 -D I - (t-
B U T YL P E RO X Y) H E X YN E -3

1 0 6 8 -2 7 - 5 ≤  5 2 I n e r t s o l i d
≥  4 8

1 N E 3 I I I 1 1 0  l b  ( 5 0  kg )

D I P RO P I O N YL  P E RO X I D E 3 2 4 8 -2 8 - 0 ≤  2 7 B  ≥  7 3 1 5 / 5 9 2 0 / 6 8 N E N E 2 I I I 6 0  ga l  ( 2 2 5  L )
D I -( 3 , 5 , 5 -

T RI M E T H YL H E X AN O YL )  
P E RO X I D E

3 8 5 1 -8 7 - 4 ≤  5 2  as  a s ta b l e  
d i s p e r s i o n  i n  

wa te r
1 0 / 5 0 1 5 / 5 9 2 2 1 I I I

I B C  tan k

D I -( 3 , 5 , 5 -
T RI M E T H YL H E X AN O YL )  
P E RO X I D E

3 8 5 1 -8 7 - 4 ≤  3 8 A ≥  6 2 2 0 / 6 8 2 5 / 7 7 2 N E 1 I I I I B C  tan k

E T H YL  3 , 3 -D I - (t-
BU T YL P E RO X Y) B U T YRAT E

5 5 7 9 4 - 2 0 -2 ≤ 5 2 I n e r t s o l i d
≥  4 8

1 N E 3 I I I 1 1 0  l b  ( 5 0  kg )

I S O P RO P YL C U M YL  
H YD RO P E RO X I D E

2 6 7 6 2 - 9 3 -6 ≤  7 2 A ≥  2 8 3 2 1 I I I I B C  tan k 1 3

p - M E N T H YL  H YD RO P E RO X I D E 2 6 7 6 2 - 9 2 -5 ≤  7 2 A ≥  2 8 3 2 1 I I I I B C  tan k 2 7

(continues)



H AZ ARD O U S  M AT E RI AL S  C O D E4 0 0 - 1 9 4

2 0 2 2  E d i t i o n S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fg u r e / ta b l e  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 Tab l e  F. 5 . 3   Continued

O rgan i c  P e ro x i d e  Fo r m u l ati o n
C AS

N u m b e r C o n c e n trati o n D i l u e n t Wate r

Re c o m m e n d e d
M ax i m u m

Te m p e ratu re s a  

H az ard  I d e n tifc ati o n

N F PA 7 0 4  Rati n gs b

S to rage
C l as s

M ax .  Q u an ti ty
p e r C o n tai n e r

S u b s i di ar y
Ri s ks

an d

Re m ark s c

C o n tro l
E m e r-

ge n c y  

H e al th Fl am m ab i l i ty I n s tab i l i ty° C / ° F ° C / ° F  

M E T H YL  E T H YL  KE T O N E  
P E RO X I D E ( S )

1 3 3 8 - 2 3 - 4 S e e  Re m a r k 1 0 . A ≥  6 0 3 2 2 I I I 6 0  ga l  ( 2 2 5  L ) 1 0

M E T H YL  I S O P RO P YL  KE T O N E  
P E RO X I D E ( S )

3 3 3 7 3 - 8 2 - 7 S e e  Re m a r k 3 1 . A ≥  7 0 N E N E 1 I I I I B C  tan k 3 1

P E RO X YAC E T I C  AC I D ,  T YP E  E ,  
s ta b i l i z e d

7 9 -2 1 - 0 ≤  4 3 N E N E 2 I I I 6 0  ga l  ( 2 2 5  L ) 1 3 ,  1 5 ,  1 9

P I N AN YL  H YD RO P E RO X I D E 2 8 3 2 4 - 5 2 - 9 ≤  5 6 A ≥  4 4 N E N E 1 I I I I B C  tan k
1 , 1 , 3 , 3 - T E T RAM E T H YL B U T YL  

P E RO X YN E O D E C AN O AT E
5 1 2 4 0 - 9 5 - 0 ≤  5 2  as  a s ta b l e  

d i s p e r s i o n  i n  
wa te r

− 5 / 2 3 5 / 4 1 1 3 1 I I I
I B C  tan k

aT h e s e  c o l u m n s  r e fe r  to  te m p e r atu r e s  i n  th e  D e p a r tm e n t o f Tr a n s p o r ta ti o n  ( D O T )  O r g a n i c  P e r o x i d e s  Tab l e .  (See 49 CFR 1 73. 225 for more information. )

T h e  e m e r g e n c y te m p e ra tu r e  i s  th e  te m p e r a tu r e  a t wh i c h ,  d u e  to  i m m i n e n t d a n g e r,  e m e r g e n c y m e a s u r e s  m u s t b e  i n i ti a te d .  F o r  m o r e  i n fo r m a ti o n ,  s e e
A. 1 4 . 2 . 1 0 . 1 0 . 2 .
b T h e  c o l u m n  r e fe r s  to  N F PA 7 0 4  h a z a r d  r a ti n g s  fo r  h e al th ,  fam m ab i l i ty,  a n d  i n s ta b i l i ty.  (See NFPA 704 for more information. )

c S e e  Ta b l e  F. 8 .
d S e e  N F PA 3 0  fo r  a d d i ti o n al  s to r a g e  r e q u i r e m e n ts .

Δ Tab l e  F. 6 . 3   Typ i c al  C l as s  I V Fo r m u l ati o n s

O rgan i c  P e ro x i d e  Fo r m u l ati o n

Re c o m m e n d e d
M ax i m u m

Te m p e ratu re s a

 H az ard  I d e n tifc ati o n

N F PA 7 0 4  Rati n gs b

C AS
N um b e r C o n c e n trati o n D i l u e n t Wate r

C o n tro l
E m e r-

ge n c y  

H e al th Fl am m ab i l i ty I n s tab i l i ty
S to rage

C l as s
M ax .  Q u an ti ty

p e r C o n tai n e r

S u b s i di ar y
Ri s ks

an d

Re m ark s c° C / ° F ° C / ° F  

t- B U T YL  
P E RO X YN E O D E C AN O AT E

2 6 7 4 8 - 4 1 -4 ≤  5 2  a s  a  s tab l e  
d i s p e r s i o n  i n  wa te r

0 / 3 2 1 0 / 5 0 2 N E 1 I V I B C  tan k

t- B U T YL  
P E RO X YN E O D E C AN O AT E

2 6 7 4 8 - 4 1 -4 ≤  4 2  a s  a  s tab l e  
d i s p e r s i o n  i n  

wate r  ( fr o z e n )
0 / 3 2 1 0 / 5 0 2 N E 2 I V

4 4 0  l b  
( 2 0 0  kg )

t- B U T YL  
P E RO X YN E O H E P TAN O AT E

2 6 7 4 8 - 3 8 -9 ≤  4 2  a s  a  s tab l e  
d i s p e r s i o n  i n  wa te r

0 / 3 2 1 0 / 5 0 1 N E 2 I V 6 0  ga l  ( 2 2 5  L )

D I - ( 4 - t- BU T YL C YC L O H E X YL )  
P E RO X YD I C ARB O N AT E

1 5 5 2 0 - 1 1 -3 ≤  4 2  a s  a  s tab l e  
d i s p e r s i o n  i n  wa te r

3 0 / 8 6 3 5 / 9 5 1 2 1 I V I B C  tan k

D I - n- B U T YL  
P E RO X YD I C ARB O N AT E

1 6 2 1 5 - 4 9 -9 ≤  4 2  a s  a  s tab l e  
d i s p e r s i o n  i n  

wate r  ( fr o z e n )
− 1 5 / 5 − 5 / 2 3 1 N E 2 I V

4 4 0  l b  
( 2 0 0  kg )

D I C E T YL  
P E RO X YD I C ARB O N AT E

2 6 3 2 2 - 1 4 -5 ≤  4 2  a s  a  s tab l e  
d i s p e r s i o n  i n  wa te r

3 0 / 8 6 3 5 / 9 5 1 2 1 I V I B C  tan k

D I C YC L O H E X YL  
P E RO X YD I C ARB O N AT E

1 5 6 1 - 4 9 - 5 ≤  4 2  a s  a  s tab l e  
d i s p e r s i o n  i n  wa te r

1 5 / 5 9 2 0 / 6 8 N E N E 1 I V I B C  tan k

D I - ( 2 - E T H YL H E X YL )  
P E RO X YD I C ARB O N AT E

1 6 1 1 1 - 6 2 -9 ≤  5 2  a s  a  s tab l e  
d i s p e r s i o n  i n  

wate r  ( fr o z e n )
− 1 5 / 5 − 5 / 2 3 2 N E 1 I V I B C  tan k

D I L AU RO YL  P E RO X I D E 1 0 5 -7 4 - 8 ≤  4 2  a s  a  s tab l e  
d i s p e r s i o n  i n  wa te r

1 N E 1 I V I B C  tan k

D I M YRI S T YL  
P E RO X YD I C ARB O N AT E

5 3 2 2 0 - 2 2 -7 ≤  4 2  a s  a  s tab l e  
d i s p e r s i o n  i n  wa te r

2 0 / 6 8 2 5 / 7 7 1 N E 1 I V I B C  tan k

3 - H YD RO X Y- 1 , 1 -
D I M E T H YL B U T YL  
P E RO X YN E O D E C AN O AT E

9 5 7 1 8 - 7 8 -8 ≤  5 2  a s  a  s tab l e  
d i s p e r s i o n  i n  wa te r − 5 / 2 3 5 / 4 1 N E 3 1 I V I B C  tan k

P E RO X YAC E T I C  AC I D ,  T YP E  F,  
s ta b i l i z e d

7 9 - 2 1 - 0 ≤  4 3
N E N E 1 I V I B C  tan k 1 3 ,  1 6 ,  1 9

aT h e s e  c o l u m n s  r e fe r  to  te m p e r atu r e s  i n  th e  D e p a r tm e n t o f Tr a n s p o r ta ti o n  ( D O T )  O r g a n i c  P e r o x i d e s  Tab l e .  (See 49 CFR 1 73. 225 for more information. )

T h e  e m e r g e n c y te m p e ra tu r e  i s  th e  te m p e r a tu r e  a t wh i c h ,  d u e  to  i m m i n e n t d a n g e r,  e m e r g e n c y m e a s u r e s  m u s t b e  i n i ti a te d .  F o r  m o r e  i n fo r m a ti o n ,  s e e
A. 1 4 . 2 . 1 0 . 1 0 . 2 .
b T h e  c o l u m n  r e fe r s  to  N F PA 7 0 4  h a z a r d  r a ti n g s  fo r  h e al th ,  fam m ab i l i ty,  a n d  i n s ta b i l i ty.  (See NFPA 704 for more information. )

c S e e  Ta b l e  F. 8 .



AN N E X  F 4 0 0 - 1 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  an d  fg u r e / ta b l e  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

Tab l e  F. 7 . 3  Typ i c al  C l as s  V Fo r m u l ati o n s

O rgan i c  P e ro x i d e  Fo r m u l ati o n
C AS

N u m b e r C o n c e n trati o n D i l u e n t Wate r

Re c o m m e n d e d
M ax i m u m

Te m p e ratu re s a  

H az ard  I d e n tifc ati o n

N F PA 7 0 4  Rati n gs b

S to rage
C l as s

M ax .  Q u an ti ty
p e r C o n tai n e r

S u b s i di ar y
Ri s ks

an d

Re m ark s c

C o n tro l
E m e r-

ge n c y  

H e al th Fl am m ab i l i ty I n s tab i l i ty° C / ° F ° C / ° F  

C YC L O H E X AN O N E  
P E RO X I D E ( S )

1 2 2 6 2 - 5 8 -7 ≤  3 2 I n e r t s o l i d
≥  6 8

3 N E 0 V E x e m p t 2 9

D I B E N Z O YL  P E RO X I D E 9 4 - 3 6 - 0 ≤  3 5 I n e r t s o l i d
≥  6 5

2 2 0 V E x e m p t 2 9

D I - ( t-B U T YL P E RO X YI S O P RO P YL )
B E N Z E N E ( S )

2 5 1 5 5 - 2 5 -3 ≤  4 2 I n e r t s o l i d
≥  5 8

1 1 0 V E x e m p t 2 9

D I - 4 -C H L O RO B E N Z O YL  
P E RO X I D E

9 4 - 1 7 - 7 ≤  3 2 I n e r t s o l i d
≥  6 8

N E N E 0 V E x e m p t 2 9

D I C U M YL  P E RO X I D E 8 0 - 4 3 - 3 ≤  5 2 I n e r t s o l i d
≥  4 8

1 N E 0 V E x e m p t 2 9

aT h e s e  c o l u m n s  r e fe r  to  te m p e r atu r e s  i n  th e  D e p a r tm e n t o f Tr a n s p o r ta ti o n  ( D O T )  O r g a n i c  P e r o x i d e s  Tab l e .  (See 49 CFR 1 73. 225 for more information. )

T h e  e m e r g e n c y te m p e r atu r e  i s  th e  te m p e r a tu r e  a t wh i c h ,  d u e  to  i m m i n e n t d a n g e r,  e m e r g e n c y m e a s u r e s  m u s t b e  i n i ti a te d .  F o r  m o r e  i n fo r m a ti o n ,  s e e
A. 1 4 . 2 . 1 0 . 1 0 . 2 .
b T h e  c o l u m n  r e fe r s  to  N F PA 7 0 4  h a z a r d  r a ti n g s  fo r  h e al th ,  fam m ab i l i ty,  a n d  i n s ta b i l i ty.  (See NFPA 704 for more information. )

c S e e  Ta b l e  F. 8 .

Tab l e  F. 8  S u b s i d i ar y Ri s ks  an d  Re m ark s

Ri s k  Re m ark

1 D i l u e n t typ e  B  c an  a l wa ys  b e  r e p l a c e d  b y d i l u e n t typ e  A.  T h e  b o i l i n g  p o i n t o f d i l u e n t typ e  B  s h o u l d  b e  a t l e a s t 1 0 8 ° F  ( 6 0 ° C )  
h i g h e r  th a n  th e  S AD T  o f th e  o r g an i c  p e r o x i d e  fo r m u l a ti o n .

2 Ava i l a b l e  ( o r  a c ti ve )  o x yg e n  <  4 . 7  p e r c e n t
3 E X P L O S I VE  s u b s i d i a r y r i s k l a b e l  r e q u i r e d
4 D i l u e n t c a n  b e  r e p l a c e d  b y d i -t-b u tyl  p e r o x i d e
5 Ava i l a b l e  ( o r  a c ti ve )  o x yg e n  <  9  p e r c e n t
6 Wi th  <  9  p e r c e n t h yd r o g e n  p e r o x i d e ;  a va i l a b l e  ( o r  ac ti ve )  o x yg e n  <  1 0  p e r c e n t
7 O n l y n o n m e ta l l i c  p a c k ag i n g  a l l o we d
8 Ava i l a b l e  ( o r  a c ti ve )  o x yg e n  >  1 0  p e r c e n t an d  <  1 0 . 7  p e r c e n t,  wi th  o r  wi th o u t wa te r
9 Ava i l a b l e  ( o r  a c ti ve )  o x yg e n  <  1 0  p e r c e n t wi th  o r  wi th o u t wa te r

1 0 Ava i l a b l e  ( o r  a c ti ve )  o x yg e n  <  8 . 2  p e r c e n t wi th  o r  wi th o u t wa te r
1 1 S e e  2 . 5 . 3 . 2 . 5 . 1  o f U N  Recommendations on the Transport of Dangerous Goods
1 2 U p  to  4 4 1 0  l b  ( 2 0 0 0  k g )  p e r  r e c e p ta c l e  as s i g n e d  to  O RG AN I C  P E RO X I D E  T YP E  F  o n  th e  b a s i s  o f l ar g e -s c a l e  tr i a l s
1 3 C O RRO S I VE  s u b s i d i a r y r i s k  l a b e l  r e q u i r e d
1 4 P e r o x ya c e ti c  a c i d  fo r m u l ati o n s  th a t fu lfl l  th e  c r i te r i a  o f 2 . 5 . 3 . 3 . 2 ( d )  o f U N  Recommendations on the Transport of Dangerous Goods

1 5 P e r o x ya c e ti c  a c i d  fo r m u l ati o n s  th a t fu lfl l  th e  c r i te r i a  o f 2 . 5 . 3 . 3 . 2 ( e )  o f U N  Recommendations on the Transport of Dangerous Goods
1 6 P e r o x ya c e ti c  a c i d  fo r m u l ati o n s  th a t fu lfl l  th e  c r i te r i a  o f 2 . 5 . 3 . 3 . 2 ( f)  o f U N  Recommendations on the Transport of Dangerous Goods
1 7 Ad d i ti o n  o f wate r  to  th i s  o r g an i c  p e r o x i d e  wi l l  d e c r e a s e  i ts  th e r m a l  s ta b i l i ty
1 8 N o  " C O RRO S I VE "  s u b s i d i ar y r i s k l a b e l  r e q u i r e d  fo r  c o n c e n tr a ti o n s  b e l o w 8 0  p e r c e n t
1 9 M i x tu r e s  wi th  h yd r o g e n  p e r o x i d e ,  wa te r,  an d  a c i d ( s )
2 0 Wi th  d i l u e n t typ e  A,  wi th  o r  wi th o u t wa te r
2 1 Wi th  >  2 5  p e r c e n t d i l u e n t typ e  A b y m a s s ,  a n d  i n  a d d i ti o n  to  e th yl b e n z e n e
2 2 Wi th  >  1 9  p e r c e n t d i l u e n t typ e  A b y m a s s ,  a n d  i n  a d d i ti o n  to  m e th yl  i s o b u tyl  k e to n e
2 3 Wi th  <  6  p e r c e n t d i -t-b u tyl  p e r o x i d e
2 4 Wi th  <  8  p e r c e n t 1 - i s o p r o p yl h yd r o p e r o x y- 4 -i s o p r o p yl h yd r o x yb e n z e n e
2 5 D i l u e n t typ e  B  wi th  b o i l i n g  p o i n t >  2 3 0 ° F  ( 1 1 0 ° C )

2 6 Wi th  <  0 . 5  p e r c e n t h yd r o p e r o x i d e s  c o n te n t
2 7 F o r  c o n c e n tr a ti o n s  >  5 6  p e r c e n t,  " C O RRO S I VE "  s u b s i d i ar y r i s k l a b e l  r e q u i r e d
2 8 Ava i l a b l e  ( o r  a c ti ve )  o x yg e n  <  7 . 6  p e r c e n t i n  d i l u e n t typ e  A h avi n g  a  9 5  p e r c e n t b o i l -o ff p o i n t i n  th e  r a n g e  o f 3 9 2 –5 0 0 ° F  ( 2 0 0 –

2 6 0 ° C )
2 9 N o t s u b j e c t to  th e  r e q u i r e m e n ts  o f th e s e  m o d e l  r e g u l a ti o n s  fo r  D i vi s i o n  5 . 2  p e r  U N  Recommendations on the Transport of 

Dangerous Goods
3 0 D i l u e n t typ e  B  wi th  b o i l i n g  p o i n t >  2 6 6 ° F  ( 1 3 0 ° C )

3 1 Ac ti ve  o x yg e n  <  6 . 7  p e r c e n t
3 2 T B H P  c a n  b e  tr an s p o r te d  a n d  s to r e d  i n  b u l k p r o vi d e d  th a t p o l ye th yl e n e  s ad d l e s  a r e  u s e d  p e r  4 9  C F R 1 7 3 . 2 2 5 ( g )  a n d  ( h )


